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1 INTRODUCTION

Northbridge is a vibrant entertainment district which offers a diverse mix of music venues,
contributing significantly to Perth’s cultural diversity and economic prosperity. Northbridge is also
experiencing significant urban development, with an increasing trend towards ‘mixed use’ high-
density city living.

This mix of land uses has the potential to increase noise complaints, and a balance needs to be
found between protecting residents’ health and amenity while ensuring the viability of
entertainment venues.

It is understood the City of Perth has advocated for reforms to help maintain the unique character of
Northbridge as the State’s premier entertainment precinct. The State Government is committed to
exploring reforms that aim to support existing music venues and Western Australia’s cultural
industries that create employment opportunities, particularly for young Western Australians.

The City of Perth has referred an amendment to City Planning Scheme No.2 (Amendment No. 41,
referred to as the Amendment) to the EPA for assessment. The amendment introduces a Special
Control Area that establishes a Northbridge Special Entertainment Precinct (SEP). The Northbridge
SEP is to consist of two areas designated as the Core and the Frame and sets out entertainment
venue emission levels to be met at 1 metre from each venue located in those areas.

This report presents the methodology and prediction of the cumulative noise impacts from existing
entertainment venues to existing residential buildings, with the assumption that all venues within
the Northbridge SEP emit the maximum levels that are proposed in the Amendment. As the final
form of the Scheme is not yet fixed, noise modelling was undertaken for various scenarios, one of
which includes a ‘grandfather’ clause for existing venues in the Frame.

As entertainment venue noise contains significant low frequency content the amendment seeks to
limit the low frequency emissions at the venue. Therefore of particular interest in this study is the
impact of the low frequency noise being received at noise sensitive premises.

It is understood that subsequent calculation of the long-term health impact of noise on residences
will be undertaken by others such that low frequency noise level distribution data incorporating all
affected residential households is required. Therefore, it is noted that only residential households
and long-term student accommodation have been included in the assessment and short stay
accommodation was excluded (e.g. hotel or serviced apartments).

The Core and Frame areas considered in this study are shown on Figure 1-1 to Figure 1-3. Figure 1-2
shows those existing venues captured by the ‘grandfather’ clause and Figure 1-3 shows a proposed
Transition area located between the Core and Frame areas.

Also, at the request of DWER, the Preliminary Scenarios have been renumbered between this
version of the report (20025401-01b) and previous versions as detailed in Table 1-1.

Reference: 20025408-01b.docx Page 1



Table 1-1 Preliminary Scenario Number Update

Lloyd George Acoustics

Current Scenario Number

Previous Scenario Number

Scenario A Scenario 4a
Scenario B Scenario 4b
Scenario C Scenario 4c

Reference: 20025408-01b.docx
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Northbridge Entertainment Precinct - Proposed Core and Frame Areas Map1 (For Scenarios A and B)
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Northbridge Entertainment Precinct - Proposed Core and Frame Areas Map 2 (For Scenario C)
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Northbridge Entertainment Precinct - Proposed Core, Transition and Frame Areas Map 3 (For Scenarios 3, 3a, 3b, 6 and 6a)
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2 METHODOLOGY

2.1 Venvues Ildentification

Lloyd George Acoustics

The name and location of the venues to be considered in this study were provided by the City of
Perth in table format, which is reproduced in Table 2-1 and Table 2-2 for venues within the Core and
Frame areas identified in Figure 1-1 (Map 1 for Scenarios A and B).

Table 2-1 Venues in Map 1 Core Area

ID Venue Name Venue Address

V1 AIR NIGHT CLUB 139-147 James Street
V2 AN SIBIN PUB 139-147 James Street
V3 BAR SHANGHAI 123 James Street
V4 BRASS MONKEY 209 William Street
V5 BUTTERFLY 73 73 Francis Street
V6 COCONUT GROVE TAVERN 161 James Street
V7 CONNECTIONS NIGHT CLUB 81 James Street

V8 CROWN KARAOKE Shop 11/60-66 Roe Street
V9 DRAGON PALACE CHINESE RESTAURANT & KTV 66-72 Francis Street
V10 EMPYREAN THEATRE 12 Lake Street
V11 EZRA POUND 189-199 William Street
V12 FRISK ESPRESSO Unit 1-31/103-105 Francis Street
V13 GALAXY LOUNGE 65 Francis Street
V14 GEISHA BAR 135A James Street
V15 HENRY SUMMER 69 Aberdeen Street
V16 HIT STUDIO KARAOKE BAR 64 Francis Street
V17 HOLEY MOLEY GOLF CLUB 53 Lake Street
V18 ICE CREAM FACTORY 92-98 Roe Street
V19 IDARTS NIX 101 James Street
V20 JACK RABBIT SLIM'S 133 Aberdeen Street
V21 KARA KARAOKE 21B Lake Street
V22 LIBRARY NIGHTCLUB 65-69 Lake Street

Reference: 20025408-01b.docx
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Venue Name

Venue Address

V23

MINT NIGHT CLUB

139-147 James Street

V24

MIRAGE PALACE KARAOKE

88 James Street

V25

MUSTANG BAR

46 Lake Street

V26

NORTHBRIDGE BREWING COMPANY

44 Lake Street

V27

PARADISE KARAOKE BAR

108-110 Francis Street

V28

PARAMOUNT NIGHTCLUB

163 James Street

V29

PATRIOT'S SPORTS BAR

215 William Street

V30

RAPTURE NIGHTCLUB

78 James Street

V31

ROSIE O'GRADY'S PUB

205 James Street

V32

SNEAKY TONY'S

Ground FLR Unit 1/38 Roe Street

V33

SUBARU KARAOKE RESTAURANT

1st Floor, 74 Francis Street

V34

THE REPUBLIC NIGHTCLUB

66 Lake Street

V35

THE STANDARD - PERTH

28 Roe Street

V36

THE WILLIAM STREET BIRD

167-181 William Street

V37

TIKI'AS FK

91a James Street

V38

UNIVERSAL BAR

221 William Street

V39

UTOPIA KARAOKE

Shop 14, 109 James Street

V40

VOODOO LOUNGE & ROCKET ROOM

174-176 James Street

Va1l

YOUNG LOVE MESS HALL

175 William Street

V42

THE BOSTON

205 James Street

Table 2-2 Venues in Map 1 Frame Area

ID Venue Name Venue Address
VF1 ABERDEEN HOTEL 84 Aberdeen Street
VF2 COURT HOTEL 50 Beaufort Street
VF3 MARKET GROUNDS 10 Telethon Avenue
VF4 MECHANICS INSTITUTE BAR 218-222 William Street
VF5 METRO CITY 146 Roe Street

Reference: 20025408-01b.docx

Page 7



Lloyd George Acoustics

ID Venue Name Venue Address
VF6 NEVERMIND SMALLCLUB 108-114 Aberdeen Street
VF7 NORTHBRIDGE SOCIAL (Alabama Song) 232 William Street
VF8 PALACE ARCADE 84 Beaufort Street
VF9 PERTH ARENA 700 Wellington Street
VF10 PICA 51 James Street
VF11 SHY JOHN YUM CHA & BREWERY Unit 1GN/420 Wellington Street
VF12 STATE THEATRE CENTRE 174-192 William Street
VF13 THE BLUE ROOM 53 James Street
VF14 THE PENTHOUSE CLUB PERTH 230 William Street
VF15 THE RECHABITE 224 William Street
VF16 THE SHOE BAR & CAFE Unit 7GS/420 Wellington Street
VF17 VARSITY NORTHBRIDGE 94 Aberdeen Street
VF18 Lot 20 198-206 William Street

2.2 Residential Premises and Household Identification

Residential premises potentially affected by low frequency noise were identified using a
combination of publicly available data including aerial photography (e.g. eSpatial website from
Department of Planning, Lands and Heritage, Google Maps), land use planning maps and real estate
and properties website www.domain.com.au. The latter was used to also estimate the number of
households in each residential building. In addition, the City of Perth also provided lists describing
the use of individual premises within the Frame and Core areas. Following discussions with DWER it
is noted that short-term residential uses such as hotels or serviced apartments were excluded from
the count. However, long-term stay accommodation such as dedicated student housing (89 Stirling
Street) or other boarding house types were included (137 Newcastle Street).

For each residential building identified, and based on the estimated number of households, point
receivers were located on each facade and at 1.5 metres above a residential floor level so that, as far
as practicable, each point receiver represented the same number of households per point receiver.
A similar approach was used for multi-storey apartment buildings located outside of the Frame area.
This is illustrated in Figure 2-1 for the residences at 3 to 13 Shenton Street. The figure shows an
overlay of the 3D aerial view from Google View and the corresponding 3D view from the noise
model. The yellow dots represent the point receivers on the facades of the buildings. In this
instance, the tallest building is a seven storey (including ground level) building at 9 Shenton Street,
which has two apartments/households per storey therefore, each point receiver represents 2
households. At 3-5 Shenton Street, each point receiver also represents two households however, in
this case, each household is vertically stacked and the highest noise level between ground floor and

Reference: 20025408-01b.docx Page 8
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upper floor was used in subsequent analysis. In some instances, point receivers were located on
more than one side of the residential building, resulting in two or more point receivers representing
only one household. During the data analysis phase, this was accounted for manually by using the
highest noise level for that household.

It is noted that in the case of individual single storey houses outside the Core/Frame area, it was not
practicable to assign receivers to all various facades given the number of buildings potentially
affected. Therefore, in this case the number of affected households was determined by counting
each house located within the ground level noise contours for each scenario (i.e. Figure 4-7, Figure
4-11 and Figure 4-15).

9 Shenton St

3-5 Shenton St ‘

Figure 2-1 Point Receivers At 3-11 Shenton Street

Figure 2-2 shows the location of the houses and apartments located within the Core and Frame
areas based on Map 1. It is noted that with Map 2 the north-west corner of the Frame area has
reduced to exclude residential properties west of, and along, Shenton Street and Palmerston Street.

Outside of the Frame area, the land north of Newcastle Street (City of Vincent) is mostly residential.
To the south and west, residential properties were also identified in West Perth and along Malcolm
Street and Mount Street. This is shown in Figure 2-3. However as detailed in Section 4, only those
residential properties within 67 dB Leq 63 1, cOntours were considered as being exposed to low
frequency music noise during the data analysis.

Reference: 20025408-01b.docx Page 9
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Table 2-3 presents the estimated number of households within the Core and Frame areas used in
the modelling for reference. Those cells highlighted in light orange indicate the households are

located in the Core area.

Table 2-3 Estimated Number of Households Within Core and Frame

Address Households Address Households
2-4 Little Shenton Lane 2 45 Shenton Street 6
3-5 Shenton Street 2 48 Fitzgerald Street 36
5 Davies Street 1 84 Fitzgerald Street 6
6-8 Kakulas Crescent 2 87 Aberdeen Street 1
6-8 Little Shenton Lane 2 87 Lake Street 1
6-12 Serich Lane 23 89 Aberdeen Street 68
6 Davies Street 1 89 Lake Street 12
7-11 Shenton Street 18 89 Stirling Street* 573
7 Davies Street 1 98 Lake Street 18
7 Errichetti Place 24 102 Aberdeen Street 1
8 Davies Street 1 103 Francis Street 31
9 Davies Street 1 105 Stirling Street 130
10-12 Little Shenton Lane 2 134-136 Aberdeen Street 66
10 Davies Street 1 137 Newcastle Street*™ 33
10 Kakulas Crescent 1 145 Newcastle Street 24
12 Kakulas Crescent 1 154 Aberdeen Street 8
13-15 Shenton Street 2 160 Aberdeen Street 4
14-16 Little Shenton Lane 2 164 Aberdeen Street 6
14 Kakulas Crescent 1 166 Aberdeen Street 1
15 Palmerston Street 1 170 Aberdeen Street 1
16 Kakulas Crescent 1 172 Aberdeen Street 1
17 Palmerston Street 1 174 Aberdeen Street 1
17 Shenton Street 6 178 Aberdeen Street 1
17A-B John Street 9 182 James Street 16
18 Kakulas Crescent 1 184 Aberdeen Street 1
19 John Street 8 191 James Street 42
19 Palmerston Street 1 218-220 James Street 18
21 Palmerston Street 3 219-223 Newcastle Street 3
21 John Street 18 226 James Street 4
21 Little Shenton Lane 6 227 Newcastle Street 8

Reference: 20025408-01b.docx
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Address Households Address Households

22 Palmerston Street 1 241 Newcastle Street 18
23 John Street 11 255 Newcastle Street 6

23 Little Shenton Lane 1 269 Newcastle Street 4
25 Little Shenton Lane 1 283 Newcastle Street 6
27 Little Shenton Lane 1 289 Newcastle Street 1
29 Little Shenton Lane 1 305 William Street 3
31 Little Shenton Lane 1 321 Newcastle Street 8
43 Shenton Street 15 323-335 Newcastle Street 24

* Long-term accommodation

Reference: 20025408-01b.docx
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Northbridge Entertainment Precinct - Residences Within Core and Frame Areas

Figure 2-2
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Northbridge Entertainment Precinct - Residences Outside of Core and Frame Areas

Figure 2-3

2 CEL il T A Y A 7 S
%‘% %m% EIL ‘\ il 7] == == Z ST %%.y' %
4 = /

SJ Y/ N
N //. 'I[ 0 “ty
% . SIS L)
SSS = i /
SHTH =L " y,
/ 3 — = N y/
w/f,'&&' e =i VN, ~~9# LS
i o S U B SIR it Sh U,
RERABIIRERNNNINAN :{ S 0 i&“.‘ \12/,,' 4 N 'h['~§7/';"' //.~ %%,
Ly 7 / N ~ ' QY
0 N /.
/ ¥ Lo N ’ \/4// .#
/ y 4 ) S
My e

7

SN S

A S S

Ny, S Wiy i
IS

&
/%

Residential Premises in Core

m Residential Premises in Frame :VD)) TE t;oéﬁvifﬁgﬁi: coustics
0 13
[] Residential Premises Outside Core/Frame ¢ Length Scale 1:14000 B0 gﬂvs'grg%?igzums'com'au
0 50100 200 300
N O m
[ ] cadastre 18-June-2020




Lloyd George Acoustics

3 NOISE MODELLING

Computer modelling has been used to predict noise levels at various receivers. The software used
was SoundPLAN 8.1 with the ISO 9613 (ISO 17534-3 improved method) algorithms selected. These
algorithms have been selected as they include the influence of wind. Input data required in the
model are:

e Meteorological Information;
e Topographical data;
e  Ground Absorption; and

e Source sound power levels.
3.1 Meteorological Information

Meteorological information utilised is provided in Table 3-1 and is considered to represent worst-
case conditions for noise propagation. At wind speeds greater than those shown, sound
propagation may be further enhanced, however background noise from the wind itself and from
local vegetation is likely to be elevated and dominate the ambient noise levels.

Table 3-1 Modelling Meteorological Conditions

Parameter Night (1900-0700)
Temperature (°C) 15
Humidity (%) 50
Wind Speed (m/s) Upto5
Wind Direction* All

* Note that the modelling package used allows for all wind directions to be modelled simultaneously.
3.2 Topographical Data

Topographical data was based on data provided by the City of Perth and DWER in the form of
elevation contours, kerb absolute heights and buildings foot print containing elevation data.

3.3 Ground Absorption

Ground absorption varies from a value of 0 to 1, with 0 being for an acoustically reflective ground
(e.g. water or bitumen) and 1 for acoustically absorbent ground (e.g. grass). In this instance, a value
of 0 has been used across the study area, except for large areas of grass (i.e. public open spaces)
where a value of 1 was used.

3.4 Buildings And Receivers

The building outlines, base elevation and top ridge / highest elevation were provided by DWER. This
data was used to locate each building and determine the building height.

Reference: 20025408-01b.docx Page 14
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It is noted the data set was not fully up to date resulting in various buildings requiring manual input
or adjustment based on site observations, aerial photography, estimated number of floors and floor
heights.

Combining the topographical data, venue data and other building data resulted in a large 3-
dimensional model extending from the Perth CBD to the Swan River to the south and east, Vincent
Street to the north and Thomas Street to the west.

An image of the model is shown in Figure 3-1 with the venues highlighted in red.

A
NS
- LI

Figure 3-1 North Elevation of 3D Model (Northbridge Area)
3.5 Venues Noise Levels

Most of the venues listed in Section 2.1 are stand-alone premises with noise being emitted from the
walls and the roof. However in some instances, such as with the Frisk Espresso or Palace Arcade
venues, another premises is located above such that noise was considered to breakout from the
walls only. Also, some venues were noted to have open courtyards and these were also included in
the model. Facades, roof and open courtyard(s) were modelled as area noise sources to represent
noise break out.

The source levels are based on the generic spectra provided by Department of Water and
Environmental Regulation (DWER), which represent L, sound pressure levels at 1 metre from the
venue building for each scenario. The sound pressure level was converted into a sound power level
per square-metre for easier input into the noise model. It is noted that as a worst-case scenario, all
un-obstructed facades were assumed to emit noise even if it is a concrete wall or solid roof. This
allows for a degree of ‘future proofing’ as under the proposed Amendment a venue could
incorporate an opening or operable glazing in an existing concrete wall, or create an open courtyard,
and still emit noise levels at 1 metre that are within the proposed limit. The generic spectra are

Reference: 20025408-01b.docx Page 15
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reproduced in Table 3-2 and a full list of sound power levels used in the model is provided in
Appendix A for the noise emission scenarios A to C.

Table 3-2 Generic Spectra For Source Levels, dB(L)

In CORE Map 1 Map 2
Frequency [Hz] I .
All Scenarios In FRAME (Sc. A) In FRAME (Sc. B) In FRAME (Sc. C)
12.5 62.4 57.4 46.4 62.4
16 63.1 58.1 47.1 63.1
20 65.0 60.0 49.0 65.0
25 68.3 63.3 52.3 68.3
315 735 68.5 57.5 73.5
40 84.3 79.3 68.3 84.3
50 91.4 86.4 75.4 91.4
63 91.0 86.0 75.0 91.0
80 87.4 82.4 71.4 87.4
100 82.8 77.8 66.8 82.8
125 80.2 75.2 64.2 80.2
160 77.0 72.0 61.0 77.0
200 76.1 71.1 60.1 76.1
250 74.5 69.5 58.5 74.5
315 73.0 68.0 57.0 73.0
400 72.4 67.4 56.4 72.4
500 73.9 68.9 57.9 73.9
630 74.0 69.0 58.0 74.0
800 72.5 67.5 56.5 72.5
1000 70.3 65.3 54.3 70.3
1250 69.0 64.0 53.0 69.0
1600 68.1 63.1 52.1 68.1
2000 66.1 61.1 50.1 66.1
2500 64.6 59.6 48.6 64.6
3150 62.2 57.2 46.2 62.2
4000 59.4 54.4 43.4 59.4
5000 55.3 50.3 39.3 55.3
6300 52.6 47.6 36.6 52.6
8000 50.4 45.4 34.4 50.4
10000 47.0 42.0 31.0 47.0
12500 42.3 37.3 26.3 42.3
16000 36.7 31.7 20.7 36.7
20000 32.5 27.5 16.5 32,5

Reference: 20025408-01b.docx Page 16



Lloyd George Acoustics

4 PRELIMINARY SCENARIOS

Three initial noise emissions scenarios defined as ‘A’, ‘B’ and ‘C’ were modelled as follows:

e Scenario A — With reference to Map 1, all venues within the Core are assumed to emit noise
levels up to 95 dB Leg 63 1z, While all venues within the Frame emitting noise levels up to 90 dB
Leq 63 Hz.

e Scenario B — With reference to Map 1, all venues within the Core are assumed to emit noise
levels up to 95 dB Legs3 1z, While all venues within the Frame emitting noise levels up to 79 dB
Leq 63 Hz.

e Scenario C — With reference to Map 2, all venues within the Core and Frame are assumed to
emit noise levels up to 95 dB Leg 3 1z

Based on the Scope of Works for the project the following deliverable were produced:

A. Noise contour maps of dB(A) and dB(C) noise levels at 1.5 m above ground level for
Scenarios A, B and C.

These are shown on Figure 4-1 to Figure 4-6 along with the location of all the venues.

B. Noise contour maps of the linear 63 Hz octave band Le, (dB Lege3 ;) at various heights above
ground to capture all residential houses within the proposed Core and Frame areas, as well
as extending into the adjacent areas for Scenarios A, B and C.

These are shown on Figure 4-7 to Figure 4-18.

C. Produce tables and charts of one-third octave and one octave spectra of the linear L4 levels
received at 1.5 m above ground height for representative noise-sensitive houses or
apartment buildings within the proposed Core and Frame areas for Scenarios A, B and C.

The tabulated data is presented in Appendix B and the receiver locations shown on
Figure 4-19 along with charts of the 1/3 band data at key locations.

D. Generate histograms and tables for number of households receiving Lieqe3 1, levels at the
facade of their building for scenarios A, B and C. Within practical limitations, the data is to
be presented separately and combined for households -

o Within the Core of the SEP
o Within the Frame of the SEP; and

o Outside the SEP but within the 67 dB Legs3n, contour. The 67 dB Leges 1, contour limit was
chosen by DWER since at this level outside, previous modelling, undertaken by others,
has shown that the preferred internal criteria of 47 dB Leqe3n, can be achieved with typical
apartment construction using 10.38 mm laminated windows. However, it should be
noted that existing noise sensitive premises, especially outside the Northbridge area,
would consist of a wide range of window frame and glazing possibilities with large
variations in transmission loss.

Reference: 20025408-01b.docx Page 17
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The distribution of households exposed to low frequency noise are presented in Figure 4-20
to Figure 4-22 in 5 dB intervals. This interval was considered adequate given the accuracy of
the prediction algorithm, topographical data and building shape and elevation data.

It is noted that those residences outside of the SEP exposed to levels of 67-70 dB Legs3 1, are
included in the 65-70 dB range. However, those households exposed to levels below
67 dB Leqe3n, have not been presented as the range for consideration was limited by DWER
to households within the 67 dB Leq 63 1, COntour.

Furthermore with regards to scenario C (Figure 4-22), it is noted the increase in number of
affected households outside the Frame Area compared to scenarios A (Figure 4-20) and B
(Figure 4-21) is mostly due to the fact that a large number of households previously within
Map 1 Frame area are now counted as being outside of the proposed Map 2 Frame area i.e.
households west of Shenton Street and Palmerston Street.

Reference: 20025408-01b.docx Page 18
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-
Scenario A (Core Venues with 95 dB Leq 63 1, and Frame Venues with 90 dB Leq 63 Hz) F’gure 4- 1
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction

-
Scenario A (Core Venues with 95 dB Leq 63 1, and Frame Venues with 90 dB Leq 63 Hz) F’gure 4-2
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction

-
Scenario B (Core Venues with 95 dB Leq 3 1, and Frame Venues with 79 dB Leq 63 Hz) Flgure 4-3
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction

-
Scenario B (Core Venues with 95 dB Leq 3 1, and Frame Venues with 79 dB Leq 63 Hz) Flgure 4-4
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario C (Core and Frame Venues with 95 dB Leq 63 Hz)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction

-
Scenario C (Core and Frame Venues with 95 dB Leq 63 Hz) F’gure 4-6
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction "
Scenario A (Core Venues with 95 dB Leq 3 1, and Frame Venues with 90 dB Leq 63 1) at 1.5 m AGL (GF) F’gure 4- 7
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Scenario A (Core Venues with 95 dB Leq 63 1, and Frame Venues with 90 dB Leq 63 1) at 10.5 m AGL (FL3)
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Scenario A (Core Venues with 95 dB Leq 63 1, and Frame Venues with 90 dB Leq 63 1) at 19.5 m AGL (FL6) F’gure 4-9
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario A (Core Venues with 95 dB Leq 63 1, and Frame Venues with 90 dB Leq 63 1) at 28.5 m AGL (FL9)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario B (Core Venues with 95 dB Leq 3 1, and Frame Venues with 79 dB Leq 63 1) at 1.5 m AGL (GF)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario B (Core Venues with 95 dB Leq 63 H, and Frame Venues with 79 dB Leq 63 1) at 10.5 m AGL (FL3)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario B (Core Venues with 95 dB Leq 63 1, and Frame Venues with 79 dB Leq 63 1) at 19.5 m AGL (FL6)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario B (Core Venues with 95 dB Leq 63 1, and Frame Venues with 79 dB Legq 63 1) at 28.5 m AGL (FL9)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario C (Core and Frame Venues with 95 dB Leq 63 1) Noise Levels at 1.5 m AGL (GF)
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Scenario C (Core and Frame Venues with 95 dB Leq 63 1) Noise Levels at 10.5 m AGL (FL 3)

gure 4-16
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario C (Core and Frame Venues with 95 dB Leq 63 1) Noise Levels at 19.5 m AGL (FL 6)

=L

Noise Level

dB Leq 63 Hz

= 67

= 70

Signs and symbols

|:| Cadastre

I Venue With Roof Source
Venue Without Roof Source
[ Building

1) IR~ e~

Lloyd George Acoustics
by Olivier Mallié
Length Scale 1:15000

0 50100 200 300 439 987 455
[ —)

18-June-2020




Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario C (Core and Frame Venues with 95 dB Leq 63 1) Noise Levels at 28.5 m AGL (FL 9)

Noise Level
dB Leq 63 Hz

- 67

= 70
75
= 80
= 85
90
95

li '

v )

\

|IIIIIIIIIIIIIIIIIIIIIIVII[
= & 77
S8

Signs and symbols

|:| Cadastre

I Venue With Roof Source
Venue Without Roof Source
[ Building

{J
sl
NS

loyd George Acoustics
y Olivier Mallié
Length Scale 1:15000

0 50100 200 300 0439 987 455
[ —)

18-June-2020




Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction

-
Ground Level Receiver Locations for Deliverable C F’gure 4- 1 9

—_—

=-------'

.
L]
-

/

Signs and symbols

|:| Cadastre

O Receiver
LY
» m wn Proposed Core Boundary
LY
2 = w3 Proposed Frame Boundary
Lloyd George Acoustics
I venue With Roof Source by Olivier Mallié
Length Scale 1:5000 ier@Igacoustics.com.au
L Venue Without Roof Source & 0 25 50 100 150 0439 987 455
— im
[ Building

18-June-2020




Lloyd George Acoustics

1800
1600
1400
“» 1200
-
o
£
a
2 1000
)
T
-—
o
5 800
a
E
3
z 600
Households Outside Frame Below
67dB L, 43 4, Not Presented
400
200
. ] H _
50-55 55-60 60-65 65-70 70-75 75-80 80-85 85-90 90-95
dB63Hz | dB63Hz | dB63Hz @ dB63Hz | dB63Hz | dB63Hz | dB63Hz | dB63Hz | dBG3Hz
W Households Outside Frame 0 0 0 716 702 515 36 30 0
M Households in Frame 2 123 242 341 318 133 49 0 0
W Households in Core 0 0] 0 0 0 19 98 20 21
Figure 4-20 Estimated Number of Households Exposed to 63 Hz, Scenario A
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Figure 4-21 Estimated Number of Households Exposed to 63 Hz, Scenario B
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Figure 4-22 Estimated Number of Households Exposed to 63 Hz, Scenario C
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5 ADDITIONAL SCENARIOS

Following DWER'’s requests in July and August 2020, an additional 7 scenarios were modelled. All
scenarios were based on the previously developed noise model, with the exception of scenario 7,
where two additional venues were included: The Art Gallery (roof noise emissions only) and the new
WA Museum (roof and facades of all buildings).

Table 5-1 presents the list of the venues included and the modelling inputs for each scenario that is,
the permitted noise levels in the 63 Hz octave band (1m from fagade / roof).

Figure 5-1 to Figure 5-14 present the results of the modelling in the form of noise contours at 10.5
(FL 3) and 28.5 (FL 9) metres above ground. It should be noted that Figure 5-2a represents scenario
1, Figure 5-6a and Figure 5-6b scenario 3 and Figure 5-12a scenario 6, all modelled at 28.5 (FL9)
metres above ground but with the Perth Arena excluded from the modelling.

Table 5-1 Summary of Modelling Assumptions for each Scenario

Scenario 1 la 2 3 3a 3b 4 5 6 6a 7

Venue Permissible Noise Level, dB 63 Hz @ 1m
AIR NIGHT CLUB 85 85 85 90 90 90 90 90 95 95 95
AN SIBIN PUB 85 85 85 90 90 90 90 90 95 95 95
BAR SHANGHAI 85 85 85 90 90 90 90 90 95 95 95
BRASS MONKEY 85 85 85 90 90 90 90 90 95 95 95
BUTTERFLY 73 85 85 85 90 90 90 90 90 95 95 95
COCONUT GROVE 85 85 85 90 90 90 90 90 95 95 95

TAVERN

CONNECTIONS NIGHT 85 85 85 90 90 90 90 90 95 95 95

CLuB
CROWN KARAOKE 85 85 85 90 90 90 90 90 95 95 95
DRAGON PALACE 85 85 85 90 90 90 90 90 95 95 95
CHINESE RESTAURANT
& KTV

EMPYREAN THEATRE 85 85 85 90 90 90 90 90 95 95 95

EZRA POUND 85 85 85 90 90 90 90 90 95 95 95
FRISK ESPRESSO 85 85 85 90 90 90 90 90 95 95 95
GALAXY LOUNGE 85 85 85 90 90 90 90 90 95 95 95
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Scenario 1 la 2 3 3a 3b 4 5 6 6a 7

Venue Permissible Noise Level, dB 63 Hz @ 1m
GEISHA BAR 85 85 85 90 90 90 90 90 95 95 95
HENRY SUMMER 85 85 85 90 90 90 90 90 95 95 95

HIT STUDIO KARAOKE 85 85 85 90 90 90 90 90 95 95 95
BAR

HOLEY MOLEY GOLF 85 85 85 90 90 90 90 90 95 95 95
CLUB

ICE CREAM FACTORY 85 85 85 90 90 90 90 90 95 95 95

IDARTS NIX 85 85 85 90 90 90 90 90 95 95 95

JACK RABBIT SLIM'S 85 85 85 90 90 90 90 90 95 95 95

KARA KARAOKE 85 85 85 90 90 90 90 90 95 95 95

LIBRARY NIGHTCLUB 85 85 85 90 90 90 90 90 95 95 95

MINT NIGHT CLUB 85 85 85 90 90 90 90 90 95 95 95
MIRAGE PALACE 85 85 85 90 90 90 90 90 95 95 95
KARAOKE
MUSTANG BAR 85 85 85 90 90 90 90 90 95 95 95
NORTHBRIDGE 85 85 85 90 90 90 90 90 95 95 95

BREWING COMPANY

PARADISE KARAOKE 85 85 85 90 90 90 90 90 95 95 95
BAR

PARAMOUNT 85 85 85 90 90 90 90 90 95 95 95
NIGHTCLUB

PATRIOT'S SPORTS BAR 85 85 85 90 90 90 90 90 95 95 95

RAPTURE NIGHTCLUB 85 85 85 90 90 90 90 90 95 95 95

ROSIE O'GRADY'S PUB 85 85 85 90 90 90 90 90 95 95 95

SNEAKY TONY'S 85 85 85 90 90 90 90 90 95 95 95

SUBARU KARAOKE 85 85 85 90 90 90 90 90 95 95 95
RESTAURANT

THE REPUBLIC 85 85 85 90 90 90 90 90 95 95 95
NIGHTCLUB
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Scenario 1 1a 2 3 3a 3b 4 5 6 6a 7

Venue Permissible Noise Level, dB 63 Hz @ 1m

THE STANDARD - PERTH | 85 85 85 90 90 90 90 90 95 95 95

THE WILLIAM STREET 85 85 85 90 90 90 90 90 95 95 95

BIRD
TIKI'AS FK 85 85 85 90 90 90 90 90 95 95 95
UNIVERSAL BAR 85 85 85 90 90 90 90 90 95 95 95
UTOPIA KARAOKE 85 85 85 90 90 90 90 90 95 95 95

VOODOO LOUNGE & 85 85 85 90 90 90 90 90 95 95 95

ROCKET ROOM
YOUNG LOVE MESS 85 85 85 90 90 90 90 90 95 95 95
HALL
ABERDEEN HOTEL 85 85 85 90 90 90 90 90 95 95 95
COURT HOTEL 80 80 80 90 90 90 90 80 95 95 95

MARKET GROUNDS 80 80 80 80 80 79 80 80 80 80 95

MECHANICS INSTITUTE 85 85 85 90 90 90 90 90 95 95 95

BAR
METRO CITY 80 80 80 90 90 90 90 80 95 95 95
NEVERMIND 85 85 85 90 90 90 90 90 95 95 95
SMALLCLUB

NORTHBRIDGE SOCIAL 85 85 85 90 90 90 90 90 95 95 95

PALACE ARCADE 80 80 80 80 80 79 80 80 80 80 95
PERTH ARENA 80 N/A 80 80 N/A | N/A 80 80 80 N/A 95
PICA 85 85 80 90 90 90 80 80 95 95 95

SHY JOHN YUM CHA & 80 80 80 80 80 79 80 80 80 80 95
BREWERY

STATE THEATRE CENTRE | 85 85 80 90 90 90 80 80 95 95 95

THE BLUE ROOM 85 85 80 90 90 90 80 80 95 95 95

THE PENTHOUSE CLUB 85 85 85 90 90 90 90 90 95 95 95
PERTH
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Scenario 1 1a 2 3 3a 3b 4 5 6 6a 7
Venue Permissible Noise Level, dB 63 Hz @ 1m
THE RECHABITE 85 85 85 90 90 90 90 90 95 95 95

THE SHOE BAR & CAFE 80 80 80 80 80 79 80 80 80 80 95

VARSITY NORTHBRIDGE 85 85 85 90 90 90 90 90 95 95 95

LOT TWENTY 85 85 85 90 90 90 90 90 95 95 95

ART GALLERY ROOF N/A | N/A | N/JA | N/A | N/A | N/JA | NJA | N/A | N/A | N/A 95
SPACE

MUSEUM N/A | N/A | N/A | N/A | N/A | N/JA | NJA | N/A | N/A | N/A 95
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Scenario 1 (Core Venues with 85 dB Lgq g3 1, and Frame Venues with 80 dB Lgq 63 1) at 10.5 m AGL (FL3)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario 1 (Core Venues with 85 dB Lgq g3 1, and Frame Venues with 80 dB Lgq 63 1) at 28.5 m AGL (FL9)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario 1a (Core Venues with 85 dB Lq 3 H, and Frame Venues with 80 dB Leq 63 H2) at 28.5 m AGL (FL9)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario 2 (Core Venues with 85 dB Lgq g3 1, and Frame Venues with 80 dB Lgq 63 1) at 28.5 m AGL (FL9)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario 3 (Core Venues with 90 dB Lgq g3 1, and Frame Venues with 80 dB Lgq 63 1) at 10.5 m AGL (FL3)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario 3 (Core Venues with 90 dB Lgq g3 1, and Frame Venues with 80 dB Lgq 63 1) at 28.5 m AGL (FL9)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario 3a (Core Venues with 90 dB Lgq 63 1, and Frame Venues with 80 dB Lgq 63 1) at 28.5 m AGL (FL9)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario 3b (Core Venues with 90 dB Lgq 63 1, and Frame Venues with 79 dB Lgq 63 1) at 28.5 m AGL (FL9)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario 4 (Core Venues with 90 dB Lgq g3 1, and Frame Venues with 80 dB Lgq 63 1) at 10.5 m AGL (FL3)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario 4 (Core Venues with 90 dB Lgq g3 1, and Frame Venues with 80 dB Lgq 63 1) at 28.5 m AGL (FL9)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario 5 (Core Venues with 90 dB Lgq g3 1, and Frame Venues with 80 dB Lgq 63 1) at 10.5 m AGL (FL3)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario 5 (Core Venues with 90 dB Lgq g3 1, and Frame Venues with 80 dB Lgq 63 1) at 28.5 m AGL (FL9)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario 6 (Core Venues with 95 dB Lgq g3 1, and Frame Venues with 80 dB Lgq 63 1) at 10.5 m AGL (FL3)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario 6 (Core Venues with 95 dB Lgq g3 1, and Frame Venues with 80 dB Lgq 63 1) at 28.5 m AGL (FL9)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction
Scenario 6a (Core Venues with 95 dB Lgq 63 1, and Frame Venues with 80 dB Lgq 63 1) at 28.5 m AGL (FL9)
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction =
Scenario 7 (Core and Frame Venues with 95 dB Lgq 63 1) at 10.5 m AGL (FL3) F’gure 5- 1 3
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Northbridge Entertainment Precinct - Low Frequency Music Noise Prediction =
Scenario 7 (Core and Frame Venues with 95 dB Lgq g3 1) at 28.5 m AGL (FL9) F’gure 5- 14
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Lloyd George Acoustics

Finally, a histogram and table for number of households receiving Liq 63 Hz levels at the facade of
their building were created for scenario 3b, and is presented in Figure 5-15. Similar to the data
presented in Section 4.1, the distribution of households exposed to low frequency noise is presented
in 5 dB intervals.

It is noted that those residences outside of the SEP exposed to levels of 67-70 dB L, 63 Hz are
included in the 65-70 dB range. However, those households exposed to levels below 67 dB L.y 63 Hz
have not been presented as the range for consideration was limited by DWER to households within
the 67 dB Leq 63 Hz contour.
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Figure 5-15 Estimated Number of Households Exposed to 63 Hz, Scenario 3b
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Appendix A

Venues Sound Power Levels (Scenarios A to C)
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Venue-Source Octave Band Centre Frequency (Hz) Overall
Group dB(A)
16 31 63 125 250 500 1k 2k 4k 8k 16k
Venues in Core (All Scenarios)
V1-Roof 92.0 108.4 118.6 109.0 103.1 101.9 99.2 94.9 88.2 78.9 67.3 119.7
V1-Walls 83.2 99.5 109.8 100.2 94.3 93.0 90.4 86.0 79.4 70.1 58.5 110.8
V2-Walls 84.4 100.7 111.0 101.4 95.5 94.2 91.6 87.3 80.6 71.3 59.7 112.1
V3-North 81.6 97.9 108.2 98.6 92.7 91.5 88.8 84.5 77.8 68.5 56.9 109.3
V3-Roof 93.8 110.1 | 1204 | 110.8 | 104.9 | 103.7 | 101.0 | 96.7 | 90.0 | 80.7 | 69.1 121.5
V4-Roof (and 93.7 110.0 | 120.3 110.7 | 104.8 | 103.5 100.9 | 96.5 | 89.9 | 80.6 | 69.0 121.3
Outdoor Area)
V4-Walls 91.5 107.8 118.1 108.4 102.5 101.3 98.7 94.3 87.6 78.4 66.7 119.1
V5-Roof 92.0 108.3 118.6 109.0 103.1 101.9 99.2 94.9 88.2 78.9 67.3 119.7
V5-Walls 88.2 104.6 114.9 105.2 99.3 98.1 95.5 91.1 84.4 75.2 63.5 115.9
V6-Roof 95.5 111.8 122.1 112.5 106.6 105.3 102.7 98.3 91.6 82.4 70.8 123.1
V6-Walls 88.9 105.3 | 115.5 105.9 | 100.0 98.8 96.1 91.8 | 851 | 75.8 | 64.2 116.6
V7-Roof 90.3 106.6 | 1169 | 107.3 | 101.4 | 100.2 97.5 93.2 | 865 | 77.2 | 65.6 118.0
V7-Walls 83.9 100.2 110.5 100.9 95.0 93.8 91.1 86.8 80.1 70.8 59.2 111.6
V8-Walls 84.8 101.1 111.4 101.7 95.8 94.6 92.0 87.6 80.9 71.7 60.0 112.4
V9-Roof 95.7 112.0 122.3 112.7 106.8 105.5 102.9 98.6 91.9 82.6 71.0 123.4
V9-Walls 90.7 107.0 117.3 107.7 101.8 100.5 97.9 93.5 86.8 77.6 66.0 118.3
V10-Roof 94.9 111.2 121.5 111.8 105.9 104.7 102.1 97.7 91.0 81.8 70.2 122.5
V11-Roof 86.1 102.4 | 112.7 | 103.0 97.1 95.9 93.3 88.9 | 822 | 73.0 | 614 113.7
V11-Walls 78.5 94.8 105.1 95.5 89.6 88.4 85.7 81.4 74.7 65.4 53.8 106.2
V12-Walls 81.7 98.0 108.3 98.7 92.8 91.6 88.9 84.6 77.9 68.6 57.0 109.4
V13-Roof 91.0 107.4 117.6 108.0 102.1 100.9 98.2 93.9 87.2 78.0 66.3 118.7
V13-Walls 94.5 110.8 121.1 111.4 105.5 104.3 101.7 97.3 90.6 81.4 69.8 122.1
V14-Roof 89.2 105.6 115.9 106.2 100.3 99.1 96.4 92.1 85.4 76.2 64.5 116.9
V14-Walls 81.0 97.3 107.6 97.9 92.0 90.8 88.2 83.8 77.1 67.9 56.3 108.6
V15-Walls 88.7 105.1 115.4 105.7 99.8 98.6 95.9 91.6 84.9 75.7 64.0 116.4
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Venue-Source Octave Band Centre Frequency (Hz) Overall
Group dB(A)
16 31 63 125 250 500 1k 2k 4k 8k 16k
V16-Roof 93.3 109.6 119.9 110.2 104.3 103.1 100.5 96.1 89.4 80.2 68.5 120.9
V16-Walls 85.2 101.5 111.8 102.1 96.2 95.0 92.4 88.0 81.3 72.1 60.5 112.8
V17-Roof 94.8 1111 121.4 111.8 105.9 104.6 102.0 97.7 91.0 81.7 70.1 122.5
V17-Walls 89.9 106.3 116.5 106.9 101.0 99.8 97.1 92.8 86.1 76.8 65.2 117.6
V18-Walls 92.0 108.3 118.6 109.0 103.1 101.9 99.2 94.9 88.2 78.9 67.3 119.7
V19-Roof 87.9 104.2 | 1145 104.8 98.9 97.7 95.1 90.7 | 84.0 | 748 | 63.2 115.5
V19-Walls 84.7 101.0 | 1113 101.6 95.8 94.5 91.9 87.5 | 80.8 | 71.6 | 60.0 112.3
V20-Roof 94.0 110.3 120.6 110.9 105.1 103.8 101.2 96.8 90.1 80.9 69.3 121.6
V20-Walls 89.6 105.9 116.2 106.6 100.7 99.4 96.8 92.4 85.7 76.5 64.9 117.2
V21-Roof 88.8 105.2 115.4 105.8 99.9 98.7 96.0 91.7 85.0 75.7 64.1 116.5
V21-SE wall 78.8 95.1 105.4 95.7 89.8 88.6 86.0 81.6 74.9 65.7 54.1 106.4
V22-Roof 92.7 109.0 119.3 109.6 103.7 102.5 99.9 95.5 88.8 79.6 68.0 120.3
V22-Walls 85.9 102.2 | 1125 102.9 97.0 95.8 93.1 88.8 | 82.1 | 72.8 | 61.2 113.6
V23-Entry 76.4 92.7 103.0 93.3 87.4 86.2 83.6 79.2 | 725 | 63.3 | 51.7 104.0
V24-Roof 92.0 108.3 118.6 109.0 103.1 101.8 99.2 94.9 88.2 78.9 67.3 119.7
V24-South wall 81.3 97.6 107.9 98.2 92.3 91.1 88.5 84.1 77.4 68.2 56.5 108.9
V25-Roof 93.1 109.5 119.8 110.1 104.2 103.0 100.3 96.0 89.3 80.1 68.4 120.8
V25-Walls 84.8 101.1 111.4 101.7 95.9 94.6 92.0 87.6 80.9 71.7 60.1 112.4
V26-Walls 89.7 106.0 116.3 106.6 100.7 99.5 96.9 92.5 85.8 76.6 64.9 117.3
V27-Roof 94.1 110.4 120.7 1111 105.2 103.9 101.3 97.0 90.3 81.0 69.4 121.8
V27-Walls 91.5 107.8 118.1 108.4 102.5 101.3 98.7 94.3 87.6 78.4 66.8 119.1
V28-Roof 93.5 109.9 120.2 110.5 104.6 103.4 100.7 96.4 89.7 80.5 68.8 121.2
V28-Walls 90.4 106.7 117.0 107.3 101.5 100.2 97.6 93.2 86.5 77.3 65.7 118.0
V29-Roof 90.6 106.9 117.2 107.6 101.7 100.4 97.8 93.5 86.8 77.5 65.9 118.3
V29-Walls 83.0 99.3 109.6 100.0 94.1 92.8 90.2 85.9 79.2 69.9 58.3 110.7
V30-Roof 93.7 110.0 120.3 110.6 104.7 103.5 100.9 96.5 89.8 80.6 69.0 121.3
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Venue-Source Octave Band Centre Frequency (Hz) Overall
Group dB(A)
16 31 63 125 250 500 1k 2k 4k 8k 16k
V30-Walls 92.0 108.3 118.6 108.9 103.0 101.8 99.2 94.8 88.1 78.9 67.3 119.6
V31-Roof 92.9 109.3 119.5 109.9 104.0 102.8 100.1 95.8 89.1 79.8 68.2 120.6
V31-Walls 90.0 106.3 116.6 106.9 101.0 99.8 97.1 92.8 86.1 76.9 65.2 117.6
V32-Walls 85.9 102.2 112.5 102.9 97.0 95.7 93.1 88.7 82.1 72.8 61.2 113.5
V33-Roof 91.2 107.5 117.8 108.2 102.3 101.1 98.4 94.1 87.4 78.1 66.5 118.9
V33-Walls 87.1 103.4 | 113.7 | 104.1 98.2 97.0 94.3 90.0 | 833 | 740 | 624 114.8
V34-Roof 92.8 109.1 | 119.4 | 109.8 | 103.9 | 102.7 | 100.0 | 95.7 | 89.0 | 79.7 | 68.1 120.5
V34-Walls 86.9 103.3 113.5 103.9 98.0 96.8 94.1 89.8 83.1 73.8 62.2 114.6
V35-Roof 91.7 108.0 118.3 108.7 102.8 101.5 98.9 94.6 87.9 78.6 67.0 119.4
V35-Walls 83.7 100.1 110.3 100.7 94.8 93.6 90.9 86.6 79.9 70.6 59.0 111.4
V36-East wall 78.1 94.5 104.7 95.1 89.2 88.0 85.3 81.0 74.3 65.1 53.4 105.8
V36-Roof 86.1 102.5 112.7 103.1 97.2 96.0 93.3 89.0 82.3 73.0 61.4 113.8
V37-Roof 90.0 106.3 | 116.6 | 107.0 | 101.1 99.9 97.2 929 | 862 | 769 | 65.3 117.7
V38-Roof 90.6 106.9 | 117.2 107.6 | 101.7 | 100.4 97.8 935 | 868 | 775 | 659 118.3
V38-Walls 83.0 99.3 109.6 | 100.0 94.1 92.8 90.2 859 | 79.2 | 69.9 | 583 110.7
V39-Roof 89.9 106.3 | 116.5 106.9 101.0 99.8 97.1 92.8 | 86.1 | 76.8 | 65.2 117.6
V40-Roof 90.4 106.7 117.0 107.3 101.4 100.2 97.5 93.2 86.5 77.3 65.6 118.0
V40-Walls 88.9 105.2 115.5 105.9 100.0 98.8 96.1 91.8 85.1 75.8 64.2 116.6
V41-Walls 83.7 100.0 110.3 100.7 94.8 93.6 90.9 86.6 79.9 70.6 59.0 111.4
V42-Roof 90.8 107.1 117.4 107.7 101.8 100.6 98.0 93.6 86.9 77.7 66.0 118.4
Venues in Frame — Scenario C (Apply -5 dB for Scenario A and -16 dB for Scenario B)

VF1-Roof 97.0 113.3 123.6 113.9 108.0 106.8 104.2 99.8 93.1 83.9 72.2 124.6
VF1-Walls 94.8 1111 121.4 111.8 105.9 104.7 102.0 97.7 91.0 81.7 70.1 122.5
VF2-Roof 94.2 110.6 120.9 111.2 105.3 104.1 101.4 97.1 90.4 81.2 69.5 121.9
VF2-Walls 92.4 108.8 119.1 109.4 103.5 102.3 99.6 95.3 88.6 79.4 67.7 120.1
VF3-Walls 90.4 106.8 117.1 107.4 101.5 100.3 97.7 93.3 86.6 77.4 65.7 118.1
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Venue-Source Octave Band Centre Frequency (Hz) Overall
Group dB(A)
16 31 63 125 250 500 1k 2k 4k 8k 16k
VF4-Roof 91.3 107.6 117.9 108.3 102.4 101.2 98.5 94.2 87.5 78.2 66.6 119.0
VF4-Walls 86.5 102.8 1131 103.5 97.6 96.3 93.7 89.4 82.7 73.4 61.8 114.1
VF5-Open Yard 89.3 105.6 115.9 106.2 100.4 99.1 96.5 92.1 85.4 76.2 64.6 116.9
VF5-Roof 96.0 112.4 122.7 113.0 107.1 105.9 103.2 98.9 92.2 83.0 71.3 123.7
VF5-Walls 97.2 113.5 123.8 114.1 108.2 107.0 104.4 | 100.0 | 93.3 84.1 72.4 124.8
VF6-Roof 82.3 98.7 109.0 99.3 93.4 92.2 89.5 85.2 | 785 | 69.3 | 57.6 | 110.0
VF6-Walls 85.1 101.4 | 111.7 | 102.0 96.1 94.9 92.3 87.9 | 812 | 72.0 | 60.4 | 112.7
VF7-Roof 88.9 105.2 115.5 105.9 100.0 98.7 96.1 91.8 85.1 75.8 64.2 116.6
VF7-Walls 85.5 101.8 112.1 102.4 96.5 95.3 92.6 88.3 81.6 72.4 60.7 113.1
VF8-Palace 79.9 96.3 106.5 96.9 91.0 89.8 87.1 82.8 76.1 66.8 55.2 107.6
Arcade
VF9-Roof 108.1 124.4 134.7 125.0 119.1 117.9 115.3 | 110.9 | 104.2 | 95.0 83.3 135.7
VF9-Walls 109.8 | 126.2 | 136.4 | 126.8 | 120.9 | 119.7 | 117.0 | 112.7 | 106.0 | 96.7 | 85.1 137.5
VF10-Roof 97.8 1141 124.4 114.7 108.8 107.6 104.9 | 100.6 | 93.9 84.7 73.0 1254
VF10-Walls 96.9 113.3 123.6 113.9 108.0 106.8 104.1 99.8 93.1 83.9 72.2 124.6
VF11-Roof 91.1 107.4 117.7 108.1 102.2 101.0 98.3 94.0 87.3 78.0 66.4 118.8
VF12-Roof 94.3 110.6 120.9 111.2 105.3 104.1 101.5 97.1 90.4 81.2 69.5 121.9
VF12-Roof 86.6 102.9 113.2 103.5 97.6 96.4 93.8 89.4 82.7 73.5 61.8 114.2
(Rehearsal)
VF12-Walls 93.5 109.8 | 120.1 | 110.5 104.6 | 103.4 | 100.7 | 96.4 | 89.7 | 80.4 | 68.8 | 121.2
VF13-Roof 92.4 108.8 119.0 109.4 103.5 102.3 99.6 95.3 88.6 79.3 67.7 120.1
VF13-Walls 93.8 110.1 120.4 110.8 104.9 103.7 101.0 96.7 90.0 80.7 69.1 121.5
VF14-Roof 88.9 105.2 115.5 105.9 100.0 98.7 96.1 91.8 85.1 75.8 64.2 116.6
VF15- Roof 92.3 108.6 118.9 109.3 103.4 102.1 99.5 95.1 88.5 79.2 67.6 119.9
VF15-Walls 88.8 105.1 115.4 105.8 99.9 98.7 96.0 91.7 85.0 75.7 64.1 116.5
VF16-Walls 90.8 107.2 117.5 107.8 101.9 100.7 98.0 93.7 87.0 77.8 66.1 118.5
VF17-Roof 92.7 109.0 | 119.3 109.7 103.8 | 102.6 99.9 95.6 | 8389 | 79.6 | 68.0 | 120.4
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Venue-Source

Octave Band Centre Frequency (Hz) Overall
Group dB(A)
16 31 63 125 250 500 1k 2k ak 8k 16k
VF18- 83.1 99.4 109.7 100.0 94.1 92.9 90.3 85.9 79.2 70.0 58.4 110.7
Courtyard
VF18-Roof 85.5 101.9 112.2 102.5 96.6 95.4 92.7 88.4 81.7 72.5 60.8 113.2
VF-18 Walls 86.1 102.4 112.7 103.0 97.1 95.9 93.3 88.9 82.2 73.0 61.3 113.7
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Appendix B

Tabulated Noise Levels (Deliverable C)



Scenario A

Receiver dB(L) 125 16 20 25 315 40 50 63 80 100 125 160 200 250 315 400 500 630 800 1k 1.25k 1.6k 2k 25k 315k ak 5k 63k 8k 10k 125k 16k 20k
3-5 Shenton Street 79.2 464 465 495 525 574 681 749 743 706 646 618 583 560 544 527 524 539 540 535 512 498 487 461 439 403 357 292 231 160 57 85 265 459
5-9 Davies Street 705 413 419 431 458 502 602 666 654  6L1 554 521 486 474 451 433 421 433 437 416 389 369 350 317 283 233 167 76 16 -119 258  -442  -674 50
6-8 Kakulas Crescent 78.4 478 481 496 523 574 679 744 734 690 636 603 566 556 535 515 503  5L1 506 485 457 438 422 395 377 344 303 256 215 165 92 09 135 262
6-10 Davies Street 727 424 426 440 468 515 619 686 677 635 581 548 510 496 474 453 441 449 444 423 395 376 357 320 281 222 145 40 65 -187 348 564 50 50
6-12 Serich Lane 712 419 423 437 464 509 610 673 661 617 558 524 482 464 439 414 399 418 409 391 366 341 317 277 235 175 96 14 132 275 472 736 50 12
7-11 Shenton Street 789 477 480 495 525 574 679 747 740 702 639 6.0 577 553 536 520 518 532 533 528 505 490 480 455 432 394 348 281 218 144 36 -112  -300 504
7 Errichetti Place 848 517 524 542 574 625 731 802 797 760 714 687 655 646 629 614 608 623 624 609 587 574 564 543 526 499 468 422 387 355 307 242 163 95
10 Kakulas Crescent 76.3 469 468 486 513 558 660 723 7.0 667 614 583 547 535 534 521 514 524 520 501 474 456 443 417 395 362 322 266 218 167 92 11 -39 270
12 Kakulas Crescent 75.0 476 474 482 504 549 648 709 696 661 609 5.5 536 520 499 477 464 470 463 441 414 395 379 350 326 289 241 176 118 55 31  -144 284 -425
13-15 Shenton Street 779 451 453 480 514 565 670 737 730 691 624 595 560 540 522 505 501 514 513 504 480 463 451 424 399 360 310 237 164 77 49 21 440  -683
14 Kakulas Crescent 771 485 485 496 520 566 667 731 720 677 625 594 556 544 522 503 492 501 497 477 454 442 430 403 379 342 297 233 172 102 03 127 281 431
15 Palamerston Street 722 440 441 452 478 522 622 684 671 626  S64 530 492 475 454 431 419 427 422 401 374 354 337 305 282 234 171 88 08 77 194 350 547 50
16-18 Kakulas Crescent 76.6 482 482 494 516 561 662 725 7.5 675 621 586 546 529 508 493 484 491 484 463 442 426 412 383 358 319 273 208 147 79 16 139 279 -407
17 Palamerston Street 718 435 436 448 474 518 618 680 666 624  S61 526 486 472 453 432 422 432 426 407 380 360 343 314 288 238 174 86 01 89 209 372 576 50
17 Shenton Street 774 451 460 477 509 558 662 731 726 688 619 591 555 535 516 499 496 508 507  50.0 474 458 445 421 396 357 306 232 157 68 61 -241 470 723
17A-B John Street 718 419 420 433 461 507 610 676 666 626 567 547 534 522 501 482 473 484 481 464 438 416 397 363 328 274 204 100  -15 -156 -340 573 855 00
19 Palamerston Street 75 432 433 445 470 514 614 677 664 620 559 523 483 472 453 434 423 433 429 410 383 364 349 321 287 237 172 81 06  -99 224 391  -602  -50
21 Palmerston Street 704 412 411 423 452 502 602 664 651 614 557 523 482 466 448 425  4l4 424 419 399 371 352 333 302 268 218 153 63 24 -121 251  -430  -656  -50
22 Palmerston Street 69.8 406 405 416 443 488 590 656 647  60.8 551 524 490 486 473 458 451 464 464 445 418 403 383 346 307 249 173 76 14 -109 237  -407  -618  -84.8
23 John Street 74.0 444 448 461 488 534 636 700 689 646 591 558 520 509 491 474 463 478 475 455 427 407 389 356 325 277 213 123 28 81 224 411  -645  -903
43 Shenton Street 76.8 462 463 478 507 555 659 726 7.9 681 608  57.8 544 519 502 485 483 496 495 492 468 453 441 416 392 353 301 225 146 49 90 279 518 50
45 Shenton Street 76.4 458 459 474 503 551 655 722 715 678 606 577 544 521 504 486 485 498 496 492 468 452 440 412 387 348 297 220 142 46 90 276 512 50
48 Fitzegerald Street 727 429 429 440 467 513 617 685  67.6 635 584 552 517 505 485 466 457 468 466 450 426 408 391 361 331 284 222 132 33 90 252 445 675 00
84 Fitzgerald Street 706 400 402 416 443 490 599 665 655 614 559 534 496 482 461 440 434 443 439 417 387 365 341 304 261 195 103  -33  -192  -388 644  -98.0 12 12
87 Aberdeen Street 83.1 501 502 516 546 595 701 783 783 748 703  67.6 643 633  6L7 600 593  60.8 608 593 569 555 545 523 505 478 445 397 360 323 270 196 108 26
89 Aberdeen Street 83.4 503 507 524 555 606 715 787 783 748 701  67.6 644 636 620 605 598 613 614 599  57.6 563 553 531 513 486 454 405 367 331 276 202 111 28
89 Stirling Street 64.3 283 279 287 309 410 538 604 593 550 498 465 426 411 388 366 354 363 363 342 312 289 267 229 189 134 67 19 100 -192 320 00 00 00
98 Lake Street 79.4 484 484 498 526 573 677 744 742 710 666 642  6L1 603 588 573 566 581 581 564 541 526  5L5 492 473 445 410 360 322 284 231 159 73 05
101 Francis Street 778 505 505  5L5 535 578  67.6 737 726 688 633 600 560 544 522 500 487 496 491 471 445 427 413 388 365 331 288 227 172 112 29 82 217 50
102 Aberdeen Street 78.0 480 482 495 523 569  67.1 736 726 686 646 620 587 579 562 545 538 551 551 536 514 502 492 469 450 417 378 319 268 215 143 51 59  -162
103 Francis Street 95.1 618 624 642 674 726 8.3 904 900 8.4 8.7 791 759 750 734 719 713 728 729 714  69.1 678 669 649 634 609 581 539  5L1 488 453  40.4 346 302
105 Stirling Street 64.7 368 369 381 405 447 546 607 594 550 495 461 421 409 387 370 359 369 367 348 320 300 279 244 205 148 73 25 118 218 350 00 00 00
134 Aberdeen Street 725 42.5 42.5 43.8 46.4 511 61.5 68.2 67.5 63.8 57.3 54.6 51.2 49.5 47.9 46.3 46.0 47.3 47.2 46.4 43.7 41.9 40.2 36.8 333 27.9 211 127 5.7 -0.8 9.5 -20.9 -35.1 -49.6
136 Aberdeen Street 85.1 527 532 548 579 629 735 805 800 762 715 689 656 646 629 613 606 620 620 604 581 566 555 533 516 488 455 408 372 336 284 211 122 40
145 Newcastle Street 70.5 41.8 41.8 43.0 45.6 50.1 60.2 66.6 65.4 61.0 55.7 52.3 48.4 46.8 44.6 42.7 415 42.4 41.8 39.7 36.8 34.6 327 293 26.0 21.0 14.6 56 -4.1 -15.9 -323 -54.4 -82.5 -113.9
154 Aberdeen Street 78.3 46.1 46.7 48.4 515 56.4 66.9 738 73.4 69.6 64.4 61.6 58.3 57.2 55.4 53.9 53.2 54.7 54.8 533 50.8 49.3 48.0 455 43.4 39.9 35.7 29.5 237 17.1 75 -5.6 -22.1 -39.6
160 Aberdeen Street 75.9 44.7 44.8 46.2 49.1 53.9 64.6 71.6 71.0 67.1 61.6 58.6 55.1 53.7 51.9 50.1 49.4 51.0 50.8 49.2 46.7 44.9 43.4 40.7 38.1 34.0 28.7 21.2 13.7 4.8 -8.1 -25.6 -47.8 -5.0
164 Aberdeen Street 75.2 438 442 458 487 537 641 709 703 665 608 580 545 535  5L7 500 493 506 506 487 461 445 429 399 370 325 268 186 100  -07 -163 378 50 50
166 Aberdeen Street 735 433 432 445 473 521 625 691 685 646 592 565 530 517 498 484 475 487 484 467 442 424 409 380 353 309 253 172 82 32 197 423 50 50
170 Aberdeen Street 782 424 423 446 479 528 632 699 691 652 597 569 536 523 505 486 478 491 488 472 446 430 416 389 362 317 258 172 76 46 -224 470 50 50
172 Aberdeen Street 73.6 423 42.1 43.6 46.5 52.1 62.5 69.3 68.7 64.7 59.4 56.4 53.0 517 49.8 48.0 47.0 49.4 49.2 47.5 45.0 433 42.0 389 35.7 31.0 24.8 15.8 5.7 -7.1 -25.9 -51.7 -5.0 12
174 Aberdeen Street 721 417 415 42.9 45.7 50.4 61.3 67.9 67.1 63.3 57.7 54.6 51.0 49.8 47.8 45.8 44.9 46.0 45.7 43.9 415 39.9 38.5 35.6 325 27.8 21.6 123 1.9 -11.5 -31.0 -58.1 -5.0 12
178 Aberdeen Street 72.4 414 413 42.7 455 50.9 61.4 68.2 67.3 63.4 57.8 55.8 523 511 49.2 47.5 46.8 48.1 47.8 46.1 43.4 41.6 40.1 36.9 339 29.1 229 13.4 25 -11.8 -32.7 -61.7 -5.0 12
182 James Street 84.0 5.7 520 537 567  6L7 723 794 789 753 706 680 648 639 624 609 603  6L9 619  60.5 583 567 557 534 515 484 446 390 343 293 222 127 13 95
184 Aberdeen Street 70.5 40.2 40.4 417 44.4 49.0 59.2 66.5 65.5 61.3 55.7 52.5 48.7 47.1 45.0 42.8 415 421 414 39.2 38.8 36.7 348 31.4 28.0 22.8 15.8 5.4 -6.6 -225 -45.4 -77.1 -5.0 12
191 James Street 85.0 52.7 52.9 54.5 57.7 63.1 73.6 80.5 79.8 76.2 71.6 68.9 65.6 64.4 62.8 61.3 60.7 62.1 62.0 60.2 57.7 55.9 54.5 52.0 50.0 46.9 434 38.2 342 30.2 243 16.3 6.6 -2.5
218-220 James Street 81.0 48.1 48.4 50.0 535 58.8 69.5 76.5 75.9 72.2 67.3 64.7 61.6 60.7 59.2 57.7 57.1 58.6 58.7 57.1 54.7 53.1 51.9 49.4 47.2 43.8 39.5 333 276 213 119 -1.0 -17.2 -343
219-223 Newcastle Street 76.9 46.2 46.1 47.5 50.4 55.2 65.7 725 71.8 67.9 63.1 60.2 56.8 55.7 54.0 52.3 523 54.0 54.0 523 49.8 48.3 47.0 446 425 39.4 355 30.0 253 203 13.2 34 -8.6 -20.6
227 Newcastle Street 74.8 44.2 45.6 47.0 49.8 54.3 64.3 70.7 69.4 64.9 59.4 58.9 56.4 55.5 539 52.3 515 52.7 52.5 50.7 48.3 46.8 45.4 429 40.8 377 338 28.1 232 17.9 10.2 -0.3 -13.4 -26.8
241 Newcastle Street 73.1 44.1 44.2 455 47.8 52.3 624 68.7 67.6 64.4 59.9 57.0 53.7 526 50.8 49.2 48.3 49.4 49.2 47.5 45.0 434 421 39.7 375 34.2 30.1 243 19.3 139 6.1 -4.5 -17.8 -313
255 Newcastle Street 75.6 45.2 455 46.8 49.6 54.3 64.6 713 705 66.5 615 58.6 55.1 54.0 522 50.6 50.1 514 512 49.6 47.2 455 44.2 416 396 36.2 321 26.1 209 15.2 7.1 -3.8 -17.3 -31.1
269 Newcastle Street 74.8 445 44.8 46.2 489 53.6 63.8 705 69.6 65.8 60.8 57.7 54.2 53.0 514 50.1 49.3 50.5 50.3 48.4 45.7 439 423 39.8 371 331 276 19.7 117 24 -10.8 -28.4 -49.4 -69.5
279 Newcastle Street 74.6 45.8 45.9 47.1 49.7 54.2 64.3 706 69.4 65.0 59.5 56.2 524 512 49.3 47.2 46.3 476 47.5 45.8 436 418 403 375 349 31.0 26.0 18.5 11.0 19 -10.6 -25.6 -40.8 -54.8
283 Newcastle Street 74.8 46.6 46.6 476 50.1 54.6 64.7 709 69.6 65.1 59.6 56.6 52.7 515 49.6 47.4 46.2 46.8 46.0 43.7 40.7 384 36.5 334 305 26.3 212 139 7.1 -0.4 -10.8 -24.8 -42.2 -60.6
289 Newcastle Street 72.4 44.4 44.2 45.2 47.7 52.0 619 68.3 67.3 63.2 57.7 54.4 50.3 48.6 46.6 449 435 44.5 44.0 417 388 36.7 348 316 285 242 18.8 113 45 -3.0 -13.3 -27.0 -44.0 -61.9
305 William Street 70.3 428 426 435 45.8 50.0 59.8 65.9 65.3 60.8 56.5 54.6 50.9 49.4 47.0 44.7 433 44.0 434 413 384 36.4 34.7 317 289 24.7 19.5 123 5.6 -1.7 -11.9 -25.5 -42.1 -59.3
321 Newcastle Street 69.4 417 417 428 453 49.5 59.4 65.5 64.2 59.7 53.8 512 47.1 453 43.1 40.9 394 40.2 395 373 346 33.0 312 279 245 19.5 131 4.1 -5.0 -16.0 -31.3 -51.9 -78.0 -5.0
323-335 Newcastle Street 68.8 396 40.1 415 44.0 485 58.6 64.8 63.7 59.3 534 50.0 459 443 424 40.1 388 399 40.5 383 353 331 311 276 24.1 18.8 11.7 20 -8.2 -20.7 -37.9 -61.0 -5.0 12
136 Aberdeen Street 182 James Street 89 Aberdeen Street
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Scenario B

Receiver dB(L) 125 16 20 25 315 40 50 63 80 100 125 160 200 250 315 400 500 630 800 1k 1.25k 1.6k 2k 25k 315k ak 5k 63k 8k 10k 125k 16k 20k
3-5 Shenton Street 788 454 455 487 519 569 675 744 738 701 640 613 579 556 540 524 522 537 538 534  SL1 497 486 460 438 402 357 292 231 160 57 85 265 459
5-9 Davies Street 683 400 401 413 438 482 581 644 632 589 530 497 459 446 423 408 395 410 420 401 375 356 339 308 277 228 165 75 16 -119 258  -442  -674  -160
6-8 Kakulas Crescent 78.1 474 477 492 519 569 675 740 730 686 632 599 562 552 531 511 499 507 502 482 454 435 420 393 376 343 303 256 215 165 92 09 135 262
6-10 Davies Street 703 407 409 422 448 494 597 664 653 610 552  SL7 477 460 436 413 399 407 400 379 352 340 324 290 254 200 131 34 67 187 348 564  -160  -160
6-12 Serich Lane 69.7 405 408 423 449 495 596 659 647 603 542 507 466 447 422 397 383 390 381 369 349 325 302 263 223 165 89 19 134 276 -472 736  -160 01
7-11 Shenton Street 78.4 469 472 488 518 568 673 741 735 698 634  60.6 573 549 533 517 516 530 531 527 504 489 479 454 431 394 348 281 218 144 36 -112  -300 504
7 Errichetti Place 78.4 471 474 489 520 569 672 740 734 695 646 6.9 585 576 557 541 535 550 551 536 513 498 487 464 445 415 381 331 292 254 202 134 54 15
10 Kakulas Crescent 757 465 463 482 508 553 654 717 704 661 609  57.8 540 528 528 515 508 519 515 496 470 453 440 415 394 361 322 266 218 167 92 11 -39 270
12 Kakulas Crescent 743 472 469 477 499 543 642 703 689 655 601 568 529 513 493 471 457 463 456 435 408 390 374 346 322 286 239 174 116 53 33 147 287  -428
13-15 Shenton Street 774 442 445 474 508 559 664 732 725 687 619 591 556 536  5L9 503 499 512 511 503 479 462 450 423 398 359 310 237 164 77 49 221 440  -683
14 Kakulas Crescent 76.7 480 481 492 515 561 662 726 715 672 621 590 553 541  5L9 500 489 498 494 474 452 440 428 402 378 341 296 232 171 101 01 131 288  -446
15 Palamerston Street 716 433 434 446 472 516 616 678 665 621 558 523 483 467 447 424 413 421 416 396 369 350 333 302 280 232 170 87 08 77 194 350 547  -160
16-18 Kakulas Crescent 76.0 477 477 488 511 555 656 719 709 669 614 579 539 522 502 487 477 484 477 456 436 421 408 380 355 317 271 206 144 74 24 155 313 467
17 Palamerston Street 713 430 431 443 468 512 612 674 661 619 556 521 481 467 449 428 418 428 423 404 377 357 340 312 286 237 173 85 01 -89 209 372 576  -160
17 Shenton Street 76.9 442 452 469 503 552 657 726 721 684 614 586 551 530  5L2 496 493 506 505 498 473 457 444 420 395 356 306 232 157 68 61 -241 470 723
17A-B John Street 708 406 408 422 450 497 600 666 657 618 558 532 499 486 463 444 435 446 444 430 402 380 361 327 292 241 173 73 36 173 362  -60.7  -905 00
19 Palamerston Street 710 426 427 439 465 509 609 671 658 615 553 518 478 465 446 428 418 427 424 405 378 359 345 318 285 235 171 80 06  -99 224 391  -602  -160
21 Palmerston Street 69.7 403 402 413 443 494 595 657 644 607 549  SLS 475 459 440 418 408 418 414 394 366 347 329 298 265 216 151 62 25 121 251  -430  -656  -16.0
22 Palmerston Street 66.3 388 385 395 418 460 560 623  6L1 570 506 474 436 445 435 421 413 423 420 400 373 354 337 304 271 221 157 70 15 -109 237  -407  -618  -84.8
23 John Street 711 422 427 439 466 510 610 672 660 614 554  5L9 478 471 456 440 429 437 430 408 378 356 337 303 269 218 152 57  -43 -160 314 511 751 -1012
43 Shenton Street 76.4 457 459 474 502 551 655 722 715 677 604 574 540 516 499 482 480 494 493 490 466 451 440 415 391 352 301 225 146 49 90 279 518 -160
45 Shenton Street 76.0 453 454 469 498 546 650 718 711 674 602 573 540 518 501 483 482 495 494 490 466 450 438 411 386 347 296 220 142 46 90 276 512 -160
48 Fitzegerald Street 70.9 402 404 417 445 493 597 665 658 620 569 539 506 495 476 458 450 462 461 445 420 402 386 356 325 277 214 122 19 113 303 538 784 00
84 Fitzgerald Street 68.6 383 384 397 423 468 581 646 635 592 534 501 462 445 422 399 387 394 387 363 331 306 282 242 200 136 50 75 217 398  -647  -981 01 01
87 Aberdeen Street 783 479 477 489 517 563 665 740 733 694 644  6L5 580 569 552 535 528 542 541 524 501 485 474 451 432 403 368 316 275 233 174 96 03 81
89 Aberdeen Street 76.4 459 460 473 499 546 651 719 713 676 628 603 570 561 545 530 524 539 539 524 502 488 477 454 436 407 372 321 279 237 176 97 03 81
89 Stirling Street 60.8 244 240 248 271 394 505 568 557 514 461 428 390 377 355 335 325 335 333 313 284 262 240 200 155 87 02 -115 208 302  -430 00 00 00
98 Lake Street 75.0 453 454 467 494 540 641 705 699 662 613 584 550 540 519 501 492 502 499 481 453 436 422 396 374 343 306 253 213 174 121 49 37 1s
101 Francis Street 776 503 502 513 532 575 673 734 724 686 631 597 557 541 518 496 484 493 488 468 442 425 411 386 364 330 288 227 172 112 29 82 217 159
102 Aberdeen Street 75.9 467 468 481 508 553 654 717 705 663 620 591 556 546 526 508 500 514 514 498 477 464 456 433 414 379 335 269 208 141 54 50 165 271
103 Francis Street 95.1 618 624 642 674 726 8.3 904 900 8.4 8.7 791 759 750 734 719 713 728 729 714 691 678 669 649 634 609 581 539  5L1 488 453 404 346 302
105 Stirling Street 62.6 346 348 361 385 427 526 587 574 530 475 441 401 387 365 348 337 348 347 328 301 280 259 222 180 115 28 96 -218 327  -46.0 00 00 00
134 Aberdeen Street 69.3 412 410 421 445 489 590 654 642 602 535 502 464 449 432 414 408 420 418 407 381 364 350 320 291 247 192 120 55 08 95 209 351  -496
136 Aberdeen Street 84.9 525 529 546 577 627 733 83 798 760 713 687 654 645 628 612 605 619 619 602 579 565 554 532 515 488 455 408 372 336 284 211 122 40
145 Newcastle Street 68.7 40.5 40.5 41.6 44.2 48.6 58.5 64.8 63.5 59.0 53.6 50.1 46.2 44.6 42.5 40.7 39.5 40.5 40.0 38.0 353 332 313 28.1 24.8 19.9 13.4 4.2 -5.5 -17.3 -33.6 -55.5 -83.4 -114.7
154 Aberdeen Street 78.1 45.6 46.3 48.1 511 56.0 66.6 735 731 69.3 64.2 61.4 58.1 57.0 55.3 53.8 53.1 54.6 54.7 53.1 50.7 49.2 47.9 45.4 433 39.9 35.7 29.5 237 17.1 75 -5.6 -22.1 -39.6
160 Aberdeen Street 74.8 438 438 453 482 530 634 704 698 660 603 574 539 526 509 492 486 501 500 485 461 444 429 402 378 338 286 212 137 48 81 256 478  -160
164 Aberdeen Street 736 425 428 443 473 522 626 693 687 649 589 560 526 518 501 484 479 493 494 476 451 437 422 393 365 322 267 186 100  -07 -163 -37.8 -160  -160
166 Aberdeen Street 728 425 423 436 465 513 617 684 678 640 586 557 523 511 493 476 468 481 479 462 437 420 406 378 351 308 253 172 82 32 197 423 160  -160
170 Aberdeen Street 735 415 413 43.7 47.1 52.0 62.5 69.2 68.5 64.6 59.1 56.3 53.0 51.8 49.9 48.1 47.4 48.7 48.5 46.9 44.4 42.8 415 38.8 36.1 317 25.8 17.2 76 -4.6 -22.4 -47.0 -16.0 -16.0
172 Aberdeen Street 713 411 40.8 42.2 45.0 49.9 60.2 67.0 66.4 62.4 56.7 53.8 50.4 49.2 47.3 455 44.6 47.8 47.7 46.1 43.7 42.2 411 38.2 35.1 30.6 24.6 15.7 5.7 -7.1 -25.9 -51.7 -16.0 0.1
174 Aberdeen Street 70.7 406 404 417 446 493 598 664 656 620 563 533 499 488 468 450 442 453 451 433 410 394 381 353 323 277 215 123 19 415 310 581  -160 01
178 Aberdeen Street 711 40.3 40.1 415 443 49.2 59.9 66.7 65.9 62.1 56.4 54.8 514 50.3 48.5 46.9 46.3 47.6 47.4 45.8 43.1 414 39.9 36.8 3338 29.0 229 13.4 25 -11.8 -32.7 -61.7 -16.0 0.1
182 James Street 837 513 516 533 563 614 720 791 786 750 703 677 646 637 622 607 601 6.7 617 603 581 566 556 533 514 483 446 390 343 293 222 127 13 95
184 Aberdeen Street 685 388 390 403 430 476 578 644 635 593 536  S0.5 467 453 433 412 400 407 400 379 382 362 343 310 277 225 156 53 67 -225 454 771 -160 01
191 James Street 84.9 524 52.7 54.3 57.5 62.9 735 80.4 79.7 76.1 715 68.8 65.5 64.4 62.8 61.3 60.6 62.0 61.9 60.1 57.6 55.8 54.5 52.0 50.0 46.9 434 38.2 342 30.2 243 16.3 6.6 -2.5
218-220 James Street 79.2 46.1 46.2 47.7 515 57.0 67.7 74.7 74.1 70.4 65.5 62.7 59.5 58.5 57.0 55.5 54.9 56.4 56.5 54.9 52.5 50.9 49.8 47.3 45.2 41.8 377 315 25.8 193 9.7 -3.4 -20.0 -37.6
219-223 Newcastle Street 74.0 445 44.1 45.4 48.2 52.9 63.2 69.8 69.0 64.9 59.8 56.9 534 52.2 50.2 48.5 47.8 49.2 49.0 47.2 44.7 431 416 389 36.4 326 27.9 213 15.6 9.9 24 -7.5 -19.6 -31.6
227 Newcastle Street 721 42,0 434 44.7 47.4 518 61.8 68.2 66.9 624 56.9 54.1 50.5 49.4 48.0 47.0 46.0 47.0 46.7 44.8 42.2 40.9 39.5 36.8 343 30.7 26.1 19.6 137 7.6 -0.5 -11.2 -24.4 -37.8
241 Newcastle Street 70.9 423 424 436 46.0 50.4 60.4 66.7 65.5 61.8 57.0 53.7 50.0 48.6 46.4 44.7 436 44.5 44.1 421 394 375 359 33.0 303 263 214 14.8 9.0 32 -4.8 -15.5 -28.8 -423
255 Newcastle Street 72.2 427 429 44.1 46.8 515 616 68.1 67.2 63.0 57.8 54.6 50.8 49.5 476 45.8 45.1 46.1 45.8 438 41.0 39.0 374 343 317 27.7 229 16.3 10.4 4.4 -39 -14.8 -28.3 -42.1
269 Newcastle Street 74.1 43.7 439 453 48.1 52.8 63.1 69.9 69.1 65.2 60.2 57.1 53.6 52.3 50.8 49.2 483 49.6 49.5 476 45.0 433 418 393 36.7 328 273 19.4 11.4 20 -11.3 -29.5 -52.4 -76.7
279 Newcastle Street 73.9 45.0 45.2 46.4 49.0 535 63.7 70.0 68.8 64.4 58.9 55.6 517 50.5 485 46.4 45.6 47.0 47.0 453 432 414 40.0 372 34.7 30.8 25.8 183 10.7 15 -11.7 -29.2 -48.8 -65.2
283 Newcastle Street 74.1 46.2 46.0 47.0 49.5 54.0 64.0 70.2 68.9 64.4 58.8 55.9 52.0 50.8 49.0 46.8 45.6 46.2 45.4 431 40.1 379 359 329 30.1 26.0 209 137 6.9 -0.6 -11.1 -25.2 -42.8 -61.4
289 Newcastle Street 715 438 436 445 47.0 513 612 67.4 66.5 62.5 57.0 536 49.5 47.8 459 443 429 436 431 40.8 378 359 34.1 31.0 28.0 238 18.5 111 43 -3.2 -13.5 -27.1 -44.1 -62.0
305 William Street 69.1 416 414 424 44.7 49.0 58.8 64.8 63.9 59.3 55.2 536 50.0 485 46.1 438 424 431 425 403 374 353 336 305 276 233 17.9 103 33 -4.5 -15.2 -29.3 -46.9 -65.2
321 Newcastle Street 68.2 40.6 40.6 417 44.2 48.4 583 64.4 63.0 585 526 49.4 45.4 436 414 39.2 378 387 381 36.0 334 321 304 27.2 24.0 19.1 12.8 4.0 -5.1 -16.0 -31.3 -51.9 -78.0 -16.0
323-335 Newcastle Street 68.2 387 393 40.8 434 479 58.0 64.3 63.2 58.7 529 49.5 45.4 43.7 419 396 383 39.2 399 377 34.7 325 305 271 236 18.4 115 19 -83 -20.7 -37.9 -61.0 -16.0 0.1
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Scenario C

Receiver dB(L) 125 16 20 25 315 40 50 63 80 100 125 160 200 250 315 400 500 630 800 1k 125k 16k 2k 25k 3.15k ak 5k 63k 8k 10k 125k 16k 20k
3-5 Shenton Street 80.1 48.2 483 50.8 53.7 585 69.1 75.8 75.2 714 65.6 62.7 59.1 56.9 55.0 533 529 54.3 543 53.8 515 50.0 489 46.2 44.0 40.4 35.8 293 232 16.1 5.7 -85 -26.5 -45.9
5-9 Davies Street 734 434 444 45.7 48.4 53.0 63.0 69.4 68.3 64.0 58.4 55.1 51.7 50.7 483 46.3 45.2 46.2 46.2 44.0 411 389 36.8 332 296 241 17.2 7.8 -1.5 -11.9 -25.8 -44.2 -67.4 0.0
6-8 Kakulas Crescent 79.2 48.6 48.9 50.4 53.1 58.2 68.7 75.2 742 69.8 64.3 61.0 57.3 56.3 543 52.4 51.1 519 513 49.2 46.3 443 427 39.8 379 345 304 25.7 215 16.5 9.2 -0.9 -13.5 -26.2
6-10 Davies Street 75.6 449 45.2 46.6 495 543 64.7 714 70.7 66.6 61.4 58.3 54.6 533 511 49.1 479 48.8 48.4 46.3 434 413 39.1 353 312 25.0 16.7 53 . -18.6 -34.8 -56.4 0.0 0.0
6-12 Serich Lane 735 442 445 45.9 48.6 53.1 63.2 69.6 68.4 64.0 58.2 54.8 50.6 489 46.3 438 423 45.0 441 419 39.1 36.5 34.0 299 255 19.2 11.0 -0.5 -12.7 -27.4 -47.1 -73.6 0.0 3.0
7-11 Shenton Street 79.9 49.1 49.3 50.7 53.8 58.7 69.0 75.7 749 71.0 64.7 619 58.4 56.0 54.2 525 52.2 535 53.6 53.0 50.7 49.2 48.1 45.6 433 395 349 282 219 145 36 -11.2 -30.0 -50.4
7 Errichetti Place 89.2 55.8 56.6 58.4 61.7 66.8 775 846 842 80.5 759 733 70.1 69.2 67.5 66.1 65.5 67.0 67.1 65.6 63.4 62.1 61.0 59.0 57.3 54.7 51.6 47.1 436 40.4 35.7 29.2 213 145
10 Kakulas Crescent 773 47.8 47.7 49.4 52.2 56.8 67.0 733 720 67.9 62.6 59.4 56.1 54.7 54.4 53.1 52.4 53.4 529 50.9 48.2 46.3 448 421 39.8 36.3 323 26.7 218 16.7 -11 -13.9 -27.0
12 Kakulas Crescent 763 485 483 49.2 516 56.0 66.0 722 70.8 67.3 623 58.9 55.0 53.4 51.2 49.0 476 483 476 45.4 426 40.6 389 35.9 332 29.4 246 18.0 122 5.9 -13.9 -27.9 -41.9
13-15 Shenton Street 78.8 46.6 46.8 49.2 52.4 57.5 68.0 74.7 738 69.8 633 60.3 56.7 54.6 52.8 51.0 50.5 517 51.6 50.7 483 46.6 453 426 40.0 36.1 311 238 16.5 7.7 -22.1 -44.0 -68.3
14 Kakulas Crescent 78.0 49.4 49.4 50.5 53.0 57.6 67.7 74.0 729 68.5 633 60.0 56.2 54.9 52.7 50.8 49.8 50.7 50.3 483 45.9 446 433 40.6 38.1 343 29.8 234 17.4 10.5 -11.9 -26.7 -40.9
15 Palamerston Street 734 453 45.4 46.4 49.0 53.4 633 69.5 68.2 63.8 57.6 54.4 50.7 49.0 46.7 443 431 438 432 411 383 36.3 344 312 28.7 237 17.4 8.9 0.9 -7.6 -35.0 -54.7 0.0
16-18 Kakulas Crescent 778 49.1 49.2 50.4 52.8 57.2 67.3 737 726 68.7 633 59.9 55.9 54.2 52.1 50.5 49.7 50.5 49.8 475 45.2 43.4 419 389 36.3 324 27.8 213 15.3 88 -11.5 -24.3 -36.3
17 Palamerston Street 728 446 447 45.9 48.4 52.8 62.8 69.0 67.6 633 57.1 53.6 49.5 48.2 46.2 44.0 429 438 433 414 38.6 36.6 348 319 29.1 24.1 17.6 8.7 0.2 -8.8 -37.2 -57.6 0.0
17 Shenton Street 783 46.7 47.4 49.0 52.1 56.9 67.3 74.1 735 69.6 62.9 60.0 56.3 54.3 52.3 50.6 50.1 51.3 51.1 50.3 47.7 46.1 448 423 39.7 35.8 30.7 233 15.8 6.8 -24.1 -47.0 -72.3
17A-B John Street 736 439 439 453 48.0 52.5 62.7 69.2 68.2 64.2 58.4 56.9 57.0 55.8 53.8 52.0 51.0 52.1 51.9 50.0 47.4 453 43.4 39.9 36.4 31.0 238 13.2 13 -13.1 -53.7 -81.3 0.0
19 Palamerston Street 726 44.4 444 45.6 48.1 52.5 62.5 68.7 67.4 63.0 56.9 53.3 493 48.6 46.5 446 43.4 443 439 419 39.2 372 35.6 326 29.2 24.0 17.4 8.2 -0.5 9.8 -39.1 -60.2 0.0
21 Palmerston Street 718 427 426 439 46.8 51.6 61.6 67.8 66.4 62.8 57.3 53.8 49.6 47.9 46.2 439 427 435 43.0 40.9 38.0 36.0 341 309 27.4 223 15.6 6.5 -23 -12.0 -43.0 -65.6 0.0
22 Palmerston Street 735 431 431 445 473 52.0 62.4 69.1 68.4 64.5 59.1 56.6 53.3 52.5 51.0 49.5 48.9 50.3 50.4 485 45.8 44.4 423 385 34.4 28.1 19.7 8.7 -1.0 -10.8 -40.7 -61.8 -84.8
23 John Street 773 473 47.7 49.0 51.8 56.4 66.7 73.2 723 68.1 62.8 59.6 55.8 54.6 52.7 51.0 49.9 51.7 51.5 49.6 46.8 448 431 39.9 36.8 320 25.8 16.8 7.4 -34 -36.2 -59.5 -85.3
43 Shenton Street 775 47.1 473 48.7 51.5 56.3 66.7 73.4 72.6 68.7 61.6 58.5 55.0 52.6 50.8 49.1 48.8 50.1 50.0 49.6 47.1 45.6 44.4 41.8 39.4 35.4 30.2 226 14.7 49 -279 -51.8 0.0
45 Shenton Street 772 46.8 46.9 483 51.3 56.0 66.3 731 723 68.5 61.5 58.5 55.1 52.8 51.0 49.2 49.0 50.3 50.1 49.7 47.2 45.6 443 415 389 35.0 29.8 221 143 4.6 -276 -51.2 0.0
48 Fitzegerald Street 75.2 46.0 46.0 47.0 49.5 53.9 64.5 71.2 70.2 65.9 60.6 57.3 53.6 52.2 50.0 48.0 46.9 48.0 47.8 46.1 436 41.8 403 373 343 29.6 236 14.8 5.4 -6.0 -39.6 -62.5 0.0
84 Fitzgerald Street 734 425 4238 442 47.1 51.8 62.5 69.2 68.3 64.2 58.9 56.9 53.2 51.9 49.9 479 47.4 485 48.1 46.0 431 40.8 385 348 30.6 239 145 0.5 -16.2 -37.1 -97.8 3.0 3.0
87 Aberdeen Street 87.2 53.0 53.2 54.8 57.9 63.0 737 822 825 79.1 74.6 72.0 68.8 67.8 66.2 64.5 63.8 65.3 65.3 63.8 61.5 60.1 59.1 57.0 55.2 52.5 49.2 44.4 40.8 37.2 245 15.7 76
89 Aberdeen Street 88.0 54.2 54.8 56.6 59.8 65.0 76.0 83.2 829 79.4 74.8 72.3 69.1 68.3 66.7 65.2 64.5 66.0 66.1 64.6 62.3 61.0 60.0 57.8 56.0 53.3 50.1 453 416 38.0 25.1 16.1 7.8
89 Stirling Street 68.0 321 317 324 346 434 57.4 64.0 63.0 58.7 53.5 50.2 46.3 447 423 40.1 38.8 39.5 39.7 375 34.4 321 29.9 26.2 225 17.4 11.2 29 -5.0 -14.2 0.0 0.0 0.0
98 Lake Street 834 51.7 51.7 53.1 56.1 60.9 71.4 78.2 78.2 75.1 70.9 68.5 65.6 64.8 63.3 61.9 61.3 62.8 62.8 61.2 58.9 57.5 56.4 54.0 52.2 49.4 46.0 41.0 37.2 334 209 123 45
101 Francis Street 783 50.9 50.9 52.0 54.0 58.3 68.1 74.2 731 69.3 63.8 60.5 56.6 55.1 52.9 50.6 49.4 50.3 49.7 47.7 45.0 432 417 39.1 36.8 332 289 22.7 17.2 11.2 -8.2 -21.7 0.0
102 Aberdeen Street 80.8 50.1 50.3 51.7 54.5 59.3 69.6 76.3 75.3 715 67.7 65.4 62.2 61.4 59.8 58.2 57.5 58.9 58.9 57.4 55.2 53.9 52.9 50.6 48.7 45.5 417 36.1 31.2 26.2 10.0 -0.9 -11.2
103 Francis Street 95.1 61.8 62.4 64.2 67.4 72.6 833 90.4 90.0 86.4 81.7 79.1 75.9 75.0 73.4 71.9 713 72.8 72.9 71.4 69.1 67.8 66.9 64.9 63.4 60.9 58.1 53.9 51.1 48.8 40.4 346 30.2
105 Stirling Street 67.4 396 39.6 40.8 432 475 57.4 63.5 62.2 57.6 52.1 48.8 449 438 415 39.8 387 396 39.4 37.4 347 326 30.7 27.2 236 18.2 113 21 -6.9 -16.8 0.0 0.0
134 Aberdeen Street 75.9 446 44.8 46.2 49.1 53.9 64.6 715 71.0 67.4 61.1 58.6 55.3 53.5 51.9 50.4 50.2 51.5 51.5 50.7 48.1 46.2 444 41.0 37.2 314 238 14.0 6.0 -0.7 -20.9 -49.6
136 Aberdeen Street 85.5 53.2 53.6 55.3 58.4 63.4 74.0 81.0 80.5 76.7 71.8 69.2 65.9 64.9 63.2 61.6 60.9 62.3 62.3 60.7 58.4 56.9 55.8 53.5 51.7 48.9 45.6 40.8 37.2 336 211 4.0
145 Newcastle Street 731 438 439 45.2 47.9 52.5 62.6 69.1 68.1 63.8 58.5 55.1 51.2 49.6 47.4 45.5 44.2 45.1 444 422 39.1 36.8 347 313 27.9 229 16.6 7.8 -1.9 -13.7 -52.6 -112.4
154 Aberdeen Street 789 47.0 47.6 49.2 52.2 57.0 67.6 74.4 739 70.1 64.8 62.0 58.7 57.5 55.7 54.2 53.5 55.0 55.1 53.6 51.2 49.6 483 45.7 435 40.0 35.7 29.5 237 171 5.6 -39.6
160 Aberdeen Street 779 46.2 46.4 47.8 50.7 55.5 66.6 736 72.9 69.0 63.6 60.6 57.0 55.6 53.6 51.7 51.0 52.6 52.4 50.6 48.0 46.1 444 415 387 343 288 213 137 4.8 -25.6 0.0
164 Aberdeen Street 776 46.0 46.4 48.0 51.0 55.9 66.5 73.2 726 68.8 63.5 60.6 57.2 56.0 54.1 52.3 51.5 52.7 52.5 50.6 47.8 46.1 443 41.0 379 331 27.2 18.7 10.0 -0.7 -37.8 0.0
166 Aberdeen Street 74.8 447 447 46.0 489 53.6 63.9 70.5 69.7 65.8 60.4 57.9 54.2 52.9 50.9 50.0 489 49.9 49.6 47.7 45.1 43.1 415 385 35.6 311 25.5 17.3 8.2 -3.2 -42.3 0.0
170 Aberdeen Street 75.4 44.1 44.1 46.2 49.4 54.2 64.6 71.2 70.4 66.4 61.0 58.0 54.8 53.4 51.5 49.5 48.6 49.8 49.5 47.7 45.1 433 419 39.1 36.3 318 259 17.2 76 -4.6 -47.0 0.0
172 Aberdeen Street 76.6 44.2 44.2 45.7 48.7 55.0 65.4 72.2 716 67.6 62.5 59.5 56.1 54.7 52.8 51.0 50.0 51.8 51.6 49.7 47.0 45.1 435 40.1 36.7 317 25.2 15.9 5.8 -7.1 -51.7 3.0
174 Aberdeen Street 743 434 434 44.7 47.6 52.2 63.7 70.2 69.3 65.3 59.8 56.6 52.9 516 49.4 47.4 46.3 47.2 46.8 449 423 40.7 39.1 36.1 329 281 218 12.4 2.0 -11.5 -58.1 3.0
178 Aberdeen Street 745 43.2 43.2 44.6 47.4 53.3 63.7 704 69.4 65.4 59.8 57.5 53.9 52.6 50.5 48.6 47.8 48.9 48.5 46.7 439 42.1 40.4 37.2 341 29.2 23.0 135 25 -11.8 -61.7 3.0
182 James Street 84.6 52.4 52.7 54.4 57.4 62.4 73.0 80.0 79.4 75.8 711 68.5 65.3 64.4 62.8 61.3 60.7 62.2 62.2 60.8 58.6 57.1 56.0 53.6 51.7 48.5 44.7 39.1 343 29.3 127 9.5
184 Aberdeen Street 731 424 426 439 46.6 51.2 61.4 69.2 68.2 63.9 58.4 55.1 51.4 49.7 47.4 45.1 437 443 43.6 41.2 399 378 35.8 32.2 287 233 16.2 5.7 6.5 -22.4 -77.1 3.0
191 James Street 85.2 53.2 53.4 54.9 58.1 63.4 739 80.8 80.0 76.4 717 69.0 65.7 64.5 62.9 61.4 60.8 62.2 62.1 60.3 57.8 56.0 54.6 52.1 50.1 47.0 434 382 34.2 30.2 16.3 -2.5
218-220 James Street. 83.6 50.9 51.2 52.8 56.2 61.4 721 79.0 785 748 69.9 67.4 64.3 63.5 62.2 60.7 60.1 61.6 61.6 59.9 57.5 55.9 54.7 52.1 49.9 46.4 421 359 30.2 239 2.0 -30.8
219-223 Newcastle Street 80.2 48.7 48.8 50.3 53.2 58.1 68.7 75.7 75.1 713 66.5 63.8 60.4 59.3 57.7 56.1 56.3 58.2 58.2 56.4 54.0 52.5 51.3 489 47.0 439 40.2 348 30.2 25.3 8.4 -15.6
227 Newcastle Street 78.0 47.1 48.4 49.9 52.8 57.3 67.4 737 725 68.0 62.5 63.1 60.8 59.9 58.2 56.6 55.8 57.0 56.8 55.1 52.7 51.1 49.8 47.4 453 423 384 329 281 228 4.7 -21.8
241 Newcastle Street 76.0 46.7 46.8 48.1 50.4 55.0 65.0 715 703 67.5 63.2 60.5 57.5 56.4 54.8 53.2 52.3 53.6 53.4 51.8 49.4 47.8 46.6 44.2 422 389 349 29.2 242 189 0.5 -26.3
255 Newcastle Street 79.1 483 486 50.0 52.8 57.6 68.0 748 741 70.1 65.2 62.4 59.1 58.0 56.2 54.7 54.3 55.6 55.5 53.9 516 50.0 48.8 46.3 443 41.0 37.0 31.0 25.8 20.2 12 -26.1
269 Newcastle Street 75.9 46.1 46.4 47.7 50.4 55.0 65.1 717 70.7 67.1 62.1 59.0 55.5 54.3 52.5 516 51.0 52.1 519 49.8 47.1 45.1 434 40.6 378 336 281 20.2 124 32 -26.5 -64.9
279 Newcastle Street 75.8 47.1 47.2 48.4 51.0 55.5 65.6 718 706 66.2 60.8 57.5 53.7 52.6 50.7 48.8 47.7 48.8 486 46.8 44.4 425 41.0 38.0 35.4 314 263 189 115 28 -21.9 -49.9
283 Newcastle Street 76.1 475 476 48.8 513 55.9 65.9 722 71.0 66.5 61.0 57.9 539 52.7 50.8 486 473 48.1 473 449 418 395 375 343 313 27.0 217 14.4 7.6 0.1 -24.0 -59.2
289 Newcastle Street 73.8 45.6 45.4 46.5 49.0 533 63.3 69.8 68.8 64.6 59.0 55.8 51.7 50.0 47.8 46.2 448 46.0 455 434 40.4 383 36.2 328 295 249 19.4 118 4.9 -2.7 -26.7 -61.7
305 William Street 724 44.7 445 45.4 47.7 51.8 615 67.8 67.5 63.2 58.6 56.4 52.6 51.0 485 46.2 448 456 45.1 43.0 40.2 382 36.5 336 309 269 219 15.0 8.6 15 -21.7 -54.9
321 Newcastle Street 726 424 425 439 46.6 514 61.7 68.3 67.4 63.3 59.9 57.1 53.7 523 50.2 48.1 46.8 47.7 46.9 446 414 389 36.5 326 283 220 14.2 38 -6.3 -18.1 -56.0 0.0
323-335 Newcastle Street 70.9 40.2 40.4 418 446 49.4 59.8 66.5 65.9 619 56.9 54.0 50.5 49.4 476 46.8 459 47.1 46.7 447 417 393 37.0 329 284 214 119 -l14 -15.5 -30.4 -76.6 3.0
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Scenario A

Receiver dB(L) 16 315 63 125 250 500 1k 2k ak
3-5 Shenton Street 79.2 52.5 68.5 784 67.0 59.4 58.2 56.5 514 417
5-9 Davies Street 705 46.9 60.8 69.7 57.6 50.4 479 444 373 242
6-8 Kakulas Crescent 784 53.3 68.4 776 65.8 58.6 55.5 51.2 45.0 36.2
6-10 Davies Street 727 479 62.4 718 60.3 52.5 49.3 45.0 377 229
6-12 Serich Lane 712 475 61.5 704 57.9 49.1 45.7 419 336 18.2
7-11 Shenton Street 78.9 53.2 68.4 78.1 66.3 58.6 57.6 55.9 50.8 41.0
7 Errichetti Place 84.8 57.7 736 83.7 74.0 67.9 66.7 64.0 59.5 52.1
10 Kakulas Crescent 763 52.3 66.5 75.3 63.8 57.8 56.7 529 47.0 38.0
12 Kakulas Crescent 75.0 52.5 65.3 74.0 63.1 55.0 514 46.8 40.5 304
13-15 Shenton Street 778 51.1 67.4 771 64.8 57.2 55.8 53.3 47.7 374
14 Kakulas Crescent 771 53.7 67.3 76.2 64.8 574 54.5 50.8 45.6 35.8
15 Palamerston Street 722 49.3 62.7 714 58.6 50.4 47.0 428 36.2 244
16-18 Kakulas Crescent 76.6 534 66.7 75.7 64.2 56.1 53.4 49.3 43.7 335
17 Palamerston Street 719 48.8 62.3 71.0 58.2 50.4 47.5 434 36.8 248
17 Shenton Street 774 51.2 66.7 76.7 64.3 56.6 55.1 529 47.3 371
17A-B John Street 71.8 47.2 61.5 70.8 59.9 55.2 52.7 49.1 419 283
19 Palamerston Street 715 485 619 70.7 58.0 50.4 47.7 438 373 247
21 Palmerston Street 704 46.3 60.8 69.5 57.9 49.7 46.8 426 35.7 227
22 Palmerston Street 69.9 45.7 59.6 68.9 57.6 52.2 50.8 474 403 25.7
23 John Street 74.0 50.0 64.1 731 61.3 54.1 52.1 48.2 412 287
43 Shenton Street 76.8 516 66.4 76.1 63.2 55.2 53.9 52.2 46.9 36.7
45 Shenton Street 76.5 51.2 66.0 75.7 63.0 55.4 54.2 52.2 46.6 36.1
48 Fitzegerald Street 727 48.1 62.3 718 60.7 53.5 51.1 479 416 294
84 Fitzgerald Street 70.6 45.4 60.4 69.8 58.4 51.2 48.6 44.3 36.1 20.1
87 Aberdeen Street 83.1 55.5 70.5 821 728 66.7 65.1 62.3 57.6 49.9
89 Aberdeen Street 834 56.0 719 82.3 727 67.0 65.7 63.0 583 50.7
89 Stirling Street 64.3 331 54.1 63.5 52.0 44.0 40.8 36.7 287 143
98 Lake Street 794 53.7 68.2 782 69.3 63.7 62.4 59.5 54.5 46.5
101 Francis Street 77.8 55.6 68.2 77.0 65.5 57.3 53.9 49.9 44.1 348
102 Aberdeen Street 78.0 534 67.6 76.8 67.2 61.2 59.5 56.8 52.1 435
103 Francis Street 95.0 67.7 838 94.0 84.3 784 771 74.5 70.1 63.3
105 Stirling Street 64.7 421 55.2 63.8 516 439 413 375 30.1 15.5
134 Aberdeen Street 725 47.8 62.0 716 59.9 52.8 516 49.2 424 288
136 Aberdeen Street 85.0 58.4 74.1 84.0 741 67.9 66.3 63.5 58.6 50.9 39.1
145 Newcastle Street 705 47.0 60.8 69.7 57.9 49.8 46.7 42.3 349 220 -3.8
154 Aberdeen Street 783 52.0 67.4 77.4 66.9 60.4 59.1 56.3 50.8 416 247
160 Aberdeen Street 76.0 50.1 65.1 75.1 64.0 56.9 55.3 52.1 46.1 35.2 143
164 Aberdeen Street 75.2 49.5 64.6 74.4 63.3 56.8 55.0 515 453 337 10.4
166 Aberdeen Street 735 485 62.9 726 61.7 54.9 53.0 49.6 435 321 8.5
170 Aberdeen Street 74.1 48.0 63.7 733 62.2 55.5 534 50.0 442 328 79
172 Aberdeen Street 737 47.5 63.0 728 61.8 54.9 53.5 50.4 44.3 320 5.9
174 Aberdeen Street 721 46.8 61.7 713 60.0 52.9 50.3 46.8 40.9 288 21
178 Aberdeen Street 724 46.6 61.9 715 60.6 54.3 524 489 42.5 30.2 2.7
182 James Street 84.0 57.3 72.8 83.0 732 67.3 66.2 63.6 58.6 50.3 35.7
184 Aberdeen Street 70.5 45.6 59.8 69.7 57.9 50.1 46.5 43.1 371 237 -6.4
191 James Street 85.0 58.2 741 84.0 741 67.8 66.5 63.1 57.3 48.9 36.0
218-220 James Street 81.0 53.7 70.0 80.0 69.9 64.2 63.0 60.0 54.7 45.4 28.7
219-223 Newcastle Street 76.9 514 66.2 75.9 65.5 59.0 58.3 55.2 49.8 41.2 26.7
227 Newcastle Street 74.8 50.5 64.9 737 63.2 58.9 57.0 53.6 48.3 39.4 245
241 Newcastle Street 731 49.4 62.9 72.0 62.3 55.8 53.8 50.4 44.9 36.0 20.6
255 Newcastle Street 75.6 50.7 65.2 74.7 63.9 57.3 55.7 52.5 47.0 38.0 220
269 Newcastle Street 74.8 50.0 64.3 739 63.1 56.4 54.9 511 45.0 343 122
279 Newcastle Street 74.6 511 64.8 737 61.7 54.3 51.9 48.9 42.9 324 116
283 Newcastle Street 74.8 517 65.2 739 61.9 54.5 511 46.2 389 27.7 79
289 Newcastle Street 72.4 49.4 62.5 715 59.9 517 48.8 443 37.2 255 53
305 William Street 70.3 47.8 60.4 69.3 59.4 52.2 48.3 43.9 371 26.0 6.4
321 Newcastle Street 69.4 46.9 60.0 68.5 56.3 48.2 44.5 40.1 334 205 -4.7
323-335 Newcastle Street 68.8 453 59.1 67.9 55.5 47.3 446 40.9 332 19.6 -8.0
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Scenario B

Receiver dB(L) 16 315 63 125 250 500 1k 2k ak
3-5 Shenton Street 78.8 516 68.0 779 66.5 59.0 58.0 56.4 51.3 417
5-9 Davies Street 68.3 452 58.7 67.5 55.2 47.6 45.7 43.0 36.3 238
6-8 Kakulas Crescent 78.1 53.0 68.0 772 65.4 58.2 55.1 50.9 448 36.1
6-10 Davies Street 703 46.1 60.3 69.5 57.3 48.8 45.0 40.8 346 209
6-12 Serich Lane 69.7 46.0 60.1 69.0 56.3 474 433 399 322 17.2
7-11 Shenton Street 784 52.5 67.8 776 65.9 583 57.4 55.8 50.7 41.0
7 Errichetti Place 785 526 67.8 715 67.1 60.8 59.4 56.6 51.7 436
10 Kakulas Crescent 75.7 519 66.0 748 63.2 57.2 56.2 52.5 46.8 379
12 Kakulas Crescent 743 52.0 64.7 734 62.3 54.3 50.7 46.2 40.0 30.1
13-15 Shenton Street 774 50.4 66.9 76.6 64.3 56.9 55.6 53.2 47.6 373
14 Kakulas Crescent 76.6 53.3 66.8 75.7 64.4 57.1 54.2 50.5 455 35.7
15 Palamerston Street 716 48.6 62.1 70.8 57.9 49.7 46.5 42.3 35.8 242
16-18 Kakulas Crescent 75.9 529 66.1 75.1 63.5 55.4 52.7 48.8 434 333
17 Palamerston Street 714 483 61.8 70.5 57.7 49.9 47.1 431 36.6 24.7
17 Shenton Street 77.0 50.4 66.2 76.2 63.8 56.2 54.9 52.7 47.2 37.0
17A-B John Street 70.7 46.0 60.5 69.9 58.4 515 48.9 45.6 383 25.0
19 Palamerston Street 71.0 479 614 70.1 57.4 49.7 47.1 433 37.0 245
21 Palmerston Street 69.7 45.4 60.0 68.8 57.1 49.0 46.2 421 353 225
22 Palmerston Street 66.4 43.7 56.6 65.5 52.9 48.2 46.7 428 359 231
23 John Street 711 47.8 61.5 703 57.5 50.5 479 433 359 228
43 Shenton Street 76.5 51.2 66.0 75.7 62.8 54.9 53.7 52.0 46.8 36.6
45 Shenton Street 76.1 50.7 65.6 75.3 62.6 55.1 53.9 52.0 46.5 36.0
48 Fitzegerald Street 70.8 45.6 60.3 69.9 59.3 52.6 50.5 47.4 41.0 28.7
84 Fitzgerald Street 68.6 436 58.6 67.8 55.6 47.4 43.7 387 30.1 14.2
87 Aberdeen Street 783 53.0 67.0 774 66.9 60.2 58.5 55.5 50.4 42.3 29.2
89 Aberdeen Street 76.4 51.2 65.5 75.4 65.4 59.5 58.2 55.5 50.7 42.7 296
89 Stirling Street 60.8 29.2 50.8 59.9 483 40.7 379 339 259 9.3 0.0
98 Lake Street 75.0 50.7 64.6 74.0 63.8 57.1 54.5 50.8 45.0 36.2 232
101 Francis Street 776 55.4 67.9 76.7 65.2 57.0 53.6 49.6 439 34.7 183
102 Aberdeen Street 75.9 52.0 65.9 748 64.4 57.8 55.7 53.0 485 395 217
103 Francis Street 95.0 67.7 838 94.0 84.3 784 771 74.5 70.1 63.3 53.8
105 Stirling Street 62.7 40.0 53.2 61.8 49.6 41.7 39.2 355 279 12.1 -213
134 Aberdeen Street 69.3 46.2 59.5 68.5 55.7 48.1 46.3 436 374 26.0 6.6
136 Aberdeen Street 84.8 58.2 738 838 739 67.8 66.2 63.3 58.5 50.9 39.1
145 Newcastle Street 68.7 45.7 59.1 67.8 55.7 477 448 40.7 336 20.8 -5.2
154 Aberdeen Street 78.1 516 67.1 771 66.7 60.3 59.0 56.1 50.7 416 247
160 Aberdeen Street 748 49.1 63.9 739 62.7 55.9 54.4 515 45.6 35.1 143
164 Aberdeen Street 736 48.1 63.1 728 61.3 55.1 53.7 50.5 447 334 10.4
166 Aberdeen Street 728 476 62.1 719 61.0 54.3 524 49.1 432 32,0 8.5
170 Aberdeen Street 735 47.1 62.9 726 616 54.9 53.0 49.8 44.1 328 79
172 Aberdeen Street 713 46.2 60.7 705 59.2 52.4 517 49.1 436 317 5.9
174 Aberdeen Street 70.7 45.7 60.2 69.8 58.7 51.9 49.7 46.3 40.6 28.7 21
178 Aberdeen Street 711 45.5 60.3 70.1 59.4 53.6 519 48.6 42.3 30.1 2.7
182 James Street 83.8 57.0 72.5 82.7 72.9 67.1 66.0 63.4 58.5 50.2 35.7
184 Aberdeen Street 68.5 44.2 58.4 67.7 55.9 48.3 45.0 423 36.6 23.4 -6.5
191 James Street 84.9 58.0 74.0 83.9 74.0 67.8 66.4 63.0 57.3 48.9 36.0
218-220 James Street 79.2 515 68.2 78.2 68.0 62.0 60.8 57.8 52.6 435 26.8
219-223 Newcastle Street 74.0 49.5 63.7 731 62.2 55.3 53.4 50.1 44.2 341 16.8
227 Newcastle Street 721 48.3 62.4 712 59.4 53.0 51.3 477 421 322 14.9
241 Newcastle Street 70.8 47.5 61.0 69.8 59.2 51.6 48.9 44.8 38.4 27.8 10.1
255 Newcastle Street 72.2 48.0 62.2 714 60.1 52.7 50.5 46.5 39.8 29.2 115
269 Newcastle Street 74.2 49.1 63.6 733 62.5 55.7 54.0 50.4 44.5 34.0 119
279 Newcastle Street 73.9 50.3 64.2 731 61.1 53.5 51.3 48.4 42.6 322 113
283 Newcastle Street 74.0 51.2 64.5 732 61.2 53.9 50.5 45.6 384 274 77
289 Newcastle Street 71.6 48.7 61.7 70.7 59.2 51.0 48.0 434 36.5 25.1 5.1
305 William Street 69.1 46.6 59.3 68.0 58.2 51.3 47.4 42.9 36.0 24.6 4.0
321 Newcastle Street 68.3 45.8 58.9 67.4 54.9 46.5 43.0 389 327 20.1 -4.8
323-335 Newcastle Street 68.2 44.5 585 67.4 55.0 46.8 44.0 403 327 193 -8.1
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Scenario C

Receiver dB(L) 16 315 63 125 250 500 1k 2k ak

3-5 Shenton Street 80.2 54.0 69.6 79.3 68.0 60.1 58.6 56.8 516 419

5-9 Davies Street 734 494 63.6 725 60.6 53.6 50.7 46.6 39.0 25.0

6-8 Kakulas Crescent 79.2 54.1 69.2 784 66.5 59.4 56.2 51.8 454 36.3

6-10 Davies Street 75.6 50.4 65.2 748 63.7 56.3 53.2 489 412 25.7

6-12 Serich Lane 735 49.7 63.8 727 60.3 516 48.7 445 35.8 19.8

7-11 Shenton Street 79.9 54.6 69.5 79.1 67.2 59.3 57.9 56.1 50.9 411

7 Errichetti Place 89.2 61.8 78.0 88.2 785 725 714 68.7 64.2 56.9

10 Kakulas Crescent 773 53.2 67.5 76.4 64.9 58.9 57.7 53.7 47.5 38.1

12 Kakulas Crescent 76.2 53.5 66.5 75.3 64.5 56.3 526 48.0 413 309

13-15 Shenton Street 78.7 52.5 68.5 779 65.6 57.8 56.1 53.6 479 375

14 Kakulas Crescent 78.0 54.6 68.2 771 65.5 57.9 55.1 513 45.9 359

15 Palamerston Street 734 50.5 63.9 725 59.8 51.8 48.2 438 36.8 247

16-18 Kakulas Crescent 777 54.4 67.9 76.9 65.4 57.3 54.8 50.5 444 34.0

17 Palamerston Street 728 49.9 63.3 72.0 59.2 51.2 48.1 44.0 373 25.1

17 Shenton Street 783 526 67.8 776 65.3 57.4 55.6 53.2 47.5 372

17A-B John Street 736 49.2 63.2 724 62.3 59.0 56.4 52.7 45.6 318

19 Palamerston Street 725 49.6 63.0 717 59.0 517 48.7 44.7 38.0 25.0

21 Palmerston Street 71.8 479 62.1 709 59.4 51.1 479 436 36.4 232

22 Palmerston Street 735 48.4 62.9 725 61.7 56.0 54.7 514 44.3 288

23 John Street 773 52.8 67.2 76.4 65.0 57.8 55.9 52.3 45.4 331

43 Shenton Street 776 52.5 67.2 76.8 64.0 55.8 54.4 526 47.2 36.8

45 Shenton Street 773 52.2 66.9 76.5 63.8 56.1 54.7 526 47.0 36.2

48 Fitzegerald Street 75.2 51.1 65.0 744 62.8 55.1 52.3 49.0 42.7 30.7

84 Fitzgerald Street 733 48.0 63.0 724 61.7 55.0 52.8 48.6 40.5 244

87 Aberdeen Street 87.2 58.5 742 86.2 772 712 69.6 66.9 62.2 54.6

89 Aberdeen Street 87.9 60.1 76.4 86.9 774 717 704 67.7 63.0 55.4 436

89 Stirling Street 68.0 36.8 57.6 67.2 55.7 47.5 442 40.0 319 18.5 13

98 Lake Street 834 57.0 718 82.1 736 68.2 67.1 64.3 59.4 514 39.1

101 Francis Street 784 56.1 68.7 715 66.0 58.0 54.6 50.4 44.4 349 183

102 Aberdeen Street 80.8 55.5 70.1 796 704 64.8 63.2 60.5 55.8 47.4 326

103 Francis Street 95.1 67.7 838 94.0 84.3 784 771 74.5 70.1 63.3 53.8

105 Stirling Street 67.4 448 57.9 66.5 54.3 46.8 44.0 40.1 329 19.1 -6.4

134 Aberdeen Street 75.9 50.1 65.0 75.1 63.7 56.9 55.9 53.5 46.6 321 7.0

136 Aberdeen Street 85.5 58.9 74.5 84.5 744 68.2 66.6 63.8 58.8 51.0 39.1

145 Newcastle Street 731 49.1 63.2 723 60.7 52.6 494 447 36.9 239 -1.6

154 Aberdeen Street 78.9 52.8 68.0 78.0 67.3 60.8 59.4 56.6 51.0 41.7 247

160 Aberdeen Street 779 517 67.0 771 66.0 58.7 56.8 534 46.9 355 143

164 Aberdeen Street 776 516 66.9 76.7 65.9 59.2 57.0 53.3 46.6 342 10.4

166 Aberdeen Street 748 50.0 64.4 739 62.9 56.2 54.3 50.5 44.0 323 8.5

170 Aberdeen Street 75.4 49.7 65.1 745 63.4 56.5 54.1 50.5 44.4 329 79

172 Aberdeen Street 76.6 49.6 65.9 75.7 64.9 57.9 56.0 524 45.7 327 6.0

174 Aberdeen Street 743 48.7 64.0 735 62.1 54.6 516 47.7 415 29.1 21

178 Aberdeen Street 745 485 64.2 737 62.5 55.7 53.2 494 428 303 2.7

182 James Street 84.6 58.0 735 83.6 737 67.8 66.5 63.9 58.9 50.4 35.7

184 Aberdeen Street 731 47.8 61.9 724 60.7 52.6 48.7 447 379 242 -6.3

191 James Street 85.2 58.7 744 84.2 74.2 67.9 66.6 63.2 57.4 48.9 36.0

218-220 James Street 83.6 56.5 72.5 82.6 72.6 67.0 65.9 62.8 57.4 48.1 313

219-223 Newcastle Street 80.2 54.1 69.2 79.2 69.0 62.8 62.4 59.4 54.2 45.8 31.6

227 Newcastle Street 78.0 53.4 67.9 76.8 67.0 63.2 61.3 58.0 52.7 44.1 29.4

241 Newcastle Street 76.0 52.0 65.6 74.8 65.7 59.7 58.0 54.8 49.4 40.7 25.5

255 Newcastle Street 79.1 53.8 68.5 78.2 67.6 61.3 59.9 56.9 51.6 42.8 27.0

269 Newcastle Street 76.0 51.6 65.7 75.0 64.4 57.7 56.5 52.5 46.0 348 129

279 Newcastle Street 75.8 52.4 66.1 74.9 63.0 55.7 53.1 49.7 435 32.8 121

283 Newcastle Street 76.1 52.8 66.5 75.2 63.3 55.7 523 47.4 39.9 283 8.4

289 Newcastle Street 73.8 50.6 63.8 73.0 61.3 53.0 50.3 45.9 38.4 26.2 5.7

305 William Street 72.4 49.7 62.1 714 61.3 53.8 49.9 45.6 39.0 283 9.4

321 Newcastle Street 713 48.7 61.8 704 58.5 50.7 46.7 42.0 348 212 -4.6

323-335 Newcastle Street 69.9 46.7 60.3 69.0 56.7 48.3 459 422 343 203 -7.9
3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
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The following is an explanation of the terminology used throughout this report.

Decibel (dB)
The decibel is the unit that describes the sound pressure and sound power levels of a noise source. It
is a logarithmic scale referenced to the threshold of hearing.

A-Weighting

An A-weighted noise level has been filtered in such a way as to represent the way in which the human
ear perceives sound. This weighting reflects the fact that the human ear is not as sensitive to lower
frequencies as it is to higher frequencies. An A-weighted sound level is described as L, dB.

C-Weighting

A C-weighted noise level has been filtered in such a way as to represent the way in which the human
ear perceives sound at high noise levels (above approximately 80 dB). This weighting does not
attenuate lower frequencies as much as the A-weighting and therefore better reflects the low
frequency or bass component of a sound. The C-weighted level is described as Lc dB.

Z or Linear Weighting

An Z-weighted, or ‘linear’, noise level has not filtered in any way and therefore does not necessarily
represent the way in which the human ear perceives sound at a nominated frequency. A Z-weighted
sound level is described as L, dB.

Sound Power Level (L)

Under normal conditions, a given sound source will radiate the same amount of energy, irrespective of
its surroundings, being the sound power level. This is similar to a 1kW electric heater always radiating
1kW of heat. The sound power level of a noise source cannot be directly measured using a sound level
meter but is calculated based on measured sound pressure levels at known distances. Noise modelling
incorporates source sound power levels as part of the input data.

Sound Pressure Level (L,)

The sound pressure level of a noise source is dependent upon its surroundings, being influenced by
distance, ground absorption, topography, meteorological conditions etc and is what the human ear
actually hears. Using the electric heater analogy above, the heat will vary depending upon where the
heater is located, just as the sound pressure level will vary depending on the surroundings. Noise
modelling predicts the sound pressure level from the sound power levels taking into account ground
absorption, barrier effects, distance etc.

Leg

The equivalent steady state sound level (“equal energy”) in decibels which, in a specified time period,
contains the same acoustic energy as the time-varying level during the same period. It is considered to
represent the “average” noise level.

One-Third-Octave Band
Means a band of frequencies spanning one-third of an octave and having a centre frequency between
25 Hz and 20 000 Hz inclusive.

One-Octave Band
Means a band of frequencies spanning one full octave and having a centre frequency between 63 Hz
and 16 000 Hz inclusive.
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