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Important Note 

We have prepared this report for the sole purposes of RMA Engineers (the Client) for the 
specific purpose for which it is supplied (the Purpose). This report is strictly limited for use by 
the client for the purpose and the facts and matters stated in it and it shall not be used directly 
or indirectly for any other use. 

Third parties may not rely on this report. Range Environmental Consultants waives all liability to 
any third party loss, damage, liability or claim arising out of or incidental to a third party 
publishing, using or relying on the facts, content, opinions or subject matter contained in this 
report. 

We have assumed that all information provided to us by the Client or other third parties which 
was relied upon, wholly or in part in reporting, was complete, current and accurate at the time 
of supply. Range Environmental Consultants waives all responsibility for any loss or damage 
relating to the accuracy, currency and completeness of information provided by the Client or 
other third parties. 

This report and all its components is copyright.  All enquiries regarding this report shall be 
directed to Range Environmental Consultants. 
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1. Introduction 

Range Environmental Consultants (Range Environmental) was engaged by RMA Engineers 
(hereafter 'the Client') to conduct a noise impact assessment for the proposed Toowoomba 
Region Sports Precinct (TRSP) at Gowrie Junction on behalf of Toowoomba Regional Council 
(TRC).  The TRSP would be located at Lots 276 SP268921, 110 SP272107, 112 to 117 A345, 
111 SP272107, 24 SP214746, 118 to 119 SP203198, 3 RP22810 100SP270472 and two (2) 
road parcels (hereafter 'the site') (Figure 1). 

This noise impact assessment was undertaken to address the following: 

 Sections 440X, 440Y and 440ZC of the Environmental Protection Act 1994 (EP Act); 

 Performance Outcome 8 (PO8) and PO13 of the Environmental Standards Code of the 
Toowoomba Regional Planning Scheme (TRPS) (2012, v27); and 

 Acoustic Quality Objectives (AQOs) under the Environmental Protection (Noise) Policy 
2019. 

The following aspects of the noise impact assessment were developed in consultation with the 
Client and Luke Jackson from Toowoomba Regional Council: 

 Noise measurement methodology for ambient noise levels and the existing rifle range; 

 Applicable noise assessment criteria and noise sources; and 

 Proposed approach of noise modelling.   
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2. Project Description 

2.1 Site Description 

The site is located at Gowrie Junction, Toowoomba and is formally comprised of Lots 276 
SP268921, 110 SP272107, 112 to 117 A345, 111 SP272107, 24 SP214746, 118 to 119 
SP203198, 3 RP22810 100SP270472 and two (2) road parcels (Figure 1). 

With the exception of the existing rifle club at Lot 276 SP268921 and a portion of Lot 24 
SP214746 in the south-west corner, all of the site's land parcels are currently used for grazing 
purposes and are mostly void of woody vegetation.  

As shown in Figure 2, the site is zoned as Sports and Recreation under the TRC Planning 
Scheme. 

The surrounding land zoning and land uses proximate to the site included (Figure 2): 

 North: Community Facilities (Toowoomba Bypass) and Rural (rural dwellings); 

 South: Community Facilities (Toowoomba Connection Road) and Rural and Rural 
Residential (rural residential dwellings); 

 East: Rural (rural dwellings); and  

 West: Community Facilities (Toowoomba Bypass) and Medium Impact Industry (industrial 
businesses and rural dwellings). 

The key existing noise sources in the local area surrounding the site included the following: 

 The existing rifle club at the site (intermittent); and 

 Road traffic noise on Gowrie Junction Road (east), the Toowoomba Bypass (north and 
west) and Toowoomba Connection Road (south).   
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2.2 Proposed Development 

The TRSP would consist of the uses outlined in Table 1 below and shown at Appendix A: over 
seven (7) stages (Plan no. DC-35 to DC-41).  The TRSP would include licensed premises such 
as clubhouses and amenities.  

As shown in the detailed plans for the Northern Precinct at Appendix A:, the existing rifle club 
will be relocated to the northern portion of the site, which is formally described as Lots 118 & 
119 SP203198.  It is understood that the existing rifle club operations are representative of the 
proposed rifle club, as all the following gun variables will remain the same - gauge, feet per 
second (FPS) and calibre.  Further details about the existing rifle club are provided at Section 
4. 

Table 1 Proposed development land uses 

Site ID at Appendix A Description 

Detailed Plan - Northern Precinct 

1 Indoor and Outdoor Shooting Precinct 

1a Indoor Shooting Range 

1b Skeet Shooting Range 

1c Long Range Shooting 

2 Archery Precinct 

3 Planted Screen Buffer with Safety Bund (2m high) and Security 
Fence 

4 Shared Shooting and Archery Clubhouse and Parking 

5 Rectangular Fields Precinct 2 

6 Rectangular Fields Precinct 2: Shared Rectangular Fields with Oval 
Overlay 

7 Rectangular Fields Precinct 3: Shared Rectangular Fields with Oval 
Overlay 

8 Rectangular Fields Precinct 3: Clubhouse and Parking 

9 District Level Playground 

10  District Level Carpark 

11 Dry Creek (with Stormwater Treatment) 

12 Amphitheatre Capitalising on the Natural Topography 

13 Dry Creek Stormwater Channels 

14 Oval Field Precinct - Refer to Southern Precinct Plan 

15 Shared Use Clubhouse Rectangular Fields 

16 Shared Path along former Rail Corridor 

17 Shared Pedestrian/Cycle Pathways 

18 Car Parking 

19 Planted Vegetation Buffer 

20 Public Amenities 

21 Small Play Space Associated with Club Facility  

22 Northern Precinct Maintenance Shed/Compound 
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Site ID at Appendix A Description 

Detailed Plan - Southern Precinct 

1 Premier Oval 

2 Premier Rectangular Field 

3 Premier Hub (Amenities) 

4 Premier Hub Setdown Area and Overflow Parking 

5 Entry Parkland 

6 Maintenance Access Track to Adjoining Site 

7 Small Play Space Associated with Club Facility 

8 Rectangular Fields Precinct 1 

9 Oval Field 3 

10 Oval Field 1 

11 Oval Field 2 

12 Southern Precinct Maintenance Shed/Compound 

13 Planted Vegetation Buffers 

14 Access from Gowrie Junction Road 

15 Planted Embankments 

16 Toowoomba Connection Road Entry - Left in/Left out arrangement 

17 Existing Troys Road Interchange 

18 Tree Lined Avenue Entry Road with Central Median 

19 Shared Path along former Rail Corridor 

20 Shared Pedestrian/Cycle Pathways 

21 Shared Use Oval Clubhouse 

22 Overflow (Event) Parking 

23 Spectator Viewing Mounds (Nom. 3m above fields) 

24 Practice Nets 

25  Local Playground/Park 

26 Rectangular Fields Clubhouse 

27 Diamond Fields 

28  Diamond Fields 

29  Car parking 

30  Drop off and PWD parking 

31 Shared Diamond Fields Clubhouse 

32 Dry Creek Stormwater Channels 

33  Rectangular Field Precinct 2: Refer to Northern Precinct Plan 

2.3 Hours of Operation 

The site's proposed hours of operation are 6:00am to 10:00pm, 7 days per week.  However, as 
shown at Appendix B:, the operating hours will vary within these times according to the 
following factors: 

 Time of year: Winter (March to September) and Summer (October to February); 

 The type of activity; and 
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 The day of the week.  

2.4 Operational Noise Sources 

The following key noise sources from the proposed development were considered in the 
assessment.  Stages 1 to 7 and a One-off Event will not occur simultaneously.  

Stages 1 to 7 (Section 6) - represents operations under normal use in peak seasons which 
could include a regional carnival event where most of the fields are in use simultaneously: 

 Raised Voice; 

 Amplified Speech; 

 Rooftop Plant; 

 Spectators; 

 Amphitheatre Concert Music and Speech; 

 Workshop Noise; 

 Cricket Hit; 

 20kW Water Pump; 

 Amenities (Hand Dryer, etc); 

 Gunshot (LZpeak); 

 Clubhouse Internal; 

 Vehicle Movement; 

 Car Door Closure; 

 Sports Field; and 

 Referee Whistle. 

One-off Event (Section 7) - represents operations for an event approximately once or twice per 
year where there would be a higher concentration of patrons in the premier fields: 

 Raised Voice; 

 Amplified Speech; 

 Rooftop Plant; 
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 Spectators; 

 Clubhouse Internal; 

 Vehicle Movement; 

 Car Door Closure; 

 Sports Field; and 

 Referee Whistle. 

2.5 Noise Sensitive Receptors 

The nearest most potentially affected noise sensitive receptors are shown in Figure 3 and 
Table 2.   

Table 2 Noise sensitive receptors 

Identification 
Real Property 
Description 

Street Address Receptor Type 

Receptor 1 484 AG3377 86 Holmes Road, Gowrie 
Junction 

Existing dwelling 

Receptor 2 2 A342650 255 Gowrie Junction Road, 
Gowrie Junction 

Existing dwelling 

Receptor 3 5 RP804604 258 Gowrie Junction Road, 
Gowrie Junction 

Existing dwelling 

Receptor 4 131 A345 177 Gowrie Junction Road, 
Gowrie Junction. 

Existing dwelling 

Receptor 5 134 A345 169 Gowrie Junction Road, 
Gowrie Junction 

Existing dwelling 

Receptor 6 115 SP290343 18 Box Drive, Cotswold Hills Existing dwelling 

Receptor 7 196 SP135001 13 Morris Court, Cotswold Hills Existing dwelling 

Receptor 8 195 SP135001 15 Morris Court, Cotswold Hills Existing dwelling 

Receptor 9 194 SP135001 17 Morris Court, Cotswold Hills Existing dwelling 

Receptor 10 193 SP135001 19 Morris Court, Cotswold Hills Existing dwelling 

Receptor 11 192 SP135001 21 Morris Court, Cotswold Hills Existing dwelling 

Receptor 12 139 RP906942 74 Cotswold Hills Drive, 
Cotswold Hills 

Existing dwelling 

Receptor 13 142 A345 85 Gowrie Junction Road, 
Gowrie Junction 

Existing dwelling 

Receptor 14 136 RP906942 68 Cotswold Hills Drive, 
Cotswold Hills 

Existing dwelling 

Receptor 15 135 RP907444 66 Cotswold Hills Drive, 
Cotswold Hills 

Existing dwelling 

Receptor 16 134 RP907444 64 Cotswold Hills Drive, 
Cotswold Hills 

Existing dwelling 
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Identification 
Real Property 
Description 

Street Address Receptor Type 

Receptor 17 133 RP907444 62 Cotswold Hills Drive, 
Cotswold Hills 

Existing dwelling 

Receptor 18 132 RP907444 58 Cotswold Hills Drive, 
Cotswold Hills 

Existing dwelling 

Receptor 19 2 RP162527 8-10 Gowrie Junction Road, 
Cotswold Hills 

Existing dwelling 

Receptor 20 1 RP166830 6 Gowrie Junction Road, 
Cotswold Hills 

Existing dwelling 

Receptor 21 11 RP910748 1 Rocky Ridge Court, Cotswold 
Hills 

Existing dwelling 

Receptor 22 4 RP186848 3 Rocky Ridge Court, Cotswold 
Hills 

Existing dwelling 

Receptor 23 3 RP186848 5 Rocky Ridge Court, Cotswold 
Hills 

Existing dwelling 

Receptor 24 2 RP186848 7 Rocky Ridge Court, Cotswold 
Hills 

Existing dwelling 

Receptor 25 1 RP186848 9 Rocky Ridge Court, Cotswold 
Hills 

Existing dwelling 

Receptor 26 10 RP186848 10 Rocky Ridge Court, Cotswold 
Hills 

Existing dwelling 

Receptor 27 1 RP118884 24-26 Charlton Pinch Road, 
Torrington 

Existing dwelling 

Receptor 28 1 RP131049 28 Charlton Pinch Road, 
Torrington 

Existing dwelling 

Receptor 29 2 RP140005 8-10 Troys Road, Torrington Existing dwelling 

Receptor 30 12 RP141936 15-17 Jordan Court, Charlton Existing dwelling 

Receptor 31 9 RP141936 22-24 Jordan Court, Charlton Existing dwelling 

Receptor 32 10 RP141936 26-28 Jordan Court, Charlton Existing dwelling 

Receptor 33 11 RP141936 19-21 Jordan Court, Charlton Existing dwelling 

Receptor 34 16 SP247506 101 Nass Road, Charlton Existing dwelling 

Receptor 35 13 SP191363 Willett Road, Charlton Existing dwelling 
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3. Ambient Noise Measurements 

3.1 Noise Measurement Standard 

The ambient noise survey was undertaken in accordance with Australian Standard 
AS1055.1:1997 - Acoustics - Description and measurement of environmental noise - Part 1: 
General procedures and the Department of Environment and Science's (DES) Noise 
Measurement Manual 2020.  Ambient noise levels were recorded from 3 November 2021 to 10 
November 2021.  The noise measurement method recorded total ambient noise levels at the 
site from all noise sources. 

3.2 Noise Logger 

A BSWA 309 sound level meter was used for the ambient noise survey.  The instrument was 
calibrated before and after the logging session and was found to match the reference signal.  
The instrument and the calibrator hold current calibration certificates from a NATA certified 
calibration laboratory. 

3.3 Unattended Noise Logger Location and Siting 

The microphone of the noise logger was situated 1.4 m above ground level and in a free field 
position (Photograph 1).  The location of the noise logger in relation to the site boundary is 
shown in Figure 3.  The noise logger was conservatively sited in this location to represent the 
ambient noise levels of the nearby sensitive receptors which were less influenced by road noise 
from the Toowoomba Bypass (north) and the Toowoomba Connection Road (south).  These 
receptors were expected to experience lower background noise levels than other sensitive 
receptors.   
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Photograph 1 View to the east of the noise logger in position 
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3.4 Instrument Settings 

The following instrument settings were used: 

 'A' frequency weighting; 

 'Fast' time weighting; and 

 15-minute sample integration time. 

3.5 Weather Conditions 

Weather data was taken from the Toowoomba Airport (weather station ID: 041529). Overall 
weather conditions during the measurement period were suitable for noise monitoring.  This 
was confirmed by field readings of wind speed and direction at logger deployment and 
collection. 

3.6 Ambient Noise Levels 

Ambient noise survey data are presented graphically at Appendix C: and average values are 
summarised in Table 3. 

Table 3 Average ambient noise levels 

Time of Day LA01,15 min LA10,15 min LA90,15 min  LAeq,15 min LAmax,15 min 

Day (7am-6pm) 61 54 41 51 68 

Evening (6pm-10pm) 59 54 44 51 66 

Night (10pm-7am) 57 50 39 47 64 

 

The key existing noise sources in the local area surrounding the site included the following: 

 The existing rifle club at the site (intermittent); and 

 Road traffic noise on Gowrie Junction Road (east), the Toowoomba Bypass (north and 
west) and Toowoomba Connection Road (south).   
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4. Existing Rifle Club Noise Measurements 

Range Environmental conducted the following attended noise monitoring surveys to ensure a 
representative gunshot noise level was applied to the model of the proposed rifle club in the 
Northern Precinct: 

 Section 4.1 - All gun configurations commonly used at the existing rifle club were measured 
on 6 October 2021 to confirm which gun configuration generates the loudest noise 
emissions (hereafter 'test event').  

 Section 4.2 - Noise measurements were undertaken at the site's existing rifle club on 10 
October 2021 to measure the operational noise levels of a typical clay target shooting event 
(hereafter 'monitoring event') and to apply those representative noise levels to the proposed 
rifle club in the assessment.  

4.1 Test Event Measurements 

Range Environmental conducted attended noise monitoring of commonly used gun 
configurations on 6 October 2021 to determine the noise level differences between the various 
gun configurations used at the existing rifle club, which will also be used at the proposed rifle 
club.   

4.1.1 Noise Measurement Standard 

The attended test event noise survey was undertaken in accordance with the following: 

 Australian Standard AS IEC 61672.1-2019 Electroacoustics - Sound level meters 
Specifications; 

 Australian Standard AS1055.1:1997 - Acoustics - Description and measurement of 
environmental noise - Part 1: General procedures; and 

 Department of Environment and Science's (DES) Noise Measurement Manual 2020.   

The noise measurement method recorded total ambient noise levels at the site from all noise 
sources.   

4.1.2 Noise Logger 

A Class 1 Larson Davis 831 sound level meter was used for the attended test event noise 
survey.  The instrument was calibrated before and after the logging session and was found to 
match the reference signal.  The instrument and the calibrator hold current calibration 
certificates from a NATA certified calibration laboratory. 
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4.1.3 Attended Noise Logger Location and Siting 

The microphone of the attended noise logger was situated 1.5 m above ground level and in a 
free field position (Photograph 2). The location of the attended noise logger in relation to the 
targeted noise source at shooting station 1, Trap 5 is shown at Photograph 2 and Figure 4 
below.   

The noise logger was sited 16m from shooting station 1 (Figure 4) in consideration of the 
following: 

 The logger had a clear line of sight to shooting station 1 and was at a similar ground level by 
avoiding contour banks at the site; and 

 The distance ensured the measurement threshold of the noise logger (approximately 148dB 
Peak) was not exceeded during the monitoring. 

 

Photograph 2 View to the east of the attended test event logger in position at Trap 5 

  

Shooting Station 1 

Logger 
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4.1.4 Instrument Settings 

The following instrument settings were used for the attended test event noise survey:  

 requency weighting.  

  

 < 1 second sample integration time.  

4.1.5 Weather Conditions 

Weather data was taken from the Toowoomba Airport (weather station ID: 041529). Overall 
weather conditions during the attended measurement period were suitable for noise monitoring.  
This was confirmed by field readings of wind speed (calm to 2.2m/s) and wind direction 
(southerly) during the measurement period.  

4.1.6 Attended Test Event Noise Levels 

Up to five (5) shots from each gun configuration was measured to determine the noise level for 
each configuration. 

Table 4 below shows that the highest measured noise levels from the different gun 
configurations were all within 4dB of each other. 

Table 4 Attended test event results 

Gun Configuration No. shots fired 
Distance from logger to 
shooting station 

Highest noise level 
measured (LZPeak) 

410 Bore, 1200 fps, 14g loads. 5 16m 140 

28 Gauge, 1200 fps, 21g loads. 5 136 

20 Gauge, 1200 fps, 24 g loads. 5 136 

12 Gauge, 1200 fps, 28g (over 
and under using International 
Shooting Sport Federation loads). 

5 136 

12 Gauge, 1350fps, 28g (over and 
under). 

5 137 

12 Gauge, 1350fps, 28g (over and 
under - ported barrel).  

3 (targets ran out) 138 

12 Gauge, 1050fps, 28g (auto 
using above loads).  

5 137 

12 Gauge, 1050fps, 28g (over and 
under using 32-inch barrels). 

5 136 

12 Gauge, 1350fps, 28g (over and 
under using 26-inch barrels). 

5 140 
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4.2 Monitoring Event Measurements 

Range Environmental conducted attended noise monitoring at a typical clay target shooting 
event on 10 October 2021, where all competitors used double-barrel 12-gauge shotguns, 1150-
1250fps, 28g.   

Given the marginal noise level differences between gun configurations at the site of 1-4dB (as 
demonstrated at Section 4.1.6), the monitoring event measurements outlined below are an 
acceptable representation of the noise emissions from a clay target shooting event at the 
proposed rifle club.      

4.2.1 Noise Measurement Standard 

The attended monitoring event noise survey was undertaken in accordance with the following: 

 Department of National Parks, Sports and Racing (DNPSR)  Planning for Shooting and 
Motor Sports Facilities (November 2016); 

 Australian Standard AS IEC 61672.1-2019 Electroacoustics - Sound level meters 
Specifications; 

 Australian Standard AS1055.1:1997 - Acoustics - Description and measurement of 
environmental noise - Part 1: General procedures; 

 Section 440ZC of the EP Act; and  

 Department of Environment and Science's (DES) Noise Measurement Manual 2020.   

The noise measurement method recorded total ambient noise levels at the site from all noise 
sources. 

To comply with the gunshot monitoring requirements under Section 440ZC of the EP Act, at 
least 20 individual gunshots in any 30-minute period must be measured.  As shown in Section 
4.2.6, Range Environmental's noise survey of the monitoring event complied with the EP Act 
requirements as follows: 

 Measured two (2) x 30-minute periods at Trap 4, whilst Traps 3 and 5 were also operational. 

 Each 30-minute period measured more than 30 gunshots.  

4.2.2 Noise Logger 

A Class 1 Larson Davis 831 sound level meter was used for the attended monitoring event 
noise survey.  The instrument was calibrated before and after the logging session and was 
found to match the reference signal.  The instrument and the calibrator hold current calibration 
certificates from a NATA certified calibration laboratory. 
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4.2.3 Attended Noise Logger Location and Siting 

The microphone of the attended noise logger was situated 1.5 m above ground level and in a 
free field position (Photograph 3). The location of the attended noise logger in relation to the 
targeted noise sources at Trap 4 is shown at Photograph 3 and Figure 5 below. 

The noise logger was sited 15.4m from shooting station 1 (Figure 5) in consideration of the 
following: 

 The logger had a clear line of sight to the shooting stations and was at a similar ground level 
by avoiding contour banks at the site; 

 The logger was >3m from potential noise reflection sources such as the nearby skeet tower 
high houses and colour bond fencing;  

 The distance ensured the measurement threshold of the noise logger (approximately 148dB 
Peak) was not exceeded during the monitoring.  

 

 

Photograph 3 View to the south-west of the attended monitoring event logger in position at Trap 4 

  

Logger 

Shooting Stations 1 to 5 
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4.2.4 Instrument Settings 

The following instrument settings were used for the attended monitoring event noise survey:  

  

  

 < 1 second sample integration time.  

4.2.5 Weather Conditions 

Weather data was taken from the Toowoomba Airport (weather station ID: 041529). Overall 
weather conditions during the attended measurement period were suitable for noise monitoring.  
This was confirmed by field readings of wind speed (calm to 2.4m/s) and wind direction 
(northerly) during the measurement period. 

4.2.6 Attended Monitoring Event Noise Levels 

As outlined in Section 440ZC (3) of the EP Act, noise from an outdoor shooting range is 
measured by working out the arithmetic average of the noise levels of whichever of the 
following happens first during the measurement period: 

a. at least 40 individual gunshots; 

b. at least 20 individual gunshots in any 30-minute period. 

As shown in Table 5 below, the arithmetic average of the 30 loudest shots for both 30-minute 
measurement periods was 137 dB(Z)(Peak). 

Section 6 outlines how the attended monitoring event noise level was applied to the proposed 
development.   

Table 5 Attended monitoring event results 

30 Loudest Shots in 1st 30min Period 

(9:30am to 9:59am) LZPeak 

30 Loudest Shots in 2nd 30min Period  

(10:00am to 10:29am) LZPeak 

138 139 

138 139 

138 138 

137 138 

137 138 

137 138 

137 138 
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30 Loudest Shots in 1st 30min Period 

(9:30am to 9:59am) LZPeak 

30 Loudest Shots in 2nd 30min Period  

(10:00am to 10:29am) LZPeak 

137 138 

137 138 

137 137 

137 137 

137 137 

137 137 

137 137 

137 137 

136 137 

136 137 

136 137 

136 137 

136 137 

136 137 

136 137 

136 137 

136 136 

136 136 

136 136 

136 136 

136 136 

136 136 

136 136 

Arithmetic Average = 137 dB Arithmetic Average = 137 dB 
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5. Noise Assessment Criteria 

As shown below, the applicable and most stringent noise assessment criteria are as follows for 
the assessment, which was modelled as a 24-hour, 7-day operation for ease of modelling:  

 Cumulative continuous (L90) noise sources during the day, evening and night-time periods - 
see Section 5.1.2. 

 Discreet (Lmax) noise sources during the night-time period - see Section 5.1.3. 

 Cumulative variable (Leq) noise sources during the day, evening and night-time periods - 
see Section 5.1.4. 

 Gunshot noise source (LZPeak) during the day and night-time periods - see Section 5.2.  

5.1 Criteria for All Activities (Except Rifle Club) 

PO8 and PO13 of the Environmental Standards Code is presented below. 

 

 

The noise assessment criteria to be achieved are described in the following sections. 

5.1.1 Variable Noise 

Noise assessment criteria for variable noise (LAeq) were based on Acceptable Outcome (AO) 
A08.1 (a) and (b) of the Environmental Standards Code of the TRPS and are presented in 
Table 6. 

Table 6 Variable noise assessment criteria 

Time of Day 
Ambient 
background (LA90) 
(dBA) (from Table 3) 

Allowable exceedance 
above ambient background 
(dBA) (at façade) 

Variable noise 
assessment criteria 
(LAeq) (dBA) at the 
dwelling façade  

Day (7am-6pm) 41 5  46 
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Time of Day 
Ambient 
background (LA90) 
(dBA) (from Table 3) 

Allowable exceedance 
above ambient background 
(dBA) (at façade) 

Variable noise 
assessment criteria 
(LAeq) (dBA) at the 
dwelling façade  

Evening (6pm-10pm) 44 5  49 

Night (10pm-7am) 39 3  42 

5.1.2 Continuous Noise 

Noise assessment criterion for continuous noise described at A08.1(c) of the Environmental 
Standards Code of the TRPS are provided in Table 7. 

Table 7 Continuous noise assessment criteria 

Time of Day 
Ambient 
background (LA90) 
(dBA) (from Table 3) 

Allowable exceedance 
above ambient background 
(dBA) (at façade) 

Continuous noise 
assessment criteria (LA90) 
(dBA) at the dwelling 
façade  

Day (7am-6pm) 41 0 41 

Evening (6pm-10pm) 44 0  44 

Night (10pm-7am) 39 0 39 

5.1.3 Sleep Disturbance 

The Environmental Standards Code does not specifically refer to criteria for sleep disturbance, 
however, AO8.1(d) stipulates a noise limit of 45 dBA LAmax inside a dwelling. This is consistent 
with the night-time sleep disturbance criteria specified by the EPA (2004). The corresponding 
external level is 55 dBA LAmax at the façade of a dwelling for a normal, naturally ventilated 
building with partially closed windows. 

5.1.4 Acoustic Quality Objectives (AQO) 

AO8.1 requires developments to achieve the AQOs provided at Schedule 1 of the 
Environmental Protection (Noise) Policy 2019 (Noise EPP) (Table 8).  LAeq is the most relevant 
descriptor for the noise emissions from the proposed development.  

Table 8 Acoustic Quality Objectives from the Noise EPP 

Sensitive Receptor Time of Day LAeq,adj,1hr LA10,adj,1hr LA01,adj,1hr 

Residence  
(for outdoors) 

Day and evening 50 55 65 

Residence  Day and evening 45 50  55  

Night 40 45  50 
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Sensitive Receptor Time of Day LAeq,adj,1hr LA10,adj,1hr LA01,adj,1hr 

(for indoors)1 

 

5.1.5 EP Act (Open-Air Events & Amplifier Devices) 

Section 440X of the EP Act describes requirements for open air events in relation to offences of 
causing environmental nuisance.  Section 440X (1)(b) states that an open-air event at the site 
must not cause noise of more than 70dB(A) from 7:00am to 10:00pm at the nearest sensitive 
receptor.    

Section 440Y of the EP Act describes requirements for amplifier devices in relation to offences 
of causing environmental nuisance (other than at an indoor venue or open-air event).  At a time 
when the person may operate the device under 440Y (2), the person must not operate the 
device in a way that makes noise of more than 10dB(A) above the background level. 

5.2 Criteria for Rifle Club 

Section 440ZC of the EP Act outlines the relevant noise assessment criteria for outdoor 
shooting ranges as follows: 

1. A person must not operate, or permit the operation of, an outdoor shooting range, between 
6:00am and 6:00pm on any day, if the noise from the operation is more than -  

a. for a range that is normally used at least 5 days a week 95dB Z Peak Hold. 

 

 
1 Values have been corrected by 10 dBA to account for the façade attenuation provided by a normal, naturally ventilated building with partially 
closed windows 
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6. Noise Impact Assessment (Stages 1 to 7) 

6.1 Approach  

Forecasts noise emissions from Stages 1 to 7 of the proposed sports precinct have been 
calculated with SoundPlan v8.0, using the prediction method ISO 9613-2: (1996) which, by 
default, presents noise levels at the receiver for meteorological conditions which are favourable 
for propagation from the sound source to the receiver.  The predicted noise levels are 
considered to represent the average propagation under meteorological conditions including 
wind and temperature inversion.   

All prediction models have limits to their accuracy of prediction. This is due to the inherent 
nature of the calculation algorithms that go into the design of the models, the assumptions 
made in the implementation of the model, and the availability of good source sound power data. 
ISO 9613-2 has an estimated accuracy for broadband noise of ±3 dB at 1000 metres.  
Atmospheric and meteorological factors are not considered significant at the distances 
involved. 

The noise model was undertaken as a 24-hour, 7-day operation for ease of modelling and 
reporting, due to the variability of the site's operating hours (Section 2.3). 

6.2 Noise Source Levels 

Noise source design sound power levels (SWL) and sound pressure levels (SPL) of activities 
considered representative of those at the development have been used (Table 16). These 
noise source levels were derived from SoundPlan v8.0, except for the gunshot noise source, 
which was sourced from the existing rifle club (Section 4.2.6).  

Table 9 Design noise source power and pressure levels (Stages 1 to 7) 

Name Descriptor 

Sound Levels - 1/1 Octave SWL LZeq 

Total in dB(A) 63 
Hz 

125 
Hz 

250 
Hz 

500 
Hz 

1 
kHz 

2 
kHz 

4 
kHz 

8 
kHz 

Raised Voice Leq 42 36 36 38 69 65 49 40 71 

Amplified Speech Leq 56 50 50 52 83 79 63 54 85 

Rooftop Plant Leq and L90 87 82 79 74 72 69 67 65 78 

10 x Spectators Leq 61 55 55 57 88 84 68 59 90 

Amphitheatre 
Concert Music 
and Speech 

Leq 
110 114 105 104 101 100 98 95 108 

Workshop Noise Leq 80 80 85 90 80 85 80 80 91 
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Name Descriptor 

Sound Levels - 1/1 Octave SWL LZeq 

Total in dB(A) 63 
Hz 

125 
Hz 

250 
Hz 

500 
Hz 

1 
kHz 

2 
kHz 

4 
kHz 

8 
kHz 

Cricket Hit Lmax 99 102 103 105 120 101 99 94 120 

20kW Water 
Pump 

Leq and L90 
101 96 90 90 89 84 81 69 93 

Amenities (Hand 
Dryer, etc.) 

Leq 
100 95 89 89 88 83 80 68 92 

Car Door Closure Lmax 84 87 88 90 90 86 84 79 94 

Gunshot  LZpeak 132 147 156 161 164 163 161 157 169 dB(Z) 

Clubhouse 
Internal SPL 

Leq 
82 86 77 76 73 72 70 67 80 

Vehicle Movement Leq and 
Lmax 

78 85 79 76 79 80 76 73 85 

Sports Field Leq 65 59 59 61 92 88 72 63 94 

Referee Whistle Lmax 89 83 83 85 116 112 96 87 118 

6.3 Input Parameters 

The following key noise sources from Stages 1 to 7 were considered in the assessment: 

 Raised Voice; 

 Amplified Speech; 

 Rooftop Plant; 

 Spectators; 

 Amphitheatre Concert Music and Speech; 

 Workshop Noise; 

 Cricket Hit; 

 20kW Water Pump; 

 Amenities (Hand Dryer, etc); 

 Gunshot; 

 Clubhouse Internal; 

 Vehicle Movement; 
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 Car Door Closure; 

 Sports Field; and 

 Referee Whistle. 

The cumulative noise emissions from the variable noise sources were modelled.  Car door 
closures and gunshots are considered as discreet events as they are unlikely to occur 
simultaneously.  Continuous noise emissions from air conditioners and mechanical plant were 
modelled.   

Noise source locations for Stages 1 to 7 are presented in Appendix D:. 

6.4 Model Assumptions 

The noise sources considered in the assessment are outlined below and in Table 10.   

Point receivers were located 1m from the building façade at a height of 1.8m above ground.   
Forecast noise levels were façade-affected.  5m ground contours were sourced from 
Geoscience Australia. 

Table 10 Noise sources considered for Stages 1 to 7 

Source 
Quantity in 
Model and 
Type of Source Timing 

Variable 
(Leq) 

Discreet 
(Lmax) 

Continuous 
(L90) 

Gunshot 
(LZPeak) 

Raised Voice 673 points 100% Yes - - - 

Amplified Speech 15 points 100% Yes - - - 

Rooftop Plant 15 points 100% Yes - Yes - 

10 x Spectators 131 points 100% Yes - - - 

Amphitheatre Concert 
Music and Speech 

1 point 100% Yes - - - 

Workshop Noise 2 points 100% Yes - - - 

Cricket Hit 13 points 100% - Yes - - 

20kW Water Pump 1 point 100% Yes - Yes - 

Amenities (Hand Dryer, 
etc.) 

1 point 100% Yes - - - 

Car Door Closure 8 points, 21 
areas 

100% - Yes - - 

Gunshot  6 points 100% - - - Yes 

Clubhouse Internal 
SPL 

9 industrial  
buildings 

100% Yes - - - 

Vehicle Movement 35 line 
segments 

790vph @ 
40kph 

Yes Yes - - 

Sports Field 23 area sources 100% Yes - - - 

Referee Whistle 23 area sources 100% - Yes - - 
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Vehicle movements are represented by an Lmax source level that is nominated a speed of 
40km/hr and a number of movements per hour in order to present an Leq,1hr.  As shown at 
Appendix B: in orange, the peak 1-hour event of vehicle movements (790vph) is estimated to 
occur at 10:00am on Saturday during the Winter period.  The distribution of the 790vph 1-hour 
peak event across the site was calculated as follows: 

 The site was divided into three (3) segments (north, middle and south) (Figure 6).  These 
areas represent the three (3) primary areas of vehicle movements and carparking during a 
major event; and 

 The proportion of the peak 790vph applied to each activity was calculated based on the 
maximum number of patrons estimated to occur during any 1-hour period.   

 The maximum number of patrons values are highlighted green at Appendix B: and are 
outlined in  below for ease of reference.   

 All of the peak patron numbers are expected to occur on Saturdays (Appendix B:).     

Table 11 Vehicle movement calculations 

Area 
Maximum 1-hour Period 
of Patron Numbers 
(Appendix B:) 

% of Total Patrons Segment of Site () 

Recreation  56 2% North 

Rugby League/ Union  360 16% Mid 

Soccer B 240 11% Mid 

Athletics  120 5% South 

Premier Oval 120 5% South 

Premier Rectangle 105 5% South 

Soccer A 240 11% South 

Ovals 150 7% South 

Softball/ Baseball 130 6% South 

Netball 720 32% South 

Total 2241  100%  - 

Maximum 1-hour 
Period of Vehicle 
Movements 

790  -  - 
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Assessment of car door noise emissions is problematic due to the high degree of uncertainty 

precisely how often  and how hard  individuals may shut their car doors at a proposed car 
park.  Slamming is not a necessary outcome of car park activity but is likely to occur at some 
point, although infrequently.  As future car door noise is highly uncertain, assessment of noise 
impacts requires methodological assumptions 
emissions.     

max descriptor, representing a 
discrete, brief (and in this case, impulsive) event.  Council specifies Lmax sleep disturbance 
criteria for the night-time period. 

Noise levels from people at the event were categorised into three (3) groups (Raised Voice, 
Sports Field and Spectators). The total number of people represented in the model equates to 
2783 (673 raised voices + 800 sporting participants + 1310 spectators).   

 Raised Voice - represents patrons and staff at the site who are not engaged in viewing a 
sporting event and participants at the rifle club. 

 Sports Field - represents people participating in sporting activities on fields (includes 
referees and referee whistle). 

 Grassed sports fields are represented by an area source where the nominated SWL is 
spread across the total area, as described in the SoundPlan Emission Library for a 
soccer match. The SWL for a soccer match was applied to all sports fields. 

 Each sports field area source was assigned the Lmax SWL representing a referee's 
whistle.  The sports fields were assigned the stated Lmax noise level per square metre 
(i.e., the equivalent of 1 point source per square metre). The Lmax noise levels for a 
referee's whistle do not accumulate as they are considered discreet noise events. 

 Spectators - represents patrons engaged in viewing a sporting event.  

 Spectator noise is represented by point sources each representing 10 spectators based 
on the formula: SWL = 80 + 10log(n) where n = number of spectators, as per the 
SoundPlan Emission Library v8.0. The number of spectators at each field is based on 
the maximum 1-hour period for patrons engaged in viewing a sporting event (see  and 
Appendix B:).  

The discreet cricket hit noise source level is expected to vary and was nominated a 
conservative Lmax point source.  

Amphitheatre music and speech (amplified) is represented by a point source that is equivalent 
to 100 dBA measured at 1m.  As shown in the noise source locations at Appendix D:, amplified 
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speech was modelled at 15 locations such as clubhouses where amplified speech and music is 
likely to occur.    

Workshop noise was represented by an Leq point source in the open-air, as the design of the 
workshops has not been established.  Therefore, this approach allows for the operation of 
power tools without façade attenuation.   

Internal Clubhouse noise emissions (Leq descriptor) were represented by a representative noise 
source from SoundPlan v8.0 which emanates noise from all facades.  

The nominated Leq noise level for the amenities building at the site represents all reasonable 
noise sources such as patrons, hand dryer etc.  

Rooftop mechanical plant and equipment (L90 descriptor) was represented by nominal locations 
for air conditioners and exhaust vents for kitchens at locations such as clubhouses. 

The noise level for a 20kW water pump (L90 descriptor) was modelled to represent the 
sewerage pumping station at the site.    

The noise level for outdoor gunshot noise was sourced from the attended monitoring event 
outlined at Section 4.2.  The average maximum gunshot (137dB LZPeak) was converted to a 
SWL of 169dB(Z) based on the measurement distance (15.4m) and a directivity index of 3dB.  
The LZpeak model results are calculated discretely, therefore the gunshots at the six (6) traps are 
not cumulative.  It is expected that shots may occasionally happen simultaneously, however, 
that occurrence is expected to be included in the measured data (Section 4.2).   

The indoor shooting range is not included in the assessment for the following reasons: 

 The LZPeak levels from the outdoor range will dominate the noise levels at the sensitive 
receptors from this location; 

 The LZPeak descriptor is a discreet noise source which is highly unlikely to have cumulative 
noise emissions with the outdoor range if it happens to be operating at the same time as the 
indoor shooting range; and 

 The indoor shooting range is not expected to include any significant variable (LAeq) noise 
emissions, therefore it was not included in the model as a noise source. 

6.5 Noise Attenuation 

No acoustic attenuation such as fencing were required for Stages 1 to 7 for the proposed 
development.  
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6.6 Weather Conditions 

Noise modelling has been made using the prediction methodology ISO9613-2: 1996 which, by 
default, presents noise levels at the receiver for meteorological conditions which are favourable 
for propagation from the sound source to the receiver.  The predicted noise levels are 
considered to represent the average propagation under meteorological conditions including 
wind and temperature inversion. 

6.7 Predicted Noise Levels at Noise Sensitive Receptors 

Predicted noise levels and a comparison with the relevant noise assessment criteria are 
provided below in Table 18 to . 

Noise level contour diagrams are provided at Appendix E:. 

One (1) exceedance of 1 dB was predicted at Receptor 33 during the night-time period from 
variable noise sources, therefore, noise emissions from Stages 1 to 7 are predicted to achieve 
practical compliance without acoustic attenuation measures such as fencing.   

Table 12 Stages 1 to 7: Comparison of predicted cumulative variable noise levels with assessment criteria 
(day and evening)  

Receptor Descriptor 
Predicted noise level at the 
receptor (LAeq) 

Variable noise assessment 
criteria (LAeq) 

Receptor 1 LAeq,1hr 31 45 (day and evening) 
40 (night) 
 

Receptor 2 LAeq,1hr 25 

Receptor 3 LAeq,1hr 24 

Receptor 4 LAeq,1hr 31 

Receptor 5 LAeq,1hr 30 

Receptor 6 LAeq,1hr 30 

Receptor 7 LAeq,1hr 30 

Receptor 8 LAeq,1hr 30 

Receptor 9 LAeq,1hr 30 

Receptor 10 LAeq,1hr 31 

Receptor 11 LAeq,1hr 31 

Receptor 12 LAeq,1hr 33 

Receptor 13 LAeq,1hr 35 

Receptor 14 LAeq,1hr 33 
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Receptor Descriptor 
Predicted noise level at the 
receptor (LAeq) 

Variable noise assessment 
criteria (LAeq) 

Receptor 15 LAeq,1hr 34 

Receptor 16 LAeq,1hr 34 

Receptor 17 LAeq,1hr 35 

Receptor 18 LAeq,1hr 30 

Receptor 19  LAeq,1hr 32 

Receptor 20 LAeq,1hr 33 

Receptor 21 LAeq,1hr 30 

Receptor 22 LAeq,1hr 31 

Receptor 23 LAeq,1hr 33 

Receptor 24 LAeq,1hr 34 

Receptor 25 LAeq,1hr 35 

Receptor 26  LAeq,1hr 35 

Receptor 27 LAeq,1hr 34 

Receptor 28 LAeq,1hr 35 

Receptor 29 LAeq,1hr 33 

Receptor 30 LAeq,1hr 37 

Receptor 31  LAeq,1hr 37 

Receptor 32 LAeq,1hr 39 

Receptor 33 LAeq,1hr 41 

Receptor 34  LAeq,1hr 37 

Receptor 35 LAeq,1hr 29 

 

Table 13 Stages 1 to 7: Comparison of predicted cumulative continuous noise levels with assessment 
criteria (day and evening)  

Receptor Descriptor 
Predicted noise level at the 
receptor (LA90) 

Continuous noise assessment 
criteria (LA90) 

Receptor 1 LA90 9 41 (day) 
44 (evening) 
39 (night) 

Receptor 2 LA90 3 

Receptor 3 LA90 3 
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Receptor Descriptor 
Predicted noise level at the 
receptor (LA90) 

Continuous noise assessment 
criteria (LA90) 

Receptor 4 LA90 8 

Receptor 5 LA90 8 

Receptor 6 LA90 7 

Receptor 7 LA90 6 

Receptor 8 LA90 7 

Receptor 9 LA90 7 

Receptor 10 LA90 7 

Receptor 11 LA90 8 

Receptor 12 LA90 9 

Receptor 13 LA90 10 

Receptor 14 LA90 8 

Receptor 15 LA90 8 

Receptor 16 LA90 8 

Receptor 17 LA90 9 

Receptor 18 LA90 6 

Receptor 19  LA90 7 

Receptor 20 LA90 9 

Receptor 21 LA90 6 

Receptor 22 LA90 7 

Receptor 23 LA90 8 

Receptor 24 LA90 9 

Receptor 25 LA90 9 

Receptor 26  LA90 10 

Receptor 27 LA90 8 

Receptor 28 LA90 9 

Receptor 29 LA90 8 

Receptor 30 LA90 12 

Receptor 31  LA90 12 

Receptor 32 LA90 14 
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Receptor Descriptor 
Predicted noise level at the 
receptor (LA90) 

Continuous noise assessment 
criteria (LA90) 

Receptor 33 LA90 15 

Receptor 34  LA90 12 

Receptor 35 LA90 5 

 

Table 14 Stages 1 to 7: Comparison of predicted Lmax noise levels with assessment criteria (night)  

Receptor Descriptor 
Predicted noise level at the 
receptor (LAmax) 

Sleep disturbance noise 
assessment criteria (LAmax) 

Receptor 1 LAmax 38 55 

Receptor 2 LAmax 33 

Receptor 3 LAmax 32 

Receptor 4 LAmax 41 

Receptor 5 LAmax 40 

Receptor 6 LAmax 38 

Receptor 7 LAmax 37 

Receptor 8 LAmax 37 

Receptor 9 LAmax 37 

Receptor 10 LAmax 38 

Receptor 11 LAmax 37 

Receptor 12 LAmax 39 

Receptor 13 LAmax 40 

Receptor 14 LAmax 38 

Receptor 15 LAmax 38 

Receptor 16 LAmax 38 

Receptor 17 LAmax 38 

Receptor 18 LAmax 36 

Receptor 19  LAmax 38 

Receptor 20 LAmax 39 

Receptor 21 LAmax 38 
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Receptor Descriptor 
Predicted noise level at the 
receptor (LAmax) 

Sleep disturbance noise 
assessment criteria (LAmax) 

Receptor 22 LAmax 39 

Receptor 23 LAmax 41 

Receptor 24 LAmax 43 

Receptor 25 LAmax 43 

Receptor 26  LAmax 44 

Receptor 27 LAmax 44 

Receptor 28 LAmax 46 

Receptor 29 LAmax 43 

Receptor 30 LAmax 48 

Receptor 31  LAmax 47 

Receptor 32 LAmax 48 

Receptor 33 LAmax 49 

Receptor 34  LAmax 45 

Receptor 35 LAmax 37 

 

Table 15 Stages 1 to 7: Comparison of predicted LZPeak noise levels with assessment criteria (day and 
night)  

Receptor Descriptor 
Predicted noise level at the 
receptor (LZPeak) 

Section 440ZC of the EP Act 
noise assessment criteria 
(LZPeak) 

Receptor 1 LZPeak 93 95 

Receptor 2 LZPeak 83 

Receptor 3 LZPeak 82 

Receptor 4 LZPeak 87 

Receptor 5 LZPeak 87 

Receptor 6 LZPeak 85 

Receptor 7 LZPeak 83 

Receptor 8 LZPeak 83 

Receptor 9 LZPeak 82 
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Receptor Descriptor 
Predicted noise level at the 
receptor (LZPeak) 

Section 440ZC of the EP Act 
noise assessment criteria 
(LZPeak) 

Receptor 10 LZPeak 82 

Receptor 11 LZPeak 82 

Receptor 12 LZPeak 82 

Receptor 13 LZPeak 82 

Receptor 14 LZPeak 82 

Receptor 15 LZPeak 81 

Receptor 16 LZPeak 81 

Receptor 17 LZPeak 82 

Receptor 18 LZPeak 78 

Receptor 19  LZPeak 78 

Receptor 20 LZPeak 81 

Receptor 21 LZPeak 77 

Receptor 22 LZPeak 77 

Receptor 23 LZPeak 77 

Receptor 24 LZPeak 78 

Receptor 25 LZPeak 78 

Receptor 26  LZPeak 78 

Receptor 27 LZPeak 76 

Receptor 28 LZPeak 77 

Receptor 29 LZPeak 76 

Receptor 30 LZPeak 78 

Receptor 31  LZPeak 78 

Receptor 32 LZPeak 79 

Receptor 33 LZPeak 80 

Receptor 34  LZPeak 78 

Receptor 35 LZPeak 81 
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7. Noise Impact Assessment (One-off Event) 

7.1 Approach  

Forecasts noise emissions from a One-off Event at the proposed sports precinct have been 
calculated with SoundPlan v8.0, using the prediction method ISO 9613-2: (1996) which, by 
default, presents noise levels at the receiver for meteorological conditions which are favourable 
for propagation from the sound source to the receiver.  The predicted noise levels are 
considered to represent the average propagation under meteorological conditions including 
wind and temperature inversion.   

All prediction models have limits to their accuracy of prediction. This is due to the inherent 
nature of the calculation algorithms that go into the design of the models, the assumptions 
made in the implementation of the model, and the availability of good source sound power data. 
ISO 9613-2 has an estimated accuracy for broadband noise of ±3 dB at 1000 metres.  
Atmospheric and meteorological factors are not considered significant at the distances 
involved. 

The noise model represented a One-off Event during the day and evening time periods to align 
with the relevant noise assessment criteria shown at Section 5.1.5.  

7.2 Noise Source Levels 

Noise source design sound power levels (SWL) and sound pressure levels (SPL) of activities 
considered representative of those at the development have been used (Table 16). These 
noise source levels were derived from SoundPlan v8.0.  

Table 16 Design noise source power and pressure levels (One-off Event) 

Name Descriptor 

Sound Levels - 1/1 Octave SWL LZeq 

Total in dB(A) 63 
Hz 

125 
Hz 

250 
Hz 

500 
Hz 

1 
kHz 

2 
kHz 

4 
kHz 

8 
kHz 

Raised Voice Leq 42 36 36 38 69 65 49 40 71 

Amplified Speech Leq 56 50 50 52 83 79 63 54 85 

Rooftop Plant Leq and L90 87 82 79 74 72 69 67 65 78 

Car Door Closure Lmax 84 87 88 90 90 86 84 79 94 

50 x Spectators Leq 68 62 62 64 95 91 75 66 97 

Clubhouse 
Internal SPL 

Leq 
82 86 77 76 73 72 70 67 80 

Vehicle 
Movement 

Leq and 
Lmax 

78 85 79 76 79 80 76 73 85 



Noise Impact Assessment 
Toowoomba Region Sports Precinct 

Project Number: J000986 
Report Status/Date: Final/14/07/2022 
Page number: 40 

Name Descriptor 

Sound Levels - 1/1 Octave SWL LZeq 

Total in dB(A) 63 
Hz 

125 
Hz 

250 
Hz 

500 
Hz 

1 
kHz 

2 
kHz 

4 
kHz 

8 
kHz 

Sports Field Leq 65 59 59 61 92 88 72 63 94 

Referee Whistle Lmax 89 83 83 85 116 112 96 87 118 

7.3 Input Parameters 

The following key noise sources from a One-off Event from the proposed development were 
considered in the assessment: 

 Raised Voice; 

 Amplified Speech; 

 Rooftop Plant; 

 Spectators; 

 Clubhouse Internal; 

 Vehicle Movement; 

 Car Door Closure; 

 Sports Field; and 

 Referee Whistle. 

The cumulative noise emissions from the variable noise sources were modelled.  Car door 
closures were considered as discreet events as they are unlikely to occur simultaneously.  
Continuous noise emissions from air conditioners and mechanical plant were modelled.   

Noise source locations for a One-off Event are presented in Appendix F:.  

7.4 Model Assumptions 

The noise sources considered in the assessment are outlined below and in Table 17.   

Point receivers were located 1m from the building façade at a height of 1.8m above ground.   
Forecast noise levels were façade-affected.  5m ground contours were sourced from 
Geoscience Australia. 
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Table 17 Noise sources considered for a One-off Event 

Source 
Quantity in Model 
and Type of Source Timing Variable (Leq) 

Discreet 
(Lmax) 

Continuous 
(L90) 

Raised Voice 189 points 100% Yes - - 

Amplified Speech 4 points 100% Yes - - 

Rooftop Plant 2 points 100% Yes - Yes 

Car Door Closure 8 points, 9 areas 100% - Yes - 

50 x Spectators 60 points 100% Yes - - 

Clubhouse Internal SPL 9 industrial  
buildings  

100% Yes - - 

Vehicle Movement 26 line segments 1200vph @ 
40kph 

Yes Yes - 

Sports Field 2 area sources 100% Yes - - 

Referee Whistle 2 area sources 100% - Yes - 

 

Vehicle movements were based on the total number of vehicles expected during a One-off 
Event (Appendix B: - 1200) which were modelled during a single hour as a conservative 
assumption. These vehicles were modelled in the southern section only shown at Figure 6.   
Vehicle movements were represented by an Lmax source level that is nominated a speed of 
40km/hr and a number of movements per hour in order to present an Leq,1hr.   

Assessment of car door noise emissions is problematic due to the high degree of uncertainty 

precisely how often  and how hard  individuals may shut their car doors at a proposed car 
park.  Slamming is not a necessary outcome of car park activity but is likely to occur at some 
point, although infrequently.  As future car door noise is highly uncertain, assessment of noise 

emissions.     

max descriptor, representing a 
discrete, brief (and in this case, impulsive) event.  Council specifies Lmax sleep disturbance 
criteria for the night-time period. 

Noise levels from people at the event were categorised into three (3) groups (Raised Voice, 
Sports Field and Spectators): 

 Raised Voice - represents patrons and staff at the site who are not engaged in viewing a 
sporting event and participants at the premier fields = 189 raised voices.  

 Sports Field - represents people participating in sporting activities on fields (includes 
referees and referee whistle).  Grassed sports fields were represented by an area source 
where the nominated SWL was spread across the total area, as described in the SoundPlan 
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Emission Library for a soccer match. The SWL for a soccer match was applied to all sports 
fields. 

 Each sports field area source was assigned the Lmax SWL representing a referee's 
whistle.  The sports fields were assigned the stated Lmax noise level per square metre 
(i.e., the equivalent of 1 point source per square metre). The Lmax noise levels for a 
referee's whistle do not accumulate as they are considered discreet noise events. 

 Spectators - represents patrons engaged in viewing a sporting event.  

 Spectator noise is represented by 60 point sources each representing 50 spectators 
based on the formula: SWL = 80 + 10log(n) where n = number of spectators, as per the 
SoundPlan Emission Library v8.0. The number of spectators at each field is based on 
the total expected patrons for a one-off event (3000) and divided evenly between the 
rectangular and oval premier fields.   

Amplified speech was represented by a point source that is equivalent to 85 dBA measured at 
1m.  As shown in the noise source locations at Appendix F:, amplified speech was modelled at 
four (4) locations such as clubhouses where amplified speech is likely to occur.    

Internal Clubhouse noise emissions (Leq descriptor) were represented by a representative noise 
source from SoundPlan v8.0 which emanates noise from all facades.  

Rooftop mechanical plant and equipment (L90 descriptor) was represented by nominal locations 
for air conditioners and exhaust vents for kitchens at locations such as clubhouses. 

7.5 Noise Attenuation 

No acoustic attenuation such as fencing were required for a One-off Event for the proposed 
development.  

7.6 Weather Conditions 

Noise modelling has been made using the prediction methodology ISO9613-2: 1996 which, by 
default, presents noise levels at the receiver for meteorological conditions which are favourable 
for propagation from the sound source to the receiver.  The predicted noise levels are 
considered to represent the average propagation under meteorological conditions including 
wind and temperature inversion. 

7.7 Predicted Noise Levels at Noise Sensitive Receptors 

Predicted noise levels and a comparison with the relevant noise assessment criteria are 
provided below in Table 18. 

Noise level contour diagrams are provided at Appendix G:.  
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As shown below, noise emissions from a One-off Event at the proposed development are 
predicted to comply with the relevant noise assessment criteria without acoustic attenuation 
measures such as fencing.  

Table 18 One-off Event: Comparison of predicted cumulative variable noise levels with assessment criteria 
(day and evening)  

Receptor Descriptor 
Predicted noise level at the 
receptor (LAeq) 

Open-Air Event (EP Act) criteria 
(LAeq) 

Receptor 1 LAeq,1hr 26 70 (day and evening) 
 

Receptor 2 LAeq,1hr 22 

Receptor 3 LAeq,1hr 21 

Receptor 4 LAeq,1hr 27 

Receptor 5 LAeq,1hr 27 

Receptor 6 LAeq,1hr 27 

Receptor 7 LAeq,1hr 28 

Receptor 8 LAeq,1hr 28 

Receptor 9 LAeq,1hr 28 

Receptor 10 LAeq,1hr 29 

Receptor 11 LAeq,1hr 30 

Receptor 12 LAeq,1hr 33 

Receptor 13 LAeq,1hr 35 

Receptor 14 LAeq,1hr 34 

Receptor 15 LAeq,1hr 34 

Receptor 16 LAeq,1hr 35 

Receptor 17 LAeq,1hr 36 

Receptor 18 LAeq,1hr 30 

Receptor 19  LAeq,1hr 33 

Receptor 20 LAeq,1hr 34 

Receptor 21 LAeq,1hr 30 

Receptor 22 LAeq,1hr 31 

Receptor 23 LAeq,1hr 34 

Receptor 24 LAeq,1hr 35 
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Receptor Descriptor 
Predicted noise level at the 
receptor (LAeq) 

Open-Air Event (EP Act) criteria 
(LAeq) 

Receptor 25 LAeq,1hr 36 

Receptor 26  LAeq,1hr 36 

Receptor 27 LAeq,1hr 35 

Receptor 28 LAeq,1hr 37 

Receptor 29 LAeq,1hr 37 

Receptor 30 LAeq,1hr 40 

Receptor 31  LAeq,1hr 40 

Receptor 32 LAeq,1hr 42 

Receptor 33 LAeq,1hr 45 

Receptor 34  LAeq,1hr 40 

Receptor 35 LAeq,1hr 27 
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8. Discussion 

Noise emissions from Stages 1 to 7 at the proposed development are predicted to achieve 
practical compliance with the relevant assessment criteria without acoustic attenuation 
measures such as fencing.  The Department of Environment and Science (DES) (2020) note 
that a change in level of 3dB(A) is 'just perceptible'.  Therefore, the one (1) exceedance of 1dB 
during the night-time period for variable noise assessment criteria at Receptor 33 is highly 
unlikely to cause nuisance.   

Noise emissions from a One-off Event at the proposed development are predicted to comply 
with the relevant assessment criteria. 
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9. Recommendations 

9.1 Mechanical Plant and Equipment 

Mechanical plant and equipment that may be required for the development must be selected, 
sited and acoustically treated as necessary to satisfy the continuous noise assessment criteria, 
Development Approval conditions and the Environmental Protection Act 1994. 
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10. Summary  

 A noise impact assessment was completed for a proposed sports precinct at Gowrie 
Junction, Toowoomba.  

 Predicted noise emissions from the proposed development were assessed against the 
following: 

 Sections 440X, 440Y and 440ZC of the EP Act; 

 PO8 and PO13 of the Environmental Standards Code of the Toowoomba Regional 
Planning Scheme (TRPS) (2012, v27); and 

 AQOs under the Environmental Protection (Noise) Policy 2019. 

 Stages 1 to 7 of the proposed development are predicted to achieve practical compliance 
with the relevant assessment criteria. 

 Noise emissions from a One-off Event at the proposed development are predicted to comply 
with the relevant assessment criteria. 

 Mechanical plant and equipment that may be required for the development must be 
selected, sited and acoustically treated as necessary to satisfy the continuous noise 
assessment criteria, Development Approval conditions and the Environmental Protection 
Act 1994. 
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Appendix A: Development Plans 
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