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Executive Summary
Stantec has been appointed by Sentinel Real Estate Corporation to undertake acoustic assessment for the 194 West Coast
Highway project. The project will see the development of a multi-storey mixed-use development to be located at the above
street address in Scarborough WA.
As part of the development approval process and schematic design 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
Association of Australasian Acoustical Consultants – Guideline for Apartment and Townhouse Acoustic Rating
Version 1.0 (AAAC).
The acoustic criteria derived from the aforementioned documentation forms the basis of acoustic design for the project and
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 8.1, with the
model calibrated based on on-site noise measurements.
The proposed external configurations consist mainly of lightweight configurations. This will require a range of configurations
from single stud to staggered stud frames along with the following external glazing configurations in order to achieve the
internal noise targets stipulated in the SPP 5.4:
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Summary Table of Glazing Configurations
Room
Residential Units
Living
South & East facing
North facing

West facing

West facing wintergarden units

Bedroom

Double Glazing Unit:
• 6mm glass + 12mm air gap + 6mm glass
Double Glazing Unit:
Double Glazing Unit:
• 6mm glass + 12mm air gap +
• 6mm glass + 12mm air gap +
10.38mm glass
10.38mm laminated glass
Double Glazing Unit:
Double Glazing Unit:
•
6mm glass + 12mm air gap +
• 6mm glass + 12mm air gap +
12.5mm VLam Hush glass
12.38mm laminated glass
Louvre Wintergarden Glazing:
• Acoustic louvre shutter window system with
- 6mm external glass; and
- 6mm internal glass.
Internal Double-Glazing Unit:
• 6mm glass + 12mm air gap + 6mm glass

Mechanical Services Noise Emissions
Mechanical services noise emission has been assessed for compliance to the environmental noise regulations (EPNR). The
preliminary information has been provided by the mechanical engineer regarding the proposed plant locations as well as
preliminary equipment selection for the areas below:
Cooling tower on the roof top plant; and
Carpark exhaust fans within the carpark.
Preliminary treatments have been recommended in the form of solid enclosures and attenuators for compliance to the EPNR
during all periods of the day. This will be further reviewed during the detailed design stages to ensure that the compliance is
still maintained.
Loading Dock Noise Emissions
Based on the latest architectural drawings, the loading docks for the development will be located within the predominantly
enclosed ground floor and Level 1 carparks (noting the void over the ground floor entrance ramp). Typical truck movement
numbers have been assessed for compliance against the environmental noise regulations (EPNR) at the nearest sensitive
receiver and exhibits compliance during all times of the day. Hence, no further treatments are required at this stage.
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Introduction
Overview
Stantec has been appointed by Sentinel Real Estate Corporation to undertake acoustic assessment for the 194 West Coast
Highway project. The project will see the development of a multi-storey mixed-use development that consists of retail
premises and apartments, located at the above address in 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 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 and Manning Rd to the north. Areas to the West are primarily
commercial developments with the areas to the north, south and east zoned as residential properties.
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 2016 Volume 1, Building Code of Australia Class 2, 3 and 9c Buildings (NCC 2019); and
Association of Australasian Acoustical Consultants – Guideline for Apartment and Townhouse Acoustic Rating
Version 1.0 (AAAC).

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.
The MRA Policy ‘sets out the standards and requirements for the following types of development with regard to sound
and vibration attenuation’ detailed 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
and deliveries, patrons, music, ampliﬁers and speakers;
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 noisesensitive 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.
“If the land within either of the circles is categorised on the land use map as land in respect of which mixed uses are permitted,
the use of that land that results in the highest influencing factor is to be used in the determination of the influencing factor.”
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 33 Filburn St, 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 33 Filburn St, the land zoning provided on the City of
Stirling’s online mapping system has been used to ascertain land use.
Traffic data for roads surrounding the nearest noise sensitive receiver were obtained from Main Roads Western Australia
(MRWA) on the 22nd May 2020. The available traffic data has been presented in Table 1.
Table 1: Traffic count data (MRWA)
Transport Corridors

EPNR
Classification

Average Daily Traffic Volumes

1)

2014/15

2015/16

2016/17

2017/18

2018/19

2019/20

Major Rd

-

-

-

-

34,624

-

Secondary Rd

-

-

-

-

13,412

-

West Coast Hwy
(North of Scarborough
Beach Rd)
Scarborough Beach
Road
(East of West Coast
Highway)
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 33 Filburn St
The influencing factor for 33 Filburn St results from identifying major roads, commercial and industrial areas for all nearest
noise sensitive receivers is 7 dB, as summarised in Table 2.
Table 2: Influencing factor (IF) noise sensitive 33 Filburn St
Noise Sensitive
Premises

Commercial Zones

Industrial Zones

10 % within a 450 m
radius

Influencing
Factor

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

9 % within a 100 m radius
33 Filburn St

Transport Corridors

0 % within a 450 m radius

Scarborough Beach
Road and Brighton
Rd (secondary)
within 450 m radius

7 dB

Source: City of Stirling online mapping system

Figure 2: Zoning map of areas surrounding 33 Filburn St
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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
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 33 Filburn St
Type of premises receiving
noise

Time of day

Assigned Level (dB)
LA10

LA1

LAmax

0700 to 1900 hours Monday to Saturday

52

62

72

0900 to 1900 hours Sunday & public holidays

47

57

72

1900 to 2200 hours all days

47

57

62

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

42

52

62

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 sensitive premises: Highly
sensitive area

Noise Character Adjustments
Regulation 7 states that the noise character must be “free” of annoying characteristics, namely —
•

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.
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It is important that noise emissions from the site do not present any form of tonality, modulation or impulsiveness (as defined
by the EPNR).
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 37 dB at the nearest noise sensitive receiver
(33 Filburn St).

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 https://espatial.dplh.wa.gov.au/planwa/Index.html?viewer=planwa

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
Noise Targets
Outdoor
Proposal

New/Upgrade

Noise-Sensitive landuse and/or
development

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

New noise-sensitive landuse and/or development
within the trigger distance
of an existing/proposed
transport corridor

Indoor

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

LAeq dB

Day: LAeq 40 (living
and work areas)
55

50
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 and Reverberation Times
The criteria recommended below are based on the limits presented in Australian Standard ‘Acoustics – Recommended
design sound levels and reverberation times for building interiors’ (AS 2107:2016). The levels stated in AS 2107:2016 apply
to the combined internal noise levels from building services and external sources. 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.
In addition, it is proposed apartments may be designed to achieve noise levels that are in accordance to the Star Ratings
from the AAAC guidelines, which apply more stringent criteria requirements when compared to the AS2107. The star rating
system was created by the AAAC in order to provide guidelines for higher acoustical quality in dwellings. The 6-star rating
is the highest star rating achievable in the AAAC guideline. A summary of the AS2107 and AAAC rating criteria is summarized
below in Table 6.
Table 6: Design internal noise levels (AS2107 and AAAC)
Type of
Occupancy

Design Sound Level

RESIDENTIAL
BUILDINGS
Houses and
apartments
near minor
roads

AS2107

Living areas

LAeq
dB(A)

AAAC 4 Star

AAAC 5 Star

AAAC 6 Star

Continuous
Noise

Intermittent
Noise

Continuous
Noise

Intermittent
Noise

Continuous
Noise

Intermittent
Noise

LAeq dB(A)

LAmax dB(A)

LAeq dB(A)

LAmax dB(A)

LAeq dB(A)

LAmax dB(A)

30-40

≤ 35 – 37(1)

≤ 45 – 50(1)

≤ 30 - 35(1)

≤ 35 - 40(1)

≤ 27 - 32(1)

≤ 27 - 40(1)

Sleeping areas

30-35

≤ 32

≤ 35 - 45

≤ 30

≤ 30 - 40(1)

≤ 27

≤ 27 - 35(1)

Leasing /
MaintenanceOffi
ces

40-45

-

-

-

-

-

-
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Type of
Occupancy

Design Sound Level

Wet areas
including
bathrooms,
ensuites and
laundries

30-40

≤45(2)

≤ 48(2)

≤42(2)

≤ 42(2)

≤40(2)

≤ 40(2)

Apartment
common areas
(e.g. foyer, lift
lobby)

45-50

-

-

-

-

-

-

Enclosed
Carpark

< 65

-

-

-

-

-

-

1)
2)

Lower value in range applies to noise from internal building service and appliances. Higher value in range applies to external noise intrusion.
Applies to noise from internal building service and appliances only.

The AAAC guideline states that any noise that consists of tonal or impulsive characteristics shall include a penalty of the
following:
•

If the characteristics are clearly audible a 5 dB(A) penalty shall be applied

•

If the characteristics are just audible, a 2 dB(A) penalty shall be applied

Given that the recommended AS2107 Design internal noise levels can be considered comparable to AAAC 4-5-star
rating, this acoustic report has provided recommendations to comply with the internal noise criteria outlined in
AS2107.
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

RESIDENTIAL BUILDINGS - Houses and apartments in inner city areas or entertainment districts or near major
roads —
Sleeping areas (night-time)
Living areas
Work (study) areas
Apartment common areas (e.g. foyer, lift lobby)

See Note 1

General Areas
Enclosed Carpark
General Retail Tenancies
General Office Areas (e.g. Leasing, Maintenance)

See Note 1
0.4 – 0.6

1) Reverberation time should be minimised as far as practicable for noise control.
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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
Walls

Condition

Deemed-to-Satisfy
Requirements

Verification
Requirements

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

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

Impact Sound Insulation

Floors

Airborne Sound Insulation
Between sole-occupancy units and between sole occupancy Minimum Rw + Ctr
unit and lift shaft, stairway or public corridor
50

Minimum DnT,w + Ctr 45

Impact Sound Insulation
Between sole-occupancy units and between sole occupancy
Maximum Ln,w 62
unit and lift shaft, stairway or public corridor
Services

Airborne Sound Insulation
Between a habitable room (other than a kitchen) in a soleoccupancy 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 soleoccupancy unit)
Between a kitchen or non-habitable room in a soleoccupancy 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 soleoccupancy unit

1)

Maximum LnT,w 62

Minimum Rw + Ctr
40

N/A

Minimum Rw + Ctr
25

N/A

If a storm water pipe passes through a sole-occupancy unit Minimum Rw + Ctr
(habitable room other than kitchen)
40

N/A

If a storm water pipe passes through a sole-occupancy unit Minimum Rw + Ctr
(kitchen or non-habitable room)
25

N/A

For the purposes of this Part, “discontinuous construction” means a wall having a minimum 20 mm cavity between two separate
leaves.
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AAAC Recommended Criteria
It is proposed the design shall be in line with the star rating requirements as per AAAC guidelines for acoustic performance
between party walls & floors. The acoustic performance of walls and floors between separate tenancies for the proposed
apartments for various star ratings has been provided in Table 9.
Table 9: AAAC Performance Requirements
Construction
Walls

Condition

4 Star Criteria

Airborne Sound Insulation

5 Star Criteria

6 Star Criteria

Dnt,w + Ctr

Between separate tenancies

≥ 45

≥ 50

≥ 55

Between a lobby/corridor and bedroom

≥ 40

≥ 45

≥ 50

Between a lobby/corridor and living area

≥ 35

≥ 40

≥ 45

Corridor, foyer to living space via doors

≥ 30

≥ 35

≥ 40

Yes(1)

Yes(1)

Yes(1)

No

Yes(1)

Yes(1)

Impact Sound Insulation
Between tenancies
Between common areas and tenancies
Floors

Airborne Sound Insulation

Dnt,w + Ctr

Between separate tenancies

≥ 45

≥ 50

≥ 55

Between a lobby/corridor and bedroom

≥ 40

≥ 45

≥ 50

Between a lobby/corridor and living area

≥ 35

≥ 40

≥ 45

Corridor, foyer to living space via doors

≥ 30

≥ 35

≥ 40

Impact Sound Insulation

1.

Lnt,w + Ctr

Between tenancies

≤ 50

≤ 45

≤ 40

Between all other spaces and tenancies

≤ 50

≤ 45

≤ 40

Walls will be required to be of discontinuous construction in order to achieve impact sound isolation requirements.

Further Acoustic Considerations
Based on Stantec Acoustics discussions with the architect, the following will be factored into acoustic assessment:
•

A higher degree of acoustic separation between adjacent apartments has been proposed for consideration by the
Client. Acoustic separation performance of party walls and floors is typically addressed through NCC 2019, which
provides the bare minimum requirements;

•

Where increased acoustic separation is preferred, the recommendations outlined in the AAAC may be adopted. It is
noted that to achieve the performance recommendations disclosed in the AAAC document, additional treatments,
above what is typically recommended in NCC 2019, may be required and could incur additional cost to the project;

•

In addition to the above, noise flanking via the façade may compromise the increased separation performance and,
thus, additional or upgraded treatments (i.e. improved double-glazed system performance) to the façade may be
required;

•

Footfall noise is general a common source of complaints within apartments, in particular where harder floor finishes
are used. The acoustic requirements from NCC 2019 are a minimum and may not necessarily offer a higher
degree of acoustic isolation. Recommendations for upgrading the acoustic performance of the acoustic treatments
for floors have been provided in this report for consideration by the client;
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•

It is expected that the design will incorporate a basement level carpark that extends to the first floor, with
apartments primarily above. Additionally, a pool deck is proposed to be located between levels 4 and 5. Acoustic
isolation of swimming pool will need to be considered; and

•

Noise emissions from the services and plant will need consideration. At these stages of the project equipment
details are typically unavailable. However, detailed reviews of mechanical plant shall be conducted during design
development stages of the project.
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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.
Attended and unattended noise measurements were conducted at the project site to ascertain the typical noise levels at the
proposed development. 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 10. A copy of calibration
certificates for the relevant instrumentation may be provided upon request.
Table 10: 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
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 11.
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 11: Attended noise measurement results
Spectrum Noise Levels (dB)

Leq,
Ref

001

Location

194 West Coast
Hwy

Date and Time

20/07/2020
11:26 AM

194 West Coast Highway - Sentinel

15min

dB(A)

63
Hz

125
Hz

250
Hz

500
Hz

1
kHz

2
kHz

4
kHz

8
kHz

68

75

72

64

63

65

60

51

44
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Unattended Monitoring
Unattended noise monitoring was undertaken between the 20 th 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 v8.1 (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 residential tower 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 v8.1 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, “Method for Converting the UK
Road Traffic Noise Index LA10,18hour to the EU Noise Indices for Road Noise Mapping.”
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);
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Percentage of heavy vehicles; and
Gradient and surface of road.
Road traffic noise source heights were incorporated into the noise model in accordance to the description detailed by the
Guidelines. The modelled heights of vehicle “strings” are provided below;
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 and Scarborough Beach Road.
SPP 5.4 requires all noise assessments to consider changes in traffic volumes expected over the next 20 years. The MRWA
predicted traffic volumes for 2041 were used for this. Table 12 summarises the current and future predicted traffic volumes
used in the assessment model.
Table 12: Current and Future Traffic Volumes

Road

West Coast Highway
(North of Scarborough
Beach Road)
Scarborough Beach
Road
(East of West Coast
Highway)
1)
2)

Assessment
Year

Predicted
Daily Vehicle
Volume

Day time 1)
Vehicle
Total
Volume

Night time 1)
Vehicle
Total
Volume

Heavy
Vehicle
Percentage 2)

Current -2020

39,095

2,222

442

6.0 %

Future -2041

52,200

2,967

590

6.0 %

Current -2020

13,877

803

128

6.6 %

Future -2041

19,300

1,117

178

5.0 %

Mean
Speed

60 km/h

60 km/h

Day time period refers to 0600 AM – 2200 PM. Nighttime refers to 2200 PM – 0600 AM
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 13:
Table 13: Average Measured Noise Levels (Leq,T)

Reference

Time

LAeq dB(A)

Day 07:00 AM to 22:00 PM

69

Night 22:00 PM to 07:00 AM

61

001

The noise model was calibrated based on the on-site noise measurements, with adjustments shown in Table 14.
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Table 14: Noise Model Calibration Value

Time of Day

Calibration Correction – dB

Day 07:00 AM to 22:00 PM

+0.4

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

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.
The predicted noise levels at the proposed development are higher than the outdoor ‘noise target’ values in SPP 5.4 As it
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 27th August 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
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 15), 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
E:
Table 15: Lightweight External Wall Configurations

Reference
(Appendix
E)

Airborne
Sound
Insulation
Performance
(Rw + Ctr)

Configuration

•
51
PT-1

Staggered 64mm steel studs in a 92mm track at 600mm centres with:- Minimum 75 mm glasswool insulation within the cavity (min density 14 kg/m3); and
- Two layers of 13mm thick Soundchek plasterboard to both sides of the stud.

194 West Coast Highway - Sentinel

Traffic Noise Intrusion | 19

Reference
(Appendix
E)

Airborne
Sound
Insulation
Performance
(Rw + Ctr)

Configuration

•

92mm steels studs at 600mm centres, with: - Minimum 100 mm glass wool insulation within the cavity (min density 10 kg/m3);
- Two layers of 13mm thick Soundchek plasterboard to one side of the stud; and
- One layer of 13mm standard plasterboard to the otherside of the stud.

•

92mm steels studs at 600mm centres, with: - Minimum 100 mm glass wool insulation within the cavity (min density 10 kg/m3);
- Two layers of 13mm thick standard plasterboard to one side of the stud; and
- One layer of 13mm standard plasterboard to the other side of the stud.

•

Single 92mm steel studs at 600mm centres, with: - Minimum 100 mm glass wool insulation within the cavity (min density 10 kg/m3);
- One layer of 13mm thick standard plasterboard to both sides of the stud.

38

PT-2

34

PT-3

28

PT-4

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 16 summarises the general preliminary glazing requirements, with an included mark up in Appendix E. 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 16 shall be applied and be read in conjunction with the external glazing mark-up provided in Appendix E;
Table 16: External Glazing Requirements
Spectrum Sound Transmission Loss (dB)
Reference
(Appendix E)

GT-0

GT-1

Glazing
Configuration

RW + Ctr

6mm glass +
12mm air gap +
12.5mm Vlam
Hush Glass
6mm glass +
12mm air gap +
12.38mm glass

63 Hz

125
Hz

250
Hz

500
Hz

1k Hz

2kHz

4k Hz

38 (44; -6)

30

29

30

41

47

51

55

36 (42; -6)

29

28

28

40

46

49

53
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Spectrum Sound Transmission Loss (dB)
Reference
(Appendix E)

GT-2

GT-3

GT-4

Glazing
Configuration

RW + Ctr

6mm glass +
12mm air gap +
10.38mm glass

63 Hz

125
Hz

250
Hz

500
Hz

1k Hz

2kHz

4k Hz

36 (42; -6)

27

28

27

38

45

47

51

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

30 (35, -5)

23

25

21

35

41

37

39

Acoustic louvre
window 6mm
dual layer

33 (37; -4)

-

20

26

35

39

33

36

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. The following construction is adequate to fulfil the requirements.
One layer of Colorbond sheet metal or similar (0.42 mm); and
75 mm thick high-density Anticon insulation hard-fixed to the underside of roof and over steel purlins;
Minimum ceiling cavity to be 300mm;
Suspended ceiling system; and
Min. 50 mm thick glass wool insulation (min. 11kg/m 3) one layer of 13 mm standard plasterboard.
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Loading Dock Noise Emission
According to the current architectural drawings, loading docks are proposed west side of the ground floor and the north side
of the first floor, which will be used to accommodate trucks servicing the retail and residential tenancies, including waste
collection. Based on information from the architect, the loading docks are proposed to be predominantly enclosed with the
exception of the entrance/exit ramps and a void above the ground floor entrance ramp.
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 v8.1 (3D noise modelling software)
was used to simulate the loading dock noise emissions.
The layout of the loading docks are shown in Figure 6 and Figure 7.

Figure 6: Ground Floor Dock Location

Figure 7 First Floor Dock Location
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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

•

Truck loading activities (hydraulic lifts, waste/recycle material collection).

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
The noise model has considered one moving truck in each of the two loading docks at any one time as the worst-case
scenario:
•

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

•

Loading truck activities: Trucks are parked and being loaded with waste/recycle material. The sound power levels
used in the model have been summarised in Table 17.

Table 17: Sound Power Levels of Noise Sources
Noise Source

Sound Power Level, dB(A)

Medium sized trucks arrival or departure movements

99(1)

Medium sized truck waste loading activities

95(1)

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

Operating Times and Truck Numbers
The following operating times were assumed for the loading docks, based on information provided by the waste consultant:
•

•

Retail Loading Trucks:
−

Monday to Saturday: 0700 AM – 1900 PM

−

Once every 2-3 days.

Waste Collection Trucks:
−

Monday to Saturday: 0700 AM – 1900 PM

−

Four times each week.
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•

Removalist Trucks:
−

Monday to Saturday: 0700 AM – 1900 PM

−

Estimated one per day on all days above.

A private contractor will be engaged to collect general waste, recycling cardboard and Food Organics / Garden Organics
(FOGO) waste, with service times being agreed between building management and the contractor upon engagement.
It has been advised that the residential waste collection services will be scattered throughout the week so as to avoid two
trucks arriving to service the development at any given time. In the past the City of Stirling has advised the collection times
cannot be confirmed for residential waste collections.

Results and Recommendations
The predicted noise levels due to the loading dock at nearest noise sensitive receivers have been summarised in Table 18.
Noise contours have been provided in Appendix D.
Table 18: Predicted Loading Dock Truck Noise Emission Levels

Address

Zoning

8 Manning St
18 Manning St

Highest Predicted
Noise Level LA10
dB(A)

Day Time EPNR
Criteria LA10
dB(A)

37
Residential

185 West Coast Hwy

34

Yes
47

30

200 West Coast Hwy
203 West Coast Hwy

Yes
Yes

36
Commercial

Compliance to EPNR
(Y/N)

Yes
60

34

Yes

Noise from the loading docks is predicted to be compliant to the EPNR criteria during all operational periods. Therefore, no
further measures are required.
The highest predicted external noise levels at the apartment facades due to worst-case loading dock activities were 53 dBA
to the north (Manning Street) and 49 dBA to the west (West Coast Highway). Given the glazing recommendations in Table
16, internal noise levels are expected to be within the range specified by AS 2107:2016.
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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. At this stage, preliminary selection information has been provided regarding the rooftop
cooling tower and car park ventilation fans. Once details of other equipment is available, appropriate recommendations will
be provided as required.

Cooling Tower
Based on preliminary information from the mechanical engineer, there will be a cooling tower located on the roof of the
building. The location of the cooling tower can be seen in Figure 8 and the equipment information has been provided in
Table 19.

Figure 8: Proposed Cooling Tower Selection, Position and Noise Barrier
Table 19: Cooling Tower Equipment Information

Noise Source

Number of Units

Cooling Tower Model

1

Baltimore Air Coil
PCT0909-P3-L-2 with
‘Super Low Sound Fan’

Rooftop Cooling Tower

194 West Coast Highway - Sentinel
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Based on the acoustic assessment, a 4-sided noise barrier extending height of the cooling tower (3.6m) will be required on
the roof level (extent shown in Figure 8), with 2m of clearance each side. The solid noise barrier shall be solid throughout
and have a minimum surface mass of 15 kg/m2.
With the treatment above, noise from the cooling tower is expected to comply with the EPNR at all nearby residential and
commercial receivers during all times of the day.

Car Park Air Intake and Exhaust Fans
Car Park Fan Locations
Preliminary air intake and exhaust fan selections have been provided by the mechanical engineer for the car parking areas
on Basement 2 up to Level 1. The figures below (Figure 9 and Figure 10) show the intake fan ductwork on Level 1 and the
exhaust fan ductwork at the Level 4/5 pool area.

Figure 9: Level 1 Main Car Park Air Intake

Figure 10: Main Car Park Air Exhaust
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The preliminary equipment information for the car park exhaust fans have been provided by the mechanical engineer and
is summarized in Table 20.
Table 20: Carpark Exhaust Fans Information

Number of Units

Noise Source
Carpark Extract Fan

2

Carpark Intake Fan

4

Fan Model

Sound Power Level per
unit , dB(A)

Fantech AP0804CP6/20

89

Car Park Fan Treatments
The Fantech model AP0804CP6/20 fans will require an attenuator of the specified (Table 21) or equivalent approved
performance at the Level 1 intake and Level 4/5 exhaust points. Attenuator performance has been specified in order for the
selected fans to comply with the EPNR criteria at nearby residential receivers and not have excessive noise intrusion into
the apartments.
Expected noise levels from the attenuated car park ventilation fans are up to 33 dBA at the building facades and 22 dBA at
residential receivers.
Noise from the car park fans is then expected to comply with the EPNR at all nearby residential and commercial receivers.
Table 21: Car Park Fan Attenuator Performance Requirements
Attenuator Model

RT 07G (2400mm,
27% Free Area)

Insertion
Loss dB
55

63 Hz

125 Hz

250 Hz

500 Hz

25

44

50

11

1 kHz

2 kHz

4 kHz

50

48

45

8 kHz

43

The car park exhaust fans are expected to terminate at a floor plenum beneath the level 4/5 pool deck, as shown in the
figure below.
In order to maintain acoustic amenity of the pool area, a 9mm compressed fibre cement board will be required to be
mounted to the underside of the pool decking where the plenum is located.
Noise levels radiated by the plenum are expected to be 44 dBA at 1.5m above the deck with the board in place.
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Pool Pump Room and Fire Pump Room
Other mechanical plant servicing the development are proposed to be located in the following areas (illustrated in Figure
11 and Figure 12) :
•

Fire pump room (Basement 1); and

•

Pool pump room (Level 3).

No equipment selection information has been provided at this stage. Recommendations to achieve compliance with the
EPNR will be provided as necessary when this information becomes available.
Potential mitigation strategies and treatments for the fire pump may include
•

Attenuation package;

•

Acoustic exhaust muffler;

•

Rw 55 rated walls;

•

Rw 35 rated steel doors; and

•

Fire pump testing may be restricted to certain hours of the day.

Figure 11: Basement 1 Fire Pump Room Location

Figure 12: Level 3 Pool Pump Room Location
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Conclusion
As part of the development approval process for the 194 West Coast Highway 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 8.1.
Mechanical services noise emission has been assessed for compliance to the environmental noise regulations (EPNR). The
preliminary information has been provided by the mechanical engineer regarding the proposed plant locations as well as
preliminary equipment selection for the areas below:
Cooling tower on the roof top plant; and
Carpark exhaust fans within the carpark.
Preliminary treatments have been recommended in the form of solid enclosures and attenuators for compliance to the EPNR
during all periods of the day. This will be further reviewed during the detailed design stages to ensure that the compliance is
still maintained.
The loading dock for the development has also been assessed for compliance against the environmental noise regulations
(EPNR) at the nearest sensitive receiver and exhibits compliance during all times of the day. Hence, no further treatments
are required at this stage.
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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-weighted “equivalent noise level” is the summation of noise events and
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
Road traffic input data
Road name

Action
West Coast Highway (North of Scarborough Beach Road)
16-hr daytime road traffic volume

Road pavement
Road traffic
heights

Traffic speed

Percentage of heavy vehicles (daytime)
8-hr night-time road traffic volume
Percentage of heavy vehicles (night-time)
Dense Graded Asphalt
Have the road emissions sources been modelled at the following
heights?
Light and heavy vehicle tyre-road height at +0.5 m
Heavy vehicle engine height at +1.5 m
Heavy vehicle exhaust height at +3.6 m
What is the modelled road posted (signal) traffic speed?

Checklist item
Road traffic input data
Road name

Road pavement
Road traffic
heights

Traffic speed

39,095
6%
1,650
6%

Y
Y
Y
60 km/h

Action
Scarborough Beach Road (East of West Coast Highway)
16-hr daytime road traffic volume
Percentage of heavy vehicles (daytime)
8-hr night-time road traffic volume
Percentage of heavy vehicles (night-time)
Dense Graded Asphalt
Have the road emissions sources been modelled at the following
heights?
Light and heavy vehicle tyre-road height at +0.5 m

13,877
6.6%
874
5%

Heavy vehicle engine height at +1.5 m
Heavy vehicle exhaust height at +3.6 m
What is the modelled road posted (signal) traffic speed?

Y
Y
60 km/h

Y

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

Road pavement

-0.8 dB correction to heavy vehicle engine emission?

Y

-8.0 dB correction to the heavy vehicle exhaust emission?

Y

Has one of the following corrections been applied to the tyre/road
emission?
14 mm chip seal
+3.5 dB
10 mm chip seal
+2.5 dB
5 mm chip seal
+1.5 dB
Dense graded
0.0 dB
asphalt
Novachip
-0.2 dB

Y
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Australian
traffic
Receptor
façade
Road noise barriers
Noise barriers

Environmental inputs
Receivers

Stone mastic asphalt
-1.5 dB
Open graded
-2.5 dB
asphalt
Has a -1.7 dB Australian Road Research correction or reasonable
equivalent applied?
Has a +2.5 dB building façade correction been applied?

Y
Y

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

Were receiver heights modelled at 1.4 m above floor level?

Y

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

Y

Road traffic noise predictions
Have noise levels been predicted at all floors of the
Predicted noise levels
development?
Have the noise predictions considered the 20-year planning
horizon?
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Appendix C Traffic Model Façade Noise Maps
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Appendix D Loading Dock Noise Contours
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Appendix E External Glazing and Wall Mark Up
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imrkhan
SKETCH TITLE BY: B.Martis

External Glazing Recommendations

External Wall and Glazing Mark Up

SKETCH No

glass

30/07/2020
07/09/2020

004

DATE

REV

GT-1: RW +Ctr 36 (42;-6) Double Glazing - 6mm glass + 12mm air gap + 12.38mm laminated glass

36 (39;-5)
(42;-6) Double Glazing - 6mm glass + 12mm air gap +
+10.38mm
GT-2: RW + Ctr 34
6.38mm laminated glass

CAMERON
CHISHOLM
NICOL

GT-3: RW + Ctr 30 (35;-5) Double Glazing - 6mm glass + 12mm air gap + 6mm glass

GT-4: RW + Ctr 33 (37;-4) Acoustic Louvre Window/Shutter System Dual 6mm Glass

External Lightweight Wall Recommendations (Refer Report Section 3.3)
4.3
4.3 )

PT-1: R
RW+C
+Ctr 55
(64;-9)
PT-1:
W
tr 51

PT-2: RWW+C
+C
40 (52;-12)
PT-2:
tr tr38

PT-3: RW+Ctr 34

PT-3: RW + Ctr 36 (48;-12)

PT-4: RW+Ctr 28

PT-4: RW + Ctr 30 (42;-12)

35000

C

B

RL 11.60 m

A
REVERSING BAY

A

ST
5.6 m²

ST
5.6 m²

ST
5.6 m²

RAMP UP 1:20

1:20
RL 11.45 m

RL 11.60 m

ST
3.5 m²

ST
3.5 m²
ST
3.5 m²

ST
3.5 m²
ST
3.4 m²

RL 10.90 m

ST
4.2 m²

ST
3.3 m²

ST
3.3 m²

ST
3.4 m²

B

BASEMENT -02
2

4

8

16 m

ST
8.7 m²

ST
4.9 m²

RAMP UP

PROJECT No

AC-SK-002

RAMP UP 1:20

45247

GT-0: RW+Ctr 38 (44;-6) Double Glazing - 6mm glass + 12mm air gap + 12.5mm Vlam Hush
External Glazing Recommendations

C

SCARBOROUGH BTR

SCALE 1 : 200 (A1)
REV:

AUG 2020

DA
3.

imrkhan
SKETCH TITLE BY: B.Martis

External Glazing Recommendations

External Wall and Glazing Mark Up

SKETCH No

glass

30/07/2020
07/09/2020

004

DATE

REV

GT-1: RW +Ctr 36 (42;-6) Double Glazing - 6mm glass + 12mm air gap + 12.38mm laminated glass

36 (39;-5)
(42;-6) Double Glazing - 6mm glass + 12mm air gap +
+10.38mm
GT-2: RW + Ctr 34
6.38mm laminated glass

CAMERON
CHISHOLM
NICOL

GT-3: RW + Ctr 30 (35;-5) Double Glazing - 6mm glass + 12mm air gap + 6mm glass

GT-4: RW + Ctr 33 (37;-4) Acoustic Louvre Window/Shutter System Dual 6mm Glass

External Lightweight Wall Recommendations (Refer Report Section 3.3)
4.3
4.3 )

PT-1: R
RW+C
+Ctr 55
(64;-9)
PT-1:
W
tr 51

PT-2: RWW+C
+C
40 (52;-12)
PT-2:
tr tr38

PT-3: RW+Ctr 34

PT-3: RW + Ctr 36 (48;-12)

PT-4: RW+Ctr 28

PT-4: RW + Ctr 30 (42;-12)

35000

C

B

RL 14.80 m

A
REVERSING BAY

A

ST
6.2 m²

RL 14.80 m

RL 14.80 m
ST
3.7 m²

ST
3.7 m²

ST
3.7 m²

RAMP UP 1:20

ST
3.6 m²
ST
8.6 m²

RL 15.20 m

B

BASEMENT -01
2

4

8

16 m

RAMP UP

PROJECT No

AC-SK-002

RAMP UP 1:20

45247

GT-0: RW+Ctr 38 (44;-6) Double Glazing - 6mm glass + 12mm air gap + 12.5mm Vlam Hush
External Glazing Recommendations

C

SCARBOROUGH BTR

SCALE 1 : 200 (A1)
REV:

AUG 2020

DA
4.

imrkhan
SKETCH TITLE BY: B.Martis

External Glazing Recommendations

External Wall and Glazing Mark Up

SKETCH No

glass

30/07/2020
07/09/2020

004

DATE

REV

GT-1: RW +Ctr 36 (42;-6) Double Glazing - 6mm glass + 12mm air gap + 12.38mm laminated glass

36 (39;-5)
(42;-6) Double Glazing - 6mm glass + 12mm air gap +
+10.38mm
GT-2: RW + Ctr 34
6.38mm laminated glass

CAMERON
CHISHOLM
NICOL

GT-3: RW + Ctr 30 (35;-5) Double Glazing - 6mm glass + 12mm air gap + 6mm glass

GT-4: RW + Ctr 33 (37;-4) Acoustic Louvre Window/Shutter System Dual 6mm Glass

External Lightweight Wall Recommendations (Refer Report Section 3.3)
4.3
4.3 )

PT-1: R
RW+C
+Ctr 55
(64;-9)
PT-1:
W
tr 51

PT-2: RWW+C
+C
40 (52;-12)
PT-2:
tr tr38

PT-3: RW+Ctr 34

PT-3: RW + Ctr 36 (48;-12)

PT-4: RW+Ctr 28

PT-4: RW + Ctr 30 (42;-12)

35000

MANNING ST
B
C

RL 19.90 m
RL 18.51 m

RL 18.95 m

RL 18.15 m

RL 18.15 m

RL 18.05 m

1:20

LOADING BAY
1:10

RL 18.00 m

A

RL 17.85 m

REVERSING &
LOADING BAY

A

GROUND CAR PARK

RAMP UP 1:33

RL 18.15 m

RL 18.15 m

RL 17.64 m

1:20

UP

RL 18.00 m

RAMP UP 1:33

RL 18.00 m
RL 17.48 m

C

ST
8.6 m²
RL 17.38 m

RL 18.40 m
RL 17.14 m

RAMP UP 1:22

RL 18.00 m

RAMP UP 1:20

RAMP UP

PROJECT No

AC-SK-002

WEST COAST HIGHWAY

45247

GT-0: RW+Ctr 38 (44;-6) Double Glazing - 6mm glass + 12mm air gap + 12.5mm Vlam Hush
External Glazing Recommendations

RL 17.29 m

B

GROUND FLOOR
2

4

8

16 m

SCARBOROUGH BTR

SCALE 1 : 200 (A1)
REV:

AUG 2020

DA
5.

imrkhan
SKETCH TITLE BY: B.Martis

External Glazing Recommendations

External Wall and Glazing Mark Up

SKETCH No

glass

30/07/2020
07/09/2020

004

DATE

REV

GT-1: RW +Ctr 36 (42;-6) Double Glazing - 6mm glass + 12mm air gap + 12.38mm laminated glass

36 (39;-5)
(42;-6) Double Glazing - 6mm glass + 12mm air gap +
+10.38mm
GT-2: RW + Ctr 34
6.38mm laminated glass

CAMERON
CHISHOLM
NICOL

GT-3: RW + Ctr 30 (35;-5) Double Glazing - 6mm glass + 12mm air gap + 6mm glass

GT-4: RW + Ctr 33 (37;-4) Acoustic Louvre Window/Shutter System Dual 6mm Glass

External Lightweight Wall Recommendations (Refer Report Section 3.3)
4.3
4.3 )

PT-1: R
RW+C
+Ctr 55
(64;-9)
PT-1:
W
tr 51

PT-2: RWW+C
+C
40 (52;-12)
PT-2:
tr tr38

PT-3: RW+Ctr 34

PT-3: RW + Ctr 36 (48;-12)

PT-4: RW+Ctr 28

PT-4: RW + Ctr 30 (42;-12)

35000
C

B

MANNING ST

RL 20.90 m

BALCONY
18.3 m²

BALCONY
14.7 m²

APT 1x1
49.2 m²

BALCONY
12.8 m²

APT 1x1
49.9 m²

RAMP UP 1:8

SKYLIGHT OVER
FOOTPATH CANOPY

RL 20.93 m

RL 21.74 m

APT 2x2
88.8 m²

RAMP UP 1:20
RL 21.20 m

LOADING BAY

A

A
RL 21.80 m

LOADING BAY

ST
4.0 m²
BALCONY
12.0 m²

ST
4.1 m²

APT 1x1
64.5 m²

ST
4.1 m²

ST
4.1 m²

SKYLIGHT OVER
FOOTPATH CANOPY

ST
4.9 m²

BALCONY
14.7 m²

STUDIO APT
46.6 m²

RL 21.80 m
BALCONY
12.1 m²

STUDIO APT
49.4 m²

ST
8.6 m²

BALCONY
12.0 m²

2X2 APT
87.9 m²

RAMP UP

PROJECT No

AC-SK-002

3289

45247

GT-0: RW+Ctr 38 (44;-6) Double Glazing - 6mm glass + 12mm air gap + 12.5mm Vlam Hush
External Glazing Recommendations

ID
VO

B

LEVEL 1
2

4

8

16 m

C

SCARBOROUGH BTR

SCALE 1 : 200 (A1)
REV:

AUG 2020

DA
6.

imrkhan
SKETCH TITLE BY: B.Martis

External Glazing Recommendations

External Wall and Glazing Mark Up

SKETCH No

glass

30/07/2020
07/09/2020

004

DATE

REV

GT-1: RW +Ctr 36 (42;-6) Double Glazing - 6mm glass + 12mm air gap + 12.38mm laminated glass

36 (39;-5)
(42;-6) Double Glazing - 6mm glass + 12mm air gap +
+10.38mm
GT-2: RW + Ctr 34
6.38mm laminated glass

CAMERON
CHISHOLM
NICOL

GT-3: RW + Ctr 30 (35;-5) Double Glazing - 6mm glass + 12mm air gap + 6mm glass

GT-4: RW + Ctr 33 (37;-4) Acoustic Louvre Window/Shutter System Dual 6mm Glass

External Lightweight Wall Recommendations (Refer Report Section 3.3)
4.3
4.3 )

PT-1: R
RW+C
+Ctr 55
(64;-9)
PT-1:
W
tr 51

PT-2: RWW+C
+C
40 (52;-12)
PT-2:
tr tr38

PT-3: RW+Ctr 34

PT-3: RW + Ctr 36 (48;-12)

PT-4: RW+Ctr 28

PT-4: RW + Ctr 30 (42;-12)

35000

C

B

LOADING BAY

RL 23.07 m
BALCONY
16.8 m²

BALCONY
12.4 m²

APT 1x1
50.4 m²
BALCONY
13.2 m²

APT 1x1
49.6 m²

APT 2x2
88.8 m²

ST
4.0 m²

BALCONY
10.5 m²

BALCONY
13.1 m²

APT 1x1
49.6 m²

ST
4.0 m²

APT 1x1
50.0 m²

ST
4.0 m²

ST
4.0 m²

ST
4.6 m²

ST
4.3 m²

ST
7.0 m²

BALCONY
11.6 m²

ST
4.1 m²

ST
4.1 m²

ST
4.0 m²

ST
4.0 m²

ST
6.3 m²

BALCONY
11.7 m²

BALCONY
11.2 m²

APT 2x2
83.3 m²

APT 2x2
77.5 m²

APT 2x2
77.5 m²

APT 1x1
50.1 m²

A
ST
4.6 m²

RAMP UP 1:21
ST
5.8 m²

APT 1x1
64.6 m²

RL 24.95 m

RL 24.50 m

ST
4.5 m²

ST
4.5 m²

ST
4.0 m²

BALCONY
12.4 m²

RL 25.65 m
ST
4.1 m²

ST
7.9 m²

BALCONY
15.0 m²

RL 24.33 m

1:20

RL 25.90 m

A

RL 23.95 m

RL 23.43 m

ST
4.8 m²

1:20

PROJECT No

AC-SK-002

3289

45247

GT-0: RW+Ctr 38 (44;-6) Double Glazing - 6mm glass + 12mm air gap + 12.5mm Vlam Hush
External Glazing Recommendations

RAMP UP 1:20

RAMP UP 1:23

RL 25.50 m

RL 24.95 m

RL 24.95 m

RL 24.73 m

ST
5.9 m²

ST
4.1 m²
ST
4.9 m²
ST
3.3 m²
BALCONY
13.5 m²

RL 25.90 m

ST
4.9 m²

ST
5.9 m²

ST
3.2 m²

STUDIO APT
46.7 m²

RL 25.90 m

BALCONY
11.0 m²

ST
5.3 m²

ST
4.2 m²
ST
4.2 m²

STUDIO APT
49.5 m²

ST
6.1 m²

ST
4.1 m²

ST
4.0 m²

ST
4.7 m²

ST
7.6 m²

ST
4.5 m²

ST
4.6 m²

ST
4.7 m²
BALCONY
12.0 m²

2X2 APT
88.0 m²

ID
VO

REVERSING BAY

B

LEVEL 2
2

4

8

16 m

ST
4.8 m²

C

SCARBOROUGH BTR

SCALE 1 : 200 (A1)
REV:

AUG 2020

DA
7.

imrkhan
SKETCH TITLE BY: B.Martis

External Glazing Recommendations

External Wall and Glazing Mark Up
45247

PROJECT No

AC-SK-002

SKETCH No

GT-0: RW+Ctr 38 (44;-6) Double Glazing - 6mm glass + 12mm air gap + 12.5mm Vlam Hush
External Glazing Recommendations
glass

30/07/2020
07/09/2020

004

DATE

REV

GT-1: RW +Ctr 36 (42;-6) Double Glazing - 6mm glass + 12mm air gap + 12.38mm laminated glass

36 (39;-5)
(42;-6) Double Glazing - 6mm glass + 12mm air gap +
+10.38mm
GT-2: RW + Ctr 34
6.38mm laminated glass

CAMERON
CHISHOLM
NICOL

GT-3: RW + Ctr 30 (35;-5) Double Glazing - 6mm glass + 12mm air gap + 6mm glass

GT-4: RW + Ctr 33 (37;-4) Acoustic Louvre Window/Shutter System Dual 6mm Glass

External Lightweight Wall Recommendations (Refer Report Section 3.3)
4.3
4.3 )

PT-1: R
RW+C
+Ctr 55
(64;-9)
PT-1:
W
tr 51

PT-2: RWW+C
+C
40 (52;-12)
PT-2:
tr tr38

PT-3: RW+Ctr 34

PT-3: RW + Ctr 36 (48;-12)

PT-4: RW+Ctr 28

PT-4: RW + Ctr 30 (42;-12)

35000

C

B

BALCONY
15.0 m²

BALCONY
13.9 m²

BALCONY
15.1 m²

BALCONY
25.0 m²

APT 1x1
50.2 m²

APT 1x1
52.4 m²

APT 2x2
77.7 m²
ST
4.0 m²

A

TERRACE
58.1 m²

APT 3x2
107.0 m²

ST
5.3 m²

A

SERVICES
4.2 m²

ST
4.6 m²

RL 29.50 m

RAMP UP 1:20

ST
5.1 m²

VOID
VOID
RAMP UP 1:20

VOID

D
VOI

RL 28.65 m

RL 28.65 m

COVERED WALKWAY

ST
7.6 m²

ST
5.6 m²
ST
4.1 m²

ST
4.4 m²

ST
4.3 m²

ST
4.5 m²

ST
4.5 m²

ST
4.0 m²

ST
4.2 m²

RL 29.50 m
TERRACE
46.8 m²

ST
4.2 m²

APT 2x2
87.4 m²

ST
3.7 m²

ST
4.2 m²

ST
5.3 m²

ST
4.4 m²

ST
3.7 m²

ST
4.5 m²

ST
4.1 m²

ST
4.1 m²

ST
4.1 m²

ST
4.1 m²

ST
4.4 m²

ST
4.3 m²

ST
4.2 m²

ST
4.3 m²

ST
4.6 m²

ST
4.2 m²

ST
4.4 m²

ST
5.6 m²

RL 29.50 m

ID
VO

B

LEVEL 3 (PODIUM)
2

4

8

16 m

C

SCARBOROUGH BTR

SCALE 1 : 200 (A1)
REV:

AUG 2020

DA
8.

imrkhan
SKETCH TITLE BY: B.Martis

External Glazing Recommendations

External Wall and Glazing Mark Up

SKETCH No

glass

30/07/2020
07/09/2020

004

DATE

REV

GT-1: RW +Ctr 36 (42;-6) Double Glazing - 6mm glass + 12mm air gap + 12.38mm laminated glass

36 (39;-5)
(42;-6) Double Glazing - 6mm glass + 12mm air gap +
+10.38mm
GT-2: RW + Ctr 34
6.38mm laminated glass

CAMERON
CHISHOLM
NICOL

GT-3: RW + Ctr 30 (35;-5) Double Glazing - 6mm glass + 12mm air gap + 6mm glass

GT-4: RW + Ctr 33 (37;-4) Acoustic Louvre Window/Shutter System Dual 6mm Glass

External Lightweight Wall Recommendations (Refer Report Section 3.3)
4.3
4.3 )

PT-1: R
RW+C
+Ctr 55
(64;-9)
PT-1:
W
tr 51

PT-2: RWW+C
+C
40 (52;-12)
PT-2:
tr tr38

PT-3: RW+Ctr 34

PT-3: RW + Ctr 36 (48;-12)

PT-4: RW+Ctr 28

PT-4: RW + Ctr 30 (42;-12)

35000

C

6000

B

BALCONY
16.8 m²

BALCONY
10.8 m²

APT 1x1
50.0 m²
BALCONY
17.7 m²

BALCONY
25.4 m²

APT 2x2
90.1 m²

APT 1x1
50.2 m²

RL 33.90 m

APT 3x2
107.5 m²

A

A

ST
4.8 m²

24215

PROJECT No

AC-SK-002

ST
4.3 m²

ST
5.5 m²

ST
4.0 m²

ST
4.1 m²

ST
4.0 m²

ST
4.0 m²

ST
4.0 m²

ST
4.3 m²

ST
4.1 m²

ST
4.5 m²

ST
4.5 m²

RL 33.90 m

COVERED WALKWAY BELOW

ST
4.3 m²
ST
4.1 m²

ST
4.0 m²

ST
4.3 m²

ST
4.1 m²

ST
4.1 m²

ST
4.1 m²

ST
4.1 m²

ST
4.3 m²

ST
4.0 m²
BALCONY
17.0 m²

APT 2x2
88.1 m²

ST
4.3 m²

RL 33.70 m

ST
4.2 m²

ST
4.0 m²

ST
5.2 m²

ST
4.1 m²

ST
4.0 m²

ST
4.2 m²

ST
4.1 m²

ST
4.4 m²

ST
4.1 m²

ST
4.1 m²

ST
4.5 m²

ST
4.1 m²

ST
4.1 m²

ST
4.5 m²

ST
4.3 m²

ST
4.3 m²

ST
5.5 m²

10000

45247

GT-0: RW+Ctr 38 (44;-6) Double Glazing - 6mm glass + 12mm air gap + 12.5mm Vlam Hush
External Glazing Recommendations

C

B

6000

LEVEL 4
2

4

8

16 m

34309

10000

SCARBOROUGH BTR

SCALE 1 : 200 (A1)
REV:

AUG 2020

DA
9.

imrkhan
SKETCH TITLE BY: B.Martis

External Glazing Recommendations

External Wall and Glazing Mark Up

SKETCH No

glass

30/07/2020
07/09/2020

004

DATE

REV

GT-1: RW +Ctr 36 (42;-6) Double Glazing - 6mm glass + 12mm air gap + 12.38mm laminated glass

36 (39;-5)
(42;-6) Double Glazing - 6mm glass + 12mm air gap +
+10.38mm
GT-2: RW + Ctr 34
6.38mm laminated glass

CAMERON
CHISHOLM
NICOL

GT-3: RW + Ctr 30 (35;-5) Double Glazing - 6mm glass + 12mm air gap + 6mm glass

GT-4: RW + Ctr 33 (37;-4) Acoustic Louvre Window/Shutter System Dual 6mm Glass

External Lightweight Wall Recommendations (Refer Report Section 3.3)
4.3
4.3 )

PT-1: R
RW+C
+Ctr 55
(64;-9)
PT-1:
W
tr 51

PT-2: RWW+C
+C
40 (52;-12)
PT-2:
tr tr38

PT-3: RW+Ctr 34

PT-3: RW + Ctr 36 (48;-12)

PT-4: RW+Ctr 28

PT-4: RW + Ctr 30 (42;-12)

35000

C

6000

B

BALCONY
16.6 m²

APT 1x1
50.0 m²
BALCONY
17.7 m²

A

BALCONY
10.6 m²

BALCONY
25.3 m²

APT 1x1
50.2 m²

APT 2x2
90.1 m²

APT 3x2
107.9 m²

A

ST
3.0 m²

24210

PROJECT No

AC-SK-002

APT 1x1
59.3 m²

BALCONY
10.0 m²

C

BALCONY
17.0 m²

APT 2x2
88.1 m²

APT 1x1
47.9 m²

BALCONY
14.2 m²

APT 2x2
95.8 m²

BALCONY
26.7 m²

10000

45247

GT-0: RW+Ctr 38 (44;-6) Double Glazing - 6mm glass + 12mm air gap + 12.5mm Vlam Hush
External Glazing Recommendations

B

6000

LEVEL 5
2

4

8

16 m

34309

10000

SCARBOROUGH BTR

SCALE 1 : 200 (A1)
REV:

AUG 2020

DA
9A.

imrkhan
SKETCH TITLE BY: B.Martis

External Glazing Recommendations

External Wall and Glazing Mark Up

SKETCH No

glass

30/07/2020
07/09/2020

004

DATE

REV

GT-1: RW +Ctr 36 (42;-6) Double Glazing - 6mm glass + 12mm air gap + 12.38mm laminated glass

36 (39;-5)
(42;-6) Double Glazing - 6mm glass + 12mm air gap +
+10.38mm
GT-2: RW + Ctr 34
6.38mm laminated glass

CAMERON
CHISHOLM
NICOL

GT-3: RW + Ctr 30 (35;-5) Double Glazing - 6mm glass + 12mm air gap + 6mm glass

GT-4: RW + Ctr 33 (37;-4) Acoustic Louvre Window/Shutter System Dual 6mm Glass

External Lightweight Wall Recommendations (Refer Report Section 3.3)
4.3
4.3 )

PT-1: R
RW+C
+Ctr 55
(64;-9)
PT-1:
W
tr 51

PT-2: RWW+C
+C
40 (52;-12)
PT-2:
tr tr38

PT-3: RW+Ctr 34

PT-3: RW + Ctr 36 (48;-12)

PT-4: RW+Ctr 28

PT-4: RW + Ctr 30 (42;-12)

35000

C

6000

B

BALCONY
16.6 m²

APT 1x1
50.1 m²
BALCONY
17.8 m²

A

BALCONY
10.6 m²

BALCONY
25.3 m²

APT 1x1
50.3 m²

APT 2x2
90.1 m²

APT 3x2
107.9 m²

A

ST
4.4 m²
APT 1x1
59.5 m²

24222

PROJECT No

AC-SK-002

BALCONY
10.0 m²

ST
5.1 m²

BALCONY
17.0 m²

APT 2x2
88.2 m²

APT 1x1
47.9 m²
APT 2x2
95.9 m²

BALCONY
14.2 m²

BALCONY
26.7 m²

10000

45247

GT-0: RW+Ctr 38 (44;-6) Double Glazing - 6mm glass + 12mm air gap + 12.5mm Vlam Hush
External Glazing Recommendations

6000

34309
B

TYPICAL TOWER (L6-15)
2

4

8

16 m

10000
C

SCARBOROUGH BTR

SCALE 1 : 200 (A1)
REV:

AUG 2020

DA
9B.

imrkhan
SKETCH TITLE BY: B.Martis

External Glazing Recommendations

External Wall and Glazing Mark Up

SKETCH No

glass

30/07/2020
07/09/2020

004

DATE

REV

GT-1: RW +Ctr 36 (42;-6) Double Glazing - 6mm glass + 12mm air gap + 12.38mm laminated glass

36 (39;-5)
(42;-6) Double Glazing - 6mm glass + 12mm air gap +
+10.38mm
GT-2: RW + Ctr 34
6.38mm laminated glass

CAMERON
CHISHOLM
NICOL

GT-3: RW + Ctr 30 (35;-5) Double Glazing - 6mm glass + 12mm air gap + 6mm glass

GT-4: RW + Ctr 33 (37;-4) Acoustic Louvre Window/Shutter System Dual 6mm Glass

External Lightweight Wall Recommendations (Refer Report Section 3.3)
4.3
4.3 )

PT-1: R
RW+C
+Ctr 55
(64;-9)
PT-1:
W
tr 51

PT-2: RWW+C
+C
40 (52;-12)
PT-2:
tr tr38

PT-3: RW+Ctr 34

PT-3: RW + Ctr 36 (48;-12)

PT-4: RW+Ctr 28

PT-4: RW + Ctr 30 (42;-12)
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B

BALCONY
16.8 m²
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25.5 m²
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17.8 m²

APT 3x2
111.7 m²

APT 3x2
107.9 m²

A

A

BALCONY
2.7 m²
ST
4.4 m²

24222

PROJECT No

AC-SK-002
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BALCONY
10.0 m²
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5.1 m²
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17.2 m²
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APT 1x1
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BALCONY
14.7 m²
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27.8 m²

10000

45247

GT-0: RW+Ctr 38 (44;-6) Double Glazing - 6mm glass + 12mm air gap + 12.5mm Vlam Hush
External Glazing Recommendations

C

B

6000

TYPICAL TOWER (L16-23)
2

4

8

16 m

34309

10000

SCARBOROUGH BTR

SCALE 1 : 200 (A1)
REV:

AUG 2020

DA
10.

imrkhan
SKETCH TITLE BY: B.Martis

External Glazing Recommendations

External Wall and Glazing Mark Up
45247

PROJECT No

AC-SK-002

SKETCH No

GT-0: RW+Ctr 38 (44;-6) Double Glazing - 6mm glass + 12mm air gap + 12.5mm Vlam Hush
External Glazing Recommendations
glass

30/07/2020
07/09/2020

004

DATE

REV

GT-1: RW +Ctr 36 (42;-6) Double Glazing - 6mm glass + 12mm air gap + 12.38mm laminated glass

36 (39;-5)
(42;-6) Double Glazing - 6mm glass + 12mm air gap +
+10.38mm
GT-2: RW + Ctr 34
6.38mm laminated glass

CAMERON
CHISHOLM
NICOL

GT-3: RW + Ctr 30 (35;-5) Double Glazing - 6mm glass + 12mm air gap + 6mm glass

GT-4: RW + Ctr 33 (37;-4) Acoustic Louvre Window/Shutter System Dual 6mm Glass

External Lightweight Wall Recommendations (Refer Report Section 3.3)
4.3
4.3 )

PT-1: R
RW+C
+Ctr 55
(64;-9)
PT-1:
W
tr 51

PT-2: RWW+C
+C
40 (52;-12)
PT-2:
tr tr38

PT-3: RW+Ctr 34

PT-3: RW + Ctr 36 (48;-12)

PT-4: RW+Ctr 28

PT-4: RW + Ctr 30 (42;-12)

35000

B

C

A

A

RL 98.10 m

ROOF PLAN - LOWER

B

C

ROOF PLAN - UPPER

ROOF PLAN
2

4

8

16 m

SCARBOROUGH BTR

SCALE 1 : 200 (A1)
REV:

AUG 2020

DA
12.

Ground Floor
226 Adelaide Terrace
Perth WA 6000
Tel +61 +61 8 6222 7000

For more information please visit
www.stantec.com

Appendix 14 – Sustainability Statement
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Lot 49 (No. 194) West Coast Highway and Parent Lot 2 (No. 7 to 17) Manning Street, Scarborough
Development Application: Mixed Use Build to Rent

110

Memo
Enquiries:
Project No:

Tyrel Momberg
45247

To:

Emilie Suen (Sentinel Real Estate Corporation)

From:

Tyrel Momberg

Subject:

Date:

10 September 2020

194 West Coast Highway, Scarborough
Sustainability Statement

Hi Emilie,
The above-mentioned project is required to meet environmental performance criteria as part of general development controls.
The following guidelines outline the Environmental Performance requirements applicable for this lot:
•

WA Design Guideline SPP 7.3 items 4.15 Energy efficiency & 4.16 Water management and conservation

•

MRA Development Policy 1 Green Building

•

Scarborough Design Guidelines item 4.11 Environmental Sustainability

These guidelines stipulate the following sustainability design objectives beyond minimum requirements of the building codes:
•

Sustainable Design – Achieve a 5-star Green Star (formal) rating

•

Energy Efficiency:

•

-

Use of a photovoltaic array for communal services.

-

Optimise application of passive solar design.

-

Utilisation of natural light that minimises heat gain in summer months.

-

A minimum of 70% of all lighting throughout the building must be high efficiency lighting (>70 lumens/watt).

Water Efficiency:
-

Dwellings are individually metered for water usage.

-

Fittings and appliances should be within one level of the highest level available under the Water Efficiency
Labelling and Standards (WELS) system
i.

install at least 5 Star rated dual flush toilets, 6 Star rated urinals or waterless urinals in accordance with the
WELS scheme.

-

Use irrigation systems that respond to soil moisture to maximise water efficiency

-

Select drought tolerant and low water use plants species

-

Stormwater runoff generated from small rainfall events is managed on-site.

Design with community in mind
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In this regard we confirm that Stantec have been engaged as the Sustainability consultants for the project and will provide input
to assist with the implementation of the above requirements.
The ESD team is led by Prasanna Suraweera, who is an accredited Green Star Professional (GSAP) and head of the
Sustainability department within Stantec.
It is confirmed the following reporting deliverables are proposed for the remainder of the design of the project.
•

DA Phase Deliverables:
-

•

Preliminary statement of compliance to be provided by a qualified ESD professional confirming intent to comply
with above performance requirement.

Working Drawings (WD) Phase Deliverables:
-

Statement of compliance to be provided by a qualified ESD consultant confirming compliance with above
performance requirements.
Statement of compliance to be supported by report including the following.
i.

Confirmation of final performance achieved as at completion of design documents.

ii.

Sustainability Strategy/Initiatives incorporated (ESD Report) into the project.

iii.

Appropriate design documents/statements confirming compliance to claimed initiatives.

DA Phase Statement of Compliance:
The table outlined below provides commentary on the approach for compliance against each of the strategies and initiatives
within the design guidelines.
Preliminary nature of this advice is noted and is reflective of the early stage of design process. Nevertheless, it is confirmed the
project is committed to complying with these initiatives as outlined below:

Design with community in mind
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Sustainability Requirement

Statement of compliance

Sustainable Design

5 star Green Star rating (formal)

Appendix A details the Green Star Pathway
demonstrating a targeted 5 Star rating (formal)

Energy Efficiency

Use of a photovoltaic array for communal
services.

The project is providing >100m2 of PV. The
electricity generated will contribute to the power to
communal services.

Optimise application of passive solar
design.

Demonstrated by the Architect.

Utilisation of natural light that minimises
heat gain in summer months.

Demonstrated by the Architect

A minimum of 70% of all lighting
throughout the building must be high
efficiency lighting (>70 lumens/watt).

The project is providing >70% of all lighting
throughout the building as high efficiency lighting
(>70 lumens/watt).

Dwellings are individually metered for
water usage.

The apartments are individually metered for water
usage

Water Efficiency

Requirement included in the Green Star pathway
(Appendix A).
Fittings and appliances should be within
one level of the highest level available
under the Water Efficiency Labelling and
Standards (WELS) system

The WELS ratings are:

•

install at least 5 Star rated dual
flush toilets, 6 Star rated urinals or
waterless urinals in accordance
with the WELS scheme.

Use irrigation systems that respond to
soil moisture to maximise water efficiency

•

Taps – 5 Star

•

Urinals – na (none provided)

•

Toilet – 5 Star

•

Showers – 3 Star (7.5 l/min)

Requirement included in the Green Star pathway
(Appendix A).
The project is being provide with a drip irrigation
with moisture sensors system.
Requirement included in the Green Star pathway
(Appendix A).

Select drought tolerant and low water use
plants species

100% of the plants will be low water use plants.

Stormwater runoff generated from small
rainfall events is managed on-site.

Stormwater will be infiltrated on site.

Requirement included in the Green Star pathway
(Appendix A).

Requirement included in the Green Star pathway
(Appendix A).

Design with community in mind
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Appendix A Green Star Pathway

Design with community in mind
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Legend
Targeted at negligible Cost
Legend
Confirmed
Outstanding
Not Targeted

Targeted at Cost
Credit TBC
Not Targeted
Alternative Pathway or NA

Cumulative
Points

Comments

Contract value
($ million)

Reg

0.0

Project Registration

Project Registration

Payable to the GBCA.

Yes

0

REG

Low

0.0

$ 0 - $ 3m
$ 3 - $10m
$10 - $30m
$30 - $60m
$60 - $90m
$90 - $150m
$150m +

Actions

Discount fee
(excl. GST)
$12,500
$15,000
$18,500
$22,000
$26,000
$30,000
$35,000

1. ESD to submit submission documentation to GBCA.
2. Client to pay registration fees and to sign contract.
Cost pending Project Contract Value

1 point is available where a Green Star Accredited Professional – Design & As Built (GSAP)
has been contractually engaged to:
Man

1.0

Green Star Accredited
Professional

Accredited Professional

Man

2.0

Commissioning and Tuning

Environmental Performance Targets

Man

2.1

Commissioning and Tuning

Services and Maintainability Review

- Provide advice, support and information related to Green Star principles, structure, timing and
processes;
- Provide guidance and support in all stages of the project leading to certification.

For the project to be awarded points for this credit, documented targets for the environmental
performance of the project must be set.

1 point is available where a comprehensive services and maintainability review of the project is
performed.

Yes

1

1

Low

1.0

Yes

Pre-requisite

Yes

Low

1.0

Yes

1

1

Low

2.0

Wood & Grieve Engineers will act as the Green Star Accredited
Professionals.

Environmental Performance targets should include energy and water
consumption targets. These should be included within the Design Intent
Report or Owner's Project Requirements (OPR) report.

1. ESD to coordinate a Green Star 'workshop'.

1. ESD to issue draft OPR for consultant completion.
2. Once targets are defined, client to confirm commitment to
targets,

The services and sustainability review must address the following aspects
for all nominated building systems:
- Commissionability;
- Controllability;
- Maintainability;
- Operability; and
1. ICA / Owner's Representative to arrange a Services and
- Safety.
Maintainability Review.
This review should include:
- Independent Commissioning Agent (where relevant);
- Facilities Manager / Operations staff (where known);
- Owners' representative;
- Head contractor and any sub-contractors (once appointed).

Man

2.2

Commissioning and Tuning

Building Commissioning

1 point is available where comprehensive precommissioning and commissioning activities are
performed for all nominated building systems.

Yes

1

1

Low

3.0

The construction team must prepare a commissioning plan that outlines
all of the pre-commissioning and commissioning requirements.
Commissioning activities should be done in accordance with AIRAH
DA27 and DA28 or the CIBSE Commissioning Codes.
Commissioning must include Air Permeability testing with the contractor
required to limit infiltration levels to maximum levels as described in the
Green Star Submission Guidelines.

1. Consultants to include detailed commissioning
requirements in their specifications.
2. ICA / Head contractor to coordinate the production of
detailed Commissioning Plans.
3. Contractor to appoint/nominate air permeability testing
consultant

The building owner must allow for a at least quarterly tuning for 12
months after building is occupied and must commit to implementing any
improvements based on the tuning.
A tuning plan must be created prior to practical completion.
Man

2.3

Commissioning and Tuning

Building Systems Tuning

1 point is available where a tuning process is in place that addresses all nominated building
systems.

Yes

1

1

Low

4.0

The tuning team should include the ICA (where relevant), facilities
management and the building owner.

1. Consultants to include detailed commissioning
requirements in their specifications.
2. Client to appoint / nominate a suitable person to lead and
coordinate this process.

The Design consultants and the head contractor should be available to
answer queries and to assist if required but do not need to be actively
involved unless required.

Man

2.4

Commissioning and Tuning

Independent Commissioning Agent

1 additional point is available for utilisation of an Independent Commissioning Agent (ICA) to
advise, monitor, and verify the commissioning and tuning of the nominated building systems
throughout the design, tender, construction, commissioning and tuning phases.

Yes

1

1

Low

5.0

An ICA can provide good return on investment through the energy
savings achieved by ensuring that all systems perform as per the design
documentation. The ICA should be involved early in the design process to 1. Client to appoint an ICA.
review services documentation and highlight any issues that will impact
the commissioning of the project.

Man

3.1

Adaptation and Resilience

Implementation of a Climate Adaptation Plan

2 points are available where:
- A project specific climate adaptation plan has been developed in accordance with a
recognised standard; and
- Solutions have been included into the building design and construction that specifically
address the risk assessment component of the adaptation plan.

Yes

2

2

Low

7.0

A climate change adaptation plan will assess the risks associated with
climate change and propose strategies to mitigate these risks.

1. ESD to develop the CAP and provide feedback about
impacts of finding
2. Design team to agree on initiatives to pursue

Fire

Risk Level

ESD

Points
Achievable

Civil

Total Points
Available

Structural

Targeted

Elec

Credit description

Hydr

Credit Criteria

Acoustic

Credit Name

QS

Credit
Number

Arch

Category

Discipline Responsibilities
PM/Client

Formal Certified Rating

Landscape

Note, the project is in early stages of design, and the Green Star strategy is still
preliminary in nature.

Design and As Built v1.3
Formal Certified Rating - D&C
5 Star
Minimum 60% + 5% buffer

Mech

194 West Coast Highway

Head Contractor

Project Information
Project:
Type of rating:
Type of certification:
Targeted Rating:
Points required:

Man

Man

4.1

5.1

Building Information

Commitment to Performance

Building Information

Environmental Building Performance

1

1

Low

8.0

1 point available where there is a commitment to set targets and measure results for
environmental performance.

Yes

1

1

Low

9.0

Requires contractors to supply:
a) detailed O&M information and
1. ESD to include in specifications.
b) A Building Log Book which is in compliance with CIBSE TM31.
This should be a minor addition to the business-as-usual documentation.

At least 2 of the following performance targets must be set, measured
and reported on:
- Greenhouse gas emissions;
- Water usage;
- Operational waste;
- Indoor environment quality.

1. Client to confirm the building Performance Commitment
Options.
2. Client to adjust lease requirements or produce a suitable
MOU.

The targets set must be agreed to with the tenants using a formal
agreement such as a Lease Agreement or a Memorandum of
Understanding (MOU).

Man

5.2

Commitment to Performance

End of Life Waste Performance

1 point is available where there is a commitment to set targets and measure results that
minimise construction waste from end of life of interior fitouts or other building attributes.

Yes

1

1

Low

10.0

To qualify for points under this credit it is a conditional requirement that accessible metering be
provided to monitor building energy and water consumption, including all energy and water
common and major uses, and sources. The metering is to be accurate and to inform energy
consumption practices and reduce wasted energy.

Man

6.0

Metering and Monitoring

Metering

Separate energy metering required for any single item or group of systems which exceeds 5%
or 100kW (whichever is smaller) of the total energy uses for both electricity and natural gas.

Yes

Pre-requisite

Yes

Low

10.0

Must have a formal commitment to reduce the demolition waste for any
fitout or base building components. This may require a "Green Lease"
clause (or similar) with any tenants in the building.

1. Client to commit to extending the life of the finishes to all
common areas to at least 10 years, barring minor wear and
tear or minor repairs. .

Separate meters required for:
- Energy (electricity, natural gas) loads that exceed 5% of the total
building energy or 100 kW;
- Water loads that exceed 10% of the projects water use.

1. Electrical 28/05/2020 - each apartment and retail
tenancy will have its own meter & common area meters
(Lighting, Power, Mech, Lifts, Essential services (Fire
pumps, FIP etc), Pool pump)
2. Hydraulic 27/05/2020 - separate meters to apartments
and tenancies & high water usage common uses including
cooling towers
3. Mechanical 28/05/2020 metering will include individual
apartment A/C power and central plant power, gas and
water. All of this will be apportioned to the respective
tenants via Carbon EMT.
4. Sentinel - 29/05/2020 -we plan on utilising Carbon EMT
as the embedded network operator

Separate water metering required for any single item or group of systems which exceeds 10% of
the total water uses.
All non-utility meters must follow the rules outlined in the Validating non-utility meters for
NABERS rating protocol.

To qualify for points under this credit it is a conditional requirement that accessible metering be
provided to monitor building energy and water consumption, including all energy and water
common and major uses, and sources.
Man

6.1

Metering and Monitoring

Monitoring Systems

Yes

1

1

Low

11.0

1 point is available where a monitoring strategy is addressed through a monitoring system,
capable of capturing and processing the data produced by the installed energy and water
meters, and accurately and clearly presenting data consumption trends.

An automatic meter monitoring system must be installed that is capable
of:
- Collecting data from all energy and water meters;
- Alerting to missing data due to failures;
- Alerting if any inaccuracies in excess of the meter tolerance occur (e.g.
1% for a Class 1 meter)
- Recording and processing of data at user adjustable intervals;
Sentinel - 29/05/2020 -we plan on utilising Carbon EMT as
- Raising an alarm when the energy or water use increase;
the embedded network operator
- Including the consumption water or energy, the load versus time (load
profile), and the power factor (in the case of energy); and
- Producing, as a minimum, a quarterly report that is automatically sent to
the facilities manager responsible for the building.
e.g. BMS, CarbonEMT, Innovative SCADA Solutions, Eniscope.

Man

7.0

Responsible Construction
Practices

Environmental Management Plan

Man

7.1

Responsible Construction
Practices

Environmental Management System

The conditional requirement is met where a comprehensive project-specific Environmental
Management Plan (EMP) is in place for construction.

Yes

Pre-requisite

Yes

Low

11.0

Yes

1

1

Low

12.0

The conditional requirement is met where a comprehensive project-specific Environmental
Management Plan (EMP) is in place for construction.
1 point is awarded where credit criteria 0 is awarded and a systematic and methodical approach
to planning, implementing and auditing is in place during construction to ensure conformance
with the EMP.

Main contractor to provide EMP to be in accordance with NSW
Environmental Management Systems Guidelines. This is generally easy
to achieve and can be included in the specifications.

The main contractor must provide a formal audited Environmental
Management System for the project against the ISO 14001, BS 7750 or
European Community's EMAS standards.

1. Sustainability to include in specification.

1. Sustainability to include in specification.

This may be difficult to obtain with smaller builders - but large contractors
generally will comply.

The Contractor must implement programs and policies that go beyond
basic OHS requirements and extend to wellbeing promotion for all site
workers.

Man

7.2

Responsible Construction
Practices

High Quality Staff Support

1 point is available where high quality staff support practices are in place that:
- Promote positive mental and physical health outcomes of site activities and culture of site
workers, through programs and solutions on site; and
- Enhance site workers’ knowledge on sustainable practices through on-site, off-site, or online
education programs.

Yes

1

1

Low

13.0

Man

8A

Operational Waste

Performance Pathway - Specialist Plan

1 point is available when facilities are in place to collect and separate distinct waste streams,
and where these facilities meet best practice access requirements for collection by the relevant
waste contractor. This can be assessed using either a prescriptive deemed to satisfy pathway
or waste consultant to create a Operational Waste Management Plan.

Yes

1

1

Low

14.0

At least three distinct issues, with one of those specifically addressing
mental health impacts, must be addressed. Issues that may be
considered include:
- healthier eating and active living
- reduced harmful alcohol and drug and tobacco-free living
- increase social cohesion, community, and cultural participation
- understanding depression
- preventing violence and injury
- suicide prevention
- decrease psychological distress

1. Sustainability to include in specification.
2. Sustainability to provide template of Sustainable Practices
training.

1. Waste Consultant (Talis) 05/06/2020 - OWMP will be
An Operational Waste Management Plan must be developed for the
issued to Sentinel Real Estate Corporation in compliance
project by a waste consultant. The waste consultant must confirm what is with Green Star, the City’s guidelines and direct advice from
required to achieve this credit.
the City
2. Architect to include recycling waste facilities.

Fire

Yes

Actions

ESD

1 point is awarded where:
1. Comprehensive operations and maintenance (O&M) information is available to the facilities
management team. Compliance may be demonstrated with one document that includes
operations and maintenance information (in accordance with 4.0.1) and the building log book
information (in accordance with 4.0.2), or a number of separate documents that contain the
same information.
2. Current building user information is available to all relevant stakeholders, in accordance
with 4.0.3 and 4.0.4. For additional detail on the content of building user information, please see
the Guidance section.

Comments

Civil

Cumulative
Points

Structural

Risk Level

Elec

Points
Achievable

Hydr

Total Points
Available

Acoustic

Targeted

Landscape

Credit description

QS

Credit Criteria

Arch

Credit Name

Mech

Credit
Number

Head Contractor

Category

PM/Client
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IEQ

9.1

Indoor Air Quality

Ventilation System Attributes

1 point is awarded where:
- The entry of outdoor pollutants is mitigated; AND
- The system is designed for ease of maintenance and cleaning; AND
- The system has been cleaned prior to occupation and use.

Yes

1

1

High

15.0

9.2

Indoor Air Quality

Provision of Outdoor Air

For mechanically ventilated or mixed-mode spaces:
- 1 point is awarded where outside air is provided at a rate 50% greater than that required in
AS1668.2:2012 or CO2 concentrations are maintained below 800ppm.
- 2 points are awarded where outside air is provided at a rate 100% greater than that required
in AS1668.2:2012 or CO2 concentrations are maintained below 700ppm

Yes

2

2

Low

17.0

Yes

1

1

Low

18.0

For naturally ventilated spaces:
- 2 points are awarded where the requirements of AS1668.4-2012 are met.
Nominated Area: All primary and secondary spaces.

IEQ

9.3

Indoor Air Quality

Exhaust or Elimination of Pollutants

1 point is awarded where the nominated pollutants, such as those arising from printing
equipment, cooking processes and equipment and vehicle exhaust, are limited by either
removing the source of pollutants from the nominated area, or exhausting the pollutants directly
to the outside of the project while limiting their entry into other areas.
Nominated Area: All primary and secondary spaces.

IEQ

10.1

Acoustic Comfort

Internal Noise Levels

1 point is available where internal ambient noise levels in the nominated area are suitable and
relevant to the activity type in the room. This includes all sound generated by the building
systems and any external noise ingress.

Ease of maintenance requires access to both sides of moisture catching
components (coils, filters, etc.), or if not accessible, how it is managed

1. Mechanical 28/05/2020 deemed likely
We most likely need to address this within the common area
systems where ventilation will most likely be via mechanical
means. It is expected that this can be achieved through
coordination with architecture for adequate ceiling access
panels. However typically apartment projects have minimal
provision for “extra” maintenance provisions above minimum
requirements.

TBC

1

1

High

19.0

1. Mechanical 28/05/2020 - We will need to include some
form of heat exchanger or CO2 control to areas that are
mechanically ventilated.
Tenant fitouts would also need to be considerate of these
requirements given that they will have dedicated mechanical
ventilation systems. This will need to be included in the
Assume residential areas naturally ventilated, commercial areas will need tenant fitout guidelines.
100% additional CO2
2. Arch 08/06/2020 - All habitable rooms of the apartments
i. e. Living, dining, kitchen, bedrooms will be naturally
ventilated and will have openable windows which are at least
5% of the area of the room. Bathrooms & Laundries will be
mechanically ventilated.
3. Sustainability to include in energy modelling

All printroom and kitchen exhaust must be ducted directly to the outside
with no recirculation.
Note: Kitchens need to be separated from adjacent spaces with a
maximum opening no larger than 2.5m2. A project specific Query would
be required to remove this requirement.

1. Mechanical 28/05/2020 Compliant by virtue of code
compliance.

Assuming treatment of mech plantwork, high performing façade glazing
occurs as best practice

1. Acoustic 25/05/2020 Retail: Yes, façade design can be allowed to meet Green
Star credit.
However, for air con units we can’t confirm until later stages
of the design.
Residential: Yes, this will be targeted as would comply with
the internal noise level requirements as per Australian
Standard AS2107:2016.
However, we can’t confirm until later stages of the design as
the noise levels from FCU’s within apartments will have to
be assessed. We can confirm during DD stages if this credit
can still be achieved.
2. Arch to coordinate with acoustic consultant
3. Mech 28/05/2020 - Expected to be compliant. Noting that
in some cases additional internally insulated ductwork may
be required to provide the necessary sound level reductions.
Allow nominal $500 per apartment to cover this.

Nominated Area: All primary and secondary spaces.

All lights must be flicker free and have a minimum CRI of 80.

IEQ

IEQ

11.0

11.1

Lighting Comfort

Lighting Comfort

Minimum Lighting Comfort

General Illuminance and Glare Reduction

The conditional requirement is met where lights are flicker free and accurately address the
perception of colour in the space.

1 point is available where, in the nominated area:
- Lighting levels and quality comply with best practice guidelines; and
- Glare is eliminated

Yes

Pre-requisite

Yes

Low

19.0

Lighting levels in all spaces must meet the recommended maintained
illuminance levels and minimum uniformities as specified in AS 1680.
Yes

1

1

Low

20.0

Nominated Area: All primary and secondary spaces.

11.2

Lighting Comfort

Surface Illuminance

Yes

1

1

High

21.0

Yes

1

1

Low

22.0

GBCA have confirmed that this credit is cannot be targeted where
tenants perform their own lighting installation.

Nominated Area: All primary and secondary spaces.

IEQ

11.3

Lighting Comfort

Localised Lighting Control

1 point is available where; in the nominated area, occupants have the ability to control (on/off
and lighting levels) the lighting in their immediate environment.
Nominated Area: All primary and secondary spaces.

Additionally, glare must be limited by:
- Ensuring that all bare light sources are obscured from direct viewing by
occupants, including look directly upwards; or
- The lighting system complies with the luminaire selection system as
detailed in Section 8.3.4 of AS 1680.1

To meet the credit criteria, meet one of the following:
Option 1.
A. Ensure an average surface reflectance of at least 0.75 for ceilings, and
B. Ensure an average surface illuminance on the ceiling of at least 30% of
the lighting levels on the working plane.
OR
Option 2.
Model spaces to show that:
A. The average ceiling luminance does not exceed 0.5 kcd/m2 and that
no point on the ceiling exceeds 1.5 kcd/m2; And
B. That the ceiling has an average surface illuminance of at least 30% of
the working plane;

1 point is available where, in the nominated area, a combination of lighting and surfaces
improve uniformity of lighting to give visual interest.
IEQ

Flicker-free lighting refers to luminaires that have either:
- A minimum Class A1 & A2 ballast for all fluorescent lighting;
- Electronic ballasts for all High Intensity Discharge (HID) lighting;
- Electronic drivers that feature 12-bit or greater resolution for all LED
lighting; or
- High frequency ballasts for all other lighting types, including
incandescent (incl Halogen, dichroic (e.g. low-voltage downlights), and
High-Intensity Discharge (e.g. metal halide, low/high pressure sodium).

1. Electrical 27/05/2020
Resi – Elec confirms compliance
Retail – Elec confirms compliance (Can be incorporated if
we are to design the lighting within commercial tenancies. At
this stage we assume only cold shell being provided requirements to be included in TFG)

1. Electrical 27/05/2020
Resi – Elec confirms compliance
Retail – Elec confirms compliance (Can be incorporated if
we are to design the lighting within commercial tenancies. At
this stage we assume only cold shell being provided requirements to be included in TFG)

1. Electrical 27/05/2020
Resi – Elec confirms compliance
Retail – Elec confirms compliance (Can be incorporated if
we are to design the lighting within commercial tenancies. At
this stage we assume only cold shell being provided requirements to be included in TFG)

1. Electrical 27/05/2020
Resi – Elec confirms compliance
Retail – Elec confirms compliance (Can be incorporated if
we are to design the lighting within commercial tenancies. At
this stage we assume only cold shell being provided requirements to be included in TFG)

Fire

ESD

Actions

Tenant fitouts would also need to be considerate of these
requirements given that they will have dedicated mechanical
ventilation systems. This will need to be included in the
tenant fitout guidelines.

2 points are awarded where the nominated area is provided with sufficient outside air to ensure
levels of indoor pollutants are maintained at acceptable levels.

IEQ

Comments

Civil

Cumulative
Points

Structural

Risk Level

Elec

Points
Achievable

Hydr

Total Points
Available

Acoustic

Targeted

Landscape

Credit description

QS

Credit Criteria

Arch

Credit Name

Mech

Credit
Number

Head Contractor

Category

PM/Client
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Visual Comfort

Glare Reduction

Pre-requisite

Yes

Low

22.0

Generally achieved with blinds but may require daylight glare modelling
where some areas do not contain blinds.

Sentinel - 29/05/2020 -Yes, assume blinds and white goods
will be provided as part of base build

Yes

2

1

Low

23.0

Daylight modelling is required to demonstrate compliance.

1. Sustainability to do prelim calculations

Yes

1

1

Low

24.0

WGE will complete mark ups to determine if this is achieved.

1. Sustainability confirmed

Yes

1

1

Low

25.0

WGE will include this in the sustainability specification.
Generally easy to achieve for paints, adhesives and sealants.
The Architect will need to review proposed selections for carpet (if any)

1. Sustainability to include in Green Star Specification
2. Consultants to refer to GS Specification

Yes

1

1

Low

26.0

WGE to include in the sustainability specification.
Generally easy to achieve with the selection of E0 or equivalent
engineered wood products.

1. Sustainability to include in Green Star Specification
2. Consultants to refer to GS Specification

Yes

1

1

Low

27.0

Nominated area: Primary Spaces (excluding bedrooms, sleeping areas and bathrooms).

IEQ

12.1

Visual Comfort

Daylight

Up to 2 points are available where a percentage of the nominated area receives high levels of
daylight during 80% of the nominated hours.
- 40% Nominated Area = 1 point
- 60% Nominated Area = 2 points
Nominated area: Primary Spaces (excluding bedrooms, sleeping areas and bathrooms).

IEQ

12.2

Visual Comfort

Views

1 point is awarded where 60 % of the nominated area has a clear line of sight to a high quality
internal or external view.
Nominated area: Primary Spaces (excluding bedrooms, sleeping areas and bathrooms).

IEQ

13.1

Indoor Pollutants

Paints, Adhesives, Sealants and Carpets

IEQ

13.2

Indoor Pollutants

Engineered Wood Products

1 point is available where at least 95% of all internally applied paints, adhesives, sealants and
carpets meet stipulated 'Total VOC Limits'. or, where no paints, adhesives, sealants or carpets
are used in the building.

1 point is available where at least 95% of all engineered wood products meet stipulated
formaldehyde limits or no new engineered wood products are used in the building.
Nominated Area: All primary, secondary and tertiary spaces.

IEQ

14.1

Thermal Comfort

Thermal Comfort

1 point is available where a high degree of thermal comfort is provided to occupants in the
space equivalent to 80% of all occupants being satisfied in the space.

This requires thermal comfort modelling. Generally expect PMV between 1 and +1 relatively easy to achieve.

Nominated Area: All primary and secondary spaces.

Ene

15E.0

Greenhouse Gas Emissions

Conditional Requirement: Reference Building Pathway

Project teams must demonstrate that the Proposed Building greenhouse gas (GHG) emissions
are less than those of the equivalent Benchmark Building, and the Intermediate Building is less
than th Reference. The Benchmark Building represents a 10% improvement on the Reference
Building. The Reference Building is a building which achieves minimal compliance with the NCC
Section J DTS provisions.

Yes

Pre-requisite

Yes

High

27.0

Ene

15E.1A

Greenhouse Gas Emissions

Comparison to a Reference Building Pathway

Up to 20 points are available for this credit.
The first 4 points are awarded based on improvements to the building’s fabric against a
Reference Building (4 points).

Yes

4

0

High

27.0

Ene

15E.1B

Ene

16B

Tra

17A.1

Greenhouse Gas Emissions

Comparison to a Reference Building Pathway

Peak Electricity Demand
Reduction

Performance Pathway - Reference Building

Sustainable Transport

Performance Pathway

The remaining 16 points are awarded for reducing emissions against the Benchmark Building
(16 points). In order for GreenPower contracts to be rewarded, the project must demonstrate
that a supply contract is in place for a minimum period of ten years after the building’s practical
completion. Where a project enters into a contract for a period less than ten years, the
emissions reduction benefit will be prorated; at this time, no benefit is given for periods greater
than ten years. The maximum benefit that can be derived from accredited GreenPower®
products is limited to the number of points awarded for GHG emissions reduction due to the
building design improvements alone. Hence full points for this credit involving GreenPower will
only be able to be achieved by buildings which have already achieved at least 50% emission
reduction below the Benchmark Building. This calculation is performed by the Greenhouse Gas
Emissions Calculator.

Up to 2 points are available where it is demonstrated that the project’s predicted peak electricity
demand has been reduced below that of a Reference Building:
- 0-10%: 0 point
- 20% : 1 point
- 30%: 2 points
Up to 10 points are available where the proposed transport solutions on site decreases
emissions from transport, decreases mental and social impacts of commuting, and encourages
healthier uptake of active transport options.

Residential Spaces – An average NatHERS rating of 7 Stars or
greater is achieved.

1. Sustainability to undertake thermal models

Requires the project to achieve at least 10% above the minimum Section
J requirements (easy) and building fabric exceeds NCC 2019
ESD to work with Architect
requirements (difficult)

WGE to do undertake energy assessment as the design progresses. To
achieve these points, the efficiency of the building and the use of
renewable energy must be maximised.

1. Architect to confirm construction details.
2. ESD to model preliminary Section J report

Nathers 6.5 star average, 5.5 star minimum requirement. Target 7.0 star
average for residential

Yes

16

3

High

30.0

Assuming best practice design as standard, minimum required points as
indicated by GBCA roadmap for 5 star
Minimum 3 points required for 5 Star

Requires:
High Performing Double Glazing
Shaded glazing
High levels of natural ventilation/openable windows
Efficient HVAC system
Electric/Induction Cooktops
Efficient Appliances
Motion and time controlled LED lighting
Regenerative braking lifts with standby mode
Hydraulics 27/05/2020 - DHW is currently instantaneous
hot water systems throughout within each apartment.
Mech 26/05/2020 - cooling towers and gas fired heating
units for a condenser water loop interfacing with floor by
floor water cooled VRV systems. No chillers or chilled water.

Yes

2

1

High

31.0

This can be achieved based on the energy modelling in 15E. It is
generally relatively easy to achieve 1 - 2 points.

Yes

10

6

Low

37.0

A traffic consultant to be employed to complete the Green Star calculator 1. Flyt 04/06/2020 - 6 points should be achieved
and reporting for this credit.
2. Arch to coordinate with transport consultant

Sustainability to complete energy modelling

Fire

Yes

Actions

ESD

The conditional requirement is met where the glare in the nominated area from sunlight through
all viewing facades and skylights is reduced through a combination of blinds, screens, fixed
devices, or other means.

Comments

Civil

Cumulative
Points

Structural

Risk Level

Elec

Points
Achievable

Hydr

Total Points
Available

Acoustic
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Landscape
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Arch

IEQ
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Number

Head Contractor

Category
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Stantect will complete the water calculator for this credit. Initiatives that
should be considered as a minimum include (where relevant):
- 5 WELS Star toilets; [Scarborough Guidelines]
- 6 WELS Star taps;
- 7.5 l/min showers;
- Waterless or 0.8 l/flush urinals (6 WELS Star);
- Drought tolerant / native landscaping;
- Drip irrigation with moisture sensors;
- Fire system test water recycling.

1. Sentinel 09/07/2020 confirmed low flow fittings
•Taps – 5 Star
•Urinals – na (none provided)
•Toilet – 5 Star
•Showers – 3 star (7.5 l/min)
2. Mech 28/05/2020 confirmed cooling towers
3. Landscape (Realm) 27/05/2020 - Scheme water source.
Yes, drip system
05/06/2020 - 100% of the plants will be low water use plants
4. Arch 22/05/2020 confirmed low flow fittings
5. Fire 20/05/2020 - Yes we will be providing the below –
test water return to tanks and isolation per level.

Wat

18A.1

Potable Water

Potable Water - Performance Pathway

Up to twelve (12) points are awarded where it is demonstrated that the building’s predicted
potable water consumption has been reduced below that of a Reference Building demonstrated
with the Potable Water Calculator provided by the GBCA. This credit addresses the potable
water consumption from the use of sanitary fixtures, appliances, HVAC, irrigation systems, and
swimming pools (where present).

Yes

12

3

Low

40.0

Mat

19A.1

Life Cycle Impacts

Comparative Life Cycle Assessment

Up to 6 points are available where a whole-of-building whole-of-life (cradle-to-grave) life cycle
assessment (LCA) is conducted for the project and a reference building. Points are awarded
based on the extent of environmental impact reduction achieved against seven defined
environmental impact categories.

Yes

6

4

Low

44.0

Sustainability to complete LCA
A formal Life Cycle Assessment must be performed and peer reviewed by
a suitably qualified professional. WGE can perform this assessment if
Structural 27/05/2020 - 30-40% Portland Cement reduction required.
Possibly we are not sufficiently progressed to confirm, this
will depend on our mix design also not just plant availability.

Additional Life Cycle Impact Reporting

Up to 4 additional points are available where the LCA is used to inform the building's design
process or As-Built outcome. 1 point is awarded for achieving each of the following up to a total
of 4 points:
- Additional life cycle impact reporting (5 additional indicators);
- Material selection improvement (responsible for at least 3% of projects total cumulative impact
reduction);
- Construction process improvement
- LCA Design Review

Yes

4

1

Low

45.0

Generally easy to achieve if a formal LCA is performed.

Sustainability to complete LCA

Yes

1

1

Low

46.0

See credit description.

To be included in ESD Specification

Yes

1

1

Low

47.0

Generally easy to achieve. Specification clauses to be provided.

1. Sustainability to include in Green Star Specification
2. Consultants to refer to GS Specification

Mat

19A.2

Life Cycle Impacts

1 point is available where 95% of the building's steel is sourced from a Responsible Steel
Maker; and
Mat

20.1

Responsible Building Materials Structural and Reinforcing Steel

For steel framed buildings, at least 60% of the fabricated structural steelwork is supplied by a
steel fabricator/steel contractor accredited to the Environmental Sustainability Charter of the
Australian Steel Institute (ASI); or
For concrete framed buildings, at least 60% (by mass) of all reinforcing bar and mesh is

Mat

20.3

Responsible Building Materials Permanent Formwork, Pipes, Flooring, Blinds and Cables

1 point is available where 90% (by cost) of all permanent formwork, cables, pipes, flooring and
blinds in a project either:
- Do not contain PVC and have a recognised product declaration (either EPD or SDS); or
- Meet Best Practice Guidelines for PVC as defined by GBCA and supported by product
accreditation certificate from a GBCA scheme or a JAS_ANZ accredited audit verification
certificate
3 points are awarded when products meet transparency and sustainability requirements under
one of the following initiatives:

Mat

Mat

Eco

21.1

22B

23.0

Sustainable Products

Product Transparency and Sustainability

1.1 Reused Products
1.2 Environmental Product Declarations
1.3 Third-Party Certification
1.4 Stewardship Programs
1.5 Recycled Content Products

Architect to confirm if any products will have sustainability initiatives.
Through architectural and interiors product selections we will try to
maximise these.
Yes

3

3

High

50.0

Points are calculated based percentage of compliant products. This is demonstrated by the
Product Score (PS), which is the value of the compliant products multiplied by the Product
Sustainability Factor, divided by the Project Contract Value (PCV).
One (1) point is awarded where project teams can demonstrate that 90% of the waste
generated during construction and demolition has been diverted from landfill. Waste shall be
reported in kilograms of waste per square meter of GFA, as well as in percentage.

Construction and Demolition
Waste

Percentage Benchmark

Ecological Value

Endangered, Threatened or Vulnerable Species

Requires 9% of project value to be sustainably sourced.
Many selections will already comply. Contingency cost to
allow for extra-over.
ESD to undertake analysis with Architect
To be included in ESD Specification

Generally easy to achieve in metropolitan areas.
Yes

1

1

Low

51.0

Yes

Pre-requisite

Yes

Low

51.0

To calculate the amount of waste diverted from landfill, the project is required to report the total
amount of waste generated (kg/m3), and the total amount of waste diverted from landfill
(kg/m3), and report on the proportion diverted as a percentage

The project team must demonstrate that no critically endangered, endangered or vulnerable
species or ecological communities were present on the site at time of purchase.

Some products that typically have a high recycled content include:
- Glass wool insulation;
- Plasterboard;
- Recycled Brick;
- Hard landscaping options
- Steel

The contractor can use a single bin solution or on-site separation to
achieve a 90% C&D waste recycling.

If the DA approval does not refer to any endangered species or the
Environment Protection and Biodiversity Conservation act this credit is
achieved.

To be included in ESD Specification

Based on DA approval

Fire

Actions

ESD

Comments

Civil

Cumulative
Points

Structural

Risk Level

Elec

Points
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Hydr
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Acoustic
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Landscape
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1

Low

52.0

Yes

Pre-requisite

Yes

Low

Yes

1

1

Low

To be awarded points in this credit, the project must demonstrate that no endangered,
threatened or vulnerable species were present on the site at time of purchase.
Up to 3 points are awarded where the ecological value of the site is improved by the project

Eco

23.1

Ecological Value

Ecological Value

The number of points awarded is determined by the Green Star - Change of Ecological Value
Calculator based on a comparison of the state of the site before and after design/construction.

Landscape design must maximise the native and indigenous planting to
maximise the points achieved.

Landscape Architect (Realm) 28/05/2020 - Design is still
not finished however percentage of native species is
expected to be 50% (planting estimated to be 189m2
+570m2)

52.0

See credit description.

DA approval will confirm this.

53.0

See credit description.

Achievable

Improvement
Points Achieved
of Ecological Value
0.01
1
0.10
2
0.20
3

Eco

24.0

Sustainable Sites

Conditional Requirement

The Conditional Requirement is met where, 5 years prior to the project’s Green Star
Registration date, the project site met the following conditions:
- The project is not on land containing old-growth forest
- The project does not impact on any wetland listed as being ‘High National Importance’*
- Where the project may have an impact on any wetland NOT listed as being of ‘High National
Importance’, Wetland Projection Measures must be in place*
- The project must not have a significant impact on ‘Matters of National Significance’ listed
under the Environmental Protection and Biodiversity Conservation Act 1999

Eco

24.1

Sustainable Sites

Reuse of Land

1 point is available where 75% of the site was Previously Developed Land at the date of site
purchase or (for previously owned land) at the project's Green Star registration date.

Roof to have SRI of 82
Hard surfaces to have SRI of 39

Eco

25.0

Heat Island Effect

Heat Island Effect Reduction

1 point is available if at least 75% of the total project site area comprises building or
landscaping elements that reduce the impact of heat island effect.

Yes

1

1

High

54.0

Generally only metal deck roof sheeting or specialist roof paint products
will have the solar reflective data required to achieve this credit.

Landscape Architect (Realm) 28/05/2020 - we will target
this
Architect 04/06/2020 - we can investigate painting the
WPM.
Note, there could be additional cost associated if not
designed with high SRI materials from concept stage.

Emi

26.1

Stormwater

Reduced Peak Discharge

1 point is available where the post-development peak event discharge from the site does not
exceed the pre-development peak event discharge.

Yes

1

1

Low

55.0

achieved if all stormwater infiltrated

Hydraulics 01/06/2020 We can claim the 2 points here and
does look like there are no issues with infiltration on site

Emi

26.2

Stormwater

Reduced Pollution Targets

1 additional point is available, where the first point has been achieved and all stormwater
discharged from site meets specified Pollution Reduction Targets.

Yes

1

1

Low

56.0

achieved if all stormwater infiltrated

Hydraulics 01/06/2020 We can claim the 2 points here and
does look like there are no issues with infiltration on site

Emi

27.0

Light Pollution

Light Pollution to Neighbouring Bodies

For the project to be awarded a point for this credit, the project must comply with AS 4282
'Control of the Obtrusive Effects of Outdoor Lighting'

Yes

Pre-requisite

Yes

Low

56.0

This involves careful assessment of the AS 4282 requirements. Whilst AS
4282 only refers to 'at the boundary of residential windows', the GBCA
1. Electrical 27/05/2020 – Elec confirms compliance
expect these levels to applied at the site boundary, regardless of the
distance to the nearest residential development.

Emi

27.1

Light Pollution

Light Pollution to Night Sky

Yes

1

1

Low

57.0

Should be easy to achieve but prevents the use of any uplighting to
façade or landscape elements. All external lighting must have a maximum 1. Electrical 27/05/2020 – Elec confirms compliance
upward light ratio of 5%.

Inn

30C

Improving on Green Star
Benchmarks

Supplementary or tenancy fitout systems review

Yes

1

1

Low

58.0

See credit description.

Client to undertake review of incoming tenant fit out works

Inn

30C

Improving on Green Star
Benchmarks

Ultra Low VOC paints

Yes

1

1

Low

59.0

See credit description.

To be included in ESD Specification

Inn

30D.2

Innovation Challenge

Building Air Tightness

1 point available for meeting "normal" permeability value. 1 extra point available for achieving
"best practice" permeability value.

Yes

2

1

High

60.0

See credit description.

To be included in ESD Specification

Financial Transparency

This Innovation Challenge aims to encourage owners, developers and operators to disclose the
costs of sustainable building practices, and to agree to participate in a yearly report developed
by GBCA that will inform the building industry on the true costs of sustainability. All results will
be reported in aggregate and no project, owner or consultant will be identifiable.

61.0

This is generally easy to achieve. It involves the GSAP completing a form
which outlines the costs of applying Green Star to the project and
sending this form to the GBCA for them to use for research and
ESD to undertake
publications on the cost of achieving Green Star. No project specific data
will be made available to the public.

For the project to be awarded a point for this credit, the project must comply with AS 4282
'Control of the Obtrusive Effects of Outdoor Lighting'

Inn

30D.8

Innovation Challenge

1 point is available where it can be demonstrated that a specified reduction in light pollution has
been achieved by the project. Two options are available for demonstrating a reduction in light
pollution.
One (1) additional point may be awarded where project teams and building owners carry out a
comprehensive services and maintainability review of supplementary or tenancy fitout systems,
in addition to all nominated base building systems as outlined above. This review must be
undertaken to ensure the design and function of such systems are properly integrated with base
building systems.
One (1) additional point may be awarded where over 50% of paints (by cost) specified in the
building have a maximum TVOC content of 5g/L. This must be verified by one of the approved
paint test methods.

Yes

1

1

Low

Inn

30D.9

Innovation Challenge

High Performance Site Offices

Yes

1

1

Low

62.0

Contractor to utilise high performance site offices

To be included in ESD Specification

Inn

30D.3

Innovation Challenge

Community Benefits

Yes

1

1

Medium

63.0

Provide facilities that will provide social/community benefits

Sentinel 05/06//2020 - confirmed that we would be looking at
targeting this

Inn

30D.12

Innovation Challenge

Marketing Excellence

Yes

1

1

Medium

64.0

Perform market research on the investment drivers of end-users of the
Sentinel 05/06//2020 - confirmed that we would be looking at
building and develop a marketing strategy that addresses these drivers in
targeting this
relation to the sustainability measures implemented.

30D.14

Innovation Challenge

Reconciliation Action Plan

Yes

1

1

Medium

65.0

TBC

Inn

5 Star

Sub total

(Minimum 60% + 5% = 65% required)

Total

65.0

Sentinel 05/06//2020 - confirmed that we would be looking at
targeting this

Fire

3

Actions

ESD

Yes
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Appendix 15 – Water Management Report
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Lot 49 (No. 194) West Coast Highway and Parent Lot 2 (No. 7 to 17) Manning Street, Scarborough
Development Application: Mixed Use Build to Rent
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Executive Summary
Stantec has been appointed by Sentinel Real Estate Corporation to prepare a Water Management Strategy for the 194
West Coast Highway project. The project will see the development of a multi-storey mixed-use development to be located
at the above street address in Scarborough WA.
The water management strategies proposed within this WMS are being implemented as part of the design for the project in
response to the design objectives detailed in WA Design Guidelines and the Scarborough Design Guidelines.
The following guidelines outline the water management requirements applicable for this lot:
•

•

WA Design Guideline SPP 7.3 items:
-

4.12 Landscape design

-

4.16 Water management and conservation

Scarborough Design Guidelines item:
-

4.10 Landscape Design

-

4.11 Environmental Sustainability

The below is a summary of actions used to achieve the above requirements:
•

Stormwater – minor and major storm event will be contained onsite and released slowly into the soil.

•

Fixtures and fittings – all fixtures and fittings will have high WELS ratings.

•

Metering – separate meters to apartments, tenancies and high water usage common uses.

•

Planting - majority of ecological planting will be low water use plant species.

•

Irrigation - irrigation system will be a water efficient drip system with moisture sensors. The drip system will be
supplied by a rainwater harvesting system (20kL rank) supplemented by scheme water.

•

Cooling Towers - to be managed to optimize and reduce water consumption.

•

Water reuse – Rainwater harvesting system provided to supply landscape irrigation supplemented by scheme
water.

194 West Coast Highway, Scarborough
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Introduction
Stantec has been appointed by Sentinel Real Estate Corporation to prepare a Water Management Strategy for the 194
West Coast Highway project. The project will see the development of a multi-storey mixed-use development that consists
of retail premises and apartments, located at the above address in Scarborough, WA.
This report presents the key water management considerations and criteria pertinent to the project.
The following guidelines outline the water management requirements applicable for this lot:
•

•

WA Design Guideline SPP 7.3 items:
-

4.12 Landscape design

-

4.16 Water management and conservation

Scarborough Design Guidelines item:
-

4.10 Landscape Design

-

4.11 Environmental Sustainability

Design WA
Design WA is a State Government initiative to ensure good design is at the centre of all development in Western Australia.
Design WA aims to create a built environment that reflects the distinctive characteristics of local area, that enhances
streetscapes and neighbourhoods and that contributes to the development of vibrant and liveable communities.
State Planning Policy 7.3: Residential Design Codes Volume 2 – Apartments is a policy for apartments and mixed-use
developments which focuses on improved design outcomes for apartments.
State Planning Policy 7.3 Residential Design Codes Volume 2 – Apartments, item 4.12 Landscape Design requires that
project landscape design consider the below in regard to water management:
•

diverse and appropriate plant selection, preferencing the use of native or endemic species or non-invasive,
Waterwise plants

•

vegetated stormwater management systems and passively irrigated gardens

•

use of sub-surface irrigation and irrigation systems with rain and soil moisture sensors

•

opportunities to harvest and re-use rainwater collected and stored on-site

•

eco-zoning and hydro-zoning to minimise irrigation needs

•

providing water efficient garden beds for residents to plant vegetables and herbs.

State Planning Policy 7.3 Residential Design Codes Volume 2 – Apartments, item 4.16 Water Management and
Conservation requires that project design consider the below in regard to water management:
•

Good water management and conservation requires a holistic approach encompassing:
-

principles of Water Sensitive Urban Design

-

design management, such as the efficiency of appliances and fttings, and support for positive water use
behaviours

-

seeking alternative water sources and storage opportunities

-

understanding water in the landscape and the impact of multiple dwelling development on the water cycle.
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•

Individual apartment metering of water is an effective way to transfer price signals to apartment occupants to assist
with reducing potable water use. Larger developments should consider the use of technology to enable remote
reading.

•

When fittings and appliances are to be supplied by the developer, these should be within one level of the highest
level available under the Water Efficiency Labelling and Standards (WELS) system.

•

The use of potable water on-site should be reduced. Strategies can include:

•

•

-

using suitable and reliable alternative water sources, including waste water recycling or rainwater harvesting

-

integrating infrastructure to harvest and store stormwater from the roof and/or sealed surfaces within the
building and landscape design

-

install greywater systems, or plan the wastewater drains to be ‘greywater’ ready for future conversion

-

use irrigation systems that respond to soil moisture to maximise water effciency

-

select drought tolerant and low water use plants species.

Stormwater should be managed on-site as much as practical, consider:
-

harvesting roof run-off for internal use for toilet flushing and clothes washing

-

maximising the use of permeable surfaces at ground level to enable groundwater recharge, and minimising
impervious areas

-

incorporating on-site infiltration and detention systems such as garden beds, rain gardens, tree pits,
infiltration cells and detention tanks (the latter shall be sited to avoid conflict with deep soil areas)

-

designing landscape treatments to slow down overland flows and minimise opportunities for scouring

-

minimising the potential for nutrient run off through appropriate plant species and soil selection in
landscaped areas.

Planning and design shall consider the potential for flooding from major rainfall events and incorporate design
responses to mitigate the impacts on occupants, buildings and the environment. Responses may include:
-

considering the future risk of inundation on the basis of the best available estimates of future climate change
impacts particular to the location

-

provide sufficient area for stormwater detention/retention on-site

-

ensure an overland flow path such that habitable spaces are not inundated in a major

-

rain event

-

integrate stormwater management systems in design of landscaping, open space and circulation areas.

Scarborough Design Guidelines
The Scarborough Redevelopment Area Design Guidelines have been prepared to guide development within the
Scarborough Redevelopment Area (Redevelopment Area) and ensure delivery of the vision defined by the Scarborough
Redevelopment Scheme.
Metropolitan Redevelopment Authority (MRA) Scarborough Design Guidelines, item 4.10 Landscape Design includes the
below Development Standards in regard to water management:
•

Low water use species suitable for the climate and coastal conditions shall be used.

•

Landscaped areas are to be irrigated with recycled water or grey water.
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•

Landscaping shall be designed to assist with microclimate management and conserve water. Drought tolerant
plants suitable for the coastal environment and water sensitive irrigation designs are necessary and soils should be
prepared with soil improvers and mulch.

•

Metropolitan Redevelopment Authority (MRA) Scarborough Design Guidelines, item 4.11 Environmental
Sustainability includes the below Development Standards in regard to water management:
-

All fttings and appliances have a minimum star rating of 4 Stars in accordance with the Australian

-

Government’s Water Effciency Labelling and Standards (WELS) scheme.

-

install at least 5 Star rated dual fush toilets, 6 Star rated urinals or waterless urinals in accordance with the
WELS scheme.

-

Rain water retention is encouraged.
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Stormwater Management
General
This Stormwater Management Plan (SMP) aims to support the approval of engineering drawings and commencement of
works proposed for 194 West Coast Highway.

Recommendations for the Development Site
Minor and Major Storm Events
The minor and major storms up to the 1 in 100-year ARI are proposed to be contained within the underground storage
cells underneath the basement area and will be drained from site via soakage into the surrounding soils. The attached
sketch in Appendix A shows an indicative location of the storage cells. This location may change depending on the design
locations of the building footings and structural supports.

Retention of Design Flows
The proposed development building’s stormwater will be collected by the Hydraulic Consultant’s stormwater system and
routed to the underground storage system via the hydraulic pipe system.
According to the geotechnical report completed by Structerre in November 2019, the soil underlying the site is sand and
has good soakage characteristics with an existing permeability rate of around 9.5m/day. The calculations for the
underground storage size are based on the tested permeability rates with a clogging factor of around 50%.
Calculation Summary
The storage required for the 1 in 100 year storm based on the total roof area being fully impervious is shown below.
Total Site Area:

3,000 m²

Total Roof Area:

2,700 m²

Infiltration rate:

5.0m/day

Total Detention Required: 96.0 m3
Refer to Appendix A for proposed building stormwater drainage.
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Fixtures, Fittings & Metering
Fixtures and Fittings
The 194 West Coast Highway project will be provided with the below water efficient fixtures and fittings:
•

Taps – 5 WELS Star rated (excluding bath taps)

•

Urinals – na (none provided)

•

Toilet – 5 WELS Star rated

•

Showers – 3 WELS star rated (<7.5 l/min flow rate)

•

Clothes Washing Machines – 4.5 WELS Star rated

•

Dishwashers – 5 WELS Star rated

Metering
To enable effective metering and monitoring of water consumption, the project is providing separate meters to apartments,
tenancies and high water usage common uses (including cooling towers). The water usage will be monitored by an EMS
system via an embedded network.
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Landscape Irrigation
Planting
The majority of the ecological planting to the project will consist of low water use plant types and species to reduce the
volume of irrigation water required.

Irrigation
The irrigation system will be a water efficient drip system with moisture sensors to detect levels of moisture in the soil to
maximise water efficiency. Required landscape irrigation will be supplied with reused rainwater with supplementation with
scheme water as required. 20kL Rainwater tank included in the design. (see details in section 7 below).
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Cooling Towers
The proposed mechanical water system involves heat rejection via central cooling tower plant. The cooling tower will be
conventional open circuit cross flow type and will be mounted on the roof.
The building Facilities Management team are to manage the cooling tower effectively to optimise and reduce the cooling
tower water consumption.
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Water Reuse
Rainwater harvesting for landscape irrigation
The project is providing a rainwater harvesting system to landscape irrigation supplemented by scheme water.
The rainwater harvesting system will be supplied through a combination of 20kL worth of above ground storage and 100kL
of in ground storage that forms part of the civil stormwater cells that will be converted to storage tanks. The rainwater
stored here will be pumped through a dedicated reticulation system to provide water for landscape irrigation on the site.
There is a back up potable water supply to supplement the system in the event there is no reserve recycled water.
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Conclusion
The water management strategies proposed within this WMS are being implemented as part of the design for the project in
response to the design objectives detailed in WA Design Guidelines and the Scarborough Design Guidelines.
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Lot 49 (No. 194) West Coast Highway and Parent Lot 2 (No. 7 to 17) Manning Street, Scarborough
Development Application: Mixed Use Build to Rent
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13th July 2020

Ms Emilie Suen – Development Associate
Sentinel Real Estate Corporation

By Email suen@sentinelcorp.com and Jackson.Liew@ccnwa.com.au
Dear Emilie,

Residential Tower Development, 194 West Coast Hwy,
Scarborough – Universal Disability Access
In support of the Application for Planning Consent to Development WA for the proposed twenty
four storey mixed use residential apartment building, this letter provides evidence demonstrating
design intent compliance in terms of the access for persons with disabilities provisions outlined in
the National Construction Code 2019, Volume One, Building Code of Australia and the relevant
adopted Australian Standards.
This letter is also intended to support the design in terms of meeting the Planning Design Guidelines
which states:

We can confirm as the Building Code Certifier for this project, the current drawings are able to meet
the National Construction Code 2019, Volume One, Part D3 Access for Persons with Disabilities and
its adopted Australian Standard AS1428.1-2009 Design for Access and Mobility, Part: General
requirements for access – new Building Work. The building has been assessed as a Class 2 residential

apartment building notwithstanding the Developers business model concept for the sole occupancy
units to be marketed as a ‘build to rent’ model. This use under the Building Code has been assigned
on the basis of a legal precedent by the Supreme Court of Victoria, Court of Appeal where class 2
buildings, can be used for short term and holiday accommodation i.e. that serviced apartments are
not required to be classified as hotel buildings in order to be let out on a short term basis.
As required by the Building Code, universal access will be provided from the Street to the residential
entry of the development inclusive of the commercial tenancies. Within the development there will
be at least one commercial carparking bay that is accessible, unsex accessible toilets are provided for
use by the commercial tenancies, general circulation access will be provided to all residential
common areas such as common amenities and corridors in the apartment building and at least up to
the entry door of each apartment. The current BCA does not require that in a Class 2 building access
is provided to and within a percentage of the overall number of apartments.
We have issued our Schematic Design Building Code report dated 26th June 2020 to the client, and
whilst the design will meet the compliance intent for access for persons with disabilities, there are a
number of items to be addressed by the design team as the project moves toward Construction
Detail prior to lodging a certified Application for Building Permit. In this regard further details will
be provided for assessment of the fitout of the accessible unisex sanitary facilities, ramped or lift
access to the residential common amenity facilities, door threshold reduced levels from the Street
into the building, non-fire isolated stair design with handrails both sides and tactile ground surface
indicators, accessible carparking design and heights from the carpark entrance to the accessible
carbay, fitout of the lifts, and floor finishes.
If there is anything further you require, please do not hesitate to contact the undersigned by
telephone on 08 9330 7476, mobile 0400 844 388 or contact via email at davidc@milestonebc.com.au.
Yours sincerely

David Cooley
Building Surveying Consultancy Director
MILESTONE CERTIFIERS
Graduate Diploma Fire Engineering
Graduate Diploma Building Surveying
Graduate Certificate Bushfire Protection
Western Australia Building Surveyor accredited Level 1 (No. 159)
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Level 18, 191 St Georges Tce, Perth WA 6000
T. (08) 9289 8300 – E. hello@elementwa.com.au
elementwa.com.au

