
Our ref: 61/32804
Your ref:

1 December 2017

Ertan Barkman
Project Manager
LandCorp
Level 3 Wesfarmers House, 40 The Esplanade 
PERTH WA 6000

Dear Ertan

1 Introduction

1.1 Background

LandCorp propose to develop a residential area approximately three kilometres to the north of Broome
Airport, known as Broome North Structure Plan Stage 2. The development is bordered by Broome Road
to the east, Fairway Drive to the north and Magabala Road to the west.

GHD has previously undertaken noise assessments for Broome Speedway and/or Broome Motocross,
presented to LandCorp in November 2012 and May 2013.

LandCorp has requested that GHD undertake a review of previous noise assessments to assess
mitigation measures which will allow development of Broome North Structure Plan Stage 2, subject to
Broome Motocross being relocated and Broome Speedway remaining operational under an approved
Noise Management Plan.

1.2 Scope of work

This letter report presents:

 A review of previous noise assessments undertaken for Broome North Structure Plan Stage 2.

 Assessment of mitigation measures which will allow development of Broome North Structure Plan
Stage 2.

1.3 Proposed development

The proposed development is bordered by Broome Road to the east, Fairway Drive to the north and
Magabala Road to the west.

Figure 1 shows the location of the proposed residential development and Figure 2 shows the current
structure plan.

Broome North Structure Plan Stage 2
Noise Assessment - Conditions Required for Residential Development
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2 Previous noise assessments

2.1 Broome Speedway (November 2012)

GHD completed noise monitoring and modelling of the noise impacts from Broome Speedway, presented
to LandCorp in November 2012. This assessment indicated that on occasions Broome Speedway would
generate noise levels which may impact on residents in the Broome North Structure Plan Stage 2
development.

The results of this assessment were reported in Broome North LDP2 Development Noise Assessment,
prepared for LandCorp by GHD, November 2012. Worst case predicted LA10 noise levels from Broome
Speedway are shown in Figure 11 in the above report (reproduced at Attachment B1).

2.2 Broome Speedway (April 2013)

Department of Environmental Regulation (DER) Noise Branch provided comment that the sound power
levels used in the above noise assessment were likely an underestimate for worst case noise levels
resulting when sprint cars compete. The noise levels for the previous assessment were monitored from
demolition derby cars, not the louder sprint cars.

As a result, GHD remodelled the potential impacts from Broome Speedway using higher sound power
levels as provided by DEC Noise Branch. This assessment indicated that on occasions Broome
Speedway would generate noise levels which may impact on residents in the Broome North Structure
Plan Stage 2 development, to a greater extent than demonstrated by the initial assessment.

The results of this assessment were reported in Broome North LDP2 Development Noise Assessment,
prepared for LandCorp by GHD, November 2012 – Reissued with addendum April 2013. Worst case
predicted LA10 noise levels from Broome Speedway are shown in Figure 21 in the above report
(reproduced at Attachment B2).

2.3 Broome Motocross and Broome Speedway (April 2013)

Noise modelling was undertaken to determine the noise impact at the Broome North Structure Plan
Stage 2 development resulting from the Broome Motocross and cumulatively from Broome Motocross
and Broome Speedway during events or practice. This assessment indicated that due to its proximity and
track layout, noise generated from on track activities at Broome Motocross were slightly higher than
those from Broome Speedway.

Due to the scheduling of events, cumulative impacts resulting from motocross and speedway activities
simultaneously would only occur on Saturday afternoons between 5.30 pm (when speedway events
commence) to 7.00 pm (when motocross events or practice concluded).

Assessment of the cumulative impacts during operation of both Broome Motocross and Broome
Speedway showed that noise levels were slightly higher cumulatively than for either motocross or
speedway noise sources in isolation. This assessment demonstrated the need to develop mitigation
measures in order for development to occur.

The results of this assessment were reported in Broome North LDP2 Development Noise Assessment,
prepared for LandCorp by GHD, April 2013. Worst case predicted LA10 noise levels cumulatively from
Broome Motocross and Broome Speedway are shown in Figure 13 in the above report (reproduced at
Attachment B3).
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3 Mitigation measures
As noise modelling indicated noise levels from operation of Broome Motocross and/or Broome
Speedway lead to noise impacts which exceed assigned levels within the development area, a series of
mitigation measures were presented as follows:

 Scheduling of events and practice to minimise noise impacts on the proposed development area.

 Construction of a barrier (noise wall or similar) adjacent to the motocross and/or speedway tracks.

 Longer term relocation of the motocross and speedway tracks to new locations providing suitable
buffers between existing or future residential areas.

Mitigation measures are able to be implemented during development of the Broome North Structure Plan
Stage 2 development. Mitigation measures available for consideration include:

 Construction of a barrier (noise wall or similar) adjacent to the proposed Broome North Structure
Plan Stage 2 development.

 Reducing outdoor levels by implementing ‘quiet house’ design measures outlined in SPP 5.4[1]

relating to screening of outdoor areas with the residence itself (building orientation considerations) or
screen walls.

 Reducing internal noise levels by implementing ‘deemed to comply packages’ outlined in SPP 5.4
relating to improving noise insulation of residences.

 Providing information to new residents within the development of the potential noise impacts from
speedway and motocross events (notifications on titles).

On review of the presented mitigation measures, in discussion with DER Noise Branch, a series of
conditions for residential development to occur were developed.

4 Conditions required for residential development
As the development of Broome North Structure Plan Stage 2 will be progressed based on Broome
Motocross being relocated and Broome Speedway remaining in operation under an approved Noise
Management Plan, conditions for development have been developed as follows.

Noise levels resulting from Broome Speedway in isolation were predicted to exceed assigned noise
levels at residences within the proposed development.

Noise mitigation measures outlined in State Planning Policy 5.4 – Road and Rail Transport Noise and
Freight Considerations in Land Use Planning (SPP 5.4) pertain to reducing transport noise resulting from
major roads and railways. In determining the required level of mitigation to maintain outdoor and indoor
amenity, assessment was made against outdoor and indoor criteria established by SPP 5.4, outlined in
Table 1. As speedway events conclude prior to 10.00 pm, the day criteria have been used.

Assessment was made against predicted LA10 noise levels, as LA10 noise levels are considered to most
closely represent LAeq criteria specified in SPP 5.4. This approach has been reviewed and agreed to by
DER Noise Branch.

1 Implementation Guidelines for State Planning Policy 5.4 Road and Rail Transport Noise and Freight Considerations in Land Use
Planning, Perth, May 2009.
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Table 1 Outdoor and indoor noise criteria (dBA)

Time of day Outdoor noise criteria
LAeq

Indoor noise criteria
LAeq

Day (6.00 am to 10.00 pm) 55 40
Night (10.00 pm to 6.00 am) 50 35

4.1 Reducing outdoor noise levels by screening outdoor areas

Outdoor noise levels are reduced by 5-10 dBA by screening outdoor areas such that the building forms a
barrier between noise from speedway events. Such screening is achieved by either:

 Locating outdoor living areas so as to maximise the screening effects of buildings and any barrier
walls.

 Designing walls to screen part or all of the affected property.

 To ensure an appropriately sized outdoor area is adequately screened may require designated
building envelopes to be specified for each lot.

Based on the day outdoor noise criterion outlined in Table 1 and the reduction of up to 10 dBA achieved
through building screening:

 Development areas with predicted LA10 noise levels below 55 dBA will require no additional
mitigation. Only notifications on the title advising of possible noise impacts from Broome Speedway
would be required.

 Development areas with predicted LA10 noise levels between 55 dBA and 66 dBA would require
building screening (building envelopes) or fencing in order to meet an outdoor noise level of 55 dBA.

 Development areas predicted to exceed LA10 noise levels of 66 dBA will remain development free.

4.2 Reducing indoor noise levels by improving noise insulation of buildings

With regard to indoor noise levels, a typical residence (not accounting for any additional attenuation
provided for by cyclone proof design) would see indoor levels approximately 15 dBA lower than outdoor
levels (a predicted outdoor level of 55 dBA will result in indoor noise level approximately 40 dBA).

Indoor noise levels are reduced by increasing insulation to reduce noise levels within a residence. SPP
5.4 outlines two ‘deemed to comply’ packages for residential development, Package A and Package B.

Based on day indoor noise criterion outlined in Table 1 and the reduction achieved by implementing
design Package A (approximately 5 dBA) and Package B (approximately 10 dBA):

 Development areas with predicted day LA10 noise levels below 55 dBA will require no additional noise
insulation. Only notifications on the title advising of possible noise impacts from Broome Speedway
would be required.

 Development areas with predicted day LA10 noise levels between 55 dBA and 60 dBA will require
Package A noise insulation.

 Development areas with predicted day LA10 noise levels between 60 dBA and 66 dBA will require
Package B noise insulation, in order to meet an internal noise level of 40 dBA.

 Development areas predicted to exceed LA10 noise levels of 66 dBA will remain development free.
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4.3 Broome Speedway events

Based on information that Broome Motocross will be relocated and only Broome Speedway will remain in
operation under an approved Noise Management Plan, Figure 3 presents a summary of requirements for
residential development to occur for worst case noise impacts predicted from the Broome Speedway in
isolation. These requirements are based on predicted LA10 noise levels, as shown in Figure 21 of the
addendum report reissued in April 2013 (reproduced at Attachment B3).

Figure 3 shows that approximately two thirds of the proposed Broome North LDP2 development would
only require notifications on the title advising of possible noise impacts from Broome Speedway (shaded
light blue). The remaining area would require noise mitigation to reduce indoor (noise insulation Package
A) and outdoor noise (2.0 m high solid fencing) levels to comply with SPP 5.4 criteria (shaded light
green). The remaining areas potentially requiring noise mitigation directly adjacent to Broome Speedway
to reduce indoor and outdoor noise or required to remain development free are located within the area
designated public purpose (primary or high school) (shaded yellow) or parks, recreation and drainage
(shaded dark green).

4.4 Broome Speedway events with noise wall

Figure 4 presents a summary of requirements for residential development to occur for worst case noise
impacts predicted from the Broome Speedway in isolation, including mitigation by constructing a noise
wall. As can be seen, construction of a noise wall further increases the area available for development
only requiring notifications on titles.

Three options for noise wall construction have been considered, with each resulting in similar noise
reductions being achieved such that conditions presented in Figure 4 are achieved. The three options
considered are as follows:

 Construction of a 3.2 m high noise wall along Broome Road, adjacent to the Broome North Structure
Plan Stage 2 development, extending from the corner of Fairway Drive to 450 m along Broome
Road, as shown in yellow on Figure 4. This noise wall could be constructed as per standard noise
walls in the Pilbara region.

 Construction of a 3.2 m high, 350 m long noise wall along Broome Road, adjacent to Broome
Speedway, as shown in green on Figure 4. This noise wall could be constructed as per standard
noise walls in the Pilbara region.

 Construction of a 3.2 m high, 200 m long noise wall adjacent to the speedway track, as shown in red
on Figure 4. This noise wall would require construction from Perspex or similar see through material
in order to prevent visual obstruction to the speedway track for spectators.
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5 Conclusions
GHD has undertaken a review of previous noise assessments to assess mitigation measures which
would allow development of Broome North Structure Plan Stage 2, subject to Broome Motocross being
relocated and Broome Speedway remaining operational under an approved Noise Management Plan.

Based on this review and that Broome Motocross will be relocated and only Broome Speedway will
remain in operation, Figure 3 presents a summary of requirements for residential development to occur
for worst case noise impacts predicted from the Broome Speedway in isolation.

This provides opportunity for LandCorp to develop approximately 85% of the proposed development
area, whilst only requiring notifications on the title advising of possible noise impacts from Broome
Speedway. The remaining 15% of the proposed development area would require implementation of
noise insulation Package A and area plans showing building envelopes and fencing to show a screened
outdoor area with minimum 2.0 m high fencing.

Construction of a noise wall will provide opportunity for LandCorp to develop the entire development
area, as shown in Figure 4, whilst only requiring notifications on the title advising of possible noise
impacts from Broome Speedway.

In the event that the Broome North Structure Plan 2 development proceeds and the Broome Motocross
has yet to be relocated, Figure A1 and Figure A2 (Attachment A) present a summary of requirements for
residential development to occur for worst case noise impacts predicted from the Broome Speedway and
Broome Motocross, with and without construction of a noise wall.

6 Limitations
This report has been prepared by GHD for LandCorp and may only be used and relied on by LandCorp
for the purpose agreed between GHD and LandCorp as set out in this report.

GHD otherwise disclaims responsibility to any person other than LandCorp arising in connection with this
report. GHD also excludes implied warranties and conditions, to the extent legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those
specifically detailed in Section 1.2 of this report. It is not the intention of the assessment to cover every
element of the acoustical environment, but rather to conduct the assessment with consideration to the
prescribed work scope.

The opinions, conclusions and any recommendations in this report are based on conditions encountered
and information reviewed at the date of preparation of the report. GHD has no responsibility or obligation
to update this report to account for events or changes occurring subsequent to the date that the report
was prepared.

The opinions, conclusions and any recommendations in this report are based on assumptions made by
GHD described in this report. GHD disclaims liability arising from any of the assumptions being incorrect.

GHD has prepared this report on the basis of information provided by LandCorp and others who
provided information to GHD, which GHD has not independently verified or checked beyond the agreed
scope of work. GHD does not accept liability in connection with such unverified information, including
errors and omissions in the report which were caused by errors or omissions in that information.

The opinions, conclusions and any recommendations in this report are based on information obtained
from, and testing undertaken at or in connection with, specific sample points. Site conditions at other
parts of the site may be different from the site conditions found at the specific sample points.
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7 Closing
This letter report presents a review of noise assessments undertaken to date for Broome North Structure
Plan Stage 2 and provides a summary of requirements for residential development to occur, in
consideration of worst case noise impacts from Broome Speedway.

Please contact the undersigned with any queries related to this project.

Regards

James Forrest
Principal Environmental Scientist / Team Leader – Air & Noise Assessments (WA)
Service Line Leader – Air & Noise (Australia, Asia Pacific, United Kingdom & Middle East)
08 6222 8380 / 0406 522 496



Attachment A

A1 Conditions required for residential development

A1.1 Broome Motocross and Broome Speedway events

As the development of Broome North Structure Plan Stage 2 will be progressed based on Broome
Motocross being relocated and Broome Speedway remaining in operation under an approved Noise
Management Plan, conditions for development have been developed as follows.

Figure A1 presents a summary of requirements for residential development to occur for worst case noise
impacts predicted from the Broome Motocross and Broome Speedway operating, as was presented to
Shire of Broome in April 2013. These requirements are based on predicted LA10 noise levels, as shown
in Figure 13 of the April 2013 report (reproduced at Attachment B3).

Figure A1 shows that a substantial proportion (approximately 50%) of the proposed Broome North
Structure Plan Stage 2 development area would require noise mitigation to reduce indoor and outdoor
noise levels to comply with SPP 5.4 criteria (areas shaded light green, orange and red). A small
proportion (shaded purple) would remain development free. The remaining area (approximately 40%)
would only require notifications on the title advising of possible noise impacts from Broome Speedway or
Motocross (blue shading).

A1.2 Broome Motocross and Broome Speedway events with a noise wall

Figure A2 presents a summary of requirements for residential development to occur for worst case noise
impacts predicted from the Broome Motocross and Broome Speedway operating, including mitigation by
constructing a noise wall. The noise wall would be a 3.2 m high noise wall along Broome Road, adjacent
to the Broome North Structure Plan Stage 2 development, extending from the corner of Fairway Drive to
450 m along Broome Road, as shown in yellow on Figure A2.

Figure A2 shows that a substantial proportion (approximately 70%) of the proposed Broome North
Structure Plan Stage 2 development area would only require notifications on the title advising of possible
noise impacts from Broome Speedway or Motocross (blue shading). The remaining proposed
development area would require noise mitigation to reduce indoor and outdoor noise levels to comply
with SPP 5.4 criteria (areas shaded light green and orange).







Attachment B

B1 Previous noise modelling



FIGURE 11
PREDICTED EVENING NOISE LEVELS

Noise contours: LA 10
Grid height: 1.5 m
Worst case conditions

BROOME NORTH LDP2
DEVELOPMENT

Noise Assessment 
Figure 11_BME SPD_WORST_LA 10.srf
DRAWING NO.

0
REVISION

G:/61/28666/CADNA/SRF

FILE LOCATION

29.11.2012

DATE

 Map Grid of Australia 1994, Zone 50GRID:
 Geocentric Datum of Australia (GDA)HORIZONTAL DATUM:
 Universal Transverse MercatorMAP PROJECTION:

JF

APPROVED
VC

CHECKED
JF

CREATED

THIS DOCUMENT IS AND SHALL REMAIN
THE PROPERTYOF GHD PTY LTD

THIS DOCUMENT MAY ONLY BE USED
FOR THE PURPOSE FOR WHICH IT

WAS COMMISSIONED
AND IN ACCORDANCEWITH THE TERMS OF

ENGAGEMENT FOR THE COMMISSION.

COPYRIGHT

Metres (at A3)
0 200 400 600

SCALE

Evening assigned level
Development area boundary
Line noise source
Noise sensitive receptor

LEGEND

90 dBA

85 dBA

80 dBA

75 dBA

70 dBA

65 dBA

60 dBA

55 dBA

50 dBA

45 dBA

40 dBA

35 dBA

PREDICTED
NOISE LEVELS



FIGURE 21
PREDICTED EVENING NOISE LEVELS

Noise contours: LA 10
Grid height: 1.5 m
Worst case conditions
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FIGURE 13

PREDICTED DAYTIME NOISE LEVELS
MOTOCROSS AND SPEEDWAY EVENTS

Noise contours: LA 10
Grid height: 1.5 m
Worst case conditions
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