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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 (average 33 

trains per day) and South West Highway (circa 2500 vehicles/day) are approximately 1.0 and 1.8 km 

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.  

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.  

This report covers the sixth quarter of mining operations (Q6), from 23 January 2017 to 22 April 

2017 inclusive.  

Noise monitoring is undertaken consistent with the principles of the accepted 2011 Noise Monitoring 

Plan. 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. 

Further extensive noise monitoring around the Keysbrook operations was undertaken during the 

quarter in accord with the Keysbrook Mineral Sands Mine Investigative Noise Monitoring Plan (Section 

46), prepared at the requirement of the Environmental Protection Authority (EPA) to inform an 

inquiry under Section 46 of the Environmental Protection Act 1986 (EP Act). The Section 46 inquiry 

was initiated by the Minister for the Environment to ensure noise is appropriately regulated and 

managed. Noise data from these eastern locations is to be assessed and reported on as part of the 

Section 46 inquiry. This Section 46 report is due to be submitted by 31 May 2017. 

Monitoring data obtained at the BarnOwl/NSOD1 location for the ninety (90) nights of Q6 have been 

assessed for this report. There were no verified exceedences. Five nights were identified with periods 

considered a high probability of exceeding the assigned levels. It was found that on three of these 

nights in early April, the Southern Bore Pump was the dominant significant contributor of noise, 

despite recent noise barrier upgrades and a cautionary approach to running the pump at night. The 

root cause of the noise was attributed by MZI to a faulty bearing on the pump motor, which was 

then promptly rectified with replacement of the motor. Additional noise shielding was also installed, 

and subsequent noise monitoring indicated reduced noise emissions from the installation in the 

direction of the Lot 20 residence.  

No specific noise sources were identified on the other two nights assessed with a high probability of 

exceedance. It is believed that optimal meteorological conditions for noise propagation were present 

during each night, and that the noise sources were from typical mining and ore processing 

operations. 
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Seven nights were identified with periods constituting a medium probability of exceedance. Some of 

these periods exhibited tonal characteristics that may not meet the full requirement for regulatory 

tonality (i.e. unlikely to be audible), and for other periods it was not possible to reliably determine 

the operational contribution to overall levels due to the influence of extraneous noise sources 

including birds, wind, and vehicles. 

KLPL commissioned attended night time noise monitoring every night around the project area 

between the 7th February and the 4th April. On numerous nights during this period, monitoring was 

undertaken at the BarnOwl location (or a nearby representative location). Observations and results 

from monitoring on these nights has been used as supplementary data for the assessment during 

this quarter. 

The start of the Q6 period was characterised by consistent high levels of wind. This transitioned into 

typical autumn conditions through the quarter, and calm nights became more frequent. This enabled 

greater confidence in compliance assessment towards the end of the quarter, reflected in fewer 

nights being characterised as a medium likelihood of exceedance as the quarter progressed.  

Operational noise levels are typically lower at the BarnOwl location since commissioning of the new 

Mine Field Unit (MFU2) on the 22nd March (excluding the instances of high probability of exceedance 

associated with the Southern Bore Pump). This is attributed to the MFU2 being located further from 

the BarnOwl in a purpose built 10 m – 12 m high noise bund (and the original MFU being 

decommissioned).  The MFU2 is typically not a significant contributor to noise levels at the BarnOwl 

location or the noise sensitive premise on Lot 20 Hopelands Road. 

SVT is advised that KLPL maintained its adaptive management approach for noise emissions during 

Q6. Operational activity was planned daily, based on weather forecasts. The level and location of 

mining activities was adjusted or suspended on occasions based on real time noise observations and 

data, to ensure compliance with the Noise Regulations. 

KLPL’s programme of noise abatement improvements continued during the quarter. Measures 

implemented during included: 

 construction of a 10m – 12m high earthen noise bund around the MFU2 and associated 

facilities; 

 extension of noise attenuation barriers at the Southern Bore; 

 installation of a New muffler on the Komatsu WA600 loader; and 

 trial installation of a new muffler on a Caterpillar 740 haul trucks.  

SVT has made a number of recommendations in this report, some of which are specific to findings 

from the Q6 period. These recommendations are listed below, along with the status of each 

recommendation in italics as advised by KLPL.  

1 Relocate the BarnOwl to a location closer to operations. This monitoring station could then be 

primarily used for adaptive management of operational activities to limit noise emissions where 

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. (Reflected in revised Noise Monitoring Plan) 

2 Relocate the NSOD1 noise monitor ~100m north of its current location to the middle of the 

paddock, further away from the banks of trees. This will reduce the influence of wind induced 

foliage noise at the monitor as much as practicable. (The location of noise monitors is governed 
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by the Noise Monitoring Plan and approval of a revised plan will provide the flexibility to adjust 

noise monitoring undertaken in the direction of NSR1 (Lot 20 Hopelands Rd)). 

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

regards to the wind speed sensor height, and add rainfall monitoring to the system. (Initiated 

and actioned by KLPL). 

4 Complete measurement and investigations on the Southern Bore Pump noise emissions following 

rectification of the faulty bearing, and continue to take a cautionary approach to using the pump 

during the night time (i.e. do not use under meteorological conditions favourable for noise 

propagation). (Measurement actioned, equipment substitution under consideration by KLPL). 

5 Investigate the cause/source of the 630 Hz noise identified in recent noise monitoring data. It is 

noted that the 630 Hz does not necessarily meet the criteria for tonality, but has a significant 

contribution to overall levels. (Addressed in the ongoing investigations of the occurrence and 

sources of tonal sources recorded around the mine site). 

6 KLPL should seek to agree with the relevant regulator on the influencing factor to be applied at 

NSR 1. (This may potentially be clarified as an outcome of the Section 46 review of noise 

management and regulation). 
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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 (average 33 

trains per day) and South West Highway (circa 2500 vehicles/day) are approximately 1.0 and 1.8 km 

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 principles of the approved 2011 Noise Monitoring Plan1. Additional monitoring 

was undertaken by KLPL during the quarter in accordance with the Keysbrook Mineral Sands Mine 

Investigative Noise Monitoring Plan (Section 46), which includes attended and un-attended 

monitoring. The Keysbrook Mineral Sands Mine Investigative Noise Monitoring Plan (Section 46)  was 

prepared at the requirement of the Environmental Protection Authority (EPA) to inform an inquiry, 

initiated under Section 46 of the Environmental Protection Act 1986 (EP Act), to ensure noise is 

appropriately regulated and managed. 

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 premises, which is a residence on 

Lot 20 Hopeland 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. 

Consistent with previous quarterly reports. the scope of this report covers the assessment of noise 

monitoring data collected in accordance with the approved 2011 Noise Monitoring Plan to gauge 

compliance with the Noise Regulations at NSR 1.  

                                                

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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Condition 14-4 of Ministerial Statement No. 810 requires “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…”.  

The progression of mining has meant the nearest noise sensitive premise to the active mining area 

has varied since the commencement of operations in October 2015. During Q6 a residence located 

near to the railway line east of the mining area became the closest residence to the active mining 

area without an agreement, when mining operations started in the eastern lots (Lots 112 / 113). 

Noise levels have been monitored at a location representative of this residence, and other eastern 

residential locations under the Keysbrook Mineral Sands Mine Investigative Noise Monitoring Plan 

(Section 46).  Noise data from these eastern locations is to be assessed and reported on as part of 

the Section 46 inquiry. This Section 46 report is due to be submitted by 31 May 2017. 

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 sixth quarter of operations, from the 23rd 

January 2017 to 22nd April 2017 (inclusive).  

Table 1-1: Summary of Keysbrook Mineral Sands Mine quarterly noise monitoring compliance reports 

Operations 

Period 
Date Range Report Reference 

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

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

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

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

Q5 2017 23 October 2016 to 22 January 2017 SVT Report  1401854-4-100-Rev4-31.Jan.2017 

Q6 2017 23 January 2017 to 22 April 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). The Regulations specify maximum noise levels (assigned 

levels) which are the highest noise levels that can be received at noise sensitive (residential), 

commercial and industrial premises. Specific proposals may be subject to noise related conditions 

imposed through the conditions of a licence or Ministerial Statement. 

Appendix B provides further detail on the 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, so 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 OEPA and DER on the calculation of the assigned 

level. 

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

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

                                                

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. 



Client: Keysbrook Leucoxene Pty Ltd 

Subject: Keysbrook Mineral Sands Mine Environmental Noise Compliance Reporting Q6 2017 

 

Doc: 1401854-5-100-Rev3-16.May.2017   Page 4 

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

be applied at NSR 1. SVT have recommended that KLPL seek further clarification from the relevant 

regulators on the application of an influencing factor at NSR 1. Such clarification could be an outcome 

of the Section 46 review into noise management and regulation being undertaken by the EPA. In the 

meantime, SVT has continued to apply the originally calculated influencing factor. 

2.2 Noise Monitor Placement 

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 an 

objective test, and professional judgement, to assess tonality. 
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3. SUMMARY OF ACTIVITIES IN Q6 2017 

3.1 Mine Operations for the Quarter 

Within the Q6 period there were several modes of night time operation, these were: 

 Prior to 7th February: KLPL had temporarily suspended night time mining in September 2016, 

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. 

 7th February to 20th March: Small scale night time mining resumed under MZI’s stringent 

adaptive noise management measures. Mining activity occurred in the eastern area of the 

approved mining outline, with excavated ore transported to the existing MFU for ROM feeding.  

 22th March to present: The new Mine Field Unit (MFU2) was commissioned (located within a 

purpose built 10m – 12m noise bund in the eastern mining area, approximately 1.4 km east of 

the original MFU). Night mining continued with excavation of ore and transport of the material 

to MFU2. MZI’s adaptive noise management measures continue and the original MFU has been 

decommissioned. 

The Wet Concentrator Plant continued to operate on a 24/7 basis during the reporting period, with 

downtime for scheduled maintenance and, on occasions, to manage noise risks in accord with an 

adaptive management approach based on predictive modelling and real time data. 

3.2 Noise Management Measures Undertaken by KLPL 

The following noise mitigation measures were maintained by MZI and implemented during the Q6 

reporting period: 

 To aid in the understanding of night time mining noise levels, and enhance mine noise 

management, attended night time noise monitoring was conducted every night from 7 February 

to 4 April. The nightly monitoring focused on locations around the site deemed to have the 

greatest noise risk based on the forecast and observed weather. Noise monitoring personnel 

communicated regularly to KLPL team leaders to advise operational noise levels. Team leaders 

would modify or reduce operations if noise emissions were found to be higher than the assigned 

levels. 

 MZI initiated the construction of a large horseshoe-shaped 10m – 12m high bund, designed to 

limit noise propagation to the north, east and south, around the MFU2, associated facilities and 

ore stockpiles. 

 The noise barrier already installed around the southern bore pump was extended to surround 

the pump on the west, south and east sides, and fitted with a roof (remaining open on the north 

side facing the operations area). 

 KLPL has engaged in discussions with mining equipment suppliers, investigating the timing, 

practicalities and benefits of customised noise attenuation on the mobile mining fleet. A new 

muffler was installed on a Komatsu WA600 loader and found to have no significant impact on 

the Equipment Sound Power level – further testing and investigations are underway. A test 

muffler trialled on one of the Caterpillar 740 haul trucks achieved 9 dB reduction in the 100Hz 

1/3 octave band. 
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3.3 Attended Noise Monitoring 

MZI commissioned attended night time noise monitoring every night from 7 February to the 4 April. 

The attended monitoring involved making noise observations at numerous sites, and at most 

orientations around the mine site, guided in large part by wind conditions and operating plans. Data 

from the night time monitoring has improved understanding of noise sources, noise transmission 

and the variability in local wind conditions across the site. Immediate feedback from the observations 

was also provided to the MZI team leader to adjust operational activities where warranted. 

On numerous nights during this period, monitoring was undertaken at the BarnOwl location (or a 

nearby representative location). The nights of monitoring at this location included: 

 13th Feb 

 18th Feb 

 23rd Feb 

 24th Feb 

 28th Feb 

 1st Mar 

 2nd Mar 

 5th Mar 

 12th Mar 

 30th Mar (inc. Southern Bore Measurement, see section 4.5.2) 

 1st April 

Observations and results from monitoring on these nights has been used to supplement the logged 

data analysis and assessment. 
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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 the BarnOwl is sophisticated instrumentation, the nature of environmental noise means it 

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

filter out wind or rain noise. 



Client: Keysbrook Leucoxene Pty Ltd 

Subject: Keysbrook Mineral Sands Mine Environmental Noise Compliance Reporting Q6 2017 

 

Doc: 1401854-5-100-Rev3-16.May.2017   Page 9 

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

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

“all encompassing”). 

During the Q6 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 is supplied by the vendor to meet the sound level meter requirements of 

the Environmental Protection (Noise) Regulations 1997 . 

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 by the weather station 

located at the BarnOwl noise monitor.  

It is noted that the weather station used is at a low height (<3m), and has 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 10pm and 5am. 

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 to encompass 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; 

 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 
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is explained in Section 2.1. Table 4-1 summarises the assessment classifications applied to each 

filtered sample, based on the outcomes of further investigation. 

Table 4-1: 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 (i.e. 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 exists, and 

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. Given the sometimes 

complex noise environment, and 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. operational noise and all other environmental and anthropogenic noise) are within 1 to 2 dB of 

the assigned level. Limitations of 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); 

 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 
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 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 23 January 2017 to 

the night of 22 April 2017 for comparison of measured data to the assigned levels. Appendix C 

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

Of the 90 nights assessed, the following summarise our findings: 

 No verified exceedances were determined; 

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

 7 nights with a medium probability of exceedance; and  

 5 nights with a high probability of exceedance. 

The five 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. 

No specific noise sources were identified as a cause during the period of high likelihood of 

exceedance assessed on 6 February. Overall levels were elevated with no specific change to spectral 

content. Though unable to verify, it is thought that optimal meteorological conditions for noise 

propagation were present during the period identified, and that the noise sources were from typical 

WCP and MFU operations.  

It was identified that on the nights of the 2nd, 4th and 5th of April, the Southern Bore Pump was the 

dominant contributor of noise. The noise is characterised by a strong contribution in the spectrum 

up to 1.6 kHz, and a continuous “whine” sound in the audio recordings. The Southern Bore Pump 

has been discussed in further detail in section 4.5.2.  

For the period of high likelihood of exceedance assessed on the 9th April, a significant peak in the 

spectra at 630 Hz was present. The source of noise at this frequency is undetermined, and while it 

is possible this frequency is sometimes generated by trains, the constant nature and presence of the 

noise over the entire night (and other nights) indicates that the noise probably originates from mine 

operations. SVT understands that the Southern Bore Pump was not in operation during this night.  
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Table 4-2 Summary of nights with a high probability of exceedance 

Date 

1 Hr Assessments, LA10 dBA 

(Start time, Higher probability 

periods only) 

Tonality Observations 
Wind 

Conditions 
Justification 

Mon, 6 Feb 

2017 

3 AM: 37.4 dBA, Tonal 

4 AM: 37.4 dBA, Tonal 

3 AM, 40 Hz, 160 Hz 

4 AM, 50 Hz, 100 Hz, 160 Hz 

SW, 0.6 to 

1.7 m/s 

Elevated noise levels between 250Hz and 2kHz in periods 3:00 and 4:00 appear to be 

operations related based on audio, BO results and temporal consistency. Some 

contribution from extraneous sources were present including dogs, insects, trains and 

traffic, and the data indicates some wind noise contribution. The contribution from 

extraneous noise sources cannot be quantified. This night has been considered a High 

probability of exceedance (not verified due to extraneous contribution). 

Sun, 2 Apr 

2017 

2 AM: 35.2 dBA, Tonal 

3 AM: 33.6 dBA, Tonal 
100 Hz 

S, mostly 

< 1 m/s 

Data indicates elevated levels between 2 am and 4 am are due to operations noise, 

inclusive of contribution from southern bore pump. 

Tue, 4 Apr 

2017 

10 PM: 35.2 dBA, Tonal 

11 PM: 33.2 dBA, Tonal 

12 AM: 32.8 dBA, Tonal 

1 AM: 32 dBA, Tonal 

2 AM: 32.8 dBA, Tonal 

3 AM: 32.2 dBA, Tonal 

4 AM: 33.4 dBA, Tonal 

50 Hz 100 Hz  

Variable 

direction winds 

during the night, 

0.3 to 1.2 m/s 

Audio indicates the presence of the Southern Bore Pump for the majority of the night, 

with the WCP and mobile equipment also present in the background. 

Minimal variance between Leq, L10 and L90 indicates a mostly continuous noise source 

throughout the night, likely to be operations noise. 

Wed, 5 Apr 

2017 

2 AM: 32.7 dBA, Tonal 

3 AM: 33.2 dBA, Tonal 
100 Hz 160 Hz  

N / E winds, 

< 1m/s 

Elevated noise levels for extended period between 2am and 5am due to operations 

noise inclusive of southern bore pump contribution. Some train noise detected but 

plotted levels indicate operations noise is relatively steady at 31 - 32 dBA. 

Sun, 9 Apr 

2017 

10 PM: 32.8 dBA, Tonal 

11 PM: 33.4 dBA, Tonal 

1 AM: 34 dBA, Tonal 

3 AM: 32.9 dBA, Tonal 

50 Hz, 100 Hz 
S & SE, mostly 

0.7 to 1.1 m/s 

L10 is consistently above the assigned level through the night (with the tonality 

adjustment applied). Audio indicates fixed and mobile plant equipment for the majority 

of the night. 

Minimal variance between Leq, L10 and L90 indicates a mostly continuous noise source 

throughout the night, likely to be operations noise. 630 Hz band peak is stronger than 

that typically seen of operations noise - the source of this has not been identified. 
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4.5.1 Nights with a Medium Likelihood of Exceedance 

Given the complex noise environment, the analysis results are not definitive and need to be 

interpreted with caution, 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 Southern Bore Pump 

The Southern Bore Pump has previously been identified as a noise risk. To minimise the risk, the 

noise has been managed by not running the pump at night time. Recent operational constraints has 

required this pump to run for longer hours. The acoustic barriers around the pump were upgraded 

in preparation for longer operational time into the evening and night. Following the noise barrier 

upgrade, the pump is now surrounded on the west, south and east sides, and fitted with a roof (see 

Figure 4-2). The only open area remains on the north side, directing noise towards the operations 

area and away from nearby residences. 

  
Figure 4-2: Southern Bore Pump noise control 

Following the barrier upgrade, night time attended noise measurements were undertaken on the 

night of the 30th March 2017. Wind conditions were very light from the east and a measurement of 

the southern bore pump was possible at the BarnOwl location. The BarnOwl is roughly 400m west 

of the bore pump. The nearest two residences are 450m WSW, and 550m SW from the bore pump. 

The level measured over 5 minutes at the BarnOwl was 27.2 dBA L10, where the bore pump was 

faintly audible. Audible tonal characteristics of the bore pump did not meet the objective test for 

tonality over the measurement period. The results obtained indicate that noise emissions from the 

bore pump are not considered likely to contribute significantly to an exceedance of the assigned 

levels at the nearest residences under calm or light easterly wind conditions.  

Following these measurements and results, KLPL approved the use of the bore pump during night 

time where necessary. 

On the nights of the 2nd, 4th and 5th of April, it was identified that the Southern Bore was the cause 

of potential exceedences at the BarnOwl location. After being made aware of these findings, KLPL 

immediately re-instated the suspenson on use of the Southern Bore Pump at night. 
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Subsequent vibration testing indicated that the pump’s motor had a faulty bearing, and the motor 

was replaced on 26 April, subsequent to the end of the reporting period. Noise monitoring confirmed 

the replaced motor and additional noise shielding reduced noise emissions from the installation in 

the direction of the receiver. 

4.5.3 Noise Complaint Investigation 

At the request of KLPL, SVT completed an investigation of noise levels and ambient conditions for 

the night of 28 February 2017 in response to a complaint from a local resident received the following 

day (1st March 2017). Data from the BarnOwl and NSOD1 loggers, and from attendant monitoring 

was examined in detail as part of the investigation. Attended monitoring observations were that 

noise levels were often driven by wind. Two one hour periods constituting a medium risk of 

exceedence were identified for the night, with the balance of the period determined as a low risk of 

exceedence. This night is one of seven nights during Q6 evaluated as a medium risk of exceedence. 

KLPL submitted a separate report to the OEPA in relation to this complaint on 7 March 2017. 

4.5.4 Overview of Quarter 

The start of the Q6 period was characterised by consistent high levels of wind. This has transitioned 

into typical autumn conditions, where calm nights have become the norm. This has meant that there 

is now more confidence in the results, and less nights are now being assessed with a medium 

likelihood of exceedance.  

Figure 4-3 presents a summary of the findings of the analysis over the last seven months (includes 

data from previous quarterly periods).  If the three instances of high probability of exceedance in 

April associated with the failing motor bearing at the Southern Bore were excluded, the data would 

demonstrate a trend of reducing incidence of higher probability exceedance findings toward lower 

probability of exceedence findings.   

 



Client: Keysbrook Leucoxene Pty Ltd 

Subject: Keysbrook Mineral Sands Mine Environmental Noise Compliance Reporting Q6 2017 

 

Doc: 1401854-5-100-Rev3-16.May.2017   Page 16 

 

Figure 4-3: Monthly Statistics on Nightly Data Analysis Results since October 2016 

SVT notes that the noise levels are typically lower since commissioning of the new MFU2 on the 20th 

March. This is because MFU2 is further from the BarnOwl location, and contained within the purpose 

built noise bund, now makes almost no contribution to noise levels at the BarnOwl. 

4.6 Noise Related Shut Downs (Adaptive Noise 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 4-3 details the times during the reporting 

period that mineral processing at the WCP/MFU was proactively and temporarily suspended based 

on monitoring and assessments of plant noise levels.  

Table 4-3: Noise related shut downs 23 January 2017 – 22 April 2017 

Date  Minutes KLPL Comment 

26/01/17 236 WCP/MFU1  – shut down 1.00 am to 4.56 am  

27/01/17 134 WCP/MFU1  – 2 periods between 2.45 am and 6.00 am 

28/01/17 345 WCP/MFU1  – 3 periods during the course of night pre and post-midnight. 

06/02/17 20 WCP/MFU1  – shut down to rectify noisy roller at Mine Field Unit 

 

There have been no interruptions to the WCP/MFU operations to manage noise emissions since 6 

February 2017 and they continue to operate on a 24/7 basis. MZI have attributed this to noise 
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attenuation measures, reductions in operational noise achieved through relocation of the MFU 

operation and improvements in the application of the site noise model. 

The activity of the mobile mining fleet was frequently limited, and on some occasions suspended 

during the latter part of Q6 to manage potential noise emissions in the eastern mining location.   
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5. RECOMMENDATIONS 

Some recommendations specific to the Q6 findings are made below. In some instances, the 

recommendations may overlap with actions KLPL have already committed to, or have underway in 

response to previous reports or studies. 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. These recommendations are listed below, along with the status of each 

recommendation in italics as advised by KLPL.  

1 Relocate the BarnOwl to a location closer to operations. This monitoring station could then be 

primarily used for adaptive management of operational activities to limit noise emissions where 

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. (Reflected in revised Noise Monitoring Plan). 

2 Relocate the NSOD1 noise monitor ~100m north of its current location to the middle of the 

paddock, further away from the banks of trees. This will reduce the influence of wind induced 

foliage noise at the monitor as much as practicable. (The location of noise monitors is governed 

by the Noise Monitoring Plan and approval of the revised plan will provide the flexibility to adjust 

noise monitoring undertaken in the direction of NSR1 (Lot 20 Hopelands Rd)). 

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

regards to the wind speed sensor height, and add rainfall monitoring to the system. (Initiated 

and actioned by KLPL). 

4 Complete measurement and investigations on the Southern Bore Pump noise emissions following 

rectification of the faulty bearing, and continue to take a cautionary approach to using the pump 

during the night time (i.e. Do not use under meteorological conditions favourable for noise 

propagation). (Measurement actioned, equipment substitution under consideration by KLPL). 

5 Investigate the cause/source of the 630 Hz noise identified in recent noise monitoring data. It is 

noted that the 630 Hz does not necessarily meet the criteria for tonality, but has a significant 

contribution to overall levels. (Addressed in the ongoing investigations of the occurrence and 

sources of tonal sources recorded around the mine site). 

6 KLPL should seek to agree with relevant regulator on the influencing factor to be applied at 

NSR 1. (This will be potentially clarified as an outcome of the Section 46 review of noise 

management and regulation). 
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6. CONCLUSION 

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

Mineral Sands Mine (23 January 2017 to the night of 22 April 2017 inclusive). Data from the NSOD1 

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

used to assess if noise received is from the direction of operations. 

Ninety (90) nights of monitoring data have been assessed in this quarter. There were no verified 

exceedences. Five nights with periods considered a high probability of exceeding the assigned levels 

were identified. It was found that on three nights in early April the Southern Bore Pump was the 

dominant contributor of noise, despite recent noise barrier upgrades. The root cause of the noise 

has been attributed to a faulty bearing on the pump, which has since been rectified, and subsequent 

noise investigations to assess the emissions are in progress.  

No specific noise sources were identified on the other two nights assessed with a high probability of 

exceedance. It is believed that optimal meteorological conditions for noise propagation were present 

during each night, and that the noise sources were from typical WCP and MFU operations. 

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

undeterminable audibility of tonal characteristics, or where it was not possible to reliably determine 

the operation’s contribution to the overall noise levels due to influence from birds, wind, traffic and 

other extraneous noise sources. 

The start of the Q6 period was characterised by consistent high levels of wind. This transitioned into 

typical autumn conditions, where calm nights have become the norm. This has meant that there is 

now more confidence in the analysis, and less nights are now being assessed with a medium 

likelihood of exceedance.  

Noise levels at the BarnOwl location and NSR1 are typically lower since commissioning of the new 

MFU2 on 20 March (excluding the instances of high probability of exceedance associated with the 

failing bearing at the Southern Bore). This is because the MFU2 is further away from the BarnOwl 

location within a purpose built noise bund, and consequently makes almost no contribution to noise 

levels at the BarnOwl location and NSR1. 

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

the Q6 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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SVT Job No.

SVT Doc No

Revision Prepared Reviewed Date

A Samuel Turner Peter Glorie 11/05/2017

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

Mon, 23 Jan 2017

12AM, 39.6 dBA

1AM, 48.9 dBA

2AM, 45.1 dBA

3AM, 52.0 dBA

4AM, 52.8 dBA

N/A

Increasing separation  between L10, 

Leq and L90, demonstrating 

dominance of varying sources.

N/R

Slightly elevated broadband levels, 

with flattening below 2.5kHz, typical of 

wind noise. 

Indicates significant wind noise 

and traffic contribution.
SW, 1.5 to 3.2 m/s Low Obscured. Data indicates extraneous wind noise.

Tue, 24 Jan 2017

12AM, 45.0 dBA

1AM, 52.6 dBA

2AM, 53.2 dBA

3AM, 51.3 dBA

4AM, 47.4 dBA

N/A
Increased levels correlate with wind 

speed.
N/R

Elevated broadband spectrum, typical 

of wind noise

Indicates significant 

contribution from wind noise.
S & SE, 0.8 to 2.3 m/s Low Obscured. Data indicates extraneous wind noise.

Wed, 25 Jan 2017

12 AM, 44.8 dBA

1 AM, 37.4 dBA

2 AM, 38 dBA

3 AM, 42.9 dBA

4 AM, 39.6 dBA

N/A
L10, L90 and Leq trend together. 

Indicating a consistent noise source.
N/R

Elevated broadband spectrum, typical 

of wind noise

Indicates significant 

contribution from wind noise.
S, 08 to 1.6 m/s Low

Low likelihood of exceedance from 0000 to 0500 hours. Data 

indicates significant contribution from extraneous wind noise.

Thu, 26 Jan 2017 2AM, 33.0 dBA 2AM, 100 Hz
Significant Spike in L10, LAeq and L90 

at 2:45
N/R

Typical operations noise profile. 

Significant high frequency noise 

(>10kHz) unlikely to be operations.

Indicates Passing Train S & SW, < 1m/s Low
Low likelihood of exceedance from 0200 to 0300 hours. Data 

indicates extraneous insect and train contribution.

Fri, 27 Jan 2017

10 PM, 41 dBA

11 PM, 46.5 dBA

12 AM, 53.3 dBA

1 AM, 50 dBA

2 AM, 48.8 dBA

3 AM, 46.4 dBA

4 AM, 37.6 dBA

N/A
Leq and L10 trend together at 

elevated fluctuating levels.

BarnOwl did not record L10 

directional data.

Elevated broadband spectrum, typical 

of wind noise

Indicates significant extraneous 

wind noise.
SW, 0.3 to 1.7 m/s

1am - 5am: Operations 

shutdown
Low

Low likelihood of exceedance from 2200 to 0500 hours. Data 

indicates extraneous wind noise.

Sat, 28 Jan 2017

10 PM, 31.9 dBA

11 PM,39.9 dBA

12 AM, 39.3 dBA

10 PM, 40 Hz
Elevated levels appear to correlate 

with increased wind velocity.

BarnOwl did not record L10 

directional data for this period.

Elevated broadband spectrum, typical 

of extraneous wind noise.

Indicates extraneous wind 

noise contribution.

Potential faint operations 

noise.

NE, N & NW, 0.3 to 2.3 m/s
12am - 3:30am: Operations 

Shutdown
Low

Low likelihood of exceedance from 2200 to 0100 hours. Data 

indicates extraneous wind noise with minor contribution from 

operations. From 0100 hours no exceedance occurred.

Sun, 29 Jan 2017

10 PM, 36.8 dBA

11 PM, 50.5 dBA

12 AM, 49.3 dBA

1 AM, 48.9 dBA

2 AM, 51.6 dBA

3 AM, 50.9 dBA

4 AM, 43.3 dBA

N/A

L10 is inconsistent and does not trend 

with L90 indicating non continuous 

noise sources.

LAS10 AOI Directional Data for 

the night period, did not record.

Elevated broadband spectrum, typical 

of extraneous wind noise.

Indicates extraneous wind 

noise.
S & SE,1.2 to 2.3 m/s

NSOD1 was unavailable 

through night, assessment 

completed with BarnOwl 

data.

Low
Low likelihood of exceedance for the entire night period. Data 

indicates extraneous wind noise.

Mon, 30 Jan 2017

10 PM, 49.1 dBA

11 PM, 43.4 dBA

12 AM, 38.7 dBA

1 AM, 37.9 dBA

2 AM, 39.1 dBA

3 AM, 36.1 dBA, Tonal

4 AM, 37.6 dBA

3 AM, 40 Hz
Elevated L10 and LAeq appear to 

correlate to wind speed.

BarnOwl L10 directional data was 

not recorded.
Elevated levels across the spectrum.

Significant contribution from 

extraneous wind noise.

Potential background mobile 

equipment operations noise.

E, S & SE, 0.9 to 1.6 m/s Low
Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous wind noise.

Tue, 31 Jan 2017

10 PM: OK

11 PM: 33.4 dBA, Tonal

12 AM: OK

1 AM: 36.6 dBA, Tonal

2 AM: 33 dBA, Tonal

3 AM: OK

4 AM: 41.8 dBA

11 PM, 40Hz & 100 Hz

1 AM, 100 Hz

2 AM, 50 Hz

Elevated L10, Leq and L90 levels 

tracking together, and elevated 23:00 

to 23:30 (L10 + TA >AL dBA). 

Remaining periods correlate with 

increases in wind.

No directional info in data or 

report.

Strong 100Hz contribution. Spectrum 

shape typical of operations noise.

Significant 10 kHz noise in periods 

24:00 and onwards.

Sound like both mobile 

equipment and fixed plant are 

audible.

S & SW: 0.6 to 1.5 m/s

SVT has demonstrated that 

the NSOD1/BarnOwl 

location is more  affected 

by extraneous noise (wind, 

insects) than the 

independent logger 

location. 

Medium

Elevated levels between 23:00 and 23:30 are likely related to 

operations, but may not trigger an exceedance over a 4 hour 

assessment period, or at the residence (based on the results 

obtained at the independent logger).

Wed, 1 Feb 2017

12 AM, 37.7 dBA

1 AM, 37.8 dBA, Tonal

2 AM, 32 dBA, Tonal

3 AM, 31.7 dBA, Tonal

1 AM, 40 Hz

2 AM, 40 Hz, 100 Hz & 160 

Hz

L10 and LAeq is becoming closer, 

indicating reducing instantaneous 

noise sources.

Variance between L10 and L90 

decreases across the period. 

Indicating continuous sources later in 

night.

No directional info in data or 

report.

Typical low frequency operations 

spectrum with sharp peaks at 40Hz, 

100Hz and 160Hz.

Significant high frequency noise above 

10kHz.

Sounds like fixed plant and 

mobile equipment.
S & SE, 0.6 to 1.4 m/s

Less noise at independent 

logger location. 

NSOD1/BarnOwl location is 

more  affected by 

extraneous noise (wind, 

insects) than the 

independent logger 

location.

Medium

Medium likelihood of exceedance between 2am-4am. Data 

indicates noise from operations, but also contribution from 

insects.

Noise Monitor near Lot 20 Hopelands Rd 36 dBA

1401854.5

1401854-5-100-Appendix C

Description

Issued for inclusion in Q6 report
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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, 2 Feb 2017

1 AM, 33.2 dBA, Tonal

2 AM, 35.8 dBA, Tonal

3 AM, 34.4 dBA, Tonal

4 AM, 35.2 dBA, Tonal

1 AM, 40 Hz, 50 Hz, 100 Hz, 

160 Hz

2 AM, 40 Hz, 100 Hz

3 AM, 40 Hz, 100 Hz

4 AM, 40 Hz, 100 Hz

L10, Leq and L90 tracking together 

with minimal variance

BarnOwl showing majority of 

noise from the AOI.

Strong 40Hz, 50Hz, 100Hz and 160Hz 

contribution from 1:00 onwards, 

which could be operations noise. 

Significant high frequency noise 10khz 

and above affecting overall levels.

Sounds like fixed and mobile 

plant audio. Traffic and wind 

also present in separate 

samples.

S, 0.4 to 1.2 m/s

Independent Logger data 

used demonstrates that 

NSOD1/BarnOwl location is 

more  affected by 

extraneous noise (wind, 

insects) than the 

independent logger 

location.

Medium

Medium likelihood of exceedance from 1:00 onwards. Plant and 

mobile operations audible, and Barn Owl shows Angle of interest 

contributions, however levels are influenced by extraneous 

noises.

Fri, 3 Feb 2017

10 PM, 33.6 dBA, Tonal

2 AM, 38.7 dBA

3 AM, 37.2 dBA

10 PM, 100 Hz
Leq, L10 and L90 track together with 

wind speed.

AOI L10 is 0 dBA for periods of 

concern. No significant sound 

sources within the AOI, majority 

of noise occurs randomly outside 

the AOI.

Elevated levels across all bands below 

10kHz indicating possible extraneous 

wind noise.

Possible plant noise early in 

night,

then extraneous wind noise 

later in period.

Low

Minor plant noise evident during the 22:00 period. Periods 23:00 

and after were either below AL or affected by extraneous wind 

noise. 

Sat, 4 Feb 2017

10 PM: OK

11 PM: 46.2 dBA

12 AM: 49.4 dBA

1 AM: 47.8 dBA

2 AM: 42.1 dBA

3 AM: 41.9 dBA

4 AM: 44.9 dBA

N/A
Highly elevated Leq, L10 and L90 

levels track together.

Multiple significant noise outside 

AOI indicating extraneous noise, 

possibly wind.

Elevated levels across all bands below 

12.5 kHz indicating possible 

extraneous wind noise.

Extraneous wind noise. 

Operations not audible.
S, 04 to 1.7 m/s Low

Extraneous wind noise identified throughout the night period 

contributing significantly to the elevated sound levels. Increase in 

levels tracks with increase in wind speed.

Sun, 5 Feb 2017

10 PM: 55.1 dBA

11 PM: 57.4 dBA

12 AM: 57.9 dBA

1 AM: 58 dBA

2 AM: 59.5 dBA

3 AM: 59.2 dBA

4 AM: 58.2 dBA

N/A

Highly elevated Leq, L10 and L90 

levels track together well above the 

AL.

Multiple very significant noise 

sources located outside AOI 

indicating extraneous noise, 

possibly wind.

Elevated levels across all bands below 

16kHz indicating possible extraneous 

wind noise.

Extraneous wind noise. S & SE, 2.1 to 3.1 m/s Low

Extraneous wind noise identified throughout the night period 

contributing significantly to the elevated sound levels. Increase in 

levels tracks with increase in wind speed.

Mon, 6 Feb 2017

10 PM: OK

11 PM: 31.2 dBA, Tonal

12 AM: 32.6 dBA, Tonal

1 AM: 37.6 dBA, Tonal

2 AM: 40.9 dBA, Tonal

3 AM: 37.4 dBA, Tonal

4 AM: 37.4 dBA, Tonal

11 PM, 160 Hz, 630 Hz

12 AM, 160 Hz

1 AM, 100 Hz, 160 Hz

2 AM, 160 Hz

3 AM, 40 Hz, 160 Hz

4 AM, 50 Hz, 100 Hz, 160 Hz

Elevated L10, Leq and L90 levels 

tracking together, and elevated 3:00 

onwards (L10 + TA >AL dBA).

3am,4am: Majority of noise 

comes from within the AOI. Some 

noise outside the AOI is also 

present

1am: Strong 100 Hz and 160 Hz peaks 

which could be operations noise. 

Significant high frequency noise at 10 

kHz and above affecting overall levels

Significant 10 kHz noise in periods 

22:00 - 3:00. Significant elevated noise 

levels between 250 Hz and 2kHz in 

periods 3:00 onwards

1am: Sounds like mobile 

equipment is audible, more 

audible between 1:45 to 2:00. 

One sample dogs barking.

3am,4am: Sounds like both 

mobile equipment and plant 

are audible. Possible insects 

can be heard throughout time 

period. Dogs barking in one 

sample. Traffic can be heard, 

especially in later samples.

SW, 0.6 to 1.7 m/s

NMT3 data indicates 

significant spikes in noise 

levels, likely trains, affecting 

some periods. High noise 

levels may be due to 

enhancement from 

prevailing meteorological 

conditions.

High

Elevated noise levels between 250Hz and 2kHz in periods 3:00 

and 4:00 appear to be operations related based on audio, BO 

results and temporal consistency. Some contribution from 

extraneous sources present, although likelihood of exceedance is 

still high.

Tue, 7 Feb 2017

11 PM: 55.6 dBA

11 PM: 51 dBA

12 AM: 47.6 dBA

1 AM: 46.1 dBA

2 AM: 46.7 dBA

3 AM: 53.2 dBA

4 AM: 45.6 dBA

N/A
Elevated L10 and LAeq appear to 

correlate to wind speed.

Minimal AOI contribution 

compared to All Sources level.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.
S & SW, 2 to 5 m/s Low

Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous wind noise.

Wed, 8 Feb 2017

10 PM: 45.4 dBA

11 PM: 45.2 dBA

11 PM: 42.8 dBA

12 AM: 37.4 dBA

1 AM: 34.6 dBA

2 AM: OK

3 AM: OK

4 AM: 40.7 dBA

N/A
Elevated L10, Leq and L90 levels 

appear to track with wind speed.

Minimal AOI contribution 

compared to All Sources level.

Elevated broadband spectrum below 

10kHz, typical of wind noise.

Indicates extraneous wind 

noise and clipping.

N  >1.2 m/s for the entire 

night

NSOD1 offline from 2:00.

BarnOwl L10 Data used 

from 2:00 onwards.

Low
Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous wind noise.

Thu, 9 Feb 2017

10 PM: 41.9 dBA

11 PM: 42.6 dBA, Tonal

12 AM: 59.1 dBA

1 AM: 55.8 dBA

2 AM: 56.9 dBA

3 AM: 57.5 dBA

4 AM: 60.2 dBA

11 PM, 200 Hz
Elevated L10, Leq and L90 levels track 

together.

Minimal AOI contribution 

compared to All Sources level.

Elevated broadband spectrum below 

10kHz, typical of wind noise.

Indicates extraneous wind 

noise and clipping.

N  >1.5 m/s for the entire 

night
NSOD1 back online at 14:30 Low

Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous wind noise.

Fri, 10 Feb 2017

10 PM: 65.7 dBA

11 PM: 63.3 dBA

12 AM: 44.3 dBA

1 AM: 54.1 dBA

2 AM: 48.9 dBA

3 AM: 60.3 dBA

4 AM: 55.4 dBA

N/A
Elevated L10, Leq and L90 levels 

appear to track with wind speed.

Minimal AOI contribution 

compared to All Sources level.

Elevated broadband spectrum below 

10kHz, typical of wind noise.

Indicates extraneous wind 

noise and clipping.

N  >1 m/s for the entire 

night
Low

Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous 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

Sat, 11 Feb 2017

10 PM: 46.9 dBA

11 PM: 42.8 dBA

12 AM: 50.7 dBA

1 AM: 57 dBA

2 AM: 56.4 dBA

3 AM: 57.2 dBA

4 AM: 54.5 dBA

N/A
Elevated L10, Leq and L90 levels 

appear to track with wind speed

Minimal AOI contribution 

compared to All Sources level.

Elevated broadband spectrum below 

12.5kHz, typical of wind noise.

Indicates extraneous wind 

noise and clipping.

N, > 1.3 m/s for the entire 

night
Low

Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous wind noise.

Sun, 12 Feb 2017

10 PM: 49.4 dBA

11 PM: 44.9 dBA

12 AM: 46 dBA

1 AM: 45.4 dBA

2 AM: 40.7 dBA

3 AM: 35.8 dBA, Tonal

4 AM: 36 dBA

3 AM, 50 Hz
Elevated L10, Leq and L90 levels 

appear to track with wind speed.

Significant noise sources exist 

outside the AOI.

Elevated broadband spectrum below 

10kHz, typical of wind noise.

Indicates extraneous wind 

noise and clipping.

N, > 1 m/s for most of the 

night

NSOD1 offline from 00:15. 

BarnOwl L10 Data used 

from 0:00 onwards.

Low
Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous wind noise.

Mon, 13 Feb 2017

10 PM: 33 dBA, Tonal

11 PM: OK

12 AM: 32.1 dBA, Tonal

1 AM: OK

2 AM: 53 dBA

3 AM: 40.4 dBA

4 AM: OK

10 PM, 500 Hz, 1.6 kHz

12 AM, 160 Hz
Increases in noise levels during period 

of interest are atypical of operations.

Some separation between AOI 

and All Sources levels indicates 

contribution from other sources 

not in AOI.

Before 2:00: significant contribution 

above 10kHz not related to operations.

After 2:00: Elevated levels across all 

bands below 16kHz indicating possible 

extraneous rain noise.

22:00 and 00:00: local noise 

caused by noise monitoring in 

immediate area.

2:00 to 4:00: Rain noise 

audible.

S & SW, < 1 m/s for most of 

the night
Low

Local noise caused by noise monitoring in immediate area during 

22:00 and 00:00 periods. Rain noise significant after 2:00.

Tue, 14 Feb 2017

10 PM: OK

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: OK

N/A N/R N/R N/R N/R S & SW, mostly below 1 m/s No Exceedance No exceedance all night.

Wed, 15 Feb 2017

10 PM: 43.2 dBA

11 PM: 44.6 dBA

12 AM: 45.1 dBA

1 AM: 47.2 dBA

2 AM: 44.7 dBA

3 AM: 44.2 dBA

4 AM: 47.6 dBA

N/A
Elevated L10, Leq and L90 appear to 

track with wind speed

Minimum AOI contribution 

compared to All Sources levels.

Broadband spectrum below 12.5kHz, 

typical of wind noise.

Indicates extraneous wind 

noise and clipping.
S & SE, 1.1 to 1.6 m/s Low

Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous wind noise throughout 

the night.

Thu, 16 Feb 2017

10 PM: OK

11 PM: 41.9 dBA

12 AM: 40 dBA

1 AM: 37.9 dBA

2 AM: 41.6 dBA

3 AM: 43.4 dBA

4 AM: 49.2 dBA

N/A
Elevated L10, Leq and L90 levels 

appear to track with wind speed.

Minimal AOI contribution 

compared to All Sources.

Broadband spectrum below 12.5kHz, 

typical of wind noise.

Indicates extraneous wind 

noise and clipping.
S, 0.9 to 2.1 m/s Low

Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous wind noise.

Fri, 17 Feb 2017

10 PM: 37.1 dBA

11 PM: 46 dBA

12 AM: 45.3 dBA

1 AM: 37.8 dBA

2 AM: 42.8 dBA

3 AM: 44.7 dBA

4 AM: OK

N/A
L10, Leq and L90 levels appear to 

track with wind speed.

Significant noise sources occur 

outside the AOI.

Broadband spectrum below 12.5kHz, 

typical of wind noise.

Indicates extraneous wind 

noise and clipping.
Mostly SE, 1 to 1.9 m/s Low

Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous wind noise.

Sat, 18 Feb 2017

10 PM: 36.8 dBA, Tonal

11 PM: 38.7 dBA

12 AM: 43 dBA

1 AM: 47.3 dBA

2 AM: 47 dBA

3 AM: 42.3 dBA

4 AM: 41.3 dBA, Tonal

10 PM, 100 Hz

4 AM, 50 Hz

Elevated L10, Leq and L90 levels 

appear to track with wind speed.

Significant noise sources occur 

outside the AOI.

Broadband spectrum below 12.5kHz, 

typical of wind noise.

Indicates extraneous wind 

noise and clipping.

10 PM to 2 AM: S, > 0.9 m/s

3 AM Onwards: NE, > 1.1 

m/s

Low
Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous wind noise.

Sun, 19 Feb 2017

10 PM: OK

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: OK

N/R N/R N/R N/R N/R

10 PM to 3 AM: Mostly S, 

0.3 to 1.1 m/s

4AM: SW 1.3 to 2.5 m/s

No Exceedance No exceedance for any period during the night.

Mon, 20 Feb 2017

10 PM: OK

11 PM: OK

12 AM: 37.2 dBA, Tonal

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: 40.5 dBA

12 AM, 1 kHz

1am: Leq > L10 for the first two time 

periods. Indicating loud noise 

contributions for less than 10% of the 

time period, unlikely to due to 

operations.

Minimal AOI contribution 

compared to All Sources.

1am: Low noise levels for frequency 

bands 500Hz and below. Peak at 1kHz. 

Significant high frequency noise 8kHz 

and above.

Indicates extraneous wind 

noise and clipping.

Mostly SW, & NW, 0.2 to 

1.8 m/s
Low

High frequency noise contributed significantly to the elevated 

levels for the 0:00 period, unlikely to be operations noise.

Data for the 4:00 period was obscured by the extraneous 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, 21 Feb 2017

10 PM: OK

11 PM: OK

12 AM: 38.1 dBA

1 AM: OK

2 AM: OK

3 AM: 32.6 dBA, Tonal

4 AM: 33.8 dBA, Tonal

3 AM, 50 Hz, 80 Hz

4 AM, 50 Hz, 125 Hz

Leq and L10 levels track together, 

variance increases over time period.

Minimal contribution compared 

to All Sources.

Peaks exist at low levels, could be due 

to operations noise.

Significant high frequency noise at 

10kHz and above affecting overall 

levels unlikely to be due to operations.

Extraneous noise present 

during the night.

Indicates possible plant and 

mobile equipment.

S, SE & E, 0.3 to 1 m/s BarnOwl audio is soft. Low

BarnOwl AOI is well below AL for periods of exceedance, with 

significant noise contributions coming from outside the AOI. 

Unlikely to be due to operations noise.

Wed, 22 Feb 2017

10 PM: 32.2 dBA, Tonal

11 PM: 35 dBA, Tonal

12 AM: 36.7 dBA, Tonal

1 AM: OK

2 AM: OK

3 AM: 31.8 dBA, Tonal

4 AM: OK

40 Hz 50 Hz 100 Hz 

Leq and L10 track together with very 

minimal variance. Indicates a 

continuous noise source throughout 

period.

Data indicates.

significant sound sources lay 

outside AOI.

Typical Operations Spectrum below 

8kHz. Peak at 50Hz.

Significant high frequency noise 8kHZ 

and above.

Indicates fixed plant 

equipment. Extraneous traffic 

and wind noise present during 

some periods.

S & SE, 0.2 to 0.7 m/s Low

Significant high frequency noise 8 kHz and above affecting overall 

levels is unlikely to be operations noise.

BarnOwl L10 well below AL with significant sound sources 

outside the AOI.

Thu, 23 Feb 2017

10 PM: OK

11 PM: OK

12 AM: OK

1 AM: 39.8 dBA

2 AM: 44.6 dBA

3 AM: 47.5 dBA

4 AM: 47.9 dBA

10 PM: 100 Hz
Elevated L10, Leq and L90 levels 

appear to track with wind speed.

Minimal contribution compared 

to All Sources.

Broadband spectrum below 12.5 kHz, 

typical of wind noise.

Indicates extraneous wind 

noise and clipping.

10 PM to 1 AM: S, SW < 1.4 

m/s

2AM Onwards: S > 1.4 m/s

Low

10 PM to 12 AM: No Exceedance

1 AM onwards: Data indicates significant contribution from 

extraneous wind noise.

Fri, 24 Feb 2017

10 PM: 34.6 dBA, Tonal

11 PM: 31.5 dBA, Tonal

12 AM: 32 dBA, Tonal

1 AM: 31.6 dBA, Tonal

2 AM: 38.5 dBA

3 AM: 39.8 dBA

4 AM: 43.9 dBA

10 PM: 40 Hz, 50 Hz, 125 Hz

11 PM: 40 Hz, 500 Hz

12 AM: 40 Hz

1 AM: 40 Hz, 100 Hz

L10, Leq and L90 levels track 

together.

Vast majority of noise coming 

from within the AOI.

10 PM - 1 AM:

Spectrum typical of operations noise 

with peaks at low levels.

10 PM - 1 AM: 

Indicates possible fixed plant 

and mobile equipment.
Mostly S, 0.4 to 1.4 m/s

Attended monitoring 

underway through night, 

although not at BarnOwl 

location during periods of 

interest.

Medium

Steady operations noise 10pm to 2 am where L10 + TA > AL. 

The 11 PM and 1 AM  periods are considered medium likelihood 

of exceedance as the independent logger indicates levels <AL. 

The 10 PM and 2 AM periods are classified as Low likelihood due 

to extraneous noise contribution and the false 40 Hz tone.

From 2 AM onwards results are obscured by extraneous wind 

noise.

Sat, 25 Feb 2017

10 PM: OK

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: OK

2 AM: 100 Hz N/R N/R N/R N/R S & SW, 0.5 to 1.7 m/s No Exceedance No exceedance for any period during the night.

Sun, 26 Feb 2017

10 PM: 32.7 dBA, Tonal

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: OK

10 PM: 100 Hz

10 PM: L10 and Leq track together. 

Sharp peak in L10 and Leq at 22:30, 

with the L90 remaining unaffected. 

10 PM: AOI L10 is 0 dBA. Minimal 

contribution compared to All 

Sources.

10 PM: Sharp peak at 100 Hz.

Elevated levels between 315 Hz and 1 

kHz.

10 PM: Obscured by 

extraneous noise from traffic, a 

train and dogs barking.

Indicates possible mobile plant 

equipment.

Mostly S, 0.2 to 1.4 m/s Low

Low likelihood of exceedance for 10 PM period due to 

extraneous noise contribution.

No exceedance from 11 PM onwards.

Mon, 27 Feb 2017

10 PM: OK

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: 40.8 dBA

N/A
L10, Leq and L90 track with wind 

speed.

Minimal contribution compared 

to All Sources.

Broadband spectrum, typical of wind 

noise.

Peak at 4kHz

Indicates extraneous wind and 

bird noise. Clipping can also be 

heard.

Mostly S, 0.3 to 1.8 m/s No Exceedance

No exceedance from 10 PM to 3 AM periods. Low likelihood of 

exceedance during the 4 AM period, data is obscured by 

extraneous wind noise.

Tue, 28 Feb 2017

10 PM: 32.6 dBA, Tonal

11 PM: 36.7 dBA

12 AM: 36.7 dBA

1 AM: 38.7 dBA

2 AM: 36.1 dBA

3 AM: 34 dBA, Tonal

4 AM: 39.9 dBA

10 PM: 50 Hz

3 AM: 50 Hz

Large majority of noise sources 

come from within the AOI.

Low frequency spectrum typical of 

operations.

Elevated levels between 250 Hz and 

6.3 kHz.

Indicates fixed and mobile 

plant equipment.

Extraneous wind noise and 

clipping also present.

Mostly SE, 0.7 to 1.5 m/s

Attended observations 

were made which indicate 

levels driven by wind noise. 

Operations noise still 

present in the background. 

Independent logger 

spectrum less affected by 

wind, and during most 

periods demonstrated 

levels < AL

Medium

Operations are audible during the night, although measured 

elevated levels are likely due to extraneous wind noise 

contribution.  Attended observations were conducted 

throughout the night at this location and indicate contributions 

from the facility may have approached the Assigned Level on a 

short term basis.

Wed, 1 Mar 2017

10 PM: OK

11 PM: 62.5 dBA

12 AM: 48.7 dBA

1 AM: 40.5 dBA

2 AM: 39.1 dBA

3 AM: 45.2 dBA

4 AM: 32 dBA, Tonal

4 AM: 50 Hz

4 AM: Leq, L10 and L90 levels rise for 

the 4:30 and 4:45 periods. Variance 

increases for these periods suggesting 

less continuous noise sources.

4 AM: AOI L10 is 27.5 dBA. 

Majority of noise coming from 

within AOI. However, some 

contributing noise sources are 

located outside AOI

4 AM: Spectrum typical of operations.

Peaks at 50 Hz, 100 Hz and 1 kHz.

4 AM: Indicates fixed plant 

equipment. Extraneous traffic 

noise is also present.

Mostly NW, N & NE, 0.6 to 

5.7 m/s
Low

10 PM - 3 AM: No Exceedance or the data is obscured by 

extraneous wind noise.

4 AM: BarnOwl L10 < AL, with contributing noise sources outside 

the AOI. Audio indicates extraneous traffic noise contribution.
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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, 2 Mar 2017

10 PM: 32 dBA, Tonal

11 PM: OK

12 AM: OK

1 AM: 44.8 dBA

2 AM: 32.3 dBA, Tonal

3 AM: 32.4 dBA, Tonal

4 AM: 32.8 dBA, Tonal

10 PM: 50 Hz, 80 Hz

2 AM: 40 Hz

3 AM: 50 Hz

4 AM: 40 Hz, 80 Hz

Leq, L10 and L90 levels track together 

with minimal variance.

Majority of noise coming from 

within the AOI.

Low frequency spectrum is typical of 

operations. Significant high frequency 

noise contribution 10 kHz and above 

affecting overall levels for the 1 AM 

and 2 AM periods.

Indicates fixed plant and 

mobile equipment.
Mostly S, 0.3 to 1.1 m/s

Independent logger data 

indicates levels at or below 

the AL during almost whole 

night, except 4am where 

the spectrum indicates 

traffic noise.

Attended noise monitoring 

indicates levels < AL 12:00 

PM to 4:30 AM. except for 

short period 3:00 AM to 

3:30 AM where LAS10 level 

was 32.6 dBA. 

Medium

Operations are audible throughout the night. High likelihood of 

exceedance in the 10 PM to 11 PM, and 3 AM to 4 AM periods, 

but assessment over a four hour period would likely result in a 

non-exceedance.

Fri, 3 Mar 2017

10 PM: OK

11 PM: OK

12 AM: 43.5 dBA

1 AM: 40.8 dBA

2 AM: 40.3 dBA

3 AM: 48.6 dBA

4 AM: 41.8 dBA

N/A
Leq, L10 and L90 levels appear to 

track with wind speed.

Minimal contribution compared 

to All Sources.

Broadband spectrum, typical of wind 

noise.

Indicates extraneous wind 

noise and clipping.
S & SW, 0.5 to 1.8 m/s Low

No exceedance for the 10 PM & 11 PM Periods. 12 AM onwards 

was obscured by extraneous wind noise.

Sat, 4 Mar 2017

10 PM: 40.3 dBA

11 PM: 44.9 dBA

12 AM: 49.6 dBA

1 AM: 51.8 dBA

2 AM: 45.7 dBA

3 AM: 44.3 dBA

4 AM: 45.9 dBA

N/A

Leq, L10 and L90 levels have large 

variance and appear to track with 

wind speed. 

Minimal contribution compared 

to All Sources.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.
S & SE, 1.3 to 2 m/s Low

Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous wind noise.

Sun, 5 Mar 2017

10 PM: 31.4 dBA, Tonal

11 PM: 31.5 dBA, Tonal

12 AM: OK

1 AM: 37.3 dBA

2 AM: 36.9 dBA

3 AM: 38.6 dBA

4 AM: 38 dBA

10 PM: 40 Hz

11 PM: 50 Hz

Leq, L10 and L90 track together with 

medium variance.

Majority of noise coming from 

within the AOI.

Low frequency spectrum is typical of 

operations noise.

Elevated levels between 1 kHz and 6.3 

kHz.

10 PM - 1 AM: Operations 

noise can be heard.

2 AM onwards: Indicates 

extraneous wind noise and 

clipping.

S & SW, 0.4 to 1.3 m/s

40 Hz tonal characteristic 

appears to be an artefact of 

the spectrum, and unlikely 

to be audible as a tone.

Low

10 PM - 1 AM: Operations noise can be heard. However, there is 

extraneous noise contribution and BarnOwl AOI L10 + TA < AL.

2 AM onwards: Data indicates significant contribution from 

extraneous wind noise.

Mon, 6 Mar 2017

10 PM: OK

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: OK

N/A N/R N/R N/R N/R Mostly S, < 1.1 m/s No Exceedance
No exceedance for any period during the night.     

Tue, 7 Mar 2017

10 PM: 48 dBA

11 PM: 46 dBA

12 AM: 46.6 dBA

1 AM: 45.8 dBA

2 AM: 41.6 dBA

3 AM: 39 dBA

4 AM: 43.5 dBA

N/A
Elevated Leq, L10 and L90 levels 

appear to track with wind speed.

Minimal contribution compared 

to All Sources.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.
S & SE, 0.9 to 2 m/s Low

Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous wind noise.

Wed, 8 Mar 2017

10 PM: 49.1 dBA

11 PM: 49.9 dBA

12 AM: 48.6 dBA

1 AM: 46.9 dBA

2 AM: 44.3 dBA

3 AM: 46.3 dBA

4 AM: 42.8 dBA

N/A

Elevated Leq, L10 and L90 levels have 

high variance and appear to track 

with wind speed.

Minimal contribution compared 

to All Sources.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.
S & SE, 1.2 to 2 m/s Low

Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous wind noise.

Thu, 9 Mar 2017

10 PM: 51 dBA

11 PM: 51 dBA

12 AM: 49.9 dBA

1 AM: 48.6 dBA

2 AM: 50 dBA

3 AM: 53.5 dBA

4 AM: 49.3 dBA

N/A

Leq, L10 and L90 levels have high 

variance and appear to track with 

wind speed.

Minimal contribution compared 

to All Sources.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.
S, 1.5 to 2.2 m/s Low

Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous wind noise.

Fri, 10 Mar 2017

10 PM: 54.7 dBA

11 PM: 54.1 dBA

12 AM: 52.8 dBA

1 AM: 52.3 dBA

2 AM: 50.2 dBA

3 AM: 49.4 dBA

4 AM: 49.3 dBA

N/A
Elevated Leq, L10 and L90 levels  

appear to track with wind speed.

Minimal contribution compared 

to All Sources.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.
S, 1.4 to 2.6 m/s Low

Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous 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

Sat, 11 Mar 2017

10 PM: 47.4 dBA

11 PM: 50.2 dBA

12 AM: 47.5 dBA

1 AM: 46.2 dBA

2 AM: 42.6 dBA

3 AM: 39.8 dBA

4 AM: 36.5 dBA

N/A
Leq, L10 and L90 levels appear to 

track with wind speed.

Significant noise sources located 

outside the AOI.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.
SW, S & SE, 1 to 2.1 m/s Low

Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous wind noise.

Sun, 12 Mar 2017

10 PM: 44.6 dBA

11 PM: 47.4 dBA

12 AM: 44.9 dBA

1 AM: 43.7 dBA

2 AM: 48.3 dBA

3 AM: 50.6 dBA

4 AM: 48 dBA

N/A
Leq, L10 and L90 levels appear to 

track with wind speed.

Significant noise sources located 

outside the AOI.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.
N, NE mostly 1.8 to 3.1 m/s Low

Low likelihood of exceedance for the entire night. Data indicates 

significant contribution from extraneous wind noise.

Mon, 13 Mar 2017

10 PM: 32.3 dBA, Tonal

11 PM: OK

12 AM: OK

1 AM: 37.2 dBA, Tonal

2 AM: 44.5 dBA, Tonal

3 AM: 50 dBA

4 AM: 43.6 dBA

10 PM: 50 Hz, 160 Hz

1 AM: 160 Hz

2 AM: 200 Hz

1 AM Onwards: Leq, L10 and L90 

levels appear to track with wind 

speed.

AOI L10 + TA < AL.

Significant sound sources located 

outside the AOI.

10 PM: Spectrum looks like it is  

influenced by operations noise and 

possibly some other extraneous 

factors. The peaks at 800 Hz and 1 kHz 

look atypical.

1 AM Onwards: Elevated between 500 

Hz and 8 kHz indicate possible wind 

noise.

10 PM: Indicates fixed and 

mobile plant equipment. 

Extraneous traffic and wind 

noise also present in samples.

1 AM Onwards: Indicates 

extraneous wind noise and 

clipping.

10 PM - 12 AM: N & NE, 0.6 

to 1.2 m/s

1 AM onwards: N & NW, 

0.8 to 3.3 m/s

Low

Low likelihood of exceedance for the night.

10 PM: Operations are audible however, data is obscured by 

extraneous traffic noise.

11 PM - 12 AM: No exceedance

1 AM Onwards: Data is obscured by extraneous wind noise. 

Tue, 14 Mar 2017

10 PM: 46.6 dBA

11 PM: 42.6 dBA

12 AM: 45.9 dBA

1 AM: 47 dBA, Tonal

2 AM: 37.6 dBA

3 AM: 41.5 dBA

4 AM: 37.8 dBA, Tonal

1 AM: 125 Hz

4 AM: 100 Hz

Elevated Leq, L10 and L90 levels 

appear to track with wind speed.

Minimal contribution compared 

to All Sources.

Broadband spectrum, typical of wind 

noise.

Indicates extraneous wind 

noise and clipping.
SW & W, 0.5 to 2.8 m/s Low

Low likelihood of exceedance for the night. Data is obscured by 

extraneous wind noise.

Wed, 15 Mar 2017

10 PM: OK

11 PM: OK

12 AM: 44.1 dBA

1 AM: 47.8 dBA

2 AM: 50.2 dBA

3 AM: 47.3 dBA

4 AM: 42.2 dBA

N/A
Elevated Leq, L10 and L90 levels 

appear to track with wind speed.

Minimal contribution compared 

to All Sources.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.
S, 0.5 to 2.1 m/s Low

Low likelihood of exceedance for the night.

10 PM - 12 AM: L10 + TA < AL

1 AM Onwards: Data is obscured by extraneous wind Nosie.

Thu, 16 Mar 2017

10 PM: 33.3 dBA, Tonal

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: OK

10 PM: 40 Hz, 100 Hz

10 PM: Leq, L10 and L90 levels track 

together.

L10 + TA > AL for 22:00 and 22:15 

periods.

10 PM: BarnOwl AOI L10 is 23.5 

dBA.

Minimal contribution compared 

to All Sources.

10 PM: Significant peaks at 80 Hz and 

100 Hz.

Elevated levels from 400 Hz to 1.25 

kHz.

10 PM: Indicates extraneous 

aircraft noise and dogs barking.
S & SW, 0.2 to 1 m/s Low

10 PM: Data indicates significant contribution from extraneous 

noise sources.

11 PM Onwards: No exceedance for any periods.

Fri, 17 Mar 2017

10 PM: OK

11 PM: 42.1 dBA

12 AM: OK

1 AM: 31 dBA, Tonal

2 AM: OK

3 AM: OK

4 AM: 33.1 dBA, Tonal

1  AM: 50 Hz, 160 Hz

4 AM: 160 Hz

10 PM & 4 AM: Leq, L10 and L90 

levels track together. Levels are 

elevated  for periods during the hours

10 PM & 4 AM: Minimal 

contribution compared to All 

Sources

4 am: Small peak at 100 Hz, peak at 1 

kHz.

Elevated levels between 630 Hz and 

6.3 kHz. 

4 AM: Indicates extraneous 

traffic and rain noise.

Faint plant noise is also 

present.

11 PM & 4 AM: W, 0.4 to 

1.5 m/s
Low

Low likelihood of exceedance for the night.

10 PM & 4 AM: Extraneous noise contribution leading to elevated 

levels.

10 PM, 12 AM - 3 AM: No exceedance during these time periods.

Sat, 18 Mar 2017

10 PM: OK

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: OK

N/A N/R N/R N/R N/R S & SW, 0.3 to 1.4 m/s No Exceedance No exceedance for any periods during the night.

Sun, 19 Mar 2017

10 PM: OK

11 PM: OK

12 AM: 38.4 dBA

1 AM: 40.5 dBA

2 AM: 41.7 dBA

3 AM: 44.4 dBA

4 AM: 45.3 dBA

N/A

Elevated Leq, L10 and L90 have 

medium variance and appear to track 

with wind speed.

Majority of directional noise 

sources are located  within the 

AOI.

Broadband spectrum, typical of wind 

noise.

Indicates extraneous wind 

noise and clipping.

12 AM to 4 AM: S & SE, 0.9 

to 2 m/s 
Low

Low Likelihood of exceedance for the night.

10 PM & 11 PM: L10 < AL

12 AM Onwards: Data obscured by extraneous wind noise.

Mon, 20 Mar 2017

10 PM: OK

11 PM: 40.8 dBA

12 AM: 48 dBA

1 AM: 51.6 dBA

2 AM: 50.1 dBA

3 AM: 49.6 dBA

4 AM: 51.7 dBA

N/A
Elevated Leq, L10 and L90 levels track 

with wind speed.

Minimal contribution compared 

to All Sources.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise  and clipping.
S & SE, mostly > 1.7 m/s Low

Low likelihood of exceedance for the night. Data is obscured by 

extraneous 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
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Noise Monitor near Lot 20 Hopelands Rd 36 dBA

Tue, 21 Mar 2017

10 PM: 61 dBA

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: 35.8 dBA, Tonal

3 AM: 40.9 dBA

4 AM: 62.4 dBA

2 AM: 50 Hz, 160 Hz
Elevated Leq, L10 and L90 levels 

appear to track with wind speed.

Minimal contribution compared 

to Total Sources.

Elevated levels from 500 Hz to 8 kHz, 

possibly due to  extraneous wind 

noise.

Indicates extraneous wind 

noise and clipping.

10 PM - 2 AM: W, SW & S, 

0.5 to 1.4 m/s

3 AM - 4 AM: E, NE, mostly 

> 1m/s

Low

Low likelihood of exceedance for the entire night.

10 PM, 2 AM - 4 AM: Data is obscured by extraneous wind noise.

11 PM - 1 AM: No exceedance

Wed, 22 Mar 2017

10 PM: OK

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: OK

50 Hz, 80 Hz, 160 Hz N/R N/R N/R N/R Calm all night < 1 m/s No Exceedance No exceedance for any periods during the night.

Thu, 23 Mar 2017

10 PM: OK

11 PM: OK

12 AM: OK

1 AM: 39.2 dBA

2 AM: OK

3 AM: OK

4 AM: OK

N/A

1 AM: Sharp rise in L10 and Leq levels 

during the hour, L90 levels remain 

constant.

Leq > L10 for the 1:00 and 1:45 

periods. Indicates significant 

contribution for less than 10% of the 

time period, unlikely to be 

operations.

1 AM: AOI L10 is 16.9 dBA.

Minimal contribution compared 

to All Sources.

1 AM: Small Peaks at 80 Hz and 100 

Hz.

Very significant high frequency noise, 8 

kHz and above, contributing to overall 

levels.

1 AM: Indicates Mobile 

Equipment.

Extraneous wind and insect 

noise can also be heard.

Mostly S, 0.3 to 1.1 m/s Low

Low likelihood of exceedance for the night.

10 PM - 12AM, 2 AM - 4 AM: No exceedance.

1 AM: Data is obscured by high frequency insect noise.

Fri, 24 Mar 2017

10 PM: OK

11 PM: 39.2 dBA

12 AM: 39.9 dBA

1 AM: 45.6 dBA

2 AM: 46.6 dBA

3 AM: 45.8 dBA

4 AM: 42.6 dBA

N/A

Elevated Leq, L10 and L90 levels have 

medium variance and track with wind 

speed.

Significant sound sources located 

outside the AOI throughout the 

night.

Broadband Spectrum, typical of wind 

noise.

Indicates extraneous wind 

noise and clipping.

10 PM & 11 PM: S, mostly < 

1 m/s

12 AM Onwards: S & SE, 

mostly > 1 m/s 

Low
Low likelihood of exceedance for the night. Data is obscured by 

extraneous wind noise.

Sat, 25 Mar 2017

10 PM: 37.2 dBA

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: 45.4 dBA

3 AM: 42.7 dBA

4 AM: 50.1 dBA

N/A
Elevated Leq, L10 and L90 levels 

appear to track with wind speed.

Significant sound sources located 

outside the AOI for the entire 

night.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.
Mostly NW, > 1m/s Low

Low likelihood of exceedance for the night.

11 PM & 1 AM: No Exceedance

10 PM, 12 AM, 2 AM onwards: Data is obscured by extraneous 

wind/traffic noise

Sun, 26 Mar 2017

10 PM: OK

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: 39.2 dBA, Tonal

4 AM: 100 Hz, 160 Hz, 400 

Hz 

4 AM: Leq and L10 levels track 

together with very little variance. 

Sharp rise in Leq and L10 levels for 

the 4:30 and 4:45 periods.

4 AM: AOI L10 is 30.1 dBA.

Significant sound sources located 

N to SE of BarnOwl. Likely to be 

due to traffic noise.

4 AM: Peaks at 100 Hz and 160 Hz.

Significantly elevated levels from 315 

Hz to 2 kHz, with peaks at 400 Hz, 800 

Hz and 1 kHz. Unlikely to be due to 

operations, possibly due to traffic.

4 AM: Indicates extraneous 

traffic, train horn and a plane 

noise.

SE, E, NE, 0.2 to 0.5 m/s No Exceedance

10 PM - 3 AM: No Exceedance

4 AM: Data is obscured by extraneous traffic, plane and train 

horn noise, contributing significantly to high levels.

Mon, 27 Mar 2017

10 PM: OK

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: OK

N/A N/R N/R N/R N/R S & SE, 0.2 to 0.5 m/s No Exceedance No Exceedance for any period during the night

Tue, 28 Mar 2017

10 PM: 37.6 dBA

11 PM: OK

12 AM: OK

1 AM: 37.6 dBA

2 AM: 40.2 dBA

3 AM: 39.8 dBA

4 AM: OK

N/A
Leq, L10 and L90 levels appear to 

track with wind speed.

Minimal AOI contribution 

compared to All Sources

Small Peak at 100 Hz.

Elevated levels from 250Hz to 8 kHz, 

indicates possible wind noise.

Significant high frequency contribution 

8kHz and above.

Indicates extraneous wind 

noise.
S & SW, mostly > 1 m/s Low

Low likelihood of exceedance for the night. Data is obscured by 

extraneous wind and high frequency noise.

Wed, 29 Mar 2017

10 PM: 39.9 dBA

11 PM: 41.2 dBA

12 AM: 42.8 dBA

1 AM: 41.8 dBA

2 AM: 46.6 dBA

3 AM: 41.9 dBA

4 AM: 36.8 dBA

N/A
Elevated Leq, L10 and L90 levels 

appear to track with wind speed.

Significant sound sources located 

outside the AOI.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.
S & SE, mostly > 1 m/s Low

Low likelihood of exceedance for the night. Data is obscured by 

extraneous wind noise.

Thu, 30 Mar 2017

10 PM: OK

11 PM: OK

12 AM: 36.2 dBA

1 AM: 39.6 dBA

2 AM: 41.8 dBA

3 AM: 42.4 dBA

4 AM: 40 dBA

N/A
Leq, L10 and L90 appear to track with 

wind speed.

Significant sound sources located 

outside the AOI.

Peak at 100 Hz.

Elevated levels from 315 Hz to 8 kHz, 

indicating possible wind noise.

Indicates extraneous wind 

noise and clipping.
S, mostly > 1 m/s Low

Low likelihood of exceedance for the night. Data is obscured by 

extraneous wind and high frequency noise.
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exceedance
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Noise Monitor near Lot 20 Hopelands Rd 36 dBA

Fri, 31 Mar 2017

10 PM: 47.8 dBA

11 PM: 50.8 dBA

12 AM: 53.4 dBA

1 AM: 54.3 dBA

2 AM: 54.8 dBA

3 AM: 53.6 dBA

4 AM: 53.5 dBA

N/A
Elevated Leq, L10 and L90 levels 

appear to track with wind speed.

Significant sound sources located 

outside the AOI.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.
S, > 1.5 m/s Low

Low likelihood of exceedance for the night. Data is obscured by 

extraneous wind noise.

Sat, 1 Apr 2017

10 PM: OK

11 PM: OK

12 AM: OK

1 AM: 37.6 dBA

2 AM: 44.3 dBA

3 AM: 45.9 dBA

4 AM: 46.8 dBA

N/A
Leq, L10 and L90 levels appear to 

track with wind speed.

Significant sound sources located 

outside the AOI.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.

1 AM: S, 1 m/s

2 AM - 4 AM: NE & E, > 1.3 

m/s

Low

Low likelihood of exceedance for the night.

10 PM - 12 AM: No exceedance.

1 AM - 4 AM: Data indicates extraneous wind noise.

Sun, 2 Apr 2017

10 PM: OK

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: 35.2 dBA, Tonal

3 AM: 33.6 dBA, Tonal

4 AM: OK

100 Hz

2 - 4 AM: Leq, L10 and L90 tracking 

together indicating relatively 

continuous noise source.

BarnOwl directional data not 

representative of operations 

noise contribution -  noise may be 

beyond limitations of system.

Sharp peak at 100Hz.

Possible bore pump influence between 

500 Hz and 1.6 kHz. Some wind noise 

contribution above 1 kHz.

Indicates fixed plant and 

possible bore pump noise.

Extraneous wind noise and 

clipping can also be heard.

S, mostly < 1 m/s High

Data indicates elevated levels between 2 am and 4 am are due to 

operations noise, inclusive of contribution from southern bore 

pump.

Mon, 3 Apr 2017

10 PM: 54.2 dBA

11 PM: 56.5 dBA

12 AM: 57.1 dBA

1 AM: 56.5 dBA

2 AM: 54.3 dBA

3 AM: 53.5 dBA

4 AM: 51.8 dBA

N/A
Elevated Leq, L10 and L90 levels 

appear to track with wind speed.

BarnOwl directional data not 

representative of operations 

noise contribution -  noise may be 

beyond limitations of system.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.
S & SE, mostly > 2 m/s

AOI L10 is N/A from 1 AM 

onwards.
Low

Low likelihood of exceedance for the night. Data is obscured by 

extraneous wind noise.

Tue, 4 Apr 2017

10 PM: 35.2 dBA, Tonal

11 PM: 33.2 dBA, Tonal

12 AM: 32.8 dBA, Tonal

1 AM: 32 dBA, Tonal

2 AM: 32.8 dBA, Tonal

3 AM: 32.2 dBA, Tonal

4 AM: 33.4 dBA, Tonal

50 Hz 100 Hz 
Leq, L10 and L90 track together with 

minimal variance

BarnOwl directional data not 

representative of operations 

noise contribution -  noise may be 

beyond limitations of system.

Peak at 100 Hz and 160 Hz.

Elevated levels from 315 Hz to 1.6 kHz 

likely to be attributed to southern bore 

pump.

High frequency insect noise 10kHz and 

above.

Indicates a whine from the 

Southern Bore Pump.

WCP audible in the 

background. 

Swirling winds during the 

night, 0.3 to 1.2 m/s

Independent logger 

indicates elevated 

operations levels (29 - 32 

dBA L10), although without 

the southern bore 

contribution seen at NSOD1

High

High likelihood of exceedance for much of the night.

L10 is consistently high throughout the night, with L10 + TA > AL.

Audio indicates the presence of the Southern Bore Pump for the 

majority of the night, with the WCP and mobile equipment also 

present in the background.

Minimal variance between Leq, L10 and L90 indicates a mostly 

continuous noise source throughout the night, likely to be 

operations noise.

Wed, 5 Apr 2017

10 PM: OK

11 PM: OK

12 AM: 31.7 dBA, Tonal

1 AM: 31 dBA, Tonal

2 AM: 32.7 dBA, Tonal

3 AM: 33.2 dBA, Tonal

4 AM: OK

100 Hz 160 Hz 

Spikes in periods of interest 

attributable to trains. Longer term 

trend of L10 and L90 levels indicates 

operations noise is steady at 31 - 32 

dBA.

BarnOwl directional data not 

representative of operations 

noise contribution -  noise may be 

beyond limitations of system.

Spectrum looks typical of operations, 

with added contribution 800 Hz to 

1.25 kHz attributable to southern bore 

pump. Slight insect contribution above 

10 kHz. Slight additional contribution 

around 315 Hz may be attributable to 

train.

WCP noise, whine from bore 

pump
N / E winds, < 1m/s

NMT 3 indicates multiple 

trains throughout this 

periods of interest.

High

Elevated noise levels for extended period between 2am and 5am 

due to operations noise inclusive of southern bore pump 

contribution. Some train noise detected but plotted levels 

indicate operations noise is relatively steady at 31 - 32 dBA.

Thu, 6 Apr 2017

10 PM: 35 dBA, Tonal

11 PM: 34.3 dBA, Tonal

12 AM: 39.8 dBA

1 AM: 40.3 dBA

2 AM: 42 dBA

3 AM: 44.2 dBA

4 AM: 41.1 dBA

10 PM: 100 Hz

11 PM: 100 Hz, 630 Hz

L10, L90 and Leq appear to track with 

wind speed.

BarnOwl directional data not 

representative of operations 

noise contribution -  noise may be 

beyond limitations of system.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.

S & SW, mostly 1.7 to 2.8 

m/s

BarnOwl directional data 

N/A.
Low

Low likelihood of exceedance for the night. Data is obscured by 

extraneous wind, insect and traffic noise.

Fri, 7 Apr 2017

10 PM: 32.1 dBA, Tonal

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: 41.9 dBA

3 AM: 41.9 dBA

4 AM: 41.7 dBA

630 Hz

10PM: Leq, L10 and L90 track 

together with minimal variance.

Variance between Leq and L10 

increases during 22:45 period.

BarnOwl directional data not 

representative of operations 

noise contribution -  noise may be 

beyond limitations of system.

10 PM: Strong peak at 630 Hz.

Elevated levels from 630Hz to 1.6kHz.

Significant high frequency 

contribution, 10 kHz and above, 

affecting overall levels.

10PM: Indicates mobile 

equipment and southern bore 

pump.

Extraneous noise from dogs 

barking.

10 PM - 1 AM: SE, S & SW 

0.3 to 0.7 m/s

2 AM Onwards: S, 0.5 to 2 

m/s

Low

10PM: Mobile equipment and southern bore pump are audible. 

Spectral data indicates significant contribution from the southern 

bore pump.

11 PM - 1 AM: No exceedance

2 AM Onwards: Data is obscured by extraneous wind noise.

Sat, 8 Apr 2017

10 PM: OK

11 PM: OK

12 AM: 40 dBA

1 AM: 42 dBA

2 AM: 41.5 dBA

3 AM: 42.9 dBA

4 AM: 42.3 dBA

N/A
Elevated Leq, L10 and L90 levels 

appear to track with wind speed.

BarnOwl directional data not 

representative of operations 

noise contribution -  noise may be 

beyond limitations of system.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.
Mostly S, > 1 m/s

BarnOwl directional data 

N/A.
Low

Low likelihood of exceedance for the night.

10 PM - 11 PM: No exceedance

12 AM Onwards: Data is obscured by 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

Sun, 9 Apr 2017

10 PM: 32.8 dBA, Tonal

11 PM: 33.4 dBA, Tonal

12 AM: OK

1 AM: 34 dBA, Tonal

2 AM: OK

3 AM: 32.9 dBA, Tonal

4 AM: OK

50 Hz, 100 Hz

Leq, L10 and L90 track together with 

minimal variance. Levels steadily 

increase during the time period.

BarnOwl directional data not 

representative of operations 

noise contribution -  noise may be 

beyond limitations of system.

Peaks at 100 Hz, 160 Hz and 630 Hz.

630 Hz band is stronger than that 

typically seen of operations noise.

Elevated levels 500 Hz to 1.6 kHz.

Indicates fixed and mobile 

equipment for the majority of 

the night.

S & SE, mostly 0.7 to 1.1 

m/s

Independent logger 

indicates similar levels and 

frequency shape as NSOD1

High

High likelihood of exceedance for much of the night.

L10 is consistently high throughout the night, with L10 + TA > AL.

Audio indicates fixed and mobile plant equipment for the 

majority of the night.

Minimal variance between Leq, L10 and L90 indicates a mostly 

continuous noise source throughout the night, likely to be 

operations noise. 630 Hz band peak is stronger than that typically 

seen of operations noise - the source of this has not been 

identified.

Mon, 10 Apr 2017

10 PM: OK

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: OK

N/A N/R N/R N/R N/R S & SW, 0.3 to 0.9 m/s
BarnOwl directional data 

N/A.
No Exceedance No exceedance for any period during the night.

Tue, 11 Apr 2017

10 PM: 31.7 dBA, Tonal

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: 32.6 dBA, Tonal

3 AM: 34.9 dBA, Tonal

4 AM: OK

10 PM: 50 Hz,630 Hz

2 AM: 50 Hz, 160 Hz

3 AM: 50 Hz

Leq and L10 track together with little 

variance, with many small peaks and 

troughs during the night.

BarnOwl directional data not 

representative of operations 

noise contribution -  noise may be 

beyond limitations of system.

Small Peaks at 50 Hz, 80 Hz & 160 Hz.

Elevated levels from 800Hz to 1.25kHz.

High frequency noise 10kHz and 

above.

Indicates Fixed plant 

operations faintly audible.

Extraneous noise from cows, 

birds and aeroplanes also 

audible.

Swirling Wind, < 0.6 m/s
BarnOwl directional data 

N/A.
Low

Low likelihood of exceedance for the night. Data indicates 

significant contribution from extraneous insect, cow and bird 

noise.

Wed, 12 Apr 2017

10 PM: OK

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: OK

N/A N/R N/R N/R N/R Mostly S & SW, < 1 m/s
BarnOwl directional data 

N/A.
No Exceedance No exceedance for any period during the night.

Thu, 13 Apr 2017

10 PM: OK

11 PM: 31.5 dBA, Tonal

12 AM: 32.6 dBA, Tonal

1 AM: OK

2 AM: 36.8 dBA

3 AM: 41.5 dBA

4 AM: 38.4 dBA

100 Hz

11 PM- 1 AM: Leq, L10 and L90 track 

together with minimal variance.

Leq > L10 for the 23:30 period. 

Indicates a significant sound source 

for less than 10% of the time period, 

unlikely to be operations.

BarnOwl directional data not 

representative of operations 

noise contribution -  noise may be 

beyond limitations of system.

11 PM- 1 AM: Peak at 100 Hz, elevated 

levels from 315 Hz to 1.6 kHz.

High frequency noise (10kHz and 

above).

11 PM- 1 AM: Indicates fixed 

plant and mobile equipment. A 

possible bore pump  can also 

be heard.

Some wind noise  can be heard 

later in the period, approx. 

12:40.

SW,S & SE, up to 1.5 m/s

NMT3 Data indicates train 

during the 00:30 and 00:45 

periods.

Medium

Medium likelihood of exceedance during 11 PM & 12 AM 

periods. Audio indicates fixed and mobile plant equipment, and a 

bore pump can also be heard. Leq, L10 and L90 have minimal 

variance and remain fairly constant throughout the periods, 

indicating a consistent sound source likely to be operations. 

Some extraneous noise present and contribution is 

undetermined.

Fri, 14 Apr 2017

10 PM: 58.6 dBA, Tonal

11 PM: 34.7 dBA, Tonal

12 AM: OK

1 AM: 31.2 dBA, Tonal

2 AM: OK

3 AM: OK

4 AM: OK

10 PM: 50 Hz

11 PM: 50 Hz, 315 Hz

1 AM: 50 Hz, 315 Hz

L10, Leq and L90 levels track 

together. However the levels rise and 

fall sharply between 15 minute 

periods, indicating a sporadic sound 

source.

BarnOwl directional data not 

representative of operations 

noise contribution -  noise may be 

beyond limitations of system.

Significant high frequency noise 10kHz 

and above, unlikely to be operations 

noise.

Indicates fixed plant 

operations. However, birds and 

cattle can clearly be heard.

S & SW, up to 1.5 m/s
BarnOwl directional data 

N/A.
Low

Low likelihood of exceedance for the night. Data indicates 

significant contribution from extraneous insect, bird and cattle 

noise.

Sat, 15 Apr 2017

10 PM: 52.2 dBA

11 PM: 44.4 dBA

12 AM: 54.4 dBA

1 AM: 53.4 dBA

2 AM: 44 dBA

3 AM: 48.9 dBA

4 AM: 49.1 dBA

N/A
Elevated Leq, L10 and L90 levels 

appear to track with wind speed.

BarnOwl directional data not 

representative of operations 

noise contribution -  noise may be 

beyond limitations of system.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.
S, > 1 m/s

BarnOwl directional data 

N/A.
Low

Low likelihood of exceedance for the night. Data is obscured by 

extraneous wind noise.

Sun, 16 Apr 2017

10 PM: 39.7 dBA, Tonal

11 PM: 36.2 dBA

12 AM: OK

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: OK

10 PM: 200 Hz
Elevated Leq, L10 and L90 levels 

appear to track with wind speed.

BarnOwl directional data not 

representative of operations 

noise contribution -  noise may be 

beyond limitations of system.

Elevated levels between 150Hz and 

5kHz, typical of wind noise.

Fixed and mobile equipment 

audible in some samples.

However extraneous wind 

noise dominates the majority 

of audio samples.

S & SW, mostly > 1m/s
BarnOwl directional data 

N/A.
No Exceedance

Low likelihood of exceedance. Data is obscured by extraneous 

wind noise.

Mon, 17 Apr 2017

10 PM: 31.3 dBA, Tonal

11 PM: 31.4 dBA, Tonal

12 AM: OK

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: OK

10 PM: 630 Hz

11 PM: 80 Hz, 1.25 kHz

Leq and L10 have medium variance, 

with Leq > L10 for some periods. 

Indicates a significant sound source 

less than 10% of the time period, 

unlikely to be operations.

BarnOwl directional data not 

representative of operations 

noise contribution -  noise may be 

beyond limitations of system.

Small Peak at 80 Hz.

Elevated levels between 315 Hz and 

1.6 kHz.

Significant high frequency noise 10kHz 

and above.

Indicates fixed and mobile 

plant equipment.

Extraneous noise from dogs 

barking present in some 

samples.

SW, 03 to 1.6 m/s
BarnOwl directional data 

N/A.
No Exceedance

Low likelihood of exceedance for the night. Data indicates 

significant extraneous noise contribution from insects and dogs 

barking.
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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, 18 Apr 2017

10 PM: 50.6 dBA

11 PM: OK

12 AM: OK

1 AM: OK

2 AM: OK

3 AM: OK

4 AM: OK

10 PM: 50Hz 500Hz 

12 AM 50Hz 630Hz 1.25kHz 

1 AM: 50Hz 100Hz 630Hz 

2 AM: 50Hz 100Hz 630Hz 

3 AM: 50Hz 100Hz 

4 AM: 100Hz 

Leq and L10 have low to medium 

variance. Levels remain fairly 

constant, tracking with the constant 

wind speed. L10 levels frequently 

close to L90, indicating a possible 

shut down. 

N/A

Insect noise frequent though the night. 

Generally elevated level from 500Hz to 

1.25kHz indicating operations.

Audio in periods of exceedance 

indicate dominant extraneous 

noise.

Variable wind direction, 

below 0.6m/s through the 

night. Peaking to1.5 m/s at 

06:00.

BarnOwl directional data 

N/A.
No Exceedance

Low likelihood of exceedance. Levels compliant through the 

majority of the night. Periods above assigned limit due to 

extraneous noise (cars, trains, helicopter, insects)

Wed, 19 Apr 2017

10 PM: 31.8 dBA, Tonal

11 PM: OK

12 AM: OK

1 AM: 31.5 dBA, Tonal

2 AM: OK

3 AM: OK

4 AM: 36.8 dBA

10 PM630Hz

11 PM 160Hz

1 AM 100 Hz

Leq, L10, L90 are very closely tracking 

together. Indicating noise due to 

operations.

N/A

Spectrums typical of operations noise, 

with significant presence from insects 

over certain periods.

Audio in periods of exceedance 

indicate dominant extraneous 

noise.

Wind remaining S for the 

vast majority of the night. 

Wind speeds generally low 

with a peak of 1.0m/s.

BarnOwl directional data 

N/A.
Low

Very low likelihood of exceedance. Levels compliant through the 

majority of the night. Periods above assigned limit due to 

extraneous noise (wind, insect and dogs)

Thu, 20 Apr 2017

"10 PM: 32.8 dBA, Tonal

11 PM: 32.5 dBA, Tonal

12 AM: OK

1 AM: OK

2 AM: 31.9 dBA, Tonal

3 AM: 33.1 dBA, Tonal

4 AM: OK"

10 PM: 32.8 dBA, Tonal

11 PM: 32.5 dBA, Tonal

2 AM: 31.9 dBA, Tonal

3 AM: 33.1 dBA, Tonal

Leq and L10 generally tracking 

closely. Several periods occurred 

where a greater difference was 

observed. 

N/A

Spectrums remained typical of 

operations with frequent insect 

presence. Insects significant in 10pm 

and 11pm periods

3am period: Cows prevalent, 

including nearby movement 

and mooing. Several cars 

within hour. Mining noise 

audible throughout

Wind was slightly variant, 

shifting generally between S 

and W. Speeds remained 

low to moderate.

2am: 50 Hz "tonality" is an 

artefact of the spectrum 

shape and does not appear 

as a significant tonal 

character.

3am: Review of 

independent logger data 

indicates numerous car 

passbys during this hour. If 

car noise is excluded, the 

resulting L10 for the hour is 

30.0 dBA.

Low

Operations noise levels higher on this night (>30 dBA at times), 

although no actual exceedance if extraneous noise is excluded, or 

if tonality is considered in further detail.

Fri, 21 Apr 2017

"10 PM: 33.1 dBA, Tonal

11 PM: 42.2 dBA, Tonal

12 AM: 48.6 dBA

1 AM: 48.3 dBA

2 AM: 46.7 dBA

3 AM: 33.9 dBA, Tonal

4 AM: 37.3 dBA, Tonal"

10PM, 11PM, 3AM and 

4AM 100Hz.

Elevated Leq, L10 and L90 levels 

appear to track with wind speed.

BarnOwl directional data not 

representative of operations 

noise contribution -  noise may be 

beyond limitations of system.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.

Winds remained S for the 

vast majority of the night, 

with constant moderate 

speeds.

BarnOwl directional data 

N/A.
Low

Low likelihood of exceedance for the night. Data is obscured by 

extraneous wind noise.

Sat, 22 Apr 2017

10 PM: 54.7 dBA

11 PM: 56.5 dBA

12 AM: 55.2 dBA

1 AM: 53.2 dBA

2 AM: 41.4 dBA

3 AM: 49.4 dBA

4 AM: 43.8 dBA

None
Elevated Leq, L10 and L90 levels 

appear to track with wind speed.

BarnOwl directional data not 

representative of operations 

noise contribution -  noise may be 

beyond limitations of system.

Elevated broadband spectrum, typical 

of wind noise.

Indicates extraneous wind 

noise and clipping.

Winds remained S for the 

vast majority of the night, 

with constant high speeds.

BarnOwl directional data 

N/A.
Low

Low likelihood of exceedance for the night. Data is obscured by 

extraneous wind noise.
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