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EXECUTIVE SUMMARY 

MZI Resources Limited (MZI), through its subsidiary Keysbrook Leucoxene Proprietary Limited 

(KLPL), operate a mineral sands mine and primary processing plant within an area of rural land near 

the townships of Keysbrook and North Dandalup. The South West Main freight railway and South 

West Highway are approximately 1.0 and 1.8 kms to the east of the project area. 

This report has been prepared pursuant to Condition 14-5 of Ministerial Statement 810, which 

requires the submission of a quarterly report, prepared by an independent acoustic expert, 

addressing noise monitoring, noise data, compliance with assigned levels and noise abatement 

measures. Noise monitoring is undertaken consistent with the 2011 Noise Monitoring Plan.  

This report covers the fifth quarter of mining operations, from 22 October 2016 to 22 January 2017.  

KLPL engaged SVT to undertake attended noise monitoring on the night of 10 December 2016. The 

attended monitoring demonstrated that the operation’s noise emissions were below the assigned 

levels and confirmed the ongoing validity of automated, real time noise monitoring. 

A noise monitoring system is located to the south west of the operations, near the boundary of Lot 

20 Hopelands Rd. This monitoring location is as close as practicable to the nearest noise sensitive 

premise (a residence on Lot 20) while remaining on MZI’s approved premises. A directional noise 

logging system, known as the BarnOwl, has been in place at this location prior to operations starting 

in October 2015. An additional noise logging system NSOD1 (Noise Sentinel On Demand) is also in 

place at this location. The NSOD1 system has been the main source of data for the analysis and 

assessment described within this report. Data from the BarnOwl has been used to confirm, where 

ambient conditions allow, the contribution of noise from the direction of operations. 

Of the 93 nights in the reporting period, and using internally adopted protocols for categorisation, 

that includes filtering noise data in hourly blocks, considers recorded noise levels, noise 

characteristics, sound recordings (audio), directional data (where conditions allow), wind conditions, 

operational activities and background noise sources, the assessment has identified: 

 No verified exceedances of assigned noise levels; 

 77 nights of either confirmed no exceedance, or a low probability of exceedance; 

 13 nights with a medium probability of exceedance; and 

 3 nights with a high probability of exceedance (22nd Oct, 13th Nov, 25th Nov, 2016). 

The three nights categorised as containing periods with a high probability of exceeding the assigned 

levels were the result of adjusting measured noise levels for the presence of tonality, recorded at 

100 Hz (all three nights), and 40 or 50 Hz (some nights).  

Tonal characteristics were identified as an intermittent and frequent feature of operational noise 

emissions. Based on available noise monitoring data SVT cannot determine if this tonal noise would 

be audible, which is a requirement to meet the criteria for tonality. SVT has conducted its assessment 

on the conservative premise that these tonal characteristics are likely to be audible, though this is 

unconfirmed.  

The uncertainty concerning the treatment of tonal characteristics is a significant factor in not 

categorising the three instances of high probability of exceedance as a verified exceedance. This 

limitation has also meant that 13 nights were assessed as containing periods with a medium 
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likelihood of exceedance. These nights have the potential to be an exceedance if contributions from 

extraneous noise sources (such as traffic, wind/trees, birds, livestock, rural activities, trains etc.) 

were not present (or could be excluded), or if the identified tonal characteristics are audible at the 

receptor. 

KLPL have continued to progress significant noise abatement and management initiatives during the 

quarter. Numerous noise control and management actions were implemented and evidence provided 

that these controls have been beneficial. Through noise measurement and modelling, SVT can 

confirm that these noise controls have had a positive effect in reducing noise emissions of night time 

operations. Key improvements include: 

 Cladding of the entire lower floor fascia of the Wet Concentrator Plant (WCP) building and 

installation of sandbags to seal the opening between the cladding and the ground. 

 Installation of soft acoustic barriers around process water pumps and other large pumps outside 

of the WCP building. 

 Construction of earth bunds around tails return pumps.  

 Increased adaptive management of operations, including shutting down the Mining Feed Unit 

and WCP, to reduce noise emissions during higher risk weather conditions. 

SVT has made a number of recommendations in this report, including: 

1 Relocate the BarnOwl to an intermediate noise monitoring station, located between the mine 

site and the current monitor location. This monitoring station would then be primarily used for 

management of noise. SVT believe, with suitable placement, this would help in better identifying 

the source of any high or abnormal operational noise  requiring correction in order to maintain 

compliance. As this monitor would be located closer to site, the received operational noise would 

be more dominant and better identified, and the influence from birds, traffic and other noise 

sources would be less significant. This should mean the direction finding algorithm on the 

BarnOwl will work more effectively. The NSOD1, or another more permanent noise monitoring 

solution, should be maintained at or nearby the current noise monitoring station. 

2 To improve the certainty of the noise data analysis, review the weather station arrangement 

with regards to the wind speed sensor height, and add rainfall data collection to the system. 

3 Undertake further attended noise monitoring to confirm the audibility of 40/50 Hz low frequency 

tonal noise, and obtain more understanding of the source of 80 to 100 Hz low frequency emission 

observed to the south-west of the operations during attended monitoring on 10 - 11 December 

2016. 

4 Continue investigations into the possible influence on noise levels of train movements on the 

South West Main freight railway and vehicle movements on the South West Highway, east of 

the project area. 

5 Continue to assess the operation’s noise emissions on a frequent basis, particularly as prevailing 

winds ease over the next quarter, to more fully evaluate the effectiveness of noise controls 

implemented to date. 

6 KLPL should seek resolution from the relevant regulators to determine the correct influencing 

factor to apply at Lot 20 Hopelands Rd.  
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1. INTRODUCTION 

MZI Resources Limited (MZI), through its subsidiary Keysbrook Leucoxene Proprietary Limited 

(KLPL), operate a mineral sands mine and primary processing plant within an area of rural land near 

the townships of Keysbrook and North Dandalup. The South West Main freight railway and South 

West Highway are approximately 1.0 and 1.8 kms to the east of the project area. Keysbrook mine 

operations commenced on 22 October 2015. The Keysbrook mine operates continuously, 24 hours 

per day, 7 days per week. 

Operations occur on private freehold land, which is predominantly used for pastoral grazing and 

small rural lots. Figure 6-1 in Appendix A presents an aerial view of the mine area and surrounds, 

including the closest residences (lots).  

To inform management of noise emissions from the operations, noise monitoring is undertaken 

consistent with the 2011 Noise Monitoring Plan1. Additional monitoring was undertaken by KLPL 

during the quarter to ensure the rigour of noise data and investigate potential enhancements to the 

monitoring system. 

A noise monitoring system is located to the south west of the operations, near the boundary of Lot 

20 Hopelands Rd. Appendix A indicates the location of the noise monitoring system. This monitoring 

location is as close as practicable to the nearest noise sensitive premise, which is a residence on Lot 

20 Hopelands Rd, referred to as NSR 1.  

SVT have been commissioned by KLPL to prepare quarterly noise reports to the requirements 

contained in Condition 14-5 of Ministerial Statement 8102 : 

14-5  The proponent shall submit quarterly reports to the CEO, prepared by an independent 

acoustic expert, which include the following: 

a.  reviews noise monitoring methodology and results for the quarter; 

b.  an assessment of the extent to which noise emissions from the proposal comply with 

the Noise Regulations; and 

c.  details of any management or other measures that the proponent has implemented, or 

proposes to implement, to abate emissions, and to prevent non-compliance with the 

Noise Regulations, and the effectiveness of any measures that have been implemented. 

A summary of the quarterly reports presenting the analysis and assessment results since the start of 

operations are listed in Table 1-1. This report covers the fifth quarter of operations, from the 22nd 

October 2016 to 22nd January 2017.  

                                                

1 Noise Monitoring Plan, August 2011, 511442-11b, Lloyd George Acoustics 

2 Ministerial Statement No. 810, 19 October 2009, Statement That a Proposal May Be Implemented Pursuant to the Provisions 

of the Environmental Protection Act 1986. 
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Table 1-1: Summary of Keysbrook Mineral Sands Mine quarterly noise monitoring compliance reports 

Operations 

Period 
Date Range Report Reference 

Q1 2016 22nd October 2015 to the 22nd January 2016 SVT Report  1370900-5-100-Rev2-18.Feb.2016 

Q2 2016 23rd January 2016 to 22nd April 2016 SVT Report  1401854-1-100-Rev4-3.Jun.2016 

Q3 2016 23rd April 2016 to 22nd July 2016 SVT Report  1401854-2-100-Rev3-19.Aug.2016 

Q4 2016 23rd July 2016 to 22nd October 2016 SVT Report  1401854-3-100-Rev4-18.Nov.2016 

Q5 2017 22nd October 2016 to 22nd January 2017 This report 
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2. REGULATIONS AND LICENCE CONDITIONS 

2.1 Assigned Levels 

Noise management in Western Australia is implemented through the Environmental Protection 

(Noise) Regulations 1997 (the Regulations) which operate under the Environmental Protection Act 

1986. The Regulations specify maximum noise levels (assigned noise levels) which are the highest 

noise levels that can be received at noise-sensitive (residential), commercial and industrial premises.  

Appendix B provides further detail on the regulatory Assigned Levels, as well as details for the 

calculation of the influencing factor for NSR 1 (as this receptor is the focus of the compliance 

assessment). The influencing factor considers land use and zoning within 450 metres of a noise 

sensitive premise in determining assigned levels. 

Table 2-1 presents the LA10 assigned noise levels for the residence at NSR 1, which has an influencing 

factor applied. The LA10 assigned level is quoted in the table as this is considered to be the most 

stringent for KLPL operations. A map presenting all nearby noise sensitive receptors is presented in 

Figure 6-1 in Appendix A.  

Table 2-1: Assigned noise levels (LA10) in dB(A) 

Ref. Address 
Influencing 

Factor in dB 

Assigned Noise levels (LA10) in dB(A) 

Week day3 
Evening and 

Sunday4 
Night5 

NSR 1 
Lot 20 Hopelands Rd, North 

Dandalup 
1 46 41 36 

 All other sensitive receptors 0 45 40 35 

 

The Regulations allow for an assessment period of between 15 minutes and 4 hours (period to be 

determined by the regulator). For this assessment, a one hour period was adopted for a screening 

process in the first step of analysing noise data to identify periods that warrant greater investigation 

for compliance risk. When considering compliance, a longer period, such as four (4) hours, is 

considered more appropriate. The reason for this is that, due to the nature of mining operations, 

levels can vary widely from hour to hour, a longer period is more representative of operational noise 

levels. This is consistent with SVT’s experience of how the Regulations have been applied on other 

facilities with similar, temporal, noise characteristics. 

2.1.1 Feedback from the EPA and DER on the calculation of the assigned 

level. 

SVT has calculated the influencing factor presented in Table 2-1. As discussed in the previous noise 

reports, the Department of Environment Regulation (DER) and the Office of Environmental Protection 

Authority (OEPA) have separately indicated different positions on the influencing factor to be applied 

                                                

3 Week day: 0700 to 1900 hours Monday to Saturday. 
4 Evening and Sunday: 1900 to 2200 hours all days, and 0900 to 1900 hours Sunday and public holidays. 
5 Night: 2200 hours on any day to 0700 hours Monday to Sunday and 0900 hours Sunday and public holidays. 
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at NSR 1. SVT recommend that KLPL seek further clarification from the relevant regulators on the 

application of an influencing factor at NSR 1. In the meantime, SVT has continued to apply the 

originally calculated influencing factor. 

2.2 Noise Monitor Placement 

Condition 14-4 of Ministerial Statement No. 810 requires that “monitoring of noise levels at a location 

or locations representative of the noise sensitive premises closest to the active mining area for which 

the proponent does not have written agreement in place…”.  

For the current operations, NSR 1 is the closest residence without an agreement. The noise 

monitoring station has been located near the common boundary between the mine and Lot 20 

Hopelands Rd (NSR 1, see Appendix A). The assigned noise levels for this residence form the basis 

of the assessment of the monitoring data. 

As the noise monitor is located approximately 150 metres nearer the mine than the residence, 

operational noise levels received at the residence may vary slightly to the levels at the noise monitor. 

Under most circumstances the noise levels from the mine at the monitor should be slightly higher 

than at the residence. 

2.3 Corrections for Characteristic of Noise 

Measured noise levels at the receiver are required to be adjusted if the noise exhibits intrusive or 

dominant characteristics, i.e. if the noise is impulsive, tonal, or modulating. If the noise is assessed 

as having tonal, modulating or impulsive characteristics, the measured noise levels are adjusted by 

the amounts given in Table 2-2. The adjusted noise levels must comply with the assigned noise 

levels. Regulation 9 sets out objective tests to assess whether the noise is taken to be free of these 

characteristics. These adjustments are cumulative to a maximum of 15 dB. 

Table 2-2: Adjustments for intrusive or dominant noise characteristics 

Situation Adjustment to Measured Level 

Where tonality is present +5 dB 

Where modulation is present +5 dB 

Where impulsiveness is present +10 dB 
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2.5 Assessment of Tonality 

Regulation 9(1) defines an assessment method for tonality: 

 tonality means the presence in the noise emission of tonal characteristics where the 

difference between —  

 (a) the A-weighted sound pressure level in any one-third octave band; and 

 (b) the arithmetic average of the A-weighted sound pressure levels in the 2 adjacent 

one-third octave bands, 

 is greater than 3 dB when the sound pressure levels are determined as LAeq,T levels where 

the time period T is greater than 10% of the representative assessment period, or greater 

than 8 dB at any time when the sound pressure levels are determined as LA Slow levels.  

 

SVT notes the importance of recognising that for noise emissions to be considered as having tonality, 

“tonal characteristics” must be present in the noise emission. That is, the tonal noise must be able 

to be identified as tonal by a listener.  This requires that the “tonal noise” must first be subjectively 

audible at the assessment location and that it contains a prominent frequency and is characterised 

by a definite pitch. If the tonal noise is audible, the objective test is then applied to determine if the 

tonal characteristics meet the definition of tonality and whether an adjustment needs to be applied. 

With recordings of the measured sound, the limitations on playback equipment and the relative levels 

of sound mean that the subjective test for tonality cannot be confidently conducted as a desktop 

only exercise. Therefore, to assess tonality in full, attended noise monitoring is typically required, 

along with the capture of one third octave spectral data.  The analysis of the monitoring data does 

provide a trigger for further investigation of potential tonality through attended monitoring.  

As indicated above, it is not practicable to fully assess the presence of audible tonal characteristics 

using noise monitoring data. Instead, in analysing the data for this report, SVT has applied a objective 

test, and professional judgement, to assess tonality. 
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3. SUMMARY OF ACTIVITIES IN Q4 2016 

3.1 Current Operations 

Throughout the Q5 period, KLPL temporarily suspended night time mining, and night time activities 

were consequently limited to ROM (Run Of Mine) feeding at the Mine Feed Unit (MFU), and operation 

of the Wet Concentrator Plant (WCP). Excavation of ore and transport of the material to the MFU 

were voluntarily limited by KLPL to the day-time period. 

3.2 Measures Undertaken by KLPL 

Based on noise issues identified in September 2016, KLPL has prepared a Noise Improvement Plan6, 

which details six actions that are being implemented. These actions are listed below, together with 

achievements to date. 

Noise Improvement Plan Action 1: Ongoing review of noise monitoring equipment required to 

provide reliable data for determination of compliance and to assist noise management, especially 

with respect to tonality from fixed plant and mobile equipment. 

 KLPL engaged Brϋel & Kjӕr (B&K) to determine and correct the issues identified with the 

BarnOwl. KLPL, with B&K, have resolved earlier operational issues identified with the BarnOwl. 

The BarnOwl has been operating effectively since 11 October 2016, and now logs one third 

octave spectral data. Dialogue with B&K (Denmark) is ongoing to optimise the performance of 

the instrument. An additional noise logger (NSOD1) was deployed at the BarnOwl location to 

provide independent checks of the BarnOwl data, and has been capturing data since 27 

September 2016. Further information on this logger is presented in Section 4.1.2. 

 KLPL have implemented a calibration program to ensure BarnOwl calibration is maintained. 

 An additional noise monitor has been deployed to investigate the contribution of operational 

noise at NSR 1, by recording noise at a representative distance from the WCP considered less 

affected by local, extraneous noise sources. 

Noise Improvement Plan Action 2: Review monitoring schedule and methods required to ensure 

ongoing compliance with the Environmental Protection (Noise) Regulations 1997. 

 KLPL engaged SVT to undertake one night of attended noise monitoring in December 2016. 

 KLPL have advised SVT that further attended noise monitoring will be scheduled for February 

2017. 

 A requirement to undertake a minimum number of nights of attended monitoring within each 

quarter has been defined in a draft revision of the Keysbrook Mineral Sands Mine Noise 

Monitoring Plan. 

                                                

6 Keysbrook Mineral Sands Noise Improvement Plan, Doc No.: ACO-WA-005-21613, Date: 11 Nov 2016, Pacific Environment 

Limited 
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Noise Improvement Plan Action 3: Identify additional noise mitigation measures to be undertaken 

for mobile equipment and fixed plant. 

 KLPL have completed (in December 2016) cladding of the entire lower floor fascia of the WCP 

building, and have also used sandbags to seal the opening between the cladding and the 

ground. 

 Soft acoustic barriers have been installed around process water pumps and other large pumps 

outside of the WCP building to reduce noise emitted to the south (the barriers have been 

upgraded since first installed and reported in the Q4 2016 independent noise compliance 

report). 

 Earth bunds have been installed around tails return pumps.  

 The use of tails return pumps at night time has been restricted to only allow use of the “Pioneer” 

pumps, and exclude the use of the noisier “Prestige” pumps. 

 KLPL have modified the MFU arrangement so that loaders/excavators feed the MFU without 

driving up ramps to an elevated drive-over hopper. 

 Adjustments to pump operation parameters (power frequency) have been made to reduce tonal 

noise in the 50Hz one third octave band7, and reduce tonality. 

 Reconfiguration of exhaust piping and mufflers has been undertaken on selected mobile 

equipment. 

 KLPL are in discussion with various suppliers for the installation of noise controls on mobile 

equipment, including high performance mufflers, and engine bay treatments. 

 The feasibility of installation of noise barriers and other acoustic enclosures for more intricate 

areas of the WCP continues to be pursued. 

 Vibration experts have been commissioned to investigate potential vibration sources in the WCP.  

Noise Improvement Plan Action 4: Review and refine inputs to the predictive noise management 

tool, MaestroMine, to better inform daily mine planning and adaptive management measures when 

alerts occur, particularly at night. 

 KLPL engaged SVT to undertake updated sound power measurement of site equipment,  update 

the noise model, validate the noise model based on monitoring data, and include updates into 

the MaestroMine noise management system. This was completed in December 2016. 

 KLPL continue to use MaestroMine on a daily basis as a key component in noise management. 

Noise Improvement Plan Action 5: Prepare a revised noise monitoring and management plan based 

on actual mining operations and current noise monitoring and management measures, for 

submission to the regulator for acceptance as an “approved noise monitoring plan” as per Ministerial 

Statement 810. 

 KLPL has engaged SVT to assist in revising the Keysbrook Mineral Sands Mine Noise Monitoring 

Plan. The draft revised plan will be submitted to the OEPA by 31 January 2017. The plan 

                                                

7 Keysbrook Operations Evaluation of Implemented Noise Improvement Measures Like for Like Comparison 12th Oct 2016 

and 2nd Nov 2016. 
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proposes continuous noise monitoring at multiple locations (current practice), relocation of the 

BarnOwl (continuous noise monitoring will be maintained at the current location of the BarnOwl 

using NSOD1, which is installed at the same location), and a core minimum number of night 

time attended monitoring sessions. 

Noise Improvement Plan Action 6: Expand the noise exposure reduction program 

 KLPL has previously and continues to offer neighbours with noise exposure reduction treatments 

such as double glazing to homes. 

 KLPL continue to proactively engage (or seek to engage) neighbouring residents to identify and 

resolve any noise related matters. 

3.3 Attended Noise Monitoring 

Noise monitoring was undertaken on the night of the 10 December  through to the morning of the 

11 December 2016, with the following objectives: 

 Assist in real-time assessment of operational noise to correlate with automated data feeds and 

assist determinations as to the need to modify operational activities (e.g. stand down 

equipment, shut down the MFU and WCP) to reduce operational noise; 

 Assess noise reductions achieved with recently implemented noise controls; 

 Assess operational noise emissions for tonality; and 

 Assess operational noise emissions for compliance.  

It was found that that operation’s noise emissions were compliant with the assigned levels. The four 

(4) hour assessment period LAS10 level was 26.9 dB(A) in close proximity to the BarnOwl location. 

Noise levels were elevated in the 40Hz 1/3 octave band, however this was not audible as a tone to 

the assessor, and thus is not considered to meet the definition for tonality. 

It was observed that during measured periods where mobile plant was audible a 100Hz 1/3 octave 

tonal characteristic was present. This was noted to be less than 10% of the assessment period and 

thus does not satisfy the requirement for a tonality adjustment. However, this should (and continues 

to) be monitored and managed accordingly. 

It was noted that a constant low frequency noise (predominantly 80Hz and 100Hz) from the south-

west (i.e external, offsite noise source) was audible for a significant period of the monitoring period. 

This external noise was not the dominant source when operational noise was audible. SVT has 

attributed the noise as potentially due to distant traffic (external to KLPL’s operations). 

Operational noise was not audible for a significant period of the attended monitoring period. 

Livestock noise (cows) was present up to approximately 2300 hours, being dominant in the range of 

250 to 1.6 kHz, and dogs barking dominant between 400 Hz and 2 kHz was sporadic throughout the 

monitoring period. Bird noise was observed to begin at approximately 0330 hours, and dominant in 

the frequency range 800 Hz to 1.25 kHz. Traffic noise, external to KLPL’s operations, was increasing 

from 0400 hours onwards. 

Given that noise emissions were below the assigned level under downwind (source to receiver) 

conditions, it is concluded that the noise controls implemented prior to attended monitoring have 

had some effect in reducing operational noise emissions. 
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4. LOGGING NOISE DATA ANALYSIS 

4.1 Keysbrook Mine Noise Logging Station 

Appendix A indicates the location of the monitoring station, relative to the WCP and the MFU. The 

BarnOwl directional noise logging system has been in place at this location prior to operations starting 

in October 2015. 

An additional noise logging system, NSOD1 (Noise Sentinel On Demand 1), was deployed adjacent 

to the BarnOwl system and has been recording data since 22 September 2016. Data from NSOD1 

has been used to validate the performance of the BarnOwl. The NSOD1 data has been used as the 

primary dataset in the analysis for this quarter, while the BarnOwl directional data was used to assess 

the direction of received noise when appropriate ambient conditions enabled this.  

4.1.1 BarnOwl Directional Noise Logger 

The Keysbrook noise monitoring station utilises a BarnOwl™ directional noise logger, which is 

prescribed through the project’s currently accepted Noise Monitoring Plan (2011). The BarnOwl 

utilises a three microphone array that enables the system to approximately determine the direction 

of the sound source. This is intended to enable differentiation of the contribution of operational noise 

from the overall noise at the monitor location (which often includes noise from birds, cars, cows, 

wind in trees, etc). 

Figure 4-1 presents a photo of the BarnOwl system.  

The BarnOwl directional system captures and logs the following:  

Total The total sound pressure level from a single microphone. 

All Directionally 

Identified Sources  

The total noise level calculated by the directional system algorithm, from all 

directionally identified sources. It excludes sources with no measureable 

direction (see list below). The metric is an indicator of the dominance or 

otherwise of overall background noise. 

Angle of Interest The noise level calculated by the directional system algorithm, including only 

noise from the direction of the minesite. 

When the “Total” level is much larger than the “All Directionally Identified Sources” level, this 

indicates that the dominant noise is:  

a) outside of the plane of direction finding (such as aircraft overhead);  

b) the noise is “all encompassing” or dispersed, such as wind generated foliage noise, 

insect/bird noise, or road traffic noise; 

c) outside of the frequency range of direction finding (very low or high frequency); or 

d) within 3 m of the microphone array. 

In the circumstances for all encompassing noise, some proportion of this noise may be assigned to 

the Angle of Interest by the algorithm. 

While sophisticated instrumentation, the nature of environmental noise means the BarnOwl cannot 

always distinguish between noise sources. Like any sound level meter, the system cannot filter out 

wind or rain noise. 
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Once winds exceed a relatively low speed and background noise levels increase, the BarnOwl’s 

direction finding analysis algorithm is less reliable (likely due to wind generated noise in trees being 

“all encompassing”). 

During the Q5 period, the following alert settings were utilised on the BarnOwl: 

 5 minute alerts on “Angle of Interest” and “All Sources” L10;  

 1 hour alerts on “Total” L10; 

 Warning alerts are setup for 8 dB below the limit; 

 Exceedance alerts setup for 5 dB below the limit; and 

 60 second audio files of the worst period are recorded for all alerts. 

Note: Keysbrook Mine use a limit of 35 dBA for the purposes of noise monitoring/management. 

Use of the BarnOwl data in the analysis and assessment of operations noise emissions has considered 

the limitations of the system with relation to Schedule 4 of the Environmental Protection (Noise) 

Regulations 1997.   

.  

Figure 4-1: The BarnOwl noise monitor 

4.1.2 Noise Sentinel on Demand  

The NSOD1 system utilises a Brϋel & Kjӕr Type 2250 sound level meter to continuously log noise 

data. The NSOD system meets the sound level meter requirements of the Environmental Protection 

(Noise) Regulations 1997 (SVT has not sighted calibration certificates). 

Noise alerts are not implemented on the NSOD1 system. 

Limitations of the NSOD 1 system (typical of all noise logging systems) include: 

 The system has no directional noise capability;  
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 The system cannot filter out wind or rain noise; and 

 The sound recording is of the noisiest part of the period, which may be caused by extraneous 

noise sources and therefore may be unrepresentative of operational noise emissions. 

4.2 Meteorological Data 

KLPL provided the weather data used for this assessment, which was recorded at various locations 

on site. The data sources are summarised in Table 4-1. 

Table 4-1: Sources of Meteorological Data 

Date Range Source of Meteorological Data 

Before the 14th December 2016 BAM dust monitor located near to the mine’s access road 

After the 14th December 2016 The BarnOwl monitor’s weather station, located at the BarnOwl 

 

It is noted that both of the weather stations used are at a low height (<3m), and have nearby trees 

that may have a shielding effect. The weather data is logged and averaged over 15 minute samples, 

time stamped for the start of the logged period. 

4.3 Data Filtering Methodology 

Analysis of the data was restricted to night hours only, between 10 pm and 5 am. 

Hourly noise data samples were extracted from the NSOD1 monitor. The L10,1h was used to evaluate 

noise levels in relation to the assigned levels. 

Data samples were assessed for tonality in accordance with the objective test set out in the 

Regulations (see section 2.4 for further explanation) within the frequency range from 25 Hz to 2 kHz. 

This frequency range has been selected as representative of operational noise emissions at the 

measurement location. The LAeq,1h spectrum was used to assess tonality. 

The likelihood of compliance was assessed on a night by night basis. The following aspects of the 

data were considered in evaluating the probability of compliance: 

 Logged statistical data (difference between L10 and L90 etc) to determine likely dominance 

of operational (WCP) noise; 

 Logged directional data from the BarnOwl system (where appropriate conditions enabled the 

data to be referenced with confidence) to assess the operation’s contribution to the noise 

(difference between L10 of All Directionally Identified Sources and Angle of Interest); 

 Logged spectral data to identify the probable source of the noise (i.e. mine, traffic, birds, 

wind); 

 Audio data generated by alerts; 

 Weather data, to assess if prevailing wind conditions were favourable for noise propagation, 

or if the wind speed is high enough to generate noise from trees; 
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 The time of day was also considered to determine if the noise could be related to bird or 

traffic activity patterns; and 

 Logged mine activities (where available). 

4.4 Noise Level Assessment and Limitations 

The assessment of compliance is based on the likelihood of operational noise exceeding the assigned 

levels over a longer assessment period (3 – 4 hours). The reason for the longer assessment period 

is explained in Section 2.1. Table 4-2 summarises the assessment classifications applied to each 

filtered sample, based on the outcomes of further investigation. 

Table 4-2: Assessment classification definitions 

Assessment 

Classification 
Definition 

No Exceedance 

 Where the noise levels do not exceed the assigned levels (including where 

most of a night is below the assigned levels, with only one or two periods of 

Low Likelihood of exceedance.)  

Low Likelihood 

 Where the data indicates that the majority of the noise is from extraneous 

sources (ie noise sources not related to mine site operations, such as birds, 

traffic, planes, community, etc.); and/or 

 Where the result is unlikely to cause an exceedance over a longer 

assessment period. 

Medium Likelihood 

 Where from examination of the data, it is unclear whether the noise is from 

mining operations or from extraneous noise, such that there is a 

contribution of both to the overall measured noise, and that exclusion of this 

extraneous noise may reduce measured levels to below the assigned 

levels; or 

 Where from examination of the data, it is uncertain if “tonality” (causing an 

adjustment leading to a potential exceedance finding) would be audible and 

therefore meet the regulatory definition. 

High Likelihood 

 Where the data indicates that the majority of noise is from mining 

operations, although some contributions from extraneous noise still exists, 

but it is considered that exclusion of this extraneous noise may not reduce 

the level to below the assigned level. 

Verified Exceedance 
 Where the data positively demonstrates that the dominant noise is from 

mining operations, and this noise is above the assigned levels. 

 

The classification of verified exceedance has been included for completeness. Due to the limitations 

in the assessment of unattended noise monitoring data, the classification of an exceedence as 

“verified” is  difficult to meet. In general overall noise levels (i.e operatonal noise and all other 

environmental and anthropogenic noise) are within 1 to 2 dB of the assigned level. Limitations with 

regards to the Keysbrook noise monitoring analysis include: 

 Inability to assess the audible presence of tonal characteristics (see section 2.4); 

 Inability to exclude all extraneous noise sources (i.e. birds, wind in trees, traffic); 
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 Difficult to accurately determine, under many wind conditions, the contribution of mine site 

noise to the overall noise levels in the absence of the direction finding capability;  

 Audio is provided in short snippets (as opposed to continuous audio);  

 No rain data from the weather station, and therefore reliance on spectral analysis or audio 

recordings to confirm the presence of rain (which adds background noise); and 

 At times, wind data has been observed to not match noise monitoring observations (wind data 

is captured at a low height and subject to local influences, (and prior to 14 December 2016 not 

at the same location as the noise monitoring station)). 

4.5 Compliance Assessment of Logged Data 

SVT has undertaken an analysis of night time noise monitoring data from the 22nd October 2016 to 

the night of 22rd January 2017 to compare measured data to the assigned levels. Appendix C contains 

a table detailing the full findings of the analysis and review. 

Low frequency tonal characteristics in the 40 and 50 Hz one third octave band have occurred (albeit 

less frequently towards the end of the monitoring period), and sometimes meet the objective criteria 

for tonality according to the regulations. However, SVT is unsure if this tonal noise would be audible, 

and therefore may not meet the full criteria for tonality (see discussion in section 2.4). Where the 

application of a tonality adjustment to the assigned limit is uncertain, and the tonal characteristic is 

causing the exceedance, SVT has considered these periods as a medium likelihood of exceedance. 

Of the 93 nights assessed, the following summarise our findings: 

 No verified exceedances were determined; 

 77 nights of either no exceedance, or a low probability of exceedance; 

 13 nights with a medium probability of exceedance; and  

 3 nights with a high probability of exceedance. 

The three nights SVT considers as containing periods with a high likelihood of exceedance are 

summarised in Table 4-3. Appendix D contains plots of logged data, and spectral plots for each of 

the nights classified as a high probability of exceedance. 
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Table 4-3 Summary of nights with a high probability of exceedance 

Date 

1 Hr Assessments, LA10 

dBA 

(Start time, High 

probability periods only) 

Tonality 

Observations 

Wind 

Conditions 
Justification 

Sat, 22 

Oct 2016 

11 PM, 34.1 dBA Tonal 

2 AM, 37.3 dBA, Tonal 

All Periods: 50 

Hz and 100 Hz 

Northerly 

winds up to 1.9 

m/s 

A high likelihood of exceedance  

occurred between 23:00 hrs to 24:00 

hrs and 02:00 hrs to 03:00 hrs; medium 

likelihood of exceedance for other 

periods.  The data indicates noise is 

dominated by operations, with tonal 

noise at 50 Hz and 100 Hz. Both fixed 

plant and mobile equipment are likely to 

be contributing to the noise emissions. 

Sun, 13 

Nov 2016 

10 PM, 33.2 dBA, Tonal 

11 PM, 31.8 dBA, Tonal 

12 AM, 32.6 dBA, Tonal 

1 AM, 33 dBA, Tonal 

2 AM, 38.8 dBA 

10 PM, 12 AM 

and 1 AM - 

100 Hz 

11 PM - 50 Hz 

South / South-

east  winds <1 

m/s between 

22:00 and 

02:00 

A high likelihood of exceedance  

occurred between 22:00 hrs and 02:00 

hrs. The data indicates noise is 

contributed to by operations, with tonal 

noise at 50 Hz and 100 Hz. Both fixed 

plant and mobile equipment are likely to 

be contributing to the noise emissions. 

Fri, 25 

Nov 2016 

1 AM, 34.1 dBA, Tonal 

2 AM, 35 dBA, Tonal 

100 Hz - 12am 

onwards 

Southerly 

winds <2m/s 

most of night 

A high likelihood of exceedance  

occurred between 01:15 hrs and 02:30 

hrs, with a tonality adjustment applied. 

The remainder of the night consists 

mostly of wind generated noise. 

 

4.5.1 Nights with a Medium Likelihood of Exceedance 

While three nights of high probable exceedance were identified, care should be taken as any night 

assessed as a medium likelihood of exceedance would have had the potential to constitute a high 

likelihood of exceedance if contributions from extraneous noise sources were not present, or if the 

identified tonal noise is audible. 

4.5.2 BarnOwl Data Findings 

The following findings were made with regards to available BarnOwl data: 

 BarnOwl “Total” L10 levels were consistent with, or slightly higher than, the NSOD1 L10 data (see 

plots in Appendix D).  

 The “All Directionally Identifiable Sources” and “Angle of Interest” levels were always at least 

several dB lower. This is expected as the algorithm excludes unidentified sources. 

 There are few nights in the analysis where the BarnOwl data was useful in identifying a strong 

noise contribution from the mine (see plots in Appendix D noting the correlation between the 

“All Directionally Identifiable Sources” and “Angle of Interest” L10 levels).  
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 The nights where direction finding within the angle of interest was useful were typically where 

the operations noise levels were higher (generally due to wind conditions). On most nights 

“Angle of Interest” levels were not available or not considered representative of the contribution 

from operations. 

 Once winds exceed a relatively low speed the background noise levels increase, and the 

BarnOwl’s direction finding analysis algorithm does not work effectively. This is likely due to 

wind generated noise in trees being “all encompassing”, and exceeding the limitations of the 

system.  

Notwithstanding the limited applicability of the directional functionality, the BarnOwl is correctly 

reporting overall levels and measured levels are consistent with the NSOD1 data. 

4.5.3 Other Points of Discussion 

The Q5 period was characterised by consistent high levels of wind, which has meant most nights 

assessed are “washed out” by wind induced foliage noise. 

Since transitioning the weather data to using the BarnOwl’s weather station, more consistency has 

been observed between the wind speed and the background noise level measured.The weather 

station is approximately 2 metres high, and reported wind speeds are often much lower than the 

expected speeds (i.e. compared to forecast wind, or considering the levels of background noise 

generated). Often, wind induced foliage noise is dominant at measured wind speeds less than 1m/s. 

Table 4-4 below shows a summary of the findings of the analysis over the last four months (includes 

some data from Q4).  The table demonstrates a trend of reducing incidence of higher probability 

exceedance findings toward lower probability of exceedence findings.   

Table 4-4 Monthly Statistics on Nightly Data Analysis Results since October 

Nightly Rating (refer to Table 4-2) October November December January 

High 3 2 0 0 

Medium 11 5 4 2 

Low 15 19 25 18 

No Exceedance 2 4 2 2 

Total number of days in data set 31 30 31 22 

 

After completion of the Q5 monitoring period, a comparison of one night’s data from the Barn Owl 

and another monitor located east of the project area (in near proximity to the South West Main 

Freight railway) was undertaken. This comparison demonstrated spikes in the BarnOwl 15 minute 

plotted noise levels that correlate with confirmed train movements from the eastern logger audio. 

Furthermore, the BarnOwl data indicates elevated levels in numerous 1/3 octave frequency bands 

(including the 100 and 125 Hz bands) during train movements in periods where the operations were 

shut down. This information may inform future analysis where tonality adjustments are considered 

based on elevated 100 Hz and 125 Hz bands.  Further work will be conducted over the next quarter 

to understand more fully the implications of this finding, and improve the assessment methodology 

to account for it. 
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4.6 Noise Related Shut Downs (Adaptive Management) 

During the quarter, KLPL maintained its adaptive management approach, which includes daily 

predictive noise assessments, based on weather forecasts, to determine the extent and location of 

operational activities. In addition, operational activities continued to be proactively modified or 

temporarily idled based on noise alerts triggered by the noise monitors and field observations by 

KLPL staff (predominantly the Shift Supervisor). Table 4-5 details the times during the reporting 

period that mineral processing at the WCP/MFU was temporarily shut down based on monitoring and 

assessments of plant noise levels. A conservative management approach appears to have been 

applied while further noise attenuation work, and assessment of the effectiveness of this work, is 

progressed. 

Table 4-5: Noise related shut downs 22 October 2016 – 22 January 2017 

Date  Minutes KLPL Comment 

19/11/16  600  WCP/MFU – delayed start up following maintenance shutdown. 

20/11/16  318  
WCP/MFU – Team Leader concern with noise monitoring validity. Plant 

down until monitoring validity confirmed.  

08/12/16  126  WCP/MFU shutdown 

09/12/16  110  
WCP/MFU -  Feed off from 4.10 am,  complete shutdown initiated 5.10 

am.  

10/12/16  80  WCP/MFU  shutdown 

25/12/16  184  
WCP/MFU  -  Feed off 9.29 pm, based on supervisor field observation. 

Total shut from approx. 10.50 pm to 0.30 am. 

2/01/2017 35 WCP/MFU  – Feed off to check noise levels 

7/01/17 247 WCP/MFU  – Feed off 11.23 pm, shut down to 3.30 am 

8/01/17 136 WCP/MFU  – Feed off 11.27 pm, shut down to 1.32 am 

9/01/17 142 WCP/MFU  – Feed off 11.38 pm, shut down to 2.00 am 

10/01/17 358 WCP/MFU  – 3 periods between 10.18 pm and 06.00 am 

11/01/17 60 
WCP/MFU  – extended am shutdown (see 10/1/17) leading into 

scheduled MFY maintenance shut 

12/01/17 8 WCP/MFU  – Noise checks from 1.03 am 

13/01/17 185 WCP/MFU  – Feed off 11.06 pm, shut down to 2.11 am 

14/01/17 155 WCP/MFU  – Feed off 3.55 am, shut down to 6.00 am 

15/01/17 126 WCP/MFU  – Feed off 06.00 am, shut down to 8.06 am (Sunday) 

20/01/17 34 WCP/MFU  – Feed off 2.00 am, shut down to 2.34 am 
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5. RECOMMENDATIONS 

It is noted KLPL have been progressing with significant improvements with regards to reducing their 

noise emissions, and managing operational noise, and that this work is ongoing. These improvements 

are in line with those presented in the Noise Improvement Plan8, outlined in section 3.2. 

Some recommendations specific to the Q5 findings are made below. These recommendations may 

overlap with actions KLPL have already committed to, however SVT have included them as they are 

relevant to the requirements of this report, and could be used as input when revising the noise 

monitoring and management plans:  

1 Relocate the BarnOwl to an intermediate noise monitoring station, located between the mine 

site and the current monitor location. This monitoring station could then be primarily used for 

adaptive management of operational activities to limit noise emissions where atmospheric 

conditions make this necessary. SVT believe, with suitable placement, this would help in better 

identifying elevated or abnormal noise issues requiring attention. As this monitor would be 

located closer to site, the received operational noise would be more dominant and better 

identified, and the influence from birds, traffic and other noise sources less significant. This 

should mean the direction finding algorithm on the BarnOwl will work more effectively. The 

NSOD1, or another more permanent noise monitoring solution, should be maintained at, or 

nearby, the current noise monitoring station. (Reflected in draft revised Noise Monitoring Plan) 

2 To improve the certainty of the noise data analysis, review the weather station arrangement 

with regards to the wind speed sensor height, and add rainfall data collection to the system. 

(Actioned by KLPL) 

3 Undertake further attended noise monitoring to confirm the audibility of 40/50 Hz low frequency 

tonal noise, and obtain more understanding of the 80 to 100 Hz low frequency rumble from the 

south-west (observed in attended monitoring on 10 - 11 December 2016). (Reflected in draft 

revised Noise Monitoring Plan) 

4 Continue investigations into the possible influence on noise levels of train movements on the 

South West Main freight railway and vehicle movements on the South West Highway, east of 

the project area. (Actioned by KLPL) 

5 Continue to assess the operation’s noise emissions on a frequent basis, particularly as prevailing 

winds ease over the next quarter, to more fully evaluate the effectiveness of noise controls 

implemented to date. (Actioned by KLPL, reflected in draft revised Noise Monitoring Plan) 

6 KLPL should seek resolution from the relevant regulators to determine the correct influencing 

factor to apply at NSR 1.  

 

                                                

8 Keysbrook Mineral Sands Noise Improvement Plan, Doc No.: ACO-WA-005-21613, Date: 11 Nov 2016, Pacific Environment 

Limited 



Client: Keysbrook Leucoxene Pty Ltd 

Subject: Keysbrook Mineral Sands Mine Environmental Noise Compliance Reporting Q5 2017 

 

Doc: 1401854-4-100-Rev4-31.Jan.2017   Page 18 

6. CONCLUSION 

SVT have assessed noise monitoring data for the fifth quarter of mining operations at the Keysbrook 

Mineral sands Mine (22 October 2016 to the night of 22 January 2017). Data from the NSOD1 system 

has been the main source for the analysis and assessment. Data from the BarnOwl has been used 

to confirm if noise received is from the direction of operations. 

Ninety three (93) nights of monitoring data have been assessed in this quarter. Of these, SVT did 

not identify any verified exceedences. Three nights with periods considered a high probability of 

exceeding the assigned levels were identified in October and November. The three nights were the 

result of adjusting measured noise levels for the presence of tonality, recorded at 100 Hz (all three 

nights), and 40 or 50 Hz (some nights). It is noted that, given the nature of environmental noise and 

limitations of the analysis (discussed in section 4.4) these likely exceedances cannot be verified.  

Thirteen nights were identified with a medium probability of exceedance. Some of these were due 

to undeterminable audibility of tonal characteristics at 40 or 50 Hz. On many of these nights it was 

difficult to determine the operation’s contribution to the overall levels due to influence from birds, 

wind, traffic and other extraneous sources. 

Numerous noise controls were implemented around the WCP in December 2016, along with 

operational management measures, to reduce noise emissions (Section 3.2). The Q5 period was 

characterised by consistent high levels of wind, which has meant the level of operational noise 

emissions was not able to be reliably determined on the majority of nights. Further monitoring is 

required to capture data sets under appropriate weather conditions to fully determine operational 

noise emissions of operations post implementation of noise controls. Nevertheless, through plant 

noise measurements and modelling, SVT can confirm that these noise controls have been beneficial. 

SVT has made a number of recommendations in this report which are specific to the findings from 

the Q5 period (see section 5). SVT understands that KLPL has accepted these recommendations and 

actioned the majority of them.  
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APPENDIX A MAP OF THE KEYSBROOK MINE SITE 

 

 
Figure 6-1:  Aerial view of the Keysbrook mine site, surrounding area and location of the Barn Owl and NSOD1 

noise monitors 
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APPENDIX B INFLUENCING FACTOR CALCULATIONS 

Appendix B-1 Environmental Protection (Noise) Regulations 

Assigned Noise Levels 

Management of industrial noise in Western Australia is implemented through the WA Environmental 

Protection (Noise) Regulations 1997 which operate under the Environmental Protection Act 1986. 

The Regulations specify maximum noise levels (Assigned Noise Levels) which are the highest noise 

levels that can be received at noise-sensitive (residential), commercial and industrial premises.  

For noise sensitive premises (i.e. residences), an “influencing factor” is incorporated into the assigned 

noise levels. The influencing factor depends on land use zonings within circles of 100 metres and 

450 metres radius from the noise receiver, including: 

 the proportion of industrial land use zonings; 

 the proportion of commercial zonings; and 

 the presence of major roads. 

The presence of major roads or industrial developments (or zoning for those developments) can 

result in influencing factors in a range from 0 to 20dB.  

The regulations categorises “land on which a mining operation is carried on” as industrial premises 

for the purposes of calculating the influencing factor. 

For noise sensitive residences, the time of day also affects the assigned levels.  

The regulations define three types of assigned noise level: 

 LAmax Assigned Noise Level means a noise level which is not to be exceeded at any time; 

 LA1 Assigned Noise Level which is not to be exceeded for more than 1% of the time; and 

 LA10 Assigned Noise Level which is not to be exceeded for more than 10% of the time. 

Table C-6-1 below presents the generic Assigned Noise Levels for noise sensitive premises defined 

in the regulations. 

Table C-6-1  Assigned noise levels 

Type of premises receiving 

noise 
Time of day 

Assigned Noise Levels dBA 

LA 10 LA 1 LA max 

Noise sensitive premises: highly 

sensitive area 

0700 to 1900 hours Monday to 

Saturday 

45   +       

influencing factor 

55   +       

influencing factor 

65   +       

influencing factor 

0900 to 1900 hours Sundays and 

public holidays 

40   +       

influencing factor 

50   +       

influencing factor 

65   +       

influencing factor 

1900 to 2200 hours all days 
40   +       

influencing factor 

50   +       

influencing factor 

55   +       

influencing factor 

2200 - 0700 hours on any day Monday 

to Saturday & 

2200 - 0900 hours Sunday and public 

holidays 

35   +       

influencing factor 

45   +       

influencing factor 

55   +       

influencing factor 

Noise sensitive premises: any area 

other than highly sensitive area 
All hours 60 75 80 
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Appendix B-2 NSR 1 Influencing Factor Calculation 

Appendix Figure B-1 presents the location of NSR 1, reach of the 100 m and 450 m circles used for 

the Assigned Level Calculations, and area considered “industrial”. The calculation of the influencing 

factor was based on vector map data supplied by KLPL. Appendix Table B-1 details the influencing 

factor calculation results. 

 
Appendix Figure B-1: Shows the location of NSR 1, reach of the 100 m and 450 m circles used for the Assigned 

Level Calculations, and area considered “industrial” 
 

Appendix Table B-1: Parameters used in calculating the Influencing Factor for current land use at NSR 1 

Influencing Factor Variables 
Within 100 
metres of 
receiver 

Within 450 
metres of 
receiver 

Contribution to 
Influencing Factor, 

[dB] 

Percentage of Type A premises (industrial) 0% 5.2% 0.52 

Percentage of Type B premises (commercial) 0% 0% 0 

Major roads 0 0 0 

Secondary roads 0 0 0 

Calculated Influencing Factor [dB] 1 
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APPENDIX C DETAILED ASSESSMENT TABLE 

 



SVT Job No.

SVT Doc No

Revision Prepared Reviewed Date

0 Peter Glorie / Tom Wiltshire / Connor Walton Greg Stewart 24/01/2017

1 Tom Wiltshire Greg Stewart 30/01/2017

2 Peter Glorie Greg Stewart 31/01/2017

Assessment Location: Assigned Level:

AL means “Assigned Level” AOI means "Angle of Interest”
N/R indicates “Not 

Required”
O/A means to “Overall” N/A indicates data Not Available TA indicates “Tonality Adjustment”

Date (night of) 1 Hr Assessments Tonality Plots Barn Owl Data Spectral Audio Weather Additional
Likelihood of 

exceedance
Finding Comments

Sat, 22 Oct 2016

10 PM, 36.8 dBA, Tonal

11 PM, 34.1 dBA Tonal

12 AM, 35.3 dBA, Tonal

1 AM, 35.1 dBA, Tonal

2 AM, 37.3 dBA, Tonal

3 AM, 34.8 dBA, Tonal

4 AM, 42.6 dBA, Tonal

All Periods: 50 Hz and 100 

Hz

11-12 and 3-4: Plots indicate constant 

noise

Plots show strong contribution 

from the direction of AOI

Typical of operations noise with strong 

tonal characteristic at 100 Hz and 50 Hz

Clear and audible operation 

noise can be heard during 

period

Northerly winds up to 1.9 

m/s
High

A high likelihood of exceedance  was identified between 11:00 

pm to 12:00 am and 2AM to 3AM, medium for other periods.  The 

data indicates noise is dominated by operations, with tonal noise 

at 50 Hz and 100 Hz. Both fixed plant and mobile equipment are 

likely to be contributing to the noise emissions.

Sun, 23 Oct 2016
3 AM, 33.8 dBA, Tonal

4 AM, 42.9 dBA, Tonal
50 Hz Plots indicate constant noise

Minimal BarnOwl Data in this 

period

Quite typical of operations noise with 

tonal characteristic 50 Hz

Indicates significant 

contribution from birds 800 Hz 

to 1.25 kHz

South / South-east  winds 

<1 m/s between 22:00 and 

02:00

Low

Low likelihood of exceedence during night period, as early 

morning bird chorus dominates levels.  Tonal peaks well below 

overall levels.

Mon, 24 Oct 2016 3 AM, 34.4 dBA, Tonal 50 Hz and 630 Hz

L10 and L90 tracking closely, 

suggesting constant noise typical of 

operations

BarnOwl showing contribution 

from AOI direction

Spectrum atypical of operations noise 

with significant contribution 630 - 800 

Hz 

Suspected operations noise 

audible, some bird/ambient 

noise

Southerly winds <2m/s 

most of night
Medium

Medium  for 1hr period (3 am). Signs of dominating plant noise 

seen in collected data. Unknown contribution from extraneous 

noise. Data trend and spectrum raises possibility of short term 

exceedance  around 3am before morning activity dominates 

overall levels.

Tue, 25 Oct 2016

1 AM, 31.5 dBA, Tonal

3 AM, 33.4 dBA, Tonal

4 AM, 44.5 dBA

1 AM, 100 and 250 Hz

3 AM, 100 Hz

L10 and L90 trending differently 

suggesting extraneous noise.

Directional data shows 

contribution from all directions. 

However L10 directional levels 

was not calculated.

LAS10 AOI 0 dBA

Typical operations profile with slightly 

elevated levels above 630Hz 

Dominated by traffic noise 

masking other noise sources.

Potential background 

operations noise (3am).

<0.1m/s wind at BAM Low

Low likelihood of exceedance from 03:00am to 04:00am - 

probable operations noise buteven with tonality not expected to 

exceed long period AL. 

Wed, 26 Oct 2016

10 PM, 32.6 dBA, Tonal

2 AM, 33.2 dBA, Tonal

3 AM, 31.4 dBA, Tonal

4 AM, 47 dBA

10 PM, 200 Hz

2 AM, 315 and 630 Hz

3 AM, 1 kHz

Indicated extraneous noise Indicated extraneous noise Low
Low likelihood of exceedance during night period. Higher levels 

are evaluated as caused by extraneous noise.

Thu, 27 Oct 2016
3 AM, 31.6 dBA, Tonal

4 AM, 46.4 dBA
3 AM, 50 Hz

L10 and L90 tracking similarly 

however some spike in Leq suggest 

extraneous sources

Directional data shows minimal 

contribution and does not align 

with the L10 Total Levels.

LAS10 AOI 0 dBA

Appears typical of operation noise

1 audio recording available.

Faint operations noise heard as 

well as ambient noise.

Extraneous traffic noise is 

audible.

In Mandurah, the wind 

shifted slightly around 3 am 

from SSE to a SE direction.

Unlikely to exceed if 

assessed as a 4 hour 

assessment period.

Medium

A medium likelihood of exceedance was identified between 3:00 

am to 4:00 am. The data indicates noise was contributed to by 

operations, with tonal noise at 50 Hz. Both fixed plant and mobile 

equipment are likely to be contributing to the noise emissions.

Fri, 28 Oct 2016
12 AM, 33.7 dBA, Tonal

4 AM, 45.5 dBA
12 AM, 50 Hz

Noise appears inconsistent suggesting 

not operations related

Spectrum shape suggests potential 

mining noise but is not typical. Other 

sources, as noted in audio, may be 

driving this shape.

Traffic noise and dogs barking Low
Low likelihood of exceedance during night period, based on 

observation of overall levels and audio.

Sat, 29 Oct 2016 4 AM, 48 dBA

Noise levels increasing significantly 

after 4 am due to daily traffic and bird 

noise activity

Spectrum typical of bird and traffic 

noise
No Exceedance No Exceedance.

Sun, 30 Oct 2016

1 AM, 36.5 dBA

2 AM, 37.5 dBA

3 AM, 39.6 dBA

4 AM, 49.6 dBA

Shows large difference in L10 and L90 

values suggesting extraneous sources

Flattened spectrum after midnight 

typical of extraneous noise caused by 

weather events.

Clear wind and rain noise Up to 2 m/s Low Low likelihood of exceedance during night period.

Mon, 31 Oct 2016

11 PM, 37.9 dBA

12 AM, 47.3 dBA

1 AM, 45.6 dBA

2 AM, 47.5 dBA

3 AM, 44 dBA

4 AM, 50.3 dBA, Tonal

4 AM, 1.25 kHz Indicates extraneous noise
Spectrum typical of extraneous noise 

caused by weather events.
Low Low likelihood of exceedance during night period.

Tue, 1 Nov 2016

10 PM, 32.8 dBA, Tonal

11 PM, 47.8 dBA

12 AM, 54 dBA

1 AM, 50.9 dBA

2 AM, 50.2 dBA

3 AM, 47.6 dBA

4 AM, 48.9 dBA

10PM, 50 Hz 100 Hz 

Noise appears inconsistent / 

extraneous due to difference 

between L10 and L90

AOI warning alerts between 2200 

and 2230 hours was indicated to 

be solely from the AOI.

LAS10, alerts AOI 27.3 - 28.5 dBA

LAS10,1hr AOI 26.9dBA

10pm Typical operations noise profile 

with clear tonality at 50 and 100 Hz.

10PM Barking dogs dominate 

sample and extraneous traffic 

noise.

Potential background 

operations noise.

<0.3 m/s winds (2200 

hours) Weather effects 

after 11pm

Low

Low likelihood of exceedance (2200 - 2300 hours) based on Barn 

Owl all sources and AOI L10 levels.

Low likelihood of exceedance for other periods due to weather.

Wed, 2 Nov 2016
3 AM, 31.5 dBA, Tonal

4 AM, 48.1 dBA, Tonal

3 AM, 315 Hz

4 AM, 1.25 kHz

Notable difference between L10 and 

L90 values.

No AOI or AS data indicates 

extraneous noise dominant.
Clear 315 Hz tonality No clear operations noise Low

Low likelihood of exceedance during night period, based on Barn 

Owl indicating extraneous noise. 
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Assessment Location: Assigned Level:

AL means “Assigned Level” AOI means "Angle of Interest”
N/R indicates “Not 

Required”
O/A means to “Overall” N/A indicates data Not Available TA indicates “Tonality Adjustment”

Date (night of) 1 Hr Assessments Tonality Plots Barn Owl Data Spectral Audio Weather Additional
Likelihood of 

exceedance
Finding Comments

Noise Monitor near Lot 20 Hopelands Rd 36 dBA

Thu, 3 Nov 2016 4 AM, 49.1 dBA, Tonal 4 AM, 1.25 kHz

Noise levels increasing significantly 

after 4 am due to daily traffic and bird 

noise activity

No AOI or AS data indicates 

extraneous noise dominant.

Spectrum typical of bird and traffic 

noise

L10 below assigned level for  

periods before 4am
No Exceedance

No likelihood of exceedance during night period, based on  

overall levels.

Fri, 4 Nov 2016

11 PM, 33.1 dBA, Tonal

12 AM, 32.7 dBA Tonal

1 AM, 38.1 dBA

2 AM, 40.8 dBA

3 AM, 45.6 dBA

4 AM, 50.5 dBA, Tonal

11 PM and 12 AM, 100 Hz

4 AM, 1.25 kHz

11PM-12AM: Plots indicate possible 

plant noise throughout hour (LA10 

and LA90 within 5 dB)

11PM - Directional data shows 

significant contribution from the 

AOI.

LAS10,1hr AOI 29.2dBA

12PM - Directional data shows all 

contribution from the AOI.

However, directional LA10 levels 

were not calculated.

LAS10,1hr AOI 0dBA

Indicating increasing extraneous noise

11PM - 3 audio recordings 

available.

Extraneous cattle and traffic 

noise present.

Potential faint operations 

noise.

12PM - Increasing wind noise, 

grazing cattle. Possible plant 

noise

<1 m/s winds Medium

A medium likelihood of exceedance was identified between 11:00 

pm and 1:00 am. The data indicates noise is dominated by 

operations, with to+O44nal noise at 100 Hz. Both fixed plant and 

mobile equipment are likely to be contributing to the noise 

emissions. Wind noise increasing in 12pm period.

Sat, 5 Nov 2016 4 AM, 51.1 dBA, Tonal 4 AM, 50 Hz and 1.25 kHz Increasing noise levels after 4am No AOI contribution
Increased high frequency response 

after 4am dominated levels

Howling wind and some bird 

activity
No Exceedance

No likelihood of exceedance during night period, based on  

overall levels.

Sun, 6 Nov 2016 4 AM, 47.9 dBA, Tonal 315 Hz and 1.25 kHz

Noise levels increasing significantly 

after 4 am due to daily traffic and bird 

noise activity

No AOI contribution
Spectrum typical of bird and traffic 

noise after 4am
No Exceedance

No likelihood of exceedance during night period, based on  

overall levels.

Mon, 7 Nov 2016

11 PM, 33.3 dBA, Tonal

12 AM, 31 dBA, Tonal

2 AM, 37.9 dBA

3 AM, 33.7 dBA, Tonal

4 AM, 50.3 dBA

11 PM, 125 Hz

12 AM, 50 Hz

3 AM, 50 Hz

Raised levels at 11pm to 1am suggest 

extraneous contribution.

flattening of spectrum suggests some 

wind effects later in the night.

Higher winds than usual 

present
Low

Low likelihood of exceedance during night period, do to 

extraneous noise and weather contributions.

Tue, 8 Nov 2016
10 PM, 40.7 dBA,

4 AM, 48.4 dBA, Tonal
4 AM, 100 Hz and 1.25 kHz

Large difference between L10 and 

L90. Suggests extraneous sources 

present

Flattening of spectrum between 2200 

and 0200 suggests wind noise.  

Quite high winds (≥2.7 m/s 

at BAM).  Trend of wind 

speed correlates with noise 

trend. 

Low
Low likelihood of exceedance during night period, as data is 

affected by extraneous noise.

Wed, 9 Nov 2016

12 AM, 34.3 dBA, Tonal

3 AM, 31.9 dBA, Tonal

4 AM, 50.6 dBA, Tonal

12 AM, 50 Hz

3 AM, 50 Hz

4 AM, 100 Hz

Notable difference between L10 and 

L90 response behaviour. Suggests 

transient noise events dominate. Not 

typical of mining noise.

Not Available Increased higher frequency responses
Dominating wind noise 

(rustling leaves)

very low wind speeds 

overnight
Low

Low likelihood of exceedance during night period, as overall trend 

does not suggest continuous noise.

Thu, 10 Nov 2016

10 PM, 36.0 dBA, Tonal

1 AM, 36.2 dBA, Tonal

3 AM, 31.5 dBA, Tonal

4 AM, 49.2 dBA

10 PM, 80, 125 and 250 HZ

1 AM, 50 Hz

3 AM, 50 and 125 Hz

Notable separation between L10 and 

L90 results for majority of night. 

Seemingly inconsistent noise

Directional data indicates noise 

from outside the AOI.
Spectra atypical of operations noise

Extraneous traffic and bird 

noise
Low

Due to extraneous noise contributions, low likelihood of 

exceedance during night period. 

Fri, 11 Nov 2016
3 AM, 31.7 dBA, Tonal

4 AM, 50.7 dBA, Tonal

3 AM, 50 and 160 Hz

4 AM, 50 Hz, 160 Hz and 

1.25 kHz

Increasing noise levels, low separation 

between L90 and L10

Directional data indicates 

contribution from outside the 

AOI.

LAS10,1hr AOI 0dBA

Directional data for the alert at 

0355 indicates a strong 

contribution from the AOI.

LAS10,alert AOI 28dBA

Showing increased higher frequencies

2 audio recordings available.

Audio indicates extraneous 

traffic and bird noise.

Potential plant noise heard in 

sample 0355 alert.

<0.1 m/s at the BAM Medium

A medium likelihood of exceedance was identified between 3:00 

am and 4:00 am (0.5 dB over AL when TA included) . The data 

indicates noise is dominated by operations, with tonal noise at 50 

Hz and 160 Hz. Both fixed plant and mobile equipment are likely 

to be contributing to the noise emissions.

Sat, 12 Nov 2016

1 AM, 31.8 dBA, Tonal

2 AM, 35.6 dBA, Tonal

3 AM, 40.4 dBA

4 AM, 51.6 dBA

50 and 100 Hz (1 AM and 2 

AM)

Noise levels steadily increasing after 1 

AM
Not Available

Increasing flattening of spectrum 

tracking with increasing overall noise 

levels, indicates likely weather 

contributions to extraneous noise

Not Available ≤1.4 m/s at BAM Low
Low likelihood of exceedance during night period. Noise appears 

to be attributed to extraneous sources due to unusual spectrum.

Sun, 13 Nov 2016

10 PM, 33.2 dBA, Tonal

11 PM, 31.8 dBA, Tonal

12 AM, 32.6 dBA, Tonal

1 AM, 33 dBA, Tonal

2 AM, 38.8 dBA

3 AM, 45 dBA

4 AM, 48.5 dBA

10 PM, 12 AM and 1 AM - 

100 Hz

11 PM - 50 Hz

L10 and L90 tracking closely and 

steadily

Showing dominant contribution 

from the AOI.

Spectrum is typical of operations noise 

profile. Slightly elevated levels 

between 125 and 400 Hz.

Not Available

South / South-east  winds 

<1 m/s between 22:00 and 

02:00

High

A high likelihood of exceedance was identified between 10:00 pm 

and 2:00 am. The data indicates noise is contributed to by 

operations, with tonal noise at 50 Hz and 100 Hz. Both fixed plant 

and mobile equipment are likely to be contributing to the noise 

emissions.

Mon, 14 Nov 2016

10 PM, 41.9 dBA

11 PM, 43 dBA

12 AM, 48 dBA

1 AM, 46.3 dBA

2 AM, 42.5 dBA

3 AM, 33.9 dBA, Tonal

4 AM, 43.9 dBA, Tonal

100 Hz - 3 and 4 AM
Various noise levels (L10, L90) are 

quite spread during entire night

Low contribution from AOI - 10 

PM
Typical of extraneous noise

Dominating wind noise, leaves 

rustling

South / South-east  winds 

<1 m/s between 22:00 and 

02:00

Low
Ambient noise dominated by wind effects throughout. Low 

likelihood of exceedance during night period.
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Assessment Location: Assigned Level:

AL means “Assigned Level” AOI means "Angle of Interest”
N/R indicates “Not 

Required”
O/A means to “Overall” N/A indicates data Not Available TA indicates “Tonality Adjustment”

Date (night of) 1 Hr Assessments Tonality Plots Barn Owl Data Spectral Audio Weather Additional
Likelihood of 

exceedance
Finding Comments

Noise Monitor near Lot 20 Hopelands Rd 36 dBA

Tue, 15 Nov 2016

11 PM, 31.4 dBA, Tonal

2 AM, 42.4 dBA

3 AM, 43.4 dBA

4 AM, 47.6 dBA, Tonal

11 PM, 50 and 80 Hz

4 AM, 50 Hz

11 PM: Spike in Leq/L10 with little 

influence to L90

2 AM onwards: Large variation 

between L10 and L90 values

Directional data indicates little to 

no contribution from the AOI.

11 PM: Indicates broadband noise

2 AM onwards: Typical of extraneous 

noise

Aircraft heard overhead and 

wind noise throughout night

Southerly winds <2m/s 

most of night
Low

Low likelihood of exceedance during night period, due to 

dominnce of other factors.

Wed, 16 Nov 2016
10 PM, 39.5 dBA

4 AM, 46.7 dBA, Tonal

4 AM - 100 Hz, 1 kHz and 1.6 

kHz

Notable variation between L10 and 

L90 noise levels
Indicative of extraneous noise Dominated by wind noise <0.1m/s wind at BAM Low No Exceedance.

Thu, 17 Nov 2016 4 AM, 50 dBA, Tonal 4 AM - 50 Hz, 80 Hz, 1.6 kHz

Noise levels increasing significantly 

after 4 am due to daily traffic and bird 

noise activity

Spectrum typical of bird and traffic 

noise after 4am
Low Low likelihood of exceedance during night period.

Fri, 18 Nov 2016 4AM, 47.8dBA, Tonal 1.25kHz
Indicates likely bird chorus dominated 

after 4am
N/R

Indicates likely bird chorus dominated 

after 4am. 
N/R

In Mandurah, the wind 

shifted slightly around 3 am 

from SSE to a SE direction.

N/R Low Ambient noise dominated by natural sources

Sat, 19 Nov 2016
11PM, 36.1dBA

4AM, 54.8dBA, Tonal
1.25kHz

L90 reaching 31.6dB (within 5dB of 

L10). Indicates some plant noise.
N/R

Broadband characteristics indicates 

significant contribution from weather 

noise early in night period

N/R N/A N/R Low Ambient noise dominated by weather

Sun, 20 Nov 2016
3AM, 33.9dBA, Tonal

4AM, 46.4dBA
63Hz Noise levels increasing in this period

BarnOwl data at 3AM shows 

significant contribution from the 

AOI.

Spectral content indicates possible bird 

noise contribution
N/A N/A N/R Medium

at 3am O/A L10 > AL. Unable to determine contribution of 

extraneous noise based on available data.  Overall level and 

uncertainty classes this hour as medium likelihood of exceedance.

Mon, 21 Nov 2016

1AM, 42.5dBA

2AM, 39.8dBA

3AM, 41.7dBA

4AM, 49.1dBA

N/A

High overall noise and separation on 

stats, indicates weather/extraneous 

noise

Indicates weather/extraneous noise. N/R N/A N/R Low Whole night dominated by weather

Tue, 22 Nov 2016

12AM, 47dBA

1AM, 51.3dBA

2AM, 53.8dBA

3AM, 54.1dBA

4AM, 51.7dBA

N/A

High overall noise and separation on 

stats, indicates weather/extraneous 

noise

High overall noise, indicates 

weather/extraneous noise
Indicates weather N/R N/A N/R Low

Majority dominated by weather, no exceedance on unaffected 

periods.

Wed, 23 Nov 2016

10PM, 49.5dBA

11PM, 59.8dBA

12AM, 60.2dBA

1AM, 58.8dBA

2AM, 59.8dBA

3AM, 56.8dBA

4AM, 54.5dBA

N/A
Significant fluctuation between L10 

and L90.
N/R

Elevated broadband levels. Typical of 

extraneous wind noise.
N/R N/R

NSOD1 did not record for 

this period. All data from 

BarnOwl

Low
Data indicates extraneous wind or insect  noise has obscured 

signals.

Thu, 24 Nov 2016

2200 - 37.3dBA

2300 - 47.9dBA

0000 - 48.5dBA

0100 - 51.8dBA

0200 - 52.4dBA

0300 - 47.9dBA

0400 - 45.6dBA

N/A Significantly elevated levels
Directional data shows significant 

contribution from all directions
Increased broadband emissions Audio indicates wind noise up to 3 m/s Winds N/R Low Data indicates extraneous wind noise

Fri, 25 Nov 2016

11 PM, 32.3 dBA, Tonal

12 AM, 39.1 dBA, Tonal

1 AM, 34.1 dBA, Tonal

2 AM, 35 dBA, Tonal

3 AM, 39.6 dBA, Tonal

100 Hz - 12am onwards

Indicates constant noise from 1:15am 

to 2:30am.

(LA10 32 - 34 dBA)

Other periods highly variable 

indicating extraneous noise.

Indicates major contribution from 

angle of interest. LA10 AOI 30 - 31 

dBA 1:45am to 2:30am

Indicates typical operations spectrum 

1am to 2am. Broadband for other 

periods indicates wind noise

Difficult to assess due to audio 

strength, but sounds like 

continuous fixed plant 

operations 1:15 am to 2:30 am

Southerly winds <2m/s 

most of night

Unable to assess as a longer 

period (i.e. 4 hours) due to 

extraneous noise present 

either side of period of 

interest.

High

Available data indicates a high likelihood of exceedance  in the 

period 1:15am to 2:30am with a tonality adjustment applied. The 

remainder of the night consists mostly of wind generated noise.

Sat, 26 Nov 2016 11 PM, 32.8 dBA, Tonal 11 PM - 50, 100, 160Hz
Constant noise emissions, displaying a 

trough at approximately 2330 hours.

Directional Data shows equal 

contribution from all directions.

AOI LAS10 29.3 dBA

2305 hours alert shows AOI LAS10 

29.1 dBA all from AOI

2320 hours alert shows AOI LAS10 

31.8 dBA all from AOI

Typical operations noise profile

3 audio recordings indicate 

possible faint operations noise 

and some extraneous traffic

South / South-east  winds 

<1 m/s between 22:00 and 

02:00

4hr LAS10 23:00 to 03:00 is 

31.1 dBA

Due to traffic noise 

contribution less likely to be 

a operations exceedance.

Medium

Directional Data indicates for periods that all noise was from the 

AOI. Spectral Data indicates of the typical operations noise profile 

and operation noise is faint but audible in the 3 audio recordings.

4hr LAS10 is fractionally over the assigened level. Due to 

observed contribution from extraneous noise an actual 

exceedance is less likely.

Sun, 27 Nov 2016
2AM, 33.3 dBA, Tonal

3AM, 32.1 dBA, Tonal

2AM - 40, 100Hz

3AM - 100, 160Hz

LA10 and LA90 trending with minimal 

variance.

Directional data indicates majority 

of noise is attributed to the AOI.

Flatter than typical operations noise 

profile, may indicate  influence from 

extraneous noise

3 audio recordings indicate 

possible faint operations noise 

and some extraneous traffic

Southerly winds <2m/s 

most of night
N/R Medium

LAS10 + TA > AL (0200 to 0400)

Data indicates the Leq levels are from the AOI. Audio indicates 

extraneous wind noise with possible operations noise.

Mon, 28 Nov 2016 4AM, 48.2 dBA, Tonal 4AM - 1.25kHz
Significantly increased O/A levels 

after 4am
N/R

Spectrum typical of extraneous bird 

noise after 4am.
N/R <0.1m/s wind at BAM No Exceedance all levels below AL except for after 4am

Tue, 29 Nov 2016

10PM, 34.2 dBA, Tonal

12AM, 42.9 dBA

1AM, 42.9 dBA

2AM, 38.4 dBA, Tonal

3AM, 34.8 dBA, Tonal

4AM, 49.2 dBA, Tonal

10PM, 2AM, 3AM - 40Hz

4AM - 1.25kHz

Large variance between the L10 and 

the L90 indicating extraneous noise. 

L10 and Leq peak sporadically, L90 

does not trend indicating extraneous 

noise.

N/R

Flatter than typical operations noise 

profile, indicated influence of wind of 

ambient levels

Audio indicates extraneous 

wind noise.
Low

Data indicates extraneous noise.
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Assessment Location: Assigned Level:

AL means “Assigned Level” AOI means "Angle of Interest”
N/R indicates “Not 

Required”
O/A means to “Overall” N/A indicates data Not Available TA indicates “Tonality Adjustment”

Date (night of) 1 Hr Assessments Tonality Plots Barn Owl Data Spectral Audio Weather Additional
Likelihood of 

exceedance
Finding Comments

Noise Monitor near Lot 20 Hopelands Rd 36 dBA

Wed, 30 Nov 2016
10PM, 39.6 dBA, Tonal

4AM, 50 dBA, Tonal

10PM - 160Hz

4AM - 40, 1250Hz

L10 and L90 trend together with 

minimal variance between.

Directional data indicates all Leq 

sources outside the AOI.

However, data does not appear 

accurate.

LAS10 AOI 0 dBA

Indicates broadband emissions with a 

160Hz tone.

Audio indicates extraneous 

aircraft, bird and wind noise

In Mandurah, the wind 

shifted slightly around 3 am 

from SSE to a SE direction.

Low
Data indicates extraneous noise.

Thu, 1 Dec 2016

1AM, 38.4 dBA

2AM, 48.1dBA

3AM, 51.9dBA

4AM, 51.7dBA

N/A
L10 and L90 vary significantly and do 

not trend together.
N/R

Elevated levels atypical of operations 

noise profile.
N/R N/R

NSOD1 did not record for 

this period. All data from 

BarnOwl

Low
Data indicates extraneous noise obscured results.

Fri, 2 Dec 2016
10PM, 34.5 dBA, Tonal

4AM, 48.2 dBA, Tonal

10PM - 40Hz

4AM - 1.25kHz

Large variance between the LAS10 

and the LAS90 may  indicate 

extraneous noise.

Directional Report shows levels 

are not from the AOI
Increased levels above 250Hz

Traffic Noise and Aircraft noise 

is clearly audible in the given 

sample. Operations inaudible

Changing Winds <1m/s from 

SE, E, NE and N
Low Levels not from the AOI, audio indicates traffic noise

Sat, 3 Dec 2016

10PM, 32 dBA, Tonal

1AM, 36.6dBA

4AM, 47.2dBA, Tonal

10PM - 40Hz

1AM - 40, 100, 1000Hz

4AM - 100, 1250Hz

Raised levels compared to hours 

before and after

Directional report shows 

contribution is from outside AOI 

Spectral data shows raised broadband 

emissions, not consistent with 

operations from midnight onwards

Audio indicates traffic and 

wind noise

Varying wind directions 

with speeds up to 2 m/s
Low

Levels significantly contributed from outside the AOI, thus 

extraneous bird noise as audio demonstrates

Sun, 4 Dec 2016 4 AM, 47.9 dBA N/A Levels significantly increase after 4am

Directivity reports shows levels 

significantly contribute from 

outside AOI 

Increased levels from 315Hz to 2kHz Audio indicates bird noise <1 m/s S winds No Exceedance
Levels significantly contributed from outside the AOI, thus 

extraneous bird noise as audio demonstrates

Mon, 5 Dec 2016
3 AM, 34.1 dBA, Tonal

4 AM, 47.5 dBA, Tonal
40 Hz, 100 Hz

Plots indicate constant noise 3am to 

4am

3am to 4am directional reports 

indicate all noise is from direction 

of AOI

3am typical of operations noise with 

tonal characteristic at 100 Hz (strong) 

and 40 Hz

• Audio on the sentinel system 

is faint and difficult to assess 

noise sources;

• Audio on the SVT logger is 

better - operations noise is 

clear and audible

<0.1m/s wind at BAM

In Mandurah, the wind 

shifted slightly around 3 am 

from SSE to a SE direction.

L10,4hr (0000 to 0400 

hours)

30.3 dBA

Medium

A high likelihood of exceedance was identified  between 3:00 am 

and 4:00 am. Night classed as medium based on 4hr L10. The data 

indicates noise is dominated by operations, with tonal noise at 40 

Hz and 100 Hz. Both fixed plant and mobile equipment are likely 

to be contributing to the noise emissions.

Tue, 6 Dec 2016
0300 - 31.6dBA, Tonal

0400 - 48.5dBA, Tonal

0300 - 40 & 100Hz

0400 - 1.25kHz

NSOD1 plots indicate increased noise 

levels from 3am onwards.

Directional Report shows levels 

are not from the AOI

Indicate strong contribution from 

800Hz to 1.25kHz (typical bird noise) 

with tonal characteristics at 100Hz

From the available audio on 

the Sentinel System, plant 

emissions are faint to inaudible 

(only one recording)

South / South-east  winds 

<1 m/s between 22:00 and 

02:00

Low
after 3am levels are signifcantly contributed from outside the 

AOI, thus extraneous noise.

Wed, 7 Dec 2016

2200 - 40.6dBA

2300 - 51.0dBA

0000 - 48.8dBA

0100 - 46.9dBA

0200 - 51.6dBA

0300 - 48.6dBA

0400 - 52.9dBA

N/A
Levels variable over night period, 

much higher than typical operations

BarnOwl Data inconsistent or 

levels not from AOI

Indicate wind noise, not typical 

operations
Indicates wind noise

Southerly winds <2m/s 

most of night
Low

Obscured. BarnOwl AOI, Spectral, audio and weather data 

indicate wind noise. Levels are signifcantly contributed from 

outside the AOI, thus extraneous noise.

Thu, 8 Dec 2016

2200 - 34.1dBA, Tonal

2300 - 32.8dBA, Tonal

0100 - 43.9dBA

0200 - 46.9dBA

0300 - 46.0dBA

0400 - 48.9dBA

40Hz

Plots indicate constant noise 

emissions with a slight drop after 

2230 hours

Directional Reports show all noise 

is from the AOI

Typical spectrum of plant noise, with 

tonal characteristics around 40Hz

Audio indicates site operations, 

sounds like Mobile Plant
<0.1m/s wind at BAM Medium

22:00 to 00:00, Clear audible operations noise with minimal 

contribution from extraneous sources. Uncertain on audibility of 

40Hz tonal noise.

Fri, 9 Dec 2016

2200 - 48.2dBA

2300 - 52.4dBA

0000 - 57.3dBA

0100 - 54.4dBA

0200 - 52.0dBA

0300 - 48.4dBA

0400 - 45.2dBA

N/A Significantly increased levels

L10 contribution from outside the 

AOI

AOI L10 0 dBA

Increased broadband levels, indicates 

wind noise

Audio indicates strong wind 

noise
Low

Obscured. BarnOwl AOI, Spectral, audio and weather data 

indicate wind noise

Sat, 10 Dec 2016

10PM, 34.5dBA, Tonal

11PM, 32.9dBA, Tonal

4AM, 44.4dBA, Tonal

10PM: 40Hz

11PM, 40Hz

4AM: 40 & 1250 Hz

Significant fluctuations in L10. 

Indicating extraneous noise.

10PM & 11PM: BarnOwl data L10 

AOI is 0dBA

10PM & 11PM: Atypical operations 

profile, however not unexpected of 

operations.

4AM: Elevated levels above 800Hz. 

Typical of extraneous bird noise.

Audio indicates extraneous 

traffic noise.

<1 m/s for most of the 

period, direction varies 

between NE, N and NW 

(mostly from the north). 

NSOD1 did not record for 

this period. All data from 

BarnOwl.

Attended noise monitoring 

on this night indicated 

emmisions were below the 

assigned levels.

Low

Early period (10 pm / 11pm) is affected by traffic contributions. 

No exceedance from midnight to 3am. Obscured after 4am by 

typical early morning birds.

Sun, 11 Dec 2016
2 AM, 38 dBA

4 AM, 31.2 dBA, Tonal
50 Hz 630 Hz 

Highly variable indicative of wind 

noise

Poor/missing data indicates AOI 

contribution is not dominant.
Indicates contribution from wind noise Up to 1.9 m/s Low No likely exceedances. Wind noise present most of night.

Mon, 12 Dec 2016

2200 - 37.2dBA

2300 - 40.5dBA

0000 - 46.8dBA

0200 - 40.1dBA

0300 - 36.3dBA

0400 - 46.8dBA, Tonal

1.25kHz

Rising levels and a sharp drop off 

towards 0:45. Constant emissions 

until 0400 hours where a significant 

increase in levels occurred.

All LA10 noise from Outside 

AOIAOI LAS10 0dBA

Broadband emissions with slight 

increases around 100Hz

Audio indicates typical wind 

noise
2.7 - 3.6 m/s S winds Low Obscured. Audio and spectral data indicates wind noise
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Assessment Location: Assigned Level:

AL means “Assigned Level” AOI means "Angle of Interest”
N/R indicates “Not 

Required”
O/A means to “Overall” N/A indicates data Not Available TA indicates “Tonality Adjustment”

Date (night of) 1 Hr Assessments Tonality Plots Barn Owl Data Spectral Audio Weather Additional
Likelihood of 

exceedance
Finding Comments

Noise Monitor near Lot 20 Hopelands Rd 36 dBA

Tue, 13 Dec 2016

2300 - 41.2dBA

0000 - 41.7dBA

0100 - 41.8dBA

0200 - 43.8dBA

0300 - 36.8dBA

0400 - 43.3dBA

N/A Constant LA10 noise emissions

LA10 noise significantly 

contributed from Outside AOIAOI 

LAS10 29.9dBA

Increased broadband emissions (typical 

wind noise)
Audio indicates wind noise up to 4.4 m/s E winds Low Audio and Spectral Data indicate wind noise

Wed, 14 Dec 2016

2200 - 32.9dBA, Tonal

2300 - 33.5dBA, Tonal

0000 - 31.8dBA, Tonal

0100 - 31.3.dBA, Tonal

0200 - 34.5dBA, Tonal

0300 - 35.6dBA, Tonal

0400 - 43dBA, Tonal

2200 - 40 & 100Hz

2300 - 40Hz

0000 - 40Hz

0100 - 40Hz

0200 - 40Hz

0300 - 40Hz

0400 - 40Hz & 1.25kHz

Sharp rise in levels at approximately 

01:30.

Constant emissions for other periods

BarnOwl directional data does not 

appear to be functioning 

correctly.

AOI LAS10 0 dBA

Typical operations noise profile
Audio indicates traffic noise 

and potential operations noise

BAM

SE winds < 0.5 m/s

BO

S, W, NW winds < 0.7 m/s

Medium

LAS10 + TA > AL for 22:00 and 23:00.  Audio indicates extraneous 

noise may have influenced overall levels which would marginally 

exceed the AL

Thu, 15 Dec 2016

2200 - 42.5dBA

2300 - 41.5dBA

0000 - 38.0dBA

0100 - 38.7dBA

0200 - 32.4dBA

0300 - 37.9dBA

0400 - 39.4dBA

N/A Constant LA10 noise emissions

BarnOwl directional data does not 

appear to be functioning 

correctly.

AOI LAS10 0 dBA

Elevated broadband levels Audio indicates wind noise SW winds up to 3 m/s Low Obscured. Spectral and audio data indicate extraneous wind noise

Fri, 16 Dec 2016

2200 - 55.2dBA

2300 - 53.5dBA

0000 - 52.1dBA

0100 - 53.4dBA

0200 - 56.2dBA

0300 - 57.4dBA

0400 - 55.6dBA

N/A
High and variable levels indicative of 

extraneous noise

BarnOwl directional data does not 

appear to be functioning 

correctly.

AOI LAS10 0 dBA

Elevated broadband levels Audio indicates wind noise Winds 2-3 m/s Low Obscured. Spectral and audio data indicate extraneous wind noise

Sat, 17 Dec 2016

2200 - 33.4dBA, Tonal

2300 - 32.3dBA, Tonal

0400 - 40.1dBA

2200 - 40Hz

2300 - 40 & 100 Hz

Higher level short duration noise 

though period indicates extraneous 

noise

BarnOwl directional data does not 

appear to be functioning 

correctly.

AOI LAS10 0 dBA

High contribution at 800 and 1000 Hz 

atypical of operations noise

1 available recording indicates 

traffic noise
N/R Low

O/A LAS10 + TA > AL

Available data indicates traffic noise contribution to levels.

Sun, 18 Dec 2016
0300 - 31.3dbA, Tonal

0400 - 43.5dbA, Tonal

0300 - 100 Hz

0400 - 100 Hz and 1.25kHz

Levels rise in this hourly period, may 

be related to extraneous noise.

BarnOwl directional data does not 

appear to be functioning 

correctly.

AOI LAS10 0 dBA

Typical of operations noise emissions
Only 1 alert with audio, 

possible plant noise
Light SW wind Low

O/A LAS10 + TA > AL

Only a fractional potential exceedance identified, and likely to be 

some contribution from wind or other extraneous noise.

Mon, 19 Dec 2016

2200 - 37.3dBA

2300 - 47.9dBA

0000 - 48.5dBA

0100 - 51.8dBA

0200 - 52.4dBA

0300 - 47.9dBA

0400 - 45.6dBA

N/A
High and variable levels indicative of 

extraneous noise

BarnOwl directional data does not 

appear to be functioning 

correctly.

AOI LAS10 0 dBA

Elevated broadband levels Audio indicates wind noise Winds 1.5-2 m/s Low Obscured. Spectral and audio data indicate extraneous wind noise

Tue, 20 Dec 2016

2200 - 36.2dBA, Tonal

2300 - 45.7dBA

0000 - 49.4dBA

0100 - 51.2dBA

0200 - 49.6dBA

0300 - 49.9dBA

0400 - 48.3dBA

22:00 - 100Hz

NSOD levels are constant. Whilst BO 

L10 levels have a sharp increase, 

indicating extraneous noise.

BarnOwl directional data does not 

appear to be functioning 

correctly.

AOI LAS10 0 dBA

Slightly elevated broadband levels with 

elevated levels at 100 and 160Hz. 

Atypical of operations noise profile.

1 available recording indicates 

wind noise, dogs barking, plane 

noise and potential operations

SE Winds 1.5 - 2 m/s Low

O/A LAS10 + TA > AL

Audio, Spectral and Plot Levels indicates that extraneous noise is 

significant to measured levels.

Wed, 21 Dec 2016 0100 - 36.9dBA N/A
Steady emissions however levels are 

elevated

BarnOwl directional data does not 

appear to be functioning 

correctly.

AOI LAS10 0 dBA

Elevated broadband levels. Atypical 

operations noise profile.

Audio indicates traffic and 

wind noise
SW Winds up to 2 m/s Low

Spectral and Audio data indicate extraneous wind and traffic 

noise had a significant contribution

Thu, 22 Dec 2016 0100 - 31.9dBA, Tonal 100Hz
Constant LAS10 emissions indicating 

minimal extraneous noise.

BarnOwl directional data does not 

appear to be functioning 

correctly.

AOI LAS10 0 dBA

Typical operations profile with 

elevated levels between 250 and 

500Hz 

1 audio clip available indicates:

Clearly audible operations 

noise both fixed plant and 

mobile equipment.

Mobile plant under load and 

loading/transporting bucket 

noise is audible.

Minimal extraneous noise 

throughout audio. Brief 

instance of birds chirping.

SW, W Winds < 2 m/s

0130 to 0145 hours NW 

Wind 0.6 m/s

If assessed using a 

LAS10,4hr (2200 to 0200 

hours) yields an LAS10 - 

30.9 dBA with tonality. 

Therefore,

LAS10,4hr + TA < AL

Medium

O/A LAS10 + TA > AL for (0100 - 0200 hours). Data available 

indicates that operations noise is significant in this period. 

LAS10,4hr + TA < AL.

For shorter periods the L10 may exceed the AL

Fri, 23 Dec 2016 4AM, 40.1dBA, Tonal 80, 1250Hz
Constant LAS10 emissions indicating 

minimal extraneous noise.

BarnOwl directional data does not 

appear to be functioning 

correctly.

AOI LAS10 0 dBA

Typical operations profile for majority 

of night
No Exceedance Data indicates extraneous bird noise

Q5 Noise Compliance Summary Table Page 5 of 8



Assessment Location: Assigned Level:

AL means “Assigned Level” AOI means "Angle of Interest”
N/R indicates “Not 

Required”
O/A means to “Overall” N/A indicates data Not Available TA indicates “Tonality Adjustment”

Date (night of) 1 Hr Assessments Tonality Plots Barn Owl Data Spectral Audio Weather Additional
Likelihood of 

exceedance
Finding Comments

Noise Monitor near Lot 20 Hopelands Rd 36 dBA

Sat, 24 Dec 2016

10PM, 44.4dBA

11PM, 38.8dBA

12AM, 37.2dBA

1AM, 36.7dBA

2AM, 39.9dBA

3AM, 43.9dBA

4AM, 38.8dBA

N/A
Elevated broadband levels. Typical of 

extraneous wind noise
Low Obscured. Data indicates extraneous wind and bird noise

Sun, 25 Dec 2016

10PM, 49.2dBA

11PM, 51.8dBA

12AM, 47.2dBA

1AM, 48.7dBA

2AM, 50.0dBA

3AM, 47.8dBA

4AM, 42.0dBA

N/A
Elevated broadband levels. Typical of 

extraneous wind noise
Low Obscured. Data indicates extraneous wind and bird noise

Mon, 26 Dec 2016

11PM, 36.9dBA

1AM, 40dBA

2AM, 45dBA

3AM, 48.7dBA

4AM, 48.3dBA

N/A
Elevated broadband noise. Typical of 

wind noise.
Low Obscured. Data indicates extraneous wind and bird noise

Tue, 27 Dec 2016

10PM, 43.5dBA

11PM, 37.8dBA

4AM, 38.8dBA, Tonal

1.25kHz

Elevated broadband levels. Typical of 

extraneous wind noise.

4AM - elevated levels above 800Hz, 

typical of bird noise

Low Some periods obscured.by extraneous wind and bird noise

Wed, 28 Dec 2016

10PM, 37.2dBA

11PM, 33.4dBA, Tonal

4AM, 37.2dBA, Tonal

50Hz
L10 and L90 levels variance is 

decreasing.
Atypical spectrum of operations noise.

Audio indicates extraneous 

wind and aircraft noise.
Low Data indicates extraneous wind, bird and aircraft noise.

Thu, 29 Dec 2016
11PM, 32.0 dBA, Tonal

4AM, 39.0 dBA
40, 100Hz

L10 and L90 show minimal variance 

increasing over the hour.

BarnOwl directional data does not 

appear to be functioning 

correctly.

LAS10 AOI 0dBA

Elevated noise profile of  typical 

operations (similar form)

Audio indicates extraneous 

traffic and aircraft noise.
S, SE, SW Winds < 0.5 m/s Low

LAS10,1hr + TA > AL

Data indicates extraneous traffic, bird and aircraft noise.

Fri, 30 Dec 2016
10PM, 39.6 dBA

4AM, 36.3 dBA
N/A

10PM - Elevated broadband levels. 

Typical of extraneous wind noise.

4AM - Elevated levels above 800Hz, 

typical of extraneous bird noise.

Low Data indicates extraneous wind and bird noise

Sat, 31 Dec 2016

11PM, 50.9 dBA

12AM, 53.0 dBA

1AM, 52.2 dBA

2AM, 51.8 dBA

3AM, 53.1 dBA

4AM, 50.0 dBA

N/A
Elevated broadband levels. Typical of 

extraneous wind noise.
Low Obscured. Data indicates extraneous wind noise

Sun, 1 Jan 2017

10PM, 36.2 dBA, Tonal

11PM, 44.7 dBA

12AM, 47.7 dBA

1AM, 50.6 dBA

2AM, 52.9 dBA

3AM, 54.5 dBA

4AM, 54.7 dBA

50Hz
L10 and L90 levels trending together. 

Variance increasing.

Slightly elevated broadband levels. 

Atypical operations noise profile

Audio indicates extraneous bird 

and wind noise
Low Obscured. Data indicates extraneous wind and bird noise

Mon, 2 Jan 2017

11PM, 34.2 dBA, Tonal

12AM, 39.9 dBA

1AM, 45.9 dBA

2AM, 44.8 dBA

3AM, 43.4 dBA

4AM, 40.6 dBA

100Hz

11PM - L10 and L90 trend together 

periodically with increasing variance. 

Indicating increasing extraneous 

noise.

11PM - Atypical noise profile of 

operations. Elevated levels above 200 

Hz.

12PM - 5AM - Elevated broadband 

levels. Typical of wind noise

11PM - Audio indicates 

significant extraneous wind 

noise.

Potential mobile plant 

operations is audible.

11PM - < 1 m/s S Winds Low Data indicates significant extraneous wind noise after 11pm

Tue, 3 Jan 2017

11PM, 41.5dBA

12AM, 36.5dBA

1AM, 32.1dBA, Tonal

3AM, 40.0dBA

4AM, 38.8dBA

1AM - 50Hz
LA10 and LA90 trending together with 

a variance of ~5dB.

BarnOwl data does not appear to 

be functioning correctly.

LAS10 AOI 0dBA

Slightly elevated atypical operations 

noise profile

Audio indicates extraneous 

wind noise.
1m/s S, SW Winds Low Data indicates extraneous wind noise for majority of period.

Wed, 4 Jan 2017 10PM - 5AM < AL N/A N/R N/R N/R N/R N/R No Exceedance

Thu, 5 Jan 2017

10PM, 44.1 dBA

11PM, 44.6 dBA

12AM, 38.1 dBA

3AM, 41.2 dBA

4AM, 40.7 dBA

N/A

Fluctuation in Leq and variation 

between L10 and L90 indicates 

extraneous noise.

BarnOwl directional data does not 

appear to be functioning 

correctly.

LAS10 AOI 0 dBA

Elevated broadband levels. Typical of 

extraneous wind noise.
N/R SW Winds 1.9 to 2.9m/s Low Obscured. Data indicates extraneous wind noise.

Fri, 6 Jan 2017

10PM, 33.2 dBA, Tonal

11PM, 37.9 dBA

12AM, 44.6 dBA

1AM, 43.0 dBA

3AM, 38.9 dBA

80Hz

L10 and L90 trending together. ~4dB 

variance indicating some extraneous 

noise.

BarnOwl directional data does not 

appear to be functioning 

correctly.

LAS AOI 0dBA

Atypical operations noise profile. 

Elevated levels above 250Hz. 

Audio indicates extraneous 

wind and aircraft noise.
S, 1.5 to 2 m/s Low Obscured. Data indicates extraneous wind and aircraft noise.
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Assessment Location: Assigned Level:

AL means “Assigned Level” AOI means "Angle of Interest”
N/R indicates “Not 

Required”
O/A means to “Overall” N/A indicates data Not Available TA indicates “Tonality Adjustment”

Date (night of) 1 Hr Assessments Tonality Plots Barn Owl Data Spectral Audio Weather Additional
Likelihood of 

exceedance
Finding Comments

Noise Monitor near Lot 20 Hopelands Rd 36 dBA

Sat, 7 Jan 2017

2AM, 41.8 dBA

3AM, 39.1 dBA

4AM, 40.0 dBA

N/A

Large variation between L10 and L90 

(6 - 10 dB), indicates extraneous 

noise.

N/R
Elevated broadband levels. Typical of 

extraneous wind noise.
N/R S, 1 to 1.4 m/s Low

Below AL for part of period. Data indicates extraneous wind noise 

for part of the period.

Sun, 8 Jan 2017

10PM, 37.1 dBA

11PM, 33.6 dBA, Tonal

12AM, 43.3 dBA

1AM, 43.4 dBA

2AM, 43.8 dBA

3AM, 50.0 dBA

4AM, 46.9 dBA

100 Hz
L10 and L90 show significant variance. 

Indicating extraneous noise.
N/R

Elevated broadband noise. Typical of 

extraneous wind. noise
N/R SW, 1.9 to 2.7 m/s Low Obscured. Data indicates extraneous noise.

Mon, 9 Jan 2017

11PM, 31.4 dBA, Tonal

12AM, 46.0 dBA

1AM, 42.7 dBA

2AM, 43.2 dBA

3AM, 38.6 dBA

4AM, 47.0 dBA

100 Hz

Spikes in noise levels correlate with 

increased wind speeds during periods 

within this hour.

BarnOwl directional data does not 

appear to be functioning 

correctly.

LAS10 AOI 0 dBA

Broadband characteristics, typical of 

extraneous wind noise.
N/R S, 0.4 to 2 m/s N/R Low Obscured. Data indicates extraneous noise.

Tue, 10 Jan 2017

10PM, 38.4 dBA

11PM, 50.5 dBA

12AM, 51.2 dBA

1AM, 48.5 dBA

2AM, 41.1 dBA

3AM, 41.6 dBA

4AM, 34.6 dBA, Tonal

1.25kHz

Significant variance between L10 and 

L90 occurs. Suggesting extraneous 

noise.

BarnOwl directional data does not 

appear to be functioning 

correctly.

LAS10 AOI 0dBA

Slightly elevated broadband spectrum, 

typical of wind noise

Recordings indicate extraneous 

wind noise.
S, SW winds up to 1.5 m/s

Operations was shutdown 

periodically throughout the 

night.

Low Mostly Obscured. Data indicates extraneous noise.

Wed, 11 Jan 2017

10PM, 44.9 dBA

11PM, 41.8 dBA 

12AM, 41.1 dBA

1AM, 40.7 dBA

2AM, 41.9 dBA

3AM, 47.1 dBA

4AM, 39.6 dBA

N/A
Significant fluctuation between L10 

and L90, indicates extraneous noise.
N/R

Elevated broadband levels, typical of 

wind noise.
N/R SW, 1.4 to 3 m/s

3AM - NSOD 1 did not 

record for this period. 

BarnOwl data was used in 

place. Spectral data is 

inconsistent with expected 

data.

Low Obscured. Data indicates extraneous noise.

Thu, 12 Jan 2017
10PM, 36.2 dBA

4AM, 37.9 dBA
N/A

L10 and L90 shows significant 

variance. Indicating extraneous noise. 
N/R

10PM - Elevated broadband noise. 

Typical of extraneous wind noise.

4AM - Elevated levels above 800Hz. 

Typical of extraneous bird noise.

10PM - Significant contribution 

from extraneous wind noise.

4AM - Indicates significant 

extraneous bird and traffic 

noise.

10PM - S, 1.9 to 2.2 m/s

4AM - SE, 0.2 to 0.4 m/s

Low Data indicates extraneous wind and bird noise

Fri, 13 Jan 2017

12AM, 39.9 dBA

1AM, 49.4 dBA

2AM, 52.9 dBA

3AM, 49.1 dBA

4AM, 36.0 dBA

N/A
Significant variance between L10 and 

L90, indicating extraneous noise. 
N/R

Elevated broadband levels, typical of 

extraneous wind noise.
N/R S, 0.5 to 2.4 m/s

Operations was shutdown 

from 23:48 to 03:05.
Low

Operations shutdown for majority of night. Data obscured by 

extraneous  noise.

Sat, 14 Jan 2017

10PM, 31.4 dBA, Tonal

1AM, 41.5 dBA

2AM, 34.7, Tonal

10PM, 80Hz

2AM, 100Hz

10PM - L10 and L90 variance between 

2-6 dB. Trend not discernible.

2AM - L10 and L90 trend together 

with a variance of 4-5dB. Indicating 

contribution from extraneous noise.

10PM & 2AM - BarnOwl direction 

data does not appear to be 

functioning correctly.

LAS10 AOI 0 dBA

10PM - Similar operations profile, 

significant peak at 80Hz which is 

atypical of operations.

2AM - Similar operations profile, 

elevated levels above 1kHz. Typical of 

extraneous wind noise.

10PM - 1 recording available.

Audio indicates extraneous 

traffic noise.

Potential operations mobile 

equipment under load.

2AM - 1 recording available.

Audio indicates extraneous 

wind noise.

Potential background 

operations mobile equipment.

10PM - S, 0.3 to 1.3 m/s

2AM - S, 0.9 to 1.2 m/s

22:16 Operations Shutdown 

due to Gland Pump Failure

2AM - Unable to take an 

assessment over a longer 

period, due to the 

contribution of extraneous 

noise for the surrounding 

periods.

02:22 - Operator undertook 

an assessment at the gate 

and noted that operations 

was inaudible.

Medium

10PM - Data indicates potential operations noise with 

contribution from extraneous sources - however operations 

shutdown at 22:16 for 2 hrs. 

Taking the assessment period from 22:00 to 01:00, L10 becomes 

29.8 dB(A). Thus no exceedance.

2AM - Potential operations noise with significant contribution 

from extraneous  noise (insect or wind).

Sun, 15 Jan 2017
10PM , 39.9 dBA

4AM, 37.2 dBA
N/A

Large variance between L10 and L90, 

indicating extraneous noise.
N/R

10PM - Elevated broadband noise. 

Indicating extraneous wind noise.

4AM - Elevated levels above 800Hz, 

typical of extraneous bird noise.

N/R S, 1.8 to 2.5 m/s Low
Data indicates extraneous wind and bird noise obscures data for 

10pm period. 

Mon, 16 Jan 2017

11PM, 37.5 dBA

12AM, 48.2 dBA

1AM, 46.8 dBA

2AM, 43.7 dBA

3AM, 40.0 dBA

4AM, 42.0 dBA

N/A
L10 and L90 trend together, with 

significant variance, 5dB or more.
N/R

Elevated broadband levels, typical of 

extraneous wind noise.
N/R S, 1.3 to 2.2 m/s Low Obscured. Data indicates extraneous noise.
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Assessment Location: Assigned Level:

AL means “Assigned Level” AOI means "Angle of Interest”
N/R indicates “Not 

Required”
O/A means to “Overall” N/A indicates data Not Available TA indicates “Tonality Adjustment”

Date (night of) 1 Hr Assessments Tonality Plots Barn Owl Data Spectral Audio Weather Additional
Likelihood of 

exceedance
Finding Comments

Noise Monitor near Lot 20 Hopelands Rd 36 dBA

Tue, 17 Jan 2017

11PM, 42.6 dBA

12AM, 50.0 dBA

1AM, 55.2 dBA

2AM, 54.0 dBA

3AM, 54.6 dBA

4AM, 53.0 dBA

N/A
L10 and L90 trend together, with 

significant variance, 5dB or more.
N/R

Elevated broadband levels, typical of 

extraneous wind noise.
N/R SE, 2.2 to 2.4 m/s Low Obscured. Data indicates extraneous noise.

Wed, 18 Jan 2017

10PM, 45.8 dBA

11PM, 42.7 dBA

12AM, 41.2 dBA

1AM, 37.9 dBA

2AM, 44.2 dBA

4AM, 36.3 dBA

N/A

L10 and L90 trending with significant 

variance (5-8dB). Indicating periodic 

noise contribution

N/R
Elevated broadband levels. Typical of 

extraneous wind noise.
N/R SW, 2.5 to 3.2 m/s Low Obscured. Data indicates extraneous noise.

Thu, 19 Jan 2017

10PM, 42.2 dBA

11PM, 39.5 dBA

2AM, 38.3 dBA

3AM, 40.2 dBA

4AM, 43.6 dBA

N/A
L10 and L90 do not fluctuate 

together. Indicating extraneous noise.
N/R

Elevated broadband levels. Typical of 

extraneous wind noise.
N/R S, 0.4 to 2.8 m/s Low Obscured. Data indicates extraneous noise.

Fri, 20 Jan 2017
10PM, 32.8 dBA, Tonal

11PM, 32.9 dBA, Tonal

10PM - 40, 160 & 315 Hz

11PM - 40 & 100Hz

10 & 11PM - L10 spiking aschronously 

to L90. Indicating periodic noise 

sources.

10 & 11PM - BarnOwl directional 

data does not appear to be 

functioning correctly.

LAS10,1hr AOI 0 dBA

10PM - Atypical operations nosie 

profile. Elevated levels above 250Hz .

11PM - Atypical operations spectrum, 

elevated levels between 160 and 

500Hz.

10PM - Indicates extraneous 

wind and traffic noise.

Brief periods of potential 

operations noise audible in  

background.

11PM - Indicates operations 

noise and wind contribution.

10PM - E, 0.2 to 0.4 m/s

11PM - SE, 0.3 to 0.4 m/s

11PM - A 4 hour assessment 

2300 to 0300 hours.

LAS10,4hr 31.7dBA

Medium

10PM - Data indicates potential operations noise with 

contribution from extraneous wind and traffic sources.

11PM - Data indiactes contribution from operations and 

extraneous noise.

Sat, 21 Jan 2017
12AM, 37.2 dBA

1AM, 37.3 dBA
N/A

Changes in overall noise levels appear 

to correlate to changes in wind speed.
N/R

Elevated broadband spectrum, typical 

of extraneous wind noise.

Indicates significant 

contribution from wind noise.
SW, 1.2 to 2.5 m/s Low Obscured. Data indicates extraneous noise.

Sun, 22 Jan 2017 4AM, 39.1 dBA, Tonal 50Hz

Leq, L90 and L10 elevavted 

significantly, indicative of continuous 

elevated noise source.

N/R
Significantly elevated levels above 800 

Hz. Typical of extraneous bird noise.

Indicates significant 

contribution from extraneous 

bird noise.

SE, 0.2 to 0.3 m/s No Exceedance Obscured. Data indicates extraneous noise.
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