


      

GHD | Alcoa of Australia Limited | 12565572 | Report 2 

 

1. Introduction 

1.1 Purpose of this report 

This report provides an analysis of the ambient noise monitoring conducted by GHD in the months of December 

2023 and January 2024. The baseline noise monitoring was conducted as part of the overall noise impact 

assessment for Alcoaôs proposed OôNeil (formerly referred to as óCMR-Aô) and CMR-B within the Holyoake East 

mining region. 

2. Scope and limitations 

2.1 Scope of work 

The scope of works for the baseline noise monitoring at OôNeil and CMR-B was as follows: 

ï Defined ambient noise monitoring locations and methodology for the three noise monitoring location sites: 

¶ Noise Sensitive Receiver 1 (NSR1) ï White Horse Hills campsite 

¶ Noise Sensitive Receiver 2 (NSR2) ï Mount Wells campsite 

¶ Noise Sensitive Receiver 3 (NSR3) ï Nerang Bibbulmun campsite 

ï Analysed the audio recordings of the ambient noise monitoring data at locations where audio was recorded 

(NSR1 and NSR2) 

ï Provided results of the ambient noise monitoring (this report). 
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2.2 Limitations 

This report has been prepared by GHD for Alcoa of Australia Limited and may only be used and relied on by Alcoa 

of Australia Limited for the purpose agreed between GHD and Alcoa of Australia Limited as set out in Section 2.1 

of this report. 

GHD otherwise disclaims responsibility to any person other than Alcoa of Australia Limited 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 the report and are subject to the scope limitations set out in the report.  

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 (refer section(s) 3 of this report). GHD disclaims liability arising from any of the 

assumptions being incorrect. 

If this report is required to be accessible in any other format, this can be provided by GHD upon request and at an 

additional cost if necessary. 
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3. Baseline noise monitoring 

As part of this assessment, baseline ambient noise monitoring was conducted. The purpose of the baseline 

ambient noise monitoring is to capture samples of the existing noise climate in the direct vicinity of the noise 

sensitive receptors prior to additional mining activities taking place (proposed pits and haul roads associated with 

OôNeil and CMR-B). 

Once collected the baseline noise dataset will enable the following assessments to be undertaken in the future: 

ï Understand the impacts of any potential noise level increases associated with operational noise from within 

the proposed OôNeil and CMR-B mining areas, with respect to the existing ambient noise. 

ï Identify the likelihood of noise exceedances resulting from the combination of the existing ambient noise with 

that of the proposed OôNeil and CMR-B mining areas. 

ï To enable assessment of the likely audibility of noise at the noise sensitive receptors (NSR) from the mine 

area including any tonal, modulation or impulsive components. 

3.1 Noise monitoring locations 

The noise loggers were deployed at three locations in direct vicinity of the noise sensitive recreational campsites 

where ambient noise levels are expected to be typical of the surrounding setting.  

Figure 3.1 show the locations of the loggers in the proposed mining area.  

Deployment dates were within the summer months of December of 2023 and January of 2024. 

Weather data was obtained for the deployment period from Collie East (Bureau of Meteorology) BoM Station (ID: 

009994). 

 



      

GHD | Alcoa of Australia Limited | 12565572 | Report 5 

 

Table 3.1 Noise monitoring locations and deployment dates 

Relevant NSR Coordinates (Easting, 
Northing) 

Logger ID Deployment dates Setup picture 

NSR1 - White Horse 
Hills campsite 

437719.00 m E, 
6391882.00 m S 

SN98026 ï SVAN 977C 
Class 1 Logger 

18/12/2023 to 02/01/2024 

 

NSR2 - Mount Wells 
campsite 

437752.00 m E, 
6381857.00 m S 

SN98026 ï SVAN 977C 
Class 1 Logger 

04/12/2023 to 18/12/2023 

 

NSR3 - Bibbulmun 
Nerang campsite 

441458.00 m E, 
6408184.00 m S 

SN98026 ï SVAN 958A 
Class 1 Logger 

04/12/2023 to 18/12/2023 
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3.2 Noise monitoring methodology 

The noise loggers were set to log overall A-weighted and third-octave band noise levels  using the slow time 

response of the logger. The logger recorded LA90, LA10, LA1 and LAeq noise levels at 15-minute intervals.  

ï LAeq is the equivalent continuous sound level over the measurement period. 

ï LA90 is representative of ambient noise as it describes the noise level exceeded for 90 percent of the 

measurement period.  

ï LA10 is the noise level exceeded for 10 percent of the measurement period and is used to understand received 

noise level at noise sensitive receptors.  

ï LA1 is the noise level exceeded for one percent of the measurement period. 

The noise loggers were calibrated before and after logging with allowable calibration drift as per Schedule 4 of the 

Environmental Protection (Noise) Regulations 1997. 

Audio recording was also carried out by the loggers at select locations (NSR1 and NSR2). Although the audio files 

have a cutoff at 6 kHz due to file size limitations, it was possible to generate spectrographs which graphically show 

indicative sound energy distribution against time. 

3.3 Audio recordings 

3.3.1 Audio analysis methodology 

Audio data was recorded at NSR1 (White Horse Hills campsite) and NSR2 (Mount Wells campsite) at 15-minute 

intervals. The logged noise data and audio files were analysed by GHD through a combination of both listening 

back to audio files recorded and spectrograph analysis. At NSR 3 location (Nerang Bibbulmun campsite) no audio 

was recorded. Environmental noise survey results are presented for all three locations in Table 3.3.  

Unweighted daily noise power spectrographs were generated in order to visualise the frequency content of the 

sound and identify the presence of noticeable frequency patterns that might be associated with a specific noise 

source. Wind speed data is also shown on the spectrographs to help identify any influence it may have on the 

overall noise levels recorded by the instruments (noise levels are summarised in Table 3.3).  

3.3.2 Audio recordings / spectrographs limitations 

The spectrographs have been generated using the audio files recorded by the loggers. Although both noise levels 

measured by the loggers and corresponding audio files characterise the same noise sources, the audio levels 

used for the spectrographs are unweighted and do not extend in frequency beyond 6 kHz (cut off frequency due to 

the limit in sampling frequency of the audio signal). 

The spectrographs allow the visualisation of frequency content of the noise sources present in the recordings, and 

how it changes with time. It is worth noting the overall audio sound power values are similar but do not fully match 

the overall sound levels measured by the logger, due to the limitations noted above. 

The spectrograph results for the noise monitoring periods at NSR1 and NSR2 are presented in Appendix A. 

3.3.3 Audio analysis results 

It was found that the majority of the noise is representative of the ambient noise levels. Representative data is 

noise that is present in the area due to its geographic location and does not contain extraneous or intervening 

noise due to temporal human activity (such as construction activities).  Listening back to audio files and analysis of 

the 24 hour spectrographs indicate the presence of the following noise sources and is further highlighted in 

Figure 3.2: 

ï High frequency insect noise for several hours at night time (seasonal and typically 7:00 pm to 2:00 am). 

ï Occasional contribution of foliage wind induced noise. 

ï Minimal or no traffic/aircraft noise was present. 



      

GHD | Alcoa of Australia Limited | 12565572 | Report 8 

 

 

Figure 3.2 24 hour spectrograph with comments on noise sources (Mt Wells campsite example) 
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Figure 3.3 24 hour spectrograph (White Horse Hills campsite example) 

At NSR 2 (Mount Wells Campsite) low frequency noise typically occurred frequently between the hours of 7:00 am 

and 5:00 pm and can be seen on the spectrographs. An example of this occurrence on Tuesday, 

5 December 2023 is indicated in Figure 3.2. 

As this low frequency noise occurred exclusively at the NSR2 location (Mount Wells Campsite), observation of the 

aerial imagery of the area suggests that the source of the noise is most likely due to the proximity of the 

Boddington gold mine which is expected to use a mobile fleet and other machinery to assist with the extraction of 

gold ore.  

 

 

Insects at 5kHz 
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Figure 3.4 Aerial imagery showing proximity of Mount Wells campsite to the Boddington Newmont mine site 

Although mobile plant noise is typically broadband at the source, medium and high frequencies tend to attenuate 

quicker over distance than low frequencies do. As a result, the presence of low frequency noise (25-50 Hz) at 

NSR2 is consistent with distant mining machinery. As can be seen on Figure 3.2, the low frequency noise is 

intermittent in nature which is also consistent with mobile plant.  

Listening back to the audio files confirm that the low frequency noise is audible at NSR2. As a result the proposed 

new mining pits and operations associated with OôNeil and CMR-B would be expected to comply with 5 dB below 

the assigned levels so as not to increase the noise levels in the area. 

 

NSR2 
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3.4 Noise criteria for sensitive receptors 

The noise criteria as per the Environmental Protection Noise Regulations 1997 (Regulations), based on assigned 

level at a noise sensitive premises is given in Table 3.2. Influencing factor (IF) depends on land use zonings within 

circles of 100 m and 450 m radius from the noise receiver, including: 

ï Proportion of industrial land use zonings 

ï Proportion of commercial zonings, and 

ï Presence of major (more than 15,000 vehicles per day) or secondary (6000 to 15,000 vehicles per day) 

roads. 

For this assessment it has been assumed that IF will be zero for all noise sensitive premises surrounding the 

Project, as they are more than 450 m from any industrial or commercial premises or major road.  

Table 3.2 Day, evening and night periods as defined by the Regulations 

Periods Time of Day LA10 assigned noise level, dB(A) 

Day 7:00 am ï 7:00 pm, Mon ï Sat 
9:00 am ï 7:00 pm, Sun and Public Holidays 

45 + IF 

Evening 7:00 pm to 10:00 pm 40 + IF 

Night 8:00 pm ï 7:00 am, Mon to Sat 
10:00 pm ï 9:00 am, Sun and Public Holidays 

35 + IF 

 

3.5 Noise monitoring results 

Tabulated summaries of the LA90 and LA10 are presented in Table 3.3, Table 3.4 and Table 3.5.  

The night time LA90 values were typically between 20 to 35 dB(A) for all locations. LA10 values during night time 

periods were typically from 30 to 45 dB(A). Both markers are typical of the soundscape in a rural area. Due to the 

presence of industrial noise at NSR 2 during the daytime ( Mt Wells Campsite) the noise criteria for this location 

will be 5 dB below the assigned level for that time of the day (daytime). 

Charts presenting daily noise levels for the entire monitoring period is also presented for each location in Appendix 

B. The charts are presented with: 

ï LA90, LA10, LAS1 and LAeq markers 

ï LA10 assigned noise level* 

ï Wind speed and direction 

ï Excluded areas for non-representative weather conditions 
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NSR1: White Horse Hills Campsite 

Table 3.3 White Horse Hills Campsite daily monitoring data 18/12/2023 to 02/01/2024 

Date Sound pressure levels, dB(A) 

Day 
LA90 

Evening 
LA90 

Night  
LA90 

Day  
LA10 

Evening 
LA10 

Night  
LA10 

Monday18-
Dec-23 

28 34 41 45 52 52 

Tuesday 19-
Dec-23 

37 41 37 51 48 46 

Wednesday 
20-Dec-23 

36 43 39 49 53 49 

Thursday 21-
Dec-23 

37 45 35 49 53 44 

Friday 22-Dec-
23 

23 45 36 38 51 47 

Saturday 23-
Dec-23 

31 40 39 44 51 52 

Sunday 24-
Dec-23 

24 45 34 40 48 43 

Monday- 5-
Dec-23 

24 41 23 39 49 32 

Tuesday 26-
Dec-23 

28 36 20 39 44 29 

Wednesday 
27-Dec-23 

21 33 38 34 52 49 

Thursday 28-
Dec-23 

31 43 44 47 53 54 

Friday 29-Dec-
23 

38 43 34 51 51 51 

Saturday 30-
Dec-23 

34 42 34 47 51 45 

Sunday 31-
Dec-23 

28 38 31 41 50 40 

Monday 1-Jan-
24 

26 33 26 38 46 41 

Tuesday 2-
Jan-24 

37 40 - 50 53 - 

Range 21 - 37 33 - 45[2] 20 - 44[2] 34 - 50 44 - 53 29 - 54  

Notes: 

1. Figures coloured in blue indicate the figure presented included periods of time where some 15-min data 

samples were excluded due to wind speeds over 5 m/s or precipitation occurrence. 

2. Night and Evening LA90 values of 44-45 is higher than typical for a rural location and is likely attributed to 

the proximity of the noise logger to highly active crickets after 7 pm. 
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NSR2: Mount Wells Campsite 

Table 3.4 Mount Wells Campsite daily monitoring data 04/12/2023 to 18/12/2023 

Date Sound pressure levels, dB(A) 

Day  
LA90 

Evening LA90 Night  
LA90 

Day  
LA10 

Evening 
LA10 

Night  
LA10 

Monday 4-
Dec-23 

33 38 29 42 49 40 

Tuesday 5-
Dec-23 

32 42 29 42 52 37 

Wednesday 6-
Dec-23 

33 46 30 45 55 39 

Thursday 7-
Dec-23 

31 33 28 42 51 33 

Friday 8-Dec-
23 

33 39 30 47 53 45 

Saturday 9-
Dec-23 

38 33 36 56 51 52 

Sunday 10-
Dec-23 

35 30 29 53 45 43 

Monday 11-
Dec-23 

32 37 28 48 50 37 

Tuesday 12-
Dec-23 

32 49 28 45 54 43 

Wednesday 
13-Dec-23 

31 44 29 47 53 40 

Thursday 14-
Dec-23 

32 39 31 43 60 44 

Friday 15-Dec-
23 

32 31 28 46 48 36 

Saturday 16-
Dec-23 

32 47 35 45 64 49 

Sunday 17-
Dec-23 

34 42 36 46 61 51 

Monday 18-
Dec-23 

39 - - 53 - - 

Range 31 - 39 31 - 49[2] 28 - 36 42 - 56 45 - 64 33 - 52 

Notes: 

1. Figures coloured in blue indicate the figure presented included periods of time where some 15-min data 

samples were excluded due to wind speeds over 5 m/s or precipitation occurrence. 

2. Evening LA90 values of 40-49 is higher than typical for a rural location and is likely attributed to the 

proximity of the noise logger to highly active crickets after 7 pm. 
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NSR3: Bibbulmun Nerang Campsite 

Table 3.5 Bibbulmun Nerang Campsite data 04/12/2023 to 18/12/2023 

Date Sound pressure levels, dB(A) 

Day  
LA90 

Evening  
LA90 

Night  
LA90 

Day  
LA10 

Evening 
LA10 

Night  
LA10 

Monday-4-
Dec-23 

32 37 25 48 46 40 

Tuesday-5-
Dec-23 

23 42 34 37 50 41 

Wednesday-6-
Dec-23 

30 37 28 40 53 39 

Thursday-7-
Dec-23 

24 36 23 37 49 32 

Friday-8-Dec-
23 

27 27 28 41 49 35 

Saturday-9-
Dec-23 

28 28 29 42 50 43 

Sunday-10-
Dec-23 

27 42 31 42 50 42 

Monday-11-
Dec-23 

28 41 32 40 51 42 

Tuesday-12-
Dec-23 

31 41 27 41 49 37 

Wednesday-
13-Dec-23 

31 34 24 46 44 33 

Thursday-14-
Dec-23 

26 35 34 38 45 44 

Friday-15-Dec-
23 

28 31 34 40 45 41 

Saturday-16-
Dec-23 

27 34 31 38 48 40 

Sunday-17-
Dec-23 

29 29 30 39 47 38 

Monday-18-
Dec-23 

33 - - 41 - - 

Range 23 - 33 27 - 42 23 - 34 37 - 48 44 - 53 32 - 44 

Notes: 

1. Figures coloured in blue indicate the figure presented included periods of time where some 15-min data 

samples were excluded due to wind speeds over 5 m/s or precipitation occurrence.  
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Appendix A  
Audio recording spectrographs 
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Appendix B  
Daily noise level charts 

  



      

GHD | Alcoa of Australia Limited | 12565572 | Report       

 

Daily noise level charts at NSR 1 (White Horse Hills campsite) ï 18-Dec-2023 
to 02-Jan-2024 
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