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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations

at Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of

Mudgee.  The purpose of the attended noise monitoring survey is to quantify and describe the acoustic

environment around the site and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period

of 15/16 January 2020 at eight locations.  

 1.2 Monitoring Locations

Monitoring locations are detailed in Table 1.1 and shown on Figure 1.  It should be noted that Figure 1 shows

the actual monitoring position, not the location of residences.

Table 1.1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location

N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south

N13 'Coonaroo' off Moolarben Road, Moolarben

N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular

N15 Track off Barigan Street near Wollar Public School, Wollar Village 

N17 Mogo Road, off Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, off Wollar Road, Wollar

N21 'Wandoona', Barigan Road, Wollar
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Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2017)
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 1.3 Terminology & Abbreviations

Some definitions of terms and abbreviations which may be used in this report are provided in Table 1.2. 

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

dB(A)
Noise level measurement units are decibels (dB).  The “A” weighting scale is used to describe

human response to noise.

LAmax The maximum A-weighted noise level over a time period.

LA1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.

LA10 The noise level which is exceeded for 10 percent of the time.

LAeq The average noise A-weighted energy during a measurement period.

LA50
The noise level which is exceeded for 50 per cent of the time and the median noise level during a

measurement period.

LA90

The level exceeded for 90 percent of the time.  The LA90 level is often referred to as the

“background” noise level and is commonly used to determine noise criteria for assessment

purposes.

LAmin The minimum A-weighted noise level over a time period.

LCeq

The average C-weighted noise energy during a measurement period.  The “C” weighting scale is

used to take into account low-frequency components of noise within the audibility range of

humans.

SPL
Sound pressure level.  Fluctuations in pressure measured as 10 times a logarithmic scale, with the

reference pressure being 20 micropascals.

Hertz (Hz)
The frequency of fluctuations in pressure, measured in cycles per second.  Most sounds are a

combination of many frequencies together.

AWS Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  

Sigma-theta The standard deviation of the horizontal wind direction over a period of time.

SC
Stability class (or category) is determined from measured wind speed and either sigma-theta or

VTG.

IA Inaudible.  When site noise is noted as IA then there was no site noise at the monitoring location.

NM
Not Measurable.  If site noise is noted as NM, this means some noise was audible but could not be

quantified.

Day This is the period 7:00am to 6:00pm.

Evening This is the period 6:00pm to 10:00pm.

Night This is the period 10:00pm to 7:00am.
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 2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

 2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764,

April 2017), which covers all current operations and has now replaced the previous consent (05-0021).  The

relevant noise conditions from the current project approval are reproduced in Appendix A.

 2.2 Environment Protection Licence

WCP currently holds Environment Protection Licence (EPL) No. 12425 issued by the Environment Protection

Authority (EPA), most recently issued in April 2019.  Relevant noise sections of the EPL are reproduced in

Appendix A. 

 2.3 Noise Monitoring Program

Noise monitoring requirements are detailed in the WCP Noise Management Plan (NMP).  The most recent

version of the NMP was approved in June 2017.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specific Criteria

Noise criteria and meteorological conditions required for noise criteria to apply are consistent in the project

approval and EPL.  The applicable noise criteria for each monitoring location are shown in Table 2.1.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP

Descriptor /

Resident

Number

Monitoring Location Day

LAeq,15minute

Evening

LAeq,15minute

Night

LAeq,15minute /

LA1,1minute

N61 St Laurence O’Toole Catholic Church 36 37 37/45

N13 'Coonaroo' 35 35 35/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 37 37/45

N172 Mogo Road, off Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, off Wollar Road 35 35 35/45

N21 'Wandoona', Barigan Road 35 35 35/45

Notes: 

1. N6 noise limits have been assumed to be as detailed for 'Wollar Village – Residential' in the PA, as the church is no longer a place of

worship; and

2. N17 noise limits have been determined based on the assumption that N17 is property 102 in accordance with Appendix 5 Figure 1 of

Development Consent SSD-6764.
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 2.5 Modifying Factors

The  EPA ‘Noise  Policy  for  Industry’ (NPfI,  2017)  was  approved for  use  in  NSW  in  October  2017,  and

supersedes the EPA's Industrial Noise Policy (INP, 2000).  Assessment and reporting of modifying factors is

to be carried out in accordance with Fact Sheet C of the NPfI.

NPfI modifying factors, as they are applicable to mining noise, are described in more detail below. 

 2.5.1 Tonal and Intermittent Noise

As defined in the NPfI:

Tonal noise contains a prominent frequency and is characterised by a definite pitch.

Intermittent  noise  is  noise  where  the  level  suddenly  drops/increases  several  times  during the  assessment

period, with a noticeable change in source noise level of at least 5 dB(A); for example, equipment cycling on

and off.  The intermittency correction is not intended to be applied to changes in noise level due to meteorology.

 2.5.2 Low-Frequency Noise

As defined in the NPfI:

Low frequency noise is noise with an unbalanced spectrum and containing major components within the low-

frequency range (10 – 160 Hz) of the frequency spectrum.

The NPfI contains the current method of assessing low-frequency noise, which is a 2 step process as detailed

below:  

Measure/assess source contribution C-weighted and A-weighted Leq,T levels over the same time period. The low

frequency noise modifying factor correction is to be applied where the C-A level is 15 dB or more and:

• where any of the 1/3 octave noise levels in Table C2 are exceeded by up to and including 5 dB and

cannot  be  mitigated,  a  2  dBA  positive  adjustment  to  measured  A  weighted  levels  applies  for  the

evening/night period; and

• where any of the 1/3 octave noise levels in Table C2 are exceeded by more than 5 dB and cannot be

mitigated, a 5 dBA positive adjustment to measured A weighted levels applies for the evening/night

period and a 2 dBA positive adjustment applies for the daytime period. 
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Table C2 and associated notes from the NPfI is reproduced below:
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 3 METHODOLOGY

 3.1 Overview

Attended environmental noise monitoring was conducted in general accordance with Australian Standard

AS1055  'Acoustics,  Description  and  Measurement  of  Environmental  Noise',  relevant  NSW  EPA

requirements,  and the WCP NMP.  Meteorological  data was obtained from the WCP automatic weather

station (AWS) which allowed correlation of atmospheric parameters with measured noise levels.  

 3.2 Attended Noise Monitoring 

During this survey, monthly attended monitoring was undertaken during the night period at each location.

The  duration  of  each  measurement  was  15  minutes.   Atmospheric  condition  measurement  was  also

undertaken at each monitoring location.  Attended monitoring during this reporting period was undertaken

by Jonathan Erasmus.

Attended monitoring is preferred to the use of noise loggers when determining compliance with prescribed

limits as it  allows an accurate determination of the contribution, if  any, to measured noise levels by the

source of interest (in this case WCP).

This survey presents noise levels gathered during attended monitoring that are the result of many sounds

reaching the sound level meter microphone during monitoring.  Received levels from various noise sources

were  noted  during  attended  monitoring  and  particular  attention  was  paid  to  the  extent  of  WCP’s

contribution, if any, to measured levels.  At each receptor location, WCP’s LAeq,15minute and LA1,1minute

(in the absence of any other noise) was measured directly, where possible,  or,  determined by frequency

analysis.  

If  the exact  contribution of the source of interest  cannot  be established,  due to masking by other  noise

sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB

lower than) any relevant criterion, a maximum estimate of the potential contribution of the site might be

made based on other measured site-only noise descriptors in accordance with Section 7.1 of the NPfI.  This is

generally expressed as a 'less than' quantity, such as <20 dB or <30 dB.

The terms 'Inaudible' (IA) or 'Not Measurable' (NM) may also be used in this report.  When site noise is

noted as IA, no site noise was audible at the monitoring location.  When  site noise is noted as NM, this

means some noise was audible but could not  be quantified.   If  site  noise was NM due to masking but

estimated to be significant in relation to a relevant criterion, we would employ methods (e.g. measure closer

and back calculate) to determine a value for reporting.

All sites noted as NM in this report are due to one or more of the following reasons:

• Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

• Site noise levels were masked by another relatively loud noise source that is characteristic of the
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environment (e.g. breeze in foliage or continuous road traffic noise) that cannot be eliminated by

moving closer; and/or

• It was not feasible, nor reasonable to employ methods such as move closer and back calculate.  Cases

may include, but are not limited to, rough terrain preventing closer measurement, addition/removal

of significant source to receiver shielding caused by moving closer, and meteorological conditions

where back calculation may not be accurate.

A measurement of LA1,1minute corresponds to the highest noise level generated for 0.6 second during one

minute.  In practical terms this is the highest noise level, or LAmax, received from the site during the entire

measurement period (i.e. the highest level of the worst minute during the 15 minute measurement).

 3.3 Attended Noise Monitoring

The equipment used to measure environmental noise levels are listed in Table 3.1.  Calibration certificates are

included as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level meter 30131882 05/02/2021

Rion NA-28 sound level meter 00701424 14/06/2021

Pulsar 105 acoustic calibrator 78226 01/02/2021

Pulsar 106 acoustic calibrator 74813 21/02/2021

 3.4 Modifying Factors

Years of monitoring have indicated that noise levels from mining operations, particularly those measured at

significant distances from the source are relatively continuous and broad spectrum.  Given this, noise levels

from WCP at the monitoring locations are unlikely to be intermittent or tonal.  

Assessment of low-frequency modifying factors is necessary when application of the maximum correction

could potentially result in an exceedance of the relevant site-only LAeq criterion.  Low-frequency analysis is

therefore undertaken for measurements in this report where:

• meteorological conditions resulted in criteria being applicable;

• contributions from WCP were audible and directly measurable, such that the site-only LAeq was not

“NM” or less than a maximum cut off value (e.g. “<20 dB” or “<30dB”); 

• contributions from WCP were within 5 dB of the relevant LAeq criterion, as 5 dB is the maximum

penalty that can be applied by low-frequency modifying factors; and
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• WCP was the only low-frequency noise source.

All measurements meeting these conditions were evaluated for possible low-frequency penalty applicability

in accordance with the NPfI.

 3.5 Attended Real-Time Noise Monitor Comparison

WCP only  noise  levels  from  four  attended  monitoring  locations  are  compared  to  results  from  nearby

Sentinex units.   Start  times of attended and real-time measurements do not  directly overlap.   Real-time

measurement with the most overlap with attended monitoring times are selected for comparison.

Attended monitoring locations and the real-time monitoring locations they represent are listed in Table 3.2

and shown in Figure 1.

Table 3.2: ATTENDED AND REAL-TIME MONITORING LOCATIONS FOR COMPARISON

Report Descriptor for Attended

monitoring location

Real-Time Monitor ID Monitoring Location

NA15 SX33-N1 Wollar Village

NA19 SX32-N1 North Mogo Road

NA20 SX30-N1 Ringwood Road, off Wollar Road

NA21 SX31-N1 'Wandoona', Barigan Road
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 4 RESULTS

 4.1 Total Measured Noise Levels

Overall noise levels measured at  each location during attended measurement are provided in  Table 4.1.

Discussion as to the noise sources responsible for these measured levels is provided in Chapter  5 of this

report. 

Table 4.1: MEASURED NOISE LEVELS – JANUARY 20201

Location Start Date and

Time

LAmax

dB

LA1 

dB

LA10

dB

LAeq

dB 

LA50

dB

LA90

dB

LAmin

dB

LCeq

dB

N6 15/01/2020 23:18 52 49 49 48 48 47 44 55

N13 16/01/2020 00:50 49 35 31 29 28 26 24 55

N14 16/01/2020 00:25 52 38 33 32 31 29 17 54

N15 15/01/2020 22:59 48 46 45 42 41 40 38 59

N17 15/01/2020 22:29 56 55 54 53 52 51 49 56

N19 15/01/2020 22:04 49 44 42 41 40 37 33 54

N20 15/01/2020 23:47 79 69 58 55 35 26 22 61

N21 16/01/2020 00:51 54 49 41 37 28 22 19 59

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the

NPfI.

There were no intermittent or tonal noise sources, as defined in the NPfI, audible from site during the survey.

None of the measurements satisfied the conditions outlined in Section  3.4 when assessing low-frequency

noise.   Therefore no further assessment of modifying factors was undertaken.
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 4.3 Attended Noise Monitoring

Table 4.2 to Table 4.3detail noise levels from WCP in the absence of other noise sources.  Noise criteria are

applicable if weather conditions were within specified parameters during the measurement.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – JANUARY 2020

Location Start Date and

Time

Wind Speed

 m/s 1

Stability

Class 1

Criterion 

dB

Criterion

Applies?
2

WCP

LAeq,15min dB
3

Exceedance
4

N6 15/01/2020 23:18 1.6 E 37 Yes IA Nil

N13 16/01/2020 00:50 0.9 E 35 Yes 25 Nil

N14 16/01/2020 00:25 1.3 E 35 Yes IA Nil

N15 15/01/2020 22:59 1.3 F 37 Yes IA Nil

N17 15/01/2020 22:29 1.6 F 38 Yes IA Nil

N19 15/01/2020 22:04 0.0 F 35 Yes IA Nil

N20 15/01/2020 23:47 0.5 E 35 Yes IA Nil

N21 16/01/2020 00:51 0.9 E 35 Yes <25 Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;

or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G

temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – JANUARY 2020

Location Start Date and

Time

Wind Speed

m/s 1

Stability

Class 1

Criterion

dB

Criterion

Applies? 2

WCP 

LA1,1min dB
3

Exceedance 4

N6 15/01/2020 23:18 1.6 E 45 Yes IA Nil

N13 16/01/2020 00:50 0.9 E 45 Yes 28 Nil

N14 16/01/2020 00:25 1.3 E 45 Yes IA Nil

N15 15/01/2020 22:59 1.3 F 45 Yes IA Nil

N17 15/01/2020 22:29 1.6 F 45 Yes IA Nil

N19 15/01/2020 22:04 0.0 F 45 Yes IA Nil

N20 15/01/2020 23:47 0.5 E 45 Yes IA Nil

N21 16/01/2020 00:51 0.9 E 45 Yes <25 Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;

or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
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temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

 4.4 Comparison of real time and attended noise results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-

directional) is shown in  Table 4.4.  Low pass (<630 Hz)  LAeq and  LA90 are typically good indicators of

mining noise levels.

Table 4.4: REAL-TIME AND ATTENDED NOISE LEVELS, JANUARY 20201

Location/

Sentinex

Attended Start

Date and Time

Sentinex Start

Date and Time
Sentinex Data

1
Attended

measurement

Total

LAeq dB

Low pass

(<630Hz)

LAeq dB

Low pass

(<630Hz)

LA90 dB

WCP 

LAeq dB

N15/SX33 15/01/2020 22:59 15/01/2020 23:00 36 34 19 IA

N19/SX32 15/01/2020 22:04 15/01/2020 22:00 37 22 7 IA

N20/SX30 15/01/2020 23:47 15/01/2020 23:45 37 34 19 IA

N21/SX31 16/01/2020 00:51 16/01/2020 00:45 37 35 NR <25

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 
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 4.5 Atmospheric Conditions

Atmospheric condition data measured by the operator during each measurement using a Kestrel hand-held

weather  meter  is  shown  in  Table  4.5.   The  wind  speed,  direction  and  temperature  were  measured  at

approximately 1.8 metres.  Attended noise monitoring is not undertaken during rain, hail, or wind speeds

above 5 m/s at microphone height.  

Table 4.5: MEASURED ATMOSPHERIC CONDITIONS – JANUARY 2020

Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N6 15/01/2020 23:18 26 0.0 - 8

N13 16/01/2020 00:50 23 0.0 - 8

N14 16/01/2020 00:25 26 0.0 - 8

N15 15/01/2020 22:59 26 0.0 - 8

N17 15/01/2020 22:29 28 0.0 - 8

N19 15/01/2020 22:04 30 0.0 - 8

N20 15/01/2020 23:47 27 0.0 - 8

N21 16/01/2020 00:51 25 0.0 - 8

Notes:

1. “-” indicates calm conditions at monitoring location. 

Meteorological data used for compliance assessment is sourced from the WCP AWS and inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into

account in each measurement via statistical descriptors.   From these observations, summaries have been

derived for each location and provided in this chapter.  Statistical 1/3 octave-band analysis of environmental

noise was undertaken and the following figures display frequency ranges of various noise sources at each

location for LA1, LA10, LAeq, LA50 and LA90 descriptors.  These figures also provide, graphically, statistical

information for these noise levels.

An example is provided as  Figure 2 where it  can be seen that frogs and insects are generating noise at

frequencies above 1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical.  Adding

levels  at  frequencies  that  relate to  mining only allows separate statistical  results  to be calculated.   This

analysis cannot always be performed if there are significant levels of other noise at the same frequencies as

mining, such as dogs, cows, or (most commonly) road traffic.

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the

LA1 result by a small margin but is entirely accurate for LAeq.

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6

WCP was inaudible.

Insects generated the measured LA1, LA10, LAeq, LA50, and LA90.

Aircraft and dogs were also noted. 

Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village
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 5.1.2 N13

A low-level mining continuum from WCP was audible throughout the measurement generating a site only

LAeq of 25 dB and LA1,1minute of 28 dB.

WCP continuum, livestock, and insect generated the measured LA1.  Insects and WCP continuum generated

the measured LA10, LAeq, LA50, and LA90. 

Figure 4: Environmental Noise Levels – N13, 'Coonaroo' off Moolarben Road
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 5.1.3 N14

WCP was inaudible.

Frogs and insects generated the measured LA1, LA10, LAeq, LA50, and LA90.

An aircraft was also noted. 

Figure 5: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads
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 5.1.4 N15

WCP was inaudible.

Insects and a train generated the measured LA1, LA10, and LAeq.  Insects generated the measured LA50 and

LA90.

Road traffic was also noted. 

Figure 6: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village
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 5.1.5 N17

WCP was inaudible.

Insects generated the measured LA1, LA10, LAeq, LA50, and LA90.

An aircraft was also noted. 

Figure 7: Environmental Noise Levels – N17 Mogo Road, off Araluen Road



Wilpinjong Coal - Environmental Noise Monitoring January 2020
20006_R01 Page 20

 5.1.6 N19

WCP was inaudible.

Insects generated the measured LA1, LA10, LAeq, LA50, and LA90.

An aircraft and birds were also noted. 

Figure 8: Environmental Noise Levels – N19, Upper Mogo Road
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 5.1.7 N20

WCP was inaudible. 

A train  generated  the  measured  LA1,  LA10,  and  LAeq.   Train  engine  noise  and  insects  generated  the

measured LA50 and LA90. 

Birds were also noted. 

Figure 9: Environmental Noise Levels, N20 – Ringwood Road
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 5.1.8 N21

A  low-level  continuum  from  WCP  was  audible  during  the  measurement  generating  the  site-only

LAeq,15minute and LA1,1minute of less than 25 dB.  

A train  generated  the  measured  LA1,  LA10,  and  LAeq.  Insects  and  a  mining  continuum  from  WCP

generated the measured LA50 and LA90. 

Road traffic and birds were also noted. 

Figure 10: Environmental Noise Levels, N21 – 'Wandoona', Barigan Road
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 6 SUMMARY

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations

at WCP, an open cut coal mine located approximately 40 kilometres north east of Mudgee.  The purpose of

the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period

of 15/16 January 2020 at eight monitoring locations.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the January

2020 monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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APPENDIX
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A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence
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A.3 Noise Management Plan
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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations

at Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of

Mudgee.  The purpose of the attended noise monitoring survey is to quantify and describe the acoustic

environment around the site and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period

of 5/6 February 2020 at eight locations.  

 1.2 Monitoring Locations

Monitoring locations are detailed in Table 1.1 and shown on Figure 1.  It should be noted that Figure 1 shows

the actual monitoring position, not the location of residences.

Table 1.1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location

N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south

N13 'Coonaroo' off Moolarben Road, Moolarben

N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular

N15 Track off Barigan Street near Wollar Public School, Wollar Village 

N17 Mogo Road, off Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, off Wollar Road, Wollar

N21 'Wandoona', Barigan Road, Wollar
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Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2017)
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 1.3 Terminology & Abbreviations

Some definitions of terms and abbreviations which may be used in this report are provided in Table 1.2. 

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

dB(A)
Noise level measurement units are decibels (dB).  The “A” weighting scale is used to describe

human response to noise.

LAmax The maximum A-weighted noise level over a time period.

LA1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.

LA10 The noise level which is exceeded for 10 percent of the time.

LAeq The average noise A-weighted energy during a measurement period.

LA50
The noise level which is exceeded for 50 per cent of the time and the median noise level during a

measurement period.

LA90

The level exceeded for 90 percent of the time.  The LA90 level is often referred to as the

“background” noise level and is commonly used to determine noise criteria for assessment

purposes.

LAmin The minimum A-weighted noise level over a time period.

LCeq

The average C-weighted noise energy during a measurement period.  The “C” weighting scale is

used to take into account low-frequency components of noise within the audibility range of

humans.

SPL
Sound pressure level.  Fluctuations in pressure measured as 10 times a logarithmic scale, with the

reference pressure being 20 micropascals.

Hertz (Hz)
The frequency of fluctuations in pressure, measured in cycles per second.  Most sounds are a

combination of many frequencies together.

AWS Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  

Sigma-theta The standard deviation of the horizontal wind direction over a period of time.

SC
Stability class (or category) is determined from measured wind speed and either sigma-theta or

VTG.

IA Inaudible.  When site noise is noted as IA then there was no site noise at the monitoring location.

NM
Not Measurable.  If site noise is noted as NM, this means some noise was audible but could not be

quantified.

Day This is the period 7:00am to 6:00pm.

Evening This is the period 6:00pm to 10:00pm.

Night This is the period 10:00pm to 7:00am.
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 2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

 2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764,

April 2017), which covers all current operations and has now replaced the previous consent (05-0021).  The

relevant noise conditions from the current project approval are reproduced in Appendix A.

 2.2 Environment Protection Licence

WCP currently holds Environment Protection Licence (EPL) No. 12425 issued by the Environment Protection

Authority (EPA), most recently issued in April 2019.  Relevant noise sections of the EPL are reproduced in

Appendix A. 

 2.3 Noise Monitoring Program

Noise monitoring requirements are detailed in the WCP Noise Management Plan (NMP).  The most recent

version of the NMP was approved in June 2017.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specific Criteria

Noise criteria and meteorological conditions required for noise criteria to apply are consistent in the project

approval and EPL.  The applicable noise criteria for each monitoring location are shown in Table 2.1.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP

Descriptor /

Resident

Number

Monitoring Location Day

LAeq,15minute

Evening

LAeq,15minute

Night

LAeq,15minute /

LA1,1minute

N61 St Laurence O’Toole Catholic Church 36 37 37/45

N13 'Coonaroo' 35 35 35/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 37 37/45

N172 Mogo Road, off Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, off Wollar Road 35 35 35/45

N21 'Wandoona', Barigan Road 35 35 35/45

Notes: 

1. N6 noise limits have been assumed to be as detailed for 'Wollar Village – Residential' in the PA, as the church is no longer a place of

worship; and

2. N17 noise limits have been determined based on the assumption that N17 is property 102 in accordance with Appendix 5 Figure 1 of

Development Consent SSD-6764.
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 2.5 Modifying Factors

The  EPA ‘Noise  Policy  for  Industry’ (NPfI,  2017)  was  approved for  use  in  NSW in  October  2017,  and

supersedes the EPA's Industrial Noise Policy (INP, 2000).  Assessment and reporting of modifying factors is

to be carried out in accordance with Fact Sheet C of the NPfI.

NPfI modifying factors, as they are applicable to mining noise, are described in more detail below. 

 2.5.1 Tonal and Intermittent Noise

As defined in the NPfI:

Tonal noise contains a prominent frequency and is characterised by a definite pitch.

Intermittent  noise  is  noise  where  the  level  suddenly  drops/increases  several  times  during the  assessment

period, with a noticeable change in source noise level of at least 5 dB(A); for example, equipment cycling on

and off.  The intermittency correction is not intended to be applied to changes in noise level due to meteorology.

 2.5.2 Low-Frequency Noise

As defined in the NPfI:

Low frequency noise is noise with an unbalanced spectrum and containing major components within the low-

frequency range (10 – 160 Hz) of the frequency spectrum.

The NPfI contains the current method of assessing low-frequency noise, which is a 2 step process as detailed

below:  

Measure/assess source contribution C-weighted and A-weighted Leq,T levels over the same time period. The low

frequency noise modifying factor correction is to be applied where the C-A level is 15 dB or more and:

• where any of the 1/3 octave noise levels in Table C2 are exceeded by up to and including 5 dB and

cannot  be  mitigated,  a  2  dBA  positive  adjustment  to  measured  A  weighted  levels  applies  for  the

evening/night period; and

• where any of the 1/3 octave noise levels in Table C2 are exceeded by more than 5 dB and cannot be

mitigated, a 5 dBA positive adjustment to measured A weighted levels applies for the evening/night

period and a 2 dBA positive adjustment applies for the daytime period. 
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Table C2 and associated notes from the NPfI is reproduced below:
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 3 METHODOLOGY

 3.1 Overview

Attended environmental noise monitoring was conducted in general accordance with Australian Standard

AS1055  'Acoustics,  Description  and  Measurement  of  Environmental  Noise',  relevant  NSW  EPA

requirements,  and the WCP NMP.  Meteorological data was obtained from the WCP automatic weather

station (AWS) which allowed correlation of atmospheric parameters with measured noise levels.  

 3.2 Attended Noise Monitoring 

During this survey, monthly attended monitoring was undertaken during the night period at each location.

The  duration  of  each  measurement  was  15  minutes.   Atmospheric  condition  measurement  was  also

undertaken at each monitoring location.  Attended monitoring during this reporting period was undertaken

by Ryan Bruniges.

Attended monitoring is preferred to the use of noise loggers when determining compliance with prescribed

limits as it allows an accurate determination of the contribution, if  any, to measured noise levels by the

source of interest (in this case WCP).

This survey presents noise levels gathered during attended monitoring that are the result of many sounds

reaching the sound level meter microphone during monitoring.  Received levels from various noise sources

were  noted  during  attended  monitoring  and  particular  attention  was  paid  to  the  extent  of  WCP’s

contribution, if any, to measured levels.  At each receptor location, WCP’s LAeq,15minute and LA1,1minute

(in the absence of any other noise)  was measured directly, where possible,  or,  determined by frequency

analysis.  

If  the exact  contribution of the source  of interest  cannot  be established,  due to masking by other  noise

sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB

lower than) any relevant criterion, a maximum estimate of the potential contribution of the site might be

made based on other measured site-only noise descriptors in accordance with Section 7.1 of the NPfI.  This is

generally expressed as a 'less than' quantity, such as <20 dB or <30 dB.

The terms 'Inaudible' (IA) or 'Not Measurable' (NM) may also be used in this report.  When site noise is

noted as IA, no site noise was audible at the monitoring location.  When  site noise is noted as NM, this

means some noise was audible but  could not be quantified.   If  site noise was NM due to masking but

estimated to be significant in relation to a relevant criterion, we would employ methods (e.g. measure closer

and back calculate) to determine a value for reporting.

All sites noted as NM in this report are due to one or more of the following reasons:

• Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

• Site noise levels were masked by another relatively loud noise source that is characteristic of the



Wilpinjong Coal - Environmental Noise Monitoring February 2020
20029_R01 Page 8

environment (e.g. breeze in foliage or continuous road traffic noise) that cannot be eliminated by

moving closer; and/or

• It was not feasible, nor reasonable to employ methods such as move closer and back calculate.  Cases

may include, but are not limited to, rough terrain preventing closer measurement, addition/removal

of significant source to receiver shielding caused by moving closer, and meteorological conditions

where back calculation may not be accurate.

A measurement of LA1,1minute corresponds to the highest noise level generated for 0.6 second during one

minute.  In practical terms this is the highest noise level, or LAmax, received from the site during the entire

measurement period (i.e. the highest level of the worst minute during the 15 minute measurement).

 3.3 Attended Noise Monitoring

The equipment used to measure environmental noise levels are listed in Table 3.1.  Calibration certificates are

included as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level meter 00701424 14/06/2021

Rion NA-28 sound level meter 01070590 25/06/2020

Pulsar Model 106 acoustic calibrator 74813 21/02/2021

Pulsar Model 106 acoustic calibrator 79631 22/01/2021

 3.4 Modifying Factors

Years of monitoring have indicated that noise levels from mining operations, particularly those measured at

significant distances from the source are relatively continuous and broad spectrum.  Given this, noise levels

from WCP at the monitoring locations are unlikely to be intermittent or tonal.  

Assessment of low-frequency modifying factors is necessary when application of the maximum correction

could potentially result in an exceedance of the relevant site-only LAeq criterion.  Low-frequency analysis is

therefore undertaken for measurements in this report where:

• meteorological conditions resulted in criteria being applicable;

• contributions from WCP were audible and directly measurable, such that the site-only LAeq was not

“NM” or less than a maximum cut off value (e.g. “<20 dB” or “<30dB”); 

• contributions from WCP were within 5 dB of the relevant LAeq criterion, as 5 dB is the maximum

penalty that can be applied by low-frequency modifying factors; and
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• WCP was the only low-frequency noise source.

All measurements meeting these conditions were evaluated for possible low-frequency penalty applicability

in accordance with the NPfI.

 3.5 Attended Real-Time Noise Monitor Comparison

WCP only  noise  levels  from  four  attended  monitoring  locations  are  compared  to  results  from  nearby

Sentinex units.   Start  times of attended and real-time measurements do not directly overlap.  Real-time

measurement with the most overlap with attended monitoring times are selected for comparison.

Attended monitoring locations and the real-time monitoring locations they represent are listed in Table 3.2

and shown in Figure 1.

Table 3.2: ATTENDED AND REAL-TIME MONITORING LOCATIONS FOR COMPARISON

Report Descriptor for Attended

monitoring location

Real-Time Monitor ID Monitoring Location

NA15 SX33-N1 Wollar Village

NA19 SX32-N1 North Mogo Road

NA20 SX30-N1 Ringwood Road, off Wollar Road

NA21 SX31-N1 'Wandoona', Barigan Road
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 4 RESULTS

 4.1 Total Measured Noise Levels

Overall  noise levels measured at each location during attended measurement are provided in  Table 4.1.

Discussion as to the noise sources responsible for these measured levels is provided in Chapter  5 of this

report. 

Table 4.1: MEASURED NOISE LEVELS – FEBRUARY 20201

Location Start Date and

Time

LAmax

dB

LA1 

dB

LA10

dB

LAeq

dB 

LA50

dB

LA90

dB

LAmin

dB

LCeq

dB

N6 06/02/2020 01:06 53 45 41 38 36 31 28 60

N13 06/02/2020 01:19 41 36 31 29 27 25 23 51

N14 06/02/2020 00:18 50 43 32 31 25 22 20 57

N15 05/02/2020 23:04 56 49 46 44 44 33 27 58

N17 05/02/2020 22:30 46 45 44 43 43 42 40 47

N19 05/02/2020 22:02 50 38 35 32 31 27 25 50

N20 05/02/2020 23:36 76 68 42 53 29 25 23 61

N21 06/02/2020 00:45 58 55 48 44 39 28 26 65

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the

NPfI.

There were no intermittent or tonal noise sources, as defined in the NPfI, audible from site during the survey.

None of the measurements satisfied the conditions outlined in Section  3.4 when assessing low-frequency

noise.   Therefore no further assessment of modifying factors was undertaken.
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 4.3 Attended Noise Monitoring

Table 4.2 to Table 4.3 detail noise levels from WCP in the absence of other noise sources.  Noise criteria are

applicable if weather conditions were within specified parameters during the measurement.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – FEBRUARY 2020

Location Start Date and

Time

Wind Speed

 m/s 1

Stability

Class 1

Criterion 

dB

Criterion

Applies? 2

WCP

LAeq,15min dB
3

Exceedance
4

N6 06/02/2020 01:06 5.4 E 37 No IA NA

N13 06/02/2020 01:19 5.0 E 35 No IA NA

N14 06/02/2020 00:18 4.2 E 35 No IA NA

N15 05/02/2020 23:04 1.1 E 37 Yes IA Nil

N17 05/02/2020 22:30 1.0 E 38 Yes IA Nil

N19 05/02/2020 22:02 0.9 E 35 Yes IA Nil

N20 05/02/2020 23:36 3.5 F 35 No IA NA

N21 06/02/2020 00:45 5.5 D 35 No IA NA

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;

or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G

temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – FEBRUARY 2020

Location Start Date and

Time

Wind Speed

m/s 1

Stability

Class 1

Criterion

dB

Criterion

Applies? 2

WCP 

LA1,1min dB
3

Exceedance 4

N6 06/02/2020 01:06 5.4 E 45 No IA NA

N13 06/02/2020 01:19 5.0 E 45 No IA NA

N14 06/02/2020 00:18 4.2 E 45 No IA NA

N15 05/02/2020 23:04 1.1 E 45 Yes IA Nil

N17 05/02/2020 22:30 1.0 E 45 Yes IA Nil

N19 05/02/2020 22:02 0.9 E 45 Yes IA Nil

N20 05/02/2020 23:36 3.5 F 45 No IA NA

N21 06/02/2020 00:45 5.5 D 45 No IA NA

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;

or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
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temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

 4.4 Comparison of real time and attended noise results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-

directional) is shown in  Table 4.4.  Low pass (<630 Hz)  LAeq and  LA90 are typically good indicators of

mining noise levels.

Table 4.4: REAL-TIME AND ATTENDED NOISE LEVELS, FEBRUARY 20201

Location/

Sentinex

Attended Start

Date and Time

Sentinex Start

Date and Time
Sentinex Data

1
Attended

measurement

Total

LAeq dB

Low pass

(<630Hz)

LAeq dB

Low pass

(<630Hz)

LA90 dB

WCP 

LAeq dB

N15/SX33 05/02/2020 23:04 05/02/2020 23:00 41 39 23 IA

N19/SX32 05/02/2020 22:02 05/02/2020 22:00 30 25 NR IA

N20/SX30 05/02/2020 23:36 05/02/2020 23:30 42 27 30 IA

N21/SX31 06/02/2020 00:45 06/02/2020 00:45 46 44 31 IA

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 
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 4.5 Atmospheric Conditions

Atmospheric condition data measured by the operator during each measurement using a Kestrel hand-held

weather  meter  is  shown  in  Table  4.5.   The  wind  speed,  direction  and  temperature  were  measured  at

approximately 1.8 metres.  Attended noise monitoring is not undertaken during rain, hail, or wind speeds

above 5 m/s at microphone height.  

Table 4.5: MEASURED ATMOSPHERIC CONDITIONS – FEBRUARY 2020

Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N6 06/02/2020 01:06 23 2.1 70 8

N13 06/02/2020 01:19 22 1.6 110 8

N14 06/02/2020 00:18 23 2.3 100 8

N15 05/02/2020 23:04 24 0.4 30 7

N17 05/02/2020 22:30 24 0.5 90 8

N19 05/02/2020 22:02 23 1.5 80 7

N20 05/02/2020 23:36 24 1.8 90 8

N21 06/02/2020 00:45 23 2.7 70 8

Notes:

1. “-” indicates calm conditions at monitoring location. 

Meteorological data used for compliance assessment is sourced from the WCP AWS and inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into

account in each measurement via statistical descriptors.   From these observations, summaries have been

derived for each location and provided in this chapter.  Statistical 1/3 octave-band analysis of environmental

noise was undertaken and the following figures display frequency ranges of various noise sources at each

location for LA1, LA10, LAeq, LA50 and LA90 descriptors.  These figures also provide, graphically, statistical

information for these noise levels.

An example is provided as  Figure 2 where it can be seen that frogs and insects are generating noise at

frequencies above 1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical.  Adding

levels at  frequencies that  relate to  mining only allows separate statistical  results to  be  calculated.   This

analysis cannot always be performed if there are significant levels of other noise at the same frequencies as

mining, such as dogs, cows, or (most commonly) road traffic.

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the

LA1 result by a small margin but is entirely accurate for LAeq.

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6

WCP was inaudible.

Breeze in the foliage and on the microphone contributed to all measured noise levels.  Road traffic tyre noise

contributed to the measured LA1,  LA10, and LAeq.  

Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village
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 5.1.2 N13

WCP was inaudible.

Breeze  in  the  foliage  and on the  microphone were  primarily  responsible  for  all  measured noise  levels.

Insects contributed to the measured LA1. 

Figure 4: Environmental Noise Levels – N13, 'Coonaroo' off Moolarben Road
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 5.1.3 N14

WCP was inaudible.

Breeze on the microphone and in the foliage were primarily responsible for all measured noise levels.  Birds

contributed to the measured LA1. 

Insects were also noted.

Figure 5: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads
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 5.1.4 N15

WCP was inaudible.

Insects primarily generated the measured levels.  A train contributed to the measured LA1, LA10 and LAeq.

Birds and breeze in the foliage were also noted. 

Figure 6: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village
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 5.1.5 N17

WCP was inaudible.

Insects generated measured levels. 

Breeze in the foliage was also noted. 

Figure 7: Environmental Noise Levels – N17 Mogo Road, off Araluen Road
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 5.1.6 N19

WCP was inaudible.

Insects and breeze in the foliage combined to generate all measured noise levels.

Animals in the foliage, bats and an aircraft were also noted. 

Figure 8: Environmental Noise Levels – N19, Upper Mogo Road
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 5.1.7 N20

WCP was inaudible. 

A train was responsible for the measured LA1, LA10 and LAeq.  Insects and breeze in the foliage contributed

to the measured LA90. 

Figure 9: Environmental Noise Levels, N20 – Ringwood Road
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 5.1.8 N21

WCP was inaudible. 

Breeze in the foliage and on the microphone were responsible for all measured levels. 

Figure 10: Environmental Noise Levels, N21 – 'Wandoona', Barigan Road
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 6 SUMMARY

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations

at WCP, an open cut coal mine located approximately 40 kilometres north east of Mudgee.  The purpose of

the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period

of 5/6 February 2020 at eight monitoring locations.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the February

2020 monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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APPENDIX
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A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence



Wilpinjong Coal - Environmental Noise Monitoring February 2020
20029_R01 Page 28



Wilpinjong Coal - Environmental Noise Monitoring February 2020
20029_R01 Page 29

A.3 Noise Management Plan
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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations

at Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of

Mudgee.  The purpose of the attended noise monitoring survey is to quantify and describe the acoustic

environment around the site and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period

of 11/12 March 2020 at eight locations.  

 1.2 Monitoring Locations

Monitoring locations are detailed in Table 1 and shown on Figure 1.  It should be noted that Figure 1 shows

the actual monitoring position, not the location of residences.

Table 1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location

N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south

N13 'Coonaroo' off Moolarben Road, Moolarben

N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular

N15 Track off Barigan Street near Wollar Public School, Wollar Village 

N17 Mogo Road, off Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, off Wollar Road, Wollar

N21 'Wandoona', Barigan Road, Wollar



Wilpinjong Coal - Environmental Noise Monitoring March 2020
20048_R01 Page 2

Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2017)
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 1.3 Terminology & Abbreviations

Some definitions of terms and abbreviations which may be used in this report are provided in Table 2. 

Table 2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

dB(A)
Noise level measurement units are decibels (dB).  The “A” weighting scale is used to describe

human response to noise.

LAmax The maximum A-weighted noise level over a time period.

LA1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.

LA10 The noise level which is exceeded for 10 percent of the time.

LAeq The average noise A-weighted energy during a measurement period.

LA50
The noise level which is exceeded for 50 per cent of the time and the median noise level during a

measurement period.

LA90

The level exceeded for 90 percent of the time.  The LA90 level is often referred to as the

“background” noise level and is commonly used to determine noise criteria for assessment

purposes.

LAmin The minimum A-weighted noise level over a time period.

LCeq

The average C-weighted noise energy during a measurement period.  The “C” weighting scale is

used to take into account low-frequency components of noise within the audibility range of

humans.

SPL
Sound pressure level.  Fluctuations in pressure measured as 10 times a logarithmic scale, with the

reference pressure being 20 micropascals.

Hertz (Hz)
The frequency of fluctuations in pressure, measured in cycles per second.  Most sounds are a

combination of many frequencies together.

AWS Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  

Sigma-theta The standard deviation of the horizontal wind direction over a period of time.

SC
Stability class (or category) is determined from measured wind speed and either sigma-theta or

VTG.

IA Inaudible.  When site noise is noted as IA then there was no site noise at the monitoring location.

NM
Not Measurable.  If site noise is noted as NM, this means some noise was audible but could not be

quantified.

Day This is the period 7:00am to 6:00pm.

Evening This is the period 6:00pm to 10:00pm.

Night This is the period 10:00pm to 7:00am.
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 2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

 2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764,

April 2017), which covers all current operations and has now replaced the previous consent (05-0021).  The

relevant noise conditions from the current project approval are reproduced in Appendix A.

 2.2 Environment Protection Licence

WCP currently holds Environment Protection Licence (EPL) No. 12425 issued by the Environment Protection

Authority (EPA), most recently issued in April 2019.  Relevant noise sections of the EPL are reproduced in

Appendix A. 

 2.3 Noise Monitoring Program

Noise monitoring requirements are detailed in the WCP Noise Management Plan (NMP).  The most recent

version of the NMP was approved in June 2017.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specific Criteria

Noise criteria and meteorological conditions required for noise criteria to apply are consistent in the project

approval and EPL.  The applicable noise criteria for each monitoring location are shown in Table 3.

Table 3: WCP PROJECT SPECIFIC CRITERIA, dB

NMP

Descriptor /

Resident

Number

Monitoring Location Day

LAeq,15minute

Evening

LAeq,15minute

Night

LAeq,15minute /

LA1,1minute

N61 St Laurence O’Toole Catholic Church 36 37 37/45

N13 'Coonaroo' 35 35 35/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 37 37/45

N172 Mogo Road, off Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, off Wollar Road 35 35 35/45

N21 'Wandoona', Barigan Road 35 35 35/45

Notes: 

1. N6 noise limits have been assumed to be as detailed for 'Wollar Village – Residential' in the PA, as the church is no longer a place of

worship; and

2. N17 noise limits have been determined based on the assumption that N17 is property 102 in accordance with Appendix 5 Figure 1 of

Development Consent SSD-6764.



Wilpinjong Coal - Environmental Noise Monitoring March 2020
20048_R01 Page 5

 2.5 Modifying Factors

The  EPA ‘Noise  Policy  for  Industry’ (NPfI,  2017)  was  approved for  use  in  NSW in  October  2017,  and

supersedes the EPA's Industrial Noise Policy (INP, 2000).  Assessment and reporting of modifying factors is

to be carried out in accordance with Fact Sheet C of the NPfI.

NPfI modifying factors, as they are applicable to mining noise, are described in more detail below. 

 2.5.1 Tonal and Intermittent Noise

As defined in the NPfI:

Tonal noise contains a prominent frequency and is characterised by a definite pitch.

Intermittent  noise  is  noise  where  the  level  suddenly  drops/increases  several  times  during the  assessment

period, with a noticeable change in source noise level of at least 5 dB(A); for example, equipment cycling on

and off.  The intermittency correction is not intended to be applied to changes in noise level due to meteorology.

 2.5.2 Low-Frequency Noise

As defined in the NPfI:

Low frequency noise is noise with an unbalanced spectrum and containing major components within the low-

frequency range (10 – 160 Hz) of the frequency spectrum.

The NPfI contains the current method of assessing low-frequency noise, which is a 2 step process as detailed

below:  

Measure/assess source contribution C-weighted and A-weighted Leq,T levels over the same time period. The low

frequency noise modifying factor correction is to be applied where the C-A level is 15 dB or more and:

• where any of the 1/3 octave noise levels in Table C2 are exceeded by up to and including 5 dB and

cannot  be  mitigated,  a  2  dBA  positive  adjustment  to  measured  A  weighted  levels  applies  for  the

evening/night period; and

• where any of the 1/3 octave noise levels in Table C2 are exceeded by more than 5 dB and cannot be

mitigated, a 5 dBA positive adjustment to measured A weighted levels applies for the evening/night

period and a 2 dBA positive adjustment applies for the daytime period. 
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Table C2 and associated notes from the NPfI is reproduced below:
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 3 METHODOLOGY

 3.1 Overview

Attended environmental noise monitoring was conducted in general accordance with Australian Standard

AS1055  'Acoustics,  Description  and  Measurement  of  Environmental  Noise',  relevant  NSW  EPA

requirements,  and the WCP NMP.  Meteorological data was obtained from the WCP automatic weather

station (AWS) which allowed correlation of atmospheric parameters with measured noise levels.  

 3.2 Attended Noise Monitoring 

During this survey, monthly attended monitoring was undertaken during the night period at each location.

The  duration  of  each  measurement  was  15  minutes.   Atmospheric  condition  measurement  was  also

undertaken at each monitoring location.  Attended monitoring during this reporting period was undertaken

by Jonathan Erasmus.

Attended monitoring is preferred to the use of noise loggers when determining compliance with prescribed

limits as it allows an accurate determination of the contribution, if  any, to measured noise levels by the

source of interest (in this case WCP).

This survey presents noise levels gathered during attended monitoring that are the result of many sounds

reaching the sound level meter microphone during monitoring.  Received levels from various noise sources

were  noted  during  attended  monitoring  and  particular  attention  was  paid  to  the  extent  of  WCP’s

contribution, if any, to measured levels.  At each receptor location, WCP’s LAeq,15minute and LA1,1minute

(in the absence of any other noise)  was measured directly, where possible,  or,  determined by frequency

analysis.  

If  the exact  contribution of the source  of interest  cannot  be established,  due to masking by other  noise

sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB

lower than) any relevant criterion, a maximum estimate of the potential contribution of the site might be

made based on other measured site-only noise descriptors in accordance with Section 7.1 of the NPfI.  This is

generally expressed as a 'less than' quantity, such as <20 dB or <30 dB.

The terms 'Inaudible' (IA) or 'Not Measurable' (NM) may also be used in this report.  When site noise is

noted as IA, no site noise was audible at the monitoring location.  When  site noise is noted as NM, this

means some noise was audible but  could not be quantified.   If  site noise was NM due to masking but

estimated to be significant in relation to a relevant criterion, we would employ methods (e.g. measure closer

and back calculate) to determine a value for reporting.

All sites noted as NM in this report are due to one or more of the following reasons:

• Site noise levels were extremely low and unlikely, in many cases, to be even noticed;
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• Site noise levels were masked by another relatively loud noise source that is characteristic of the

environment (e.g. breeze in foliage or continuous road traffic noise) that cannot be eliminated by

moving closer; and/or

• It was not feasible, nor reasonable to employ methods such as move closer and back calculate.  Cases

may include, but are not limited to, rough terrain preventing closer measurement, addition/removal

of significant source to receiver shielding caused by moving closer, and meteorological conditions

where back calculation may not be accurate.

A measurement of LA1,1minute corresponds to the highest noise level generated for 0.6 second during one

minute.  In practical terms this is the highest noise level, or LAmax, received from the site during the entire

measurement period (i.e. the highest level of the worst minute during the 15 minute measurement).

Often extraneous noise events (for example, road traffic pass-bys and dogs) interfere with the measurement

of site noise levels in the frequency range of interest.  Where required, the analyser is paused during these

occurrences to aid in quantification of the site only LAeq,15minute level.

 3.3 Attended Noise Monitoring

The equipment used to measure environmental noise levels are listed in Table 4.  Calibration certificates are

included as Appendix B.

Table 4: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level meter 01070590 25/06/2020

Rion NA-28 sound level meter 30131882 05/02/2021

Pulsar 106 acoustic calibrator 79631 22/01/2021

Rion NC-73 acoustic calibrator 11248306 25/06/2020

 3.4 Modifying Factors

Years of monitoring have indicated that noise levels from mining operations, particularly those measured at

significant distances from the source are relatively continuous and broad spectrum.  Given this, noise levels

from WCP at the monitoring locations are unlikely to be intermittent or tonal.  

Assessment of low-frequency modifying factors is necessary when application of the maximum correction

could potentially result in an exceedance of the relevant site-only LAeq criterion.  Low-frequency analysis is

therefore undertaken for measurements in this report where:

• meteorological conditions resulted in criteria being applicable;
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• contributions from WCP were audible and directly measurable, such that the site-only LAeq was not

“NM” or less than a maximum cut off value (e.g. “<20 dB” or “<30dB”); 

• contributions from WCP were within 5 dB of the relevant LAeq criterion, as 5 dB is the maximum

penalty that can be applied by low-frequency modifying factors; and

• WCP was the only low-frequency noise source.

All measurements meeting these conditions were evaluated for possible low-frequency penalty applicability

in accordance with the NPfI.

 3.5 Attended Real-Time Noise Monitor Comparison

WCP only  noise  levels  from  four  attended  monitoring  locations  are  compared  to  results  from  nearby

Sentinex units.   Start  times of attended and real-time measurements do not directly overlap.  Real-time

measurement with the most overlap with attended monitoring times are selected for comparison.

Attended monitoring locations and the real-time monitoring locations they represent are listed in Table 5 and

shown in Figure 1.

Table 5: ATTENDED AND REAL-TIME MONITORING LOCATIONS FOR COMPARISON

Report Descriptor for Attended

monitoring location

Real-Time Monitor ID Monitoring Location

NA15 SX33-N1 Wollar Village

NA19 SX32-N1 North Mogo Road

NA20 SX30-N1 Ringwood Road, off Wollar Road

NA21 SX31-N1 'Wandoona', Barigan Road
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 4 RESULTS

 4.1 Total Measured Noise Levels

Overall  noise  levels  measured  at  each  location  during  attended  measurement  are  provided  in  Table  6.

Discussion as to the noise sources responsible for these measured levels is provided in Chapter  5 of this

report. 

Table 6: MEASURED NOISE LEVELS – MARCH 20201

Location Start Date and

Time

LAmax

dB

LA1 

dB

LA10

dB

LAeq

dB 

LA50

dB

LA90

dB

LAmin

dB

LCeq

dB

N6 11/03/2020 23:11 44 38 34 30 28 25 23 47

N13 12/03/2020 00:53 46 35 32 31 30 29 27 49

N14 12/03/2020 00:16 50 32 23 24 20 18 16 54

N15 11/03/2020 22:52 48 38 35 31 29 27 25 46

N17 11/03/2020 22:24 48 34 31 29 28 26 23 54

N19 11/03/2020 22:00 50 47 44 40 36 33 30 51

N20 11/03/2020 23:40 36 34 33 28 25 22 20 47

N21 12/03/2020 00:40 46 32 26 25 24 23 21 53

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the

NPfI.

There were no intermittent or tonal noise sources, as defined in the NPfI, audible from site during the survey.

None of the measurements satisfied the conditions outlined in Section  3.4 when assessing low-frequency

noise.   Therefore no further assessment of modifying factors was undertaken.
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 4.3 Attended Noise Monitoring

Table 7 to  Table 8detail  noise levels from WCP in the absence of other noise sources.  Noise criteria are

applicable if weather conditions were within specified parameters during the measurement.  

Table 7: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – MARCH 2020

Location Start Date and

Time

Wind

Speed

 m/s 1

Stability

Class 1

Criterion 

dB

Criterion

Applies? 2

WCP

LAeq,15min dB
3

Exceedance
4

N6 11/03/2020 23:11 3.3 E 37 No IA NA

N13 12/03/2020 00:53 2.6 E 35 Yes 28 Nil

N14 12/03/2020 00:16 3.1 E 35 No IA NA

N15 11/03/2020 22:52 3.5 E 37 No IA NA

N17 11/03/2020 22:24 3.5 E 38 No IA NA

N19 11/03/2020 22:00 3.8 E 35 No IA NA

N20 11/03/2020 23:40 3.2 E 35 No IA NA

N21 12/03/2020 00:40 2.9 E 35 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;

or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G

temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 8: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – MARCH 2020

Location Start Date and

Time

Wind Speed

m/s 1

Stability

Class 1

Criterion

dB

Criterion

Applies? 2

WCP 

LA1,1min dB
3

Exceedance 4

N6 11/03/2020 23:11 3.3 E 45 No IA NA

N13 12/03/2020 00:53 2.6 E 45 Yes 31 Nil

N14 12/03/2020 00:16 3.1 E 45 No IA NA

N15 11/03/2020 22:52 3.5 E 45 No IA NA

N17 11/03/2020 22:24 3.5 E 45 No IA NA

N19 11/03/2020 22:00 3.8 E 45 No IA NA

N20 11/03/2020 23:40 3.2 E 45 No IA NA

N21 12/03/2020 00:40 2.9 E 45 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;
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2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;

or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G

temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

 4.4 Comparison of real time and attended noise results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-

directional) is shown in Table 9.  Low pass (<630 Hz) LAeq and LA90 are typically good indicators of mining

noise levels.

Table 9: REAL-TIME AND ATTENDED NOISE LEVELS, MARCH 20201

Location/

Sentinex

Attended Start

Date and Time

Sentinex Start

Date and Time
Sentinex Data

1
Attended

measurement

Total

LAeq dB

Low pass

(<630Hz)

LAeq dB

Low pass

(<630Hz)

LA90 dB

WCP 

LAeq dB

N15/SX33 11/03/2020 22:52 11/03/2020 22:45 45 27 26 IA

N19/SX32 11/03/2020 22:00 11/03/2020 22:00 37 35 30 IA

N20/SX30 11/03/2020 23:40 11/03/2020 23:45 28 23 18 IA

N21/SX31 12/03/2020 00:40 12/03/2020 00:45 28 24 NR IA

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 

 4.5 Atmospheric Conditions

Atmospheric condition data measured by the operator during each measurement using a Kestrel hand-held

weather  meter  is  shown  in  Table  10.   The  wind  speed,  direction  and  temperature  were  measured  at

approximately 1.8 metres.  Attended noise monitoring is not undertaken during rain, hail, or wind speeds

above 5 m/s at microphone height.  

Table 10: MEASURED ATMOSPHERIC CONDITIONS – MARCH 2020

Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N6 11/03/2020 23:11 19 2.3 60 0

N13 12/03/2020 00:53 17 1.0 120 1

N14 12/03/2020 00:16 18 - - 1

N15 11/03/2020 22:52 19 1.7 80 0

N17 11/03/2020 22:24 18 - - 0

N19 11/03/2020 22:00 18 1.4 30 0
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Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N20 11/03/2020 23:40 18 1.6 100 0

N21 12/03/2020 00:40 19 - - 0

Notes:

1. “-” indicates calm conditions at monitoring location. 

Meteorological data used for compliance assessment is sourced from the WCP AWS and inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into

account in each measurement via statistical descriptors.   From these observations, summaries have been

derived for each location and provided in this chapter.  Statistical 1/3 octave-band analysis of environmental

noise was undertaken and the following figures display frequency ranges of various noise sources at each

location for LA1, LA10, LAeq, LA50 and LA90 descriptors.  These figures also provide, graphically, statistical

information for these noise levels.

An example is provided as  Figure 2 where it can be seen that frogs and insects are generating noise at

frequencies above 1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical.  Adding

levels at  frequencies that  relate to  mining only allows separate statistical  results to  be  calculated.   This

analysis cannot always be performed if there are significant levels of other noise at the same frequencies as

mining, such as dogs, cows, or (most commonly) road traffic.

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the

LA1 result by a small margin but is entirely accurate for LAeq.

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6

WCP was inaudible.

Birds, insects, and breeze in foliage generated the measured LA1,  LA10, and LAeq.  Insects and breeze in

foliage generated the measured LA50 and LA90. 

A train and dogs were also noted. 

Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village
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 5.1.2 N13

An engine continuum from WCP was audible throughout the measurement generating a site only LAeq of

28 and LA1,1minute of 31 dB. 

Birds,  WCP engine surges and breeze in  foliage generated the measured  LA1 and  LAeq.   WCP engine

continuum and breeze in foliage generated the measured LA10, LA50, and LA90.  

Frogs, insects, and bats were also noted. 

Figure 4: Environmental Noise Levels – N13, 'Coonaroo' off Moolarben Road
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 5.1.3 N14

WCP was inaudible.

Birds, frogs, and insects generated the measured LA1, LA10, LAeq, LA50, and LA90. 

Figure 5: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads
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 5.1.4 N15

WCP was inaudible.

Frogs, insects, and breeze in foliage generated the measured LA1 and LA10.  Insects and frogs generated the

measured LAeq, LA50, and LA90. 

Figure 6: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village
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 5.1.5 N17

WCP was inaudible.

Insects and breeze in foliage generated the measured  LA1.  Insects generated the measured  LA10,  LAeq,

LA50, and LA90.

Bats and an aircraft were also noted. 

Figure 7: Environmental Noise Levels – N17 Mogo Road, off Araluen Road
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 5.1.6 N19

WCP was inaudible.

Breeze in foliage generated the measured LA1, LA10, LAeq, LA50, and LA90.

Frogs and insects were also noted. 

Figure 8: Environmental Noise Levels – N19, Upper Mogo Road
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 5.1.7 N20

WCP was inaudible. 

Insects generated the measured LA1, LA10, LAeq, LA50, and LA90. 

Farm equipment noise and breeze in foliage were also noted. 

Figure 9: Environmental Noise Levels, N20 – Ringwood Road
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 5.1.8 N21

WCP was inaudible.

Frogs and insects generated the measured LA1and LA10 and with a train the measured LAeq,  LA50, and

LA90. 

Figure 10: Environmental Noise Levels, N21 – 'Wandoona', Barigan Road
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 6 SUMMARY

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations

at WCP, an open cut coal mine located approximately 40 kilometres north east of Mudgee.  The purpose of

the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period

of 11/12 March 2020 at eight monitoring locations.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the  March

2020 monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd



Wilpinjong Coal - Environmental Noise Monitoring March 2020
20048_R01 Page 24

APPENDIX

A     REGULATOR DOCUMENTS



Wilpinjong Coal - Environmental Noise Monitoring March 2020
20048_R01 Page 25

A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence
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A.3 Noise Management Plan
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APPENDIX
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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations

at Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of

Mudgee.  The purpose of the attended noise monitoring survey is to quantify and describe the acoustic

environment around the site and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period

of 20/21 April 2020 at eight locations.  

 1.2 Monitoring Locations

Monitoring locations are detailed in Table 1.1 and shown on Figure 1.  It should be noted that Figure 1 shows

the actual monitoring position, not the location of residences.

Table 1.1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location

N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south

N13 'Coonaroo' off Moolarben Road, Moolarben

N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular

N15 Track off Barigan Street near Wollar Public School, Wollar Village 

N17 Mogo Road, off Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, off Wollar Road, Wollar

N21 'Wandoona', Barigan Road, Wollar
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Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2017)
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 1.3 Terminology & Abbreviations

Some definitions of terms and abbreviations which may be used in this report are provided in Table 1.2. 

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

dB(A)
Noise level measurement units are decibels (dB).  The “A” weighting scale is used to describe

human response to noise.

LAmax The maximum A-weighted noise level over a time period.

LA1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.

LA10 The noise level which is exceeded for 10 percent of the time.

LAeq The average noise A-weighted energy during a measurement period.

LA50
The noise level which is exceeded for 50 per cent of the time and the median noise level during a

measurement period.

LA90

The level exceeded for 90 percent of the time.  The LA90 level is often referred to as the

“background” noise level and is commonly used to determine noise criteria for assessment

purposes.

LAmin The minimum A-weighted noise level over a time period.

LCeq

The average C-weighted noise energy during a measurement period.  The “C” weighting scale is

used to take into account low-frequency components of noise within the audibility range of

humans.

SPL
Sound pressure level.  Fluctuations in pressure measured as 10 times a logarithmic scale, with the

reference pressure being 20 micropascals.

Hertz (Hz)
The frequency of fluctuations in pressure, measured in cycles per second.  Most sounds are a

combination of many frequencies together.

AWS Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  

Sigma-theta The standard deviation of the horizontal wind direction over a period of time.

SC
Stability class (or category) is determined from measured wind speed and either sigma-theta or

VTG.

IA Inaudible.  When site noise is noted as IA then there was no site noise at the monitoring location.

NM
Not Measurable.  If site noise is noted as NM, this means some noise was audible but could not be

quantified.

Day This is the period 7:00am to 6:00pm.

Evening This is the period 6:00pm to 10:00pm.

Night This is the period 10:00pm to 7:00am.
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 2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

 2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764,

April 2017), which covers all current operations and has now replaced the previous consent (05-0021).  The

relevant noise conditions from the current project approval are reproduced in Appendix A.

 2.2 Environment Protection Licence

WCP currently holds Environment Protection Licence (EPL) No. 12425 issued by the Environment Protection

Authority (EPA), most recently issued in April 2019.  Relevant noise sections of the EPL are reproduced in

Appendix A. 

 2.3 Noise Monitoring Program

Noise monitoring requirements are detailed in the WCP Noise Management Plan (NMP).  The most recent

version of the NMP was approved in June 2017.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specific Criteria

Noise criteria and meteorological conditions required for noise criteria to apply are consistent in the project

approval and EPL.  The applicable noise criteria for each monitoring location are shown in Table 2.1.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP

Descriptor /

Resident

Number

Monitoring Location Day

LAeq,15minute

Evening

LAeq,15minute

Night

LAeq,15minute /

LA1,1minute

N61 St Laurence O’Toole Catholic Church 36 37 37/45

N13 'Coonaroo' 35 35 35/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 37 37/45

N172 Mogo Road, off Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, off Wollar Road 35 35 35/45

N21 'Wandoona', Barigan Road 35 35 35/45

Notes: 

1. N6 noise limits have been assumed to be as detailed for 'Wollar Village – Residential' in the PA, as the church is no longer a place of

worship; and

2. N17 noise limits have been determined based on the assumption that N17 is property 102 in accordance with Appendix 5 Figure 1 of

Development Consent SSD-6764.
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 2.5 Modifying Factors

The  EPA ‘Noise  Policy  for  Industry’ (NPfI,  2017)  was  approved for  use  in  NSW in  October  2017,  and

supersedes the EPA's Industrial Noise Policy (INP, 2000).  Assessment and reporting of modifying factors is

to be carried out in accordance with Fact Sheet C of the NPfI.

NPfI modifying factors, as they are applicable to mining noise, are described in more detail below. 

 2.5.1 Tonal and Intermittent Noise

As defined in the NPfI:

Tonal noise contains a prominent frequency and is characterised by a definite pitch.

Intermittent  noise  is  noise  where  the  level  suddenly  drops/increases  several  times  during the  assessment

period, with a noticeable change in source noise level of at least 5 dB(A); for example, equipment cycling on

and off.  The intermittency correction is not intended to be applied to changes in noise level due to meteorology.

 2.5.2 Low-Frequency Noise

As defined in the NPfI:

Low frequency noise is noise with an unbalanced spectrum and containing major components within the low-

frequency range (10 – 160 Hz) of the frequency spectrum.

The NPfI contains the current method of assessing low-frequency noise, which is a 2 step process as detailed

below:  

Measure/assess source contribution C-weighted and A-weighted Leq,T levels over the same time period. The low

frequency noise modifying factor correction is to be applied where the C-A level is 15 dB or more and:

• where any of the 1/3 octave noise levels in Table C2 are exceeded by up to and including 5 dB and

cannot  be  mitigated,  a  2  dBA  positive  adjustment  to  measured  A  weighted  levels  applies  for  the

evening/night period; and

• where any of the 1/3 octave noise levels in Table C2 are exceeded by more than 5 dB and cannot be

mitigated, a 5 dBA positive adjustment to measured A weighted levels applies for the evening/night

period and a 2 dBA positive adjustment applies for the daytime period. 
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Table C2 and associated notes from the NPfI is reproduced below:
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 3 METHODOLOGY

 3.1 Overview

Attended environmental noise monitoring was conducted in general accordance with Australian Standard

AS1055  'Acoustics,  Description  and  Measurement  of  Environmental  Noise',  relevant  NSW  EPA

requirements,  and the WCP NMP.  Meteorological data was obtained from the WCP automatic weather

station (AWS) which allowed correlation of atmospheric parameters with measured noise levels.  

 3.2 Attended Noise Monitoring 

During this survey, monthly attended monitoring was undertaken during the night period at each location.

The  duration  of  each  measurement  was  15  minutes.   Atmospheric  condition  measurement  was  also

undertaken at each monitoring location.  Attended monitoring during this reporting period was undertaken

by Ryan Bruniges.

Attended monitoring is preferred to the use of noise loggers when determining compliance with prescribed

limits as it allows an accurate determination of the contribution, if  any, to measured noise levels by the

source of interest (in this case WCP).

This survey presents noise levels gathered during attended monitoring that are the result of many sounds

reaching the sound level meter microphone during monitoring.  Received levels from various noise sources

were  noted  during  attended  monitoring  and  particular  attention  was  paid  to  the  extent  of  WCP’s

contribution, if any, to measured levels.  At each receptor location, WCP’s LAeq,15minute and LA1,1minute

(in the absence of any other noise)  was measured directly, where possible,  or,  determined by frequency

analysis.  

If  the exact  contribution of the source  of interest  cannot  be established,  due to masking by other  noise

sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB

lower than) any relevant criterion, a maximum estimate of the potential contribution of the site might be

made based on other measured site-only noise descriptors in accordance with Section 7.1 of the NPfI.  This is

generally expressed as a 'less than' quantity, such as <20 dB or <30 dB.

The terms 'Inaudible' (IA) or 'Not Measurable' (NM) may also be used in this report.  When site noise is

noted as IA, no site noise was audible at the monitoring location.  When  site noise is noted as NM, this

means some noise was audible but  could not be quantified.   If  site noise was NM due to masking but

estimated to be significant in relation to a relevant criterion, we would employ methods (e.g. measure closer

and back calculate) to determine a value for reporting.

All sites noted as NM in this report are due to one or more of the following reasons:

• Site noise levels were extremely low and unlikely, in many cases, to be even noticed;
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• Site noise levels were masked by another relatively loud noise source that is characteristic of the

environment (e.g. breeze in foliage or continuous road traffic noise) that cannot be eliminated by

moving closer; and/or

• It was not feasible, nor reasonable to employ methods such as move closer and back calculate.  Cases

may include, but are not limited to, rough terrain preventing closer measurement, addition/removal

of significant source to receiver shielding caused by moving closer, and meteorological conditions

where back calculation may not be accurate.

A measurement of LA1,1minute corresponds to the highest noise level generated for 0.6 second during one

minute.  In practical terms this is the highest noise level, or LAmax, received from the site during the entire

measurement period (i.e. the highest level of the worst minute during the 15 minute measurement).

Often extraneous noise events (for example, road traffic pass-bys and dogs) interfere with the measurement

of site noise levels in the frequency range of interest.  Where required, the analyser is paused during these

occurrences to aid in quantification of the site only LAeq,15minute level.

 3.3 Monitoring Equipment

The equipment used to measure environmental noise levels are listed in Table 3.1.  Calibration certificates are

included as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level meter 00701424 14/06/2021

Rion NA-28 sound level meter 30131882 05/02/2021

Pulsar 106 acoustic calibrator 74813 21/02/2021

Pulsar 105 acoustic calibrator 78226 01/02/2021

 3.4 Modifying Factors

Years of monitoring have indicated that noise levels from mining operations, particularly those measured at

significant distances from the source are relatively continuous and broad spectrum.  Given this, noise levels

from WCP at the monitoring locations are unlikely to be intermittent or tonal.  

Assessment of low-frequency modifying factors is necessary when application of the maximum correction

could potentially result in an exceedance of the relevant site-only LAeq criterion.  Low-frequency analysis is

therefore undertaken for measurements in this report where:

• meteorological conditions resulted in criteria being applicable;
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• contributions from WCP were audible and directly measurable, such that the site-only LAeq was not

“NM” or less than a maximum cut off value (e.g. “<20 dB” or “<30dB”); 

• contributions from WCP were within 5 dB of the relevant LAeq criterion, as 5 dB is the maximum

penalty that can be applied by low-frequency modifying factors; and

• WCP was the only low-frequency noise source.

All measurements meeting these conditions were evaluated for possible low-frequency penalty applicability

in accordance with the NPfI.

 3.5 Attended Real-Time Noise Monitor Comparison

WCP only  noise  levels  from  four  attended  monitoring  locations  are  compared  to  results  from  nearby

Sentinex units.   Start  times of attended and real-time measurements do not directly overlap.  Real-time

measurement with the most overlap with attended monitoring times are selected for comparison.

Attended monitoring locations and the real-time monitoring locations they represent are listed in Table 3.2

and shown in Figure 1.

Table 3.2: ATTENDED AND REAL-TIME MONITORING LOCATIONS FOR COMPARISON

Report Descriptor for Attended

monitoring location

Real-Time Monitor ID Monitoring Location

NA15 SX33-N1 Wollar Village

NA19 SX32-N1 North Mogo Road

NA20 SX30-N1 Ringwood Road, off Wollar Road

NA21 SX31-N1 'Wandoona', Barigan Road
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 4 RESULTS

 4.1 Total Measured Noise Levels

Overall  noise levels measured at each location during attended measurement are provided in  Table 4.1.

Discussion as to the noise sources responsible for these measured levels is provided in Chapter  5 of this

report. 

Table 4.1: MEASURED NOISE LEVELS – APRIL 20201

Location Start Date and

Time

LAmax

dB

LA1 

dB

LA10

dB

LAeq

dB 

LA50

dB

LA90

dB

LAmin

dB

N6 21/04/2020 01:57 45 36 33 30 29 27 24

N13 21/04/2020 01:09 46 30 23 22 20 18 17

N14 21/04/2020 00:58 37 28 25 24 23 22 20

N15 20/04/2020 23:36 46 37 34 32 31 28 26

N17 20/04/2020 22:55 47 39 34 32 30 29 26

N19 20/04/2020 22:26 52 30 24 23 21 20 18

N20 21/04/2020 00:15 53 32 27 26 23 19 18

N21 21/04/2020 01:27 50 40 36 34 33 31 28

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the

NPfI.

There were no intermittent or tonal noise sources, as defined in the NPfI, audible from site during the survey.

One of the measurements in this survey satisfied the conditions outlined in Section 3.4 and were assessed for

low-frequency modifying factors in Table 4.2.
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Table 4.2: LOW-FREQUENCY MODIFYING FACTOR ASSESSMENT – APRIL 2020

Location Start Date and Time Measured WCP-only 

LAeq dB

Measured WCP-only

LCeq dB

WCP-only

LCeq – LAeq dB1

Max exceedance of ref spectrum 

Result2

Penalty dB3

N21 21/04/2020 01:27 34 49 15 Nil Nil

Notes:

1. As per NPfI, if LCeq – LAeq ≥ 15 dB further assessment of low- frequency noise required as detailed in Sections 2.5.2 and 3.4 of this report; 

2. As per NPfI, compare measured spectrum against reference spectrum to determine if the low-frequency modifying factor is triggered and application of penalty is required; and

3. Bold results indicate that NPfI low-frequency modifying factor has been triggered and application of correction is required.
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 4.3 Attended Noise Monitoring

Table 4.3 to Table 4.4 detail noise levels from WCP in the absence of other noise sources.  Noise criteria are

applicable if weather conditions were within specified parameters during the measurement.  

Table 4.3: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – APRIL 2020

Location Start Date and

Time

Wind Speed

 m/s 1

Stability

Class 1

Criterion 

dB

Criterion

Applies? 2

WCP

LAeq,15min dB
3

Exceedance 4

N6 21/04/2020 01:57 0.7 F 37 Yes 30 Nil

N13 21/04/2020 01:09 1.0 F 35 Yes IA Nil

N14 21/04/2020 00:58 0.7 F 35 Yes <20 Nil

N15 20/04/2020 23:36 0.0 F 37 Yes 31 Nil

N17 20/04/2020 22:55 0.0 F 38 Yes 31 Nil

N19 20/04/2020 22:26 0.0 F 35 Yes <25 Nil

N20 21/04/2020 00:15 0.0 F 35 Yes <25 Nil

N21 21/04/2020 01:27 0.8 F 35 Yes 34 Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;

or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G

temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.4: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – APRIL 2020

Location Start Date and

Time

Wind Speed

m/s 1

Stability

Class 1

Criterion

dB

Criterion

Applies? 2

WCP 

LA1,1min dB
3

Exceedance 4

N6 21/04/2020 01:57 0.7 F 45 Yes 37 Nil

N13 21/04/2020 01:09 1.0 F 45 Yes IA Nil

N14 21/04/2020 00:58 0.7 F 45 Yes <20 Nil

N15 20/04/2020 23:36 0.0 F 45 Yes 39 Nil

N17 20/04/2020 22:55 0.0 F 45 Yes 38 Nil

N19 20/04/2020 22:26 0.0 F 45 Yes <25 Nil

N20 21/04/2020 00:15 0.0 F 45 Yes <25 Nil

N21 21/04/2020 01:27 0.8 F 45 Yes 41 Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;
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2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;

or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G

temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

 4.4 Comparison of real time and attended noise results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-

directional) is shown in  Table 4.5.  Low pass (<630 Hz)  LAeq and  LA90 are typically good indicators of

mining noise levels.

Table 4.5: REAL-TIME AND ATTENDED NOISE LEVELS, APRIL 20201

Location/

Sentinex

Attended Start

Date and Time

Sentinex Start

Date and Time
Sentinex Data

1
Attended

measurement

Total

LAeq dB

Low pass

(<630Hz)

LAeq dB

Low pass

(<630Hz)

LA90 dB

WCP 

LAeq dB

N15/SX33 20/04/2020 23:36 20/04/2020 23:30 37 36 NR 31

N19/SX32 20/04/2020 22:26 20/04/2020 22:30 23 20 18 <25

N20/SX30 21/04/2020 00:15 21/04/2020 00:15 29 24 20 <25

N21/SX31 21/04/2020 01:27 21/04/2020 01:30 NR NR NR 34

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 

 4.5 Atmospheric Conditions

Atmospheric condition data measured by the operator during each measurement using a Kestrel hand-held

weather  meter  is  shown  in  Table  4.6.   The  wind  speed,  direction  and  temperature  were  measured  at

approximately 1.8 metres.  Attended noise monitoring is not undertaken during rain, hail, or wind speeds

above 5 m/s at microphone height.  

Table 4.6: MEASURED ATMOSPHERIC CONDITIONS – APRIL 2020

Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N6 21/04/2020 01:57 11 0.0 - 0

N13 21/04/2020 01:09 11 0.6 90 0

N14 21/04/2020 00:58 12 0.0 - 0

N15 20/04/2020 23:36 15 0.0 - 0

N17 20/04/2020 22:55 13 0.0 - 0

N19 20/04/2020 22:26 16 0.0 - 0
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Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N20 21/04/2020 00:15 11 0.0 - 0

N21 21/04/2020 01:27 11 0.0 - 0

Notes:

1. “-” indicates calm conditions at monitoring location. 

Meteorological data used for compliance assessment is sourced from the WCP AWS and inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into

account in each measurement via statistical descriptors.   From these observations, summaries have been

derived for each location and provided in this chapter.  Statistical 1/3 octave-band analysis of environmental

noise was undertaken and the following figures display frequency ranges of various noise sources at each

location for LA1, LA10, LAeq, LA50 and LA90 descriptors.  These figures also provide, graphically, statistical

information for these noise levels.

An example is provided as  Figure 2 where it can be seen that frogs and insects are generating noise at

frequencies above 1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical.  Adding

levels at  frequencies that  relate to  mining only allows separate statistical  results to  be  calculated.   This

analysis cannot always be performed if there are significant levels of other noise at the same frequencies as

mining, such as dogs, cows, or (most commonly) road traffic.

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the

LA1 result by a small margin but is entirely accurate for LAeq.

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6

Track noise and mining continuum from WCP was audible throughout the measurement and generated the

measured site-only LAeq of 30 dB.  An engine and exhaust surge generated the measured LA1,1minute of 37

dB.  

Continuum and mining noise sources from WCP were responsible for the measured noise levels.  

Bats and insects were also noted. 

Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village

Bats
WCP track noise and continuum
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 5.1.2 N13

WCP was inaudible during the measurement.

Insects  and  frogs  were  primarily  responsible  for  the  measured  noise  levels.   The  noise  floor  of  the

measurement instrument also contributed to the measured LA50 and LA90.  

Birds and bats were also noted.  

Figure 4: Environmental Noise Levels – N13, 'Coonaroo' off Moolarben Road

Insects and frogs
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 5.1.3 N14

A mining continuum from WCP was audible at very low levels during the measurement and generated the

site-only LAeq,15minute and LA1,1minute of less than 20 dB.  

Birds, frogs, and insects were responsible for the measured noise levels.  

Cows were also noted.

Figure 5: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

Frogs and insectsBirds
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 5.1.4 N15

Track noise and mining continuum from WCP was audible throughout the measurement and generated the

site-only  LAeq,15minute of  31 dB.  Track noise generated the measured site-only  LA1,1minute of 39 dB.

Transmission and impact noise were also noted.  

Continuum and mining noise sources from WCP were primarily responsible for the measured noise levels.

Frogs and insects were a minor contributor to the measured LAeq, LA50, and LA90.  

Bats and a distant train were also noted.   

Figure 6: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village

WCP track noise and continuum

Frogs and insects
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 5.1.5 N17

An engine and mining continuum from WCP was audible throughout the measurement and generated the

site-only  LAeq,15minute of  31 dB.   A surge in exhaust  and fan noise generated the measured site-only

LA1,1minute of 38 dB.  

Continuum and mining noise sources from WCP were primarily responsible for the measured noise levels.

Bats contributed to the measured LA1.  Insects contributed to the measured LAeq, LA50, and LA90.  

Figure 7: Environmental Noise Levels – N17 Mogo Road, off Araluen Road

WCP continuum

Insects

Bats
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 5.1.6 N19

A mining continuum from WCP was audible at low levels during the measurement and generated the site-

only LAeq,15minute and LA1,1minute of less than 25 dB.  

Frogs were primarily responsible for the measured noise levels.  Bats contributed to the measured LA1.  The

noise floor of the measurement instrument contributed to the measured LA90.  

A distant train was also noted.  

Figure 8: Environmental Noise Levels – N19, Upper Mogo Road

Frogs
Bats
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 5.1.7 N20

A mining continuum from WCP was  audible  at  low levels  during the  measurement and generated the

measured site-only LAeq and LA1,1minute of less than 25 dB.  

Frogs  and  insects  were  primarily  responsible  for  the  measured  noise  levels.   Bats  contributed  to  the

measured LA1.  

A distant train and birds were also noted. 

Figure 9: Environmental Noise Levels, N20 – Ringwood Road

Bats

Frogs and insects
Train noise



Wilpinjong Coal - Environmental Noise Monitoring April 2020
20066_R01 Page 23

 5.1.8 N21

A  mining continuum from WCP was  audible  throughout  the  measurement  and generated the  site-only

LAeq,15minute  of 34 dB.  Track noise was responsible for the measured site-only  LA1,1minute of 41 dB.

Reverse alarms, engines, fans, and transmission noise were also noted.  

Continuum and mining noise sources from WCP were responsible for the measured noise levels.  

Insects, bats, and a distant train were also noted.  

Figure 10: Environmental Noise Levels, N21 – 'Wandoona', Barigan Road

WCP continuum, transmission, and track noise

Insects Bats
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 6 SUMMARY

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations

at WCP, an open cut coal mine located approximately 40 kilometres north east of Mudgee.  The purpose of

the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period

of 20/21 April 2020 at eight monitoring locations.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the April 2020

monitoring.   Criteria  may  not  always  be  applicable  due  to  meteorological  conditions  at  the  time  of

monitoring.

Global Acoustics Pty Ltd
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A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence
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A.3 Noise Management Plan



Wilpinjong Coal - Environmental Noise Monitoring April 2020
20066_R01 Page 32



Wilpinjong Coal - Environmental Noise Monitoring April 2020
20066_R01 Page 33



Wilpinjong Coal - Environmental Noise Monitoring April 2020
20066_R01 Page 34

APPENDIX

B     CALIBRATION CERTIFICATES



Wilpinjong Coal - Environmental Noise Monitoring April 2020
20066_R01 Page 35



Wilpinjong Coal - Environmental Noise Monitoring April 2020
20066_R01 Page 36



Wilpinjong Coal - Environmental Noise Monitoring April 2020
20066_R01 Page 37



Wilpinjong Coal - Environmental Noise Monitoring April 2020
20066_R01 Page 38



Wilpinjong Coal

________________________________________

Environmental Noise Monitoring

May 2020

Prepared for 

Wilpinjong Coal Pty Ltd
________________________________________



Wilpinjong Coal - Environmental Noise Monitoring May 2020
20079_R01 Page i

Wilpinjong Coal 

Environmental Noise Monitoring
May 2020

Reference: 20079_R01

Report date: 2 June 2020

Prepared for
Wilpinjong Coal Pty Ltd

Locked Bag 2005

Mudgee  NSW  2850

Prepared by
Global Acoustics Pty Ltd

PO Box 3115

Thornton  NSW  2322

Prepared: Tambalyn Durney

Consultant

QA Review: Rob Kirwan

Consultant

Global Acoustics Pty Ltd ~ Environmental noise modelling and impact assessment ~ Sound power testing ~ Noise

control advice ~ Noise and vibration monitoring ~ OHS noise monitoring and advice ~ Expert evidence in Land and

Environment and Compensation Courts ~ Architectural  acoustics ~ Blasting assessments and monitoring ~ Noise

management plans (NMP) ~ Sound level meter and noise logger sales and hire



Wilpinjong Coal - Environmental Noise Monitoring May 2020
20079_R01 Page ii

Table of Contents

 1  INTRODUCTION.......................................................................................................................................................1

 1.1  Background...........................................................................................................................................................1

 1.2  Monitoring Locations..........................................................................................................................................1

 1.3  Terminology & Abbreviations............................................................................................................................3

 2  REGULATOR REQUIREMENTS AND NOISE CRITERIA...............................................................................4

 2.1  Project Approval...................................................................................................................................................4

 2.2  Environment Protection Licence........................................................................................................................4

 2.3  Noise Monitoring Program.................................................................................................................................4

 2.4  Project Specific Criteria.......................................................................................................................................4

 2.5  Modifying Factors................................................................................................................................................5

 3  METHODOLOGY.......................................................................................................................................................6

 3.1  Overview...............................................................................................................................................................6

 3.2  Attended Noise Monitoring................................................................................................................................6

 3.3  Attended Noise Monitoring................................................................................................................................7

 3.4  Modifying Factors................................................................................................................................................7

 3.5  Attended Real-Time Noise Monitor Comparison...........................................................................................8

 4  RESULTS.......................................................................................................................................................................9

 4.1  Total Measured Noise Levels.............................................................................................................................9

 4.2  Modifying Factors................................................................................................................................................9

 4.3  Attended Noise Monitoring..............................................................................................................................10

 4.4  Comparison of real time and attended noise results....................................................................................11

 4.5  Atmospheric Conditions...................................................................................................................................11

 5  DISCUSSION.............................................................................................................................................................12

 5.1  Noted Noise Sources.........................................................................................................................................12

 5.1.1  N6................................................................................................................................................................13

 5.1.2  N13..............................................................................................................................................................14

 5.1.3  N14..............................................................................................................................................................15

 5.1.4  N15..............................................................................................................................................................16



Wilpinjong Coal - Environmental Noise Monitoring May 2020
20079_R01 Page iii

 5.1.5  N17..............................................................................................................................................................17

 5.1.6  N19..............................................................................................................................................................18

 5.1.7  N20..............................................................................................................................................................19

 5.1.8  N21..............................................................................................................................................................20

 6  SUMMARY.................................................................................................................................................................21

Appendices
A      REGULATOR DOCUMENTS.............................................................................................................................22

B      CALIBRATION CERTIFICATES........................................................................................................................33



Wilpinjong Coal - Environmental Noise Monitoring May 2020
20079_R01 Page 1

 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations

at Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of

Mudgee.  The purpose of the attended noise monitoring survey is to quantify and describe the acoustic

environment around the site and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period

of 11/12 May 2019 at eight locations.  

 1.2 Monitoring Locations

Monitoring locations are detailed in Table 1 and shown on Figure 1.  It should be noted that Figure 1 shows

the actual monitoring position, not the location of residences.

Table 1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location

N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south

N13 'Coonaroo' off Moolarben Road, Moolarben

N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular

N15 Track off Barigan Street near Wollar Public School, Wollar Village 

N17 Mogo Road, off Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, off Wollar Road, Wollar

N21 'Wandoona', Barigan Road, Wollar
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Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2017)
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 1.3 Terminology & Abbreviations

Some definitions of terms and abbreviations which may be used in this report are provided in Table 2. 

Table 2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

dB(A)
Noise level measurement units are decibels (dB).  The “A” weighting scale is used to describe

human response to noise.

LAmax The maximum A-weighted noise level over a time period.

LA1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.

LA10 The noise level which is exceeded for 10 percent of the time.

LAeq The average noise A-weighted energy during a measurement period.

LA50
The noise level which is exceeded for 50 per cent of the time and the median noise level during a

measurement period.

LA90

The level exceeded for 90 percent of the time.  The LA90 level is often referred to as the

“background” noise level and is commonly used to determine noise criteria for assessment

purposes.

LAmin The minimum A-weighted noise level over a time period.

LCeq

The average C-weighted noise energy during a measurement period.  The “C” weighting scale is

used to take into account low-frequency components of noise within the audibility range of

humans.

SPL
Sound pressure level.  Fluctuations in pressure measured as 10 times a logarithmic scale, with the

reference pressure being 20 micropascals.

Hertz (Hz)
The frequency of fluctuations in pressure, measured in cycles per second.  Most sounds are a

combination of many frequencies together.

AWS Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  

Sigma-theta The standard deviation of the horizontal wind direction over a period of time.

SC
Stability class (or category) is determined from measured wind speed and either sigma-theta or

VTG.

IA Inaudible.  When site noise is noted as IA then there was no site noise at the monitoring location.

NM
Not Measurable.  If site noise is noted as NM, this means some noise was audible but could not be

quantified.

Day This is the period 7:00am to 6:00pm.

Evening This is the period 6:00pm to 10:00pm.

Night This is the period 10:00pm to 7:00am.
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 2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

 2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764,

April 2017), which covers all current operations and has now replaced the previous consent (05-0021).  The

relevant noise conditions from the current project approval are reproduced in Appendix A.

 2.2 Environment Protection Licence

WCP currently holds Environment Protection Licence (EPL) No. 12425 issued by the Environment Protection

Authority (EPA), most recently issued in April 2019.  Relevant noise sections of the EPL are reproduced in

Appendix A. 

 2.3 Noise Monitoring Program

Noise monitoring requirements are detailed in the WCP Noise Management Plan (NMP).  The most recent

version of the NMP was approved in June 2017.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specific Criteria

Noise criteria and meteorological conditions required for noise criteria to apply are consistent in the project

approval and EPL.  The applicable noise criteria for each monitoring location are shown in Table 3.

Table 3: WCP PROJECT SPECIFIC CRITERIA, dB

NMP

Descriptor /

Resident

Number

Monitoring Location Day

LAeq,15minute

Evening

LAeq,15minute

Night

LAeq,15minute /

LA1,1minute

N61 St Laurence O’Toole Catholic Church 36 37 37/45

N13 'Coonaroo' 35 35 35/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 37 37/45

N172 Mogo Road, off Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, off Wollar Road 35 35 35/45

N21 'Wandoona', Barigan Road 35 35 35/45

Notes: 

1. N6 noise limits have been assumed to be as detailed for 'Wollar Village – Residential' in the PA, as the church is no longer a place of

worship; and

2. N17 noise limits have been determined based on the assumption that N17 is property 102 in accordance with Appendix 5 Figure 1 of

Development Consent SSD-6764.
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 2.5 Modifying Factors

The EPA ‘Noise  Policy  for  Industry’ (NPfI,  2017)  was approved for  use  in  NSW in October  2017.   For

assessment of modifying factors, the NPfI immediately superseded the ‘Industrial Noise Policy’ (INP, 2000),

as outlined in the EPA document ‘Implementation and transitional arrangements for the Noise Policy for

Industry’ (2017).  Assessment and reporting of modifying factors  has been undertaken in accordance with

Fact Sheet C of the NPfI.
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 3 METHODOLOGY

 3.1 Overview

Attended environmental noise monitoring was conducted in general accordance with Australian Standard

AS1055  'Acoustics,  Description  and  Measurement  of  Environmental  Noise',  relevant  NSW  EPA

requirements,  and the WCP NMP.  Meteorological  data was obtained from the WCP automatic weather

station (AWS) which allowed correlation of atmospheric parameters with measured noise levels.  

 3.2 Attended Noise Monitoring 

During this survey, monthly attended monitoring was undertaken during the night period at each location.

The  duration  of  each  measurement  was  15  minutes.   Atmospheric  condition  measurement  was  also

undertaken at each monitoring location.  Attended monitoring during this reporting period was undertaken

by Ryan Bruniges.

This survey presents noise levels gathered during attended monitoring that are the result of many sounds

reaching the sound level meter microphone during monitoring.  Received levels from various noise sources

were  noted  during  attended  monitoring  and  particular  attention  was  paid  to  the  extent  of  WCP’s

contribution, if any, to measured levels.  At each receptor location, WCP’s LAeq,15minute and LA1,1minute

(in the absence of any other noise) was measured directly, where possible,  or,  determined by frequency

analysis.  

If the exact contribution of the source of interest (in this case WCP) cannot be established, due to masking by

other noise sources in a similar frequency range, but site noise levels are observed to be well below (more

than 5 dB lower than) any relevant criterion, a maximum estimate of the potential contribution of the site

might be made based on other measured site-only noise descriptors in accordance with Section 7.1 of the

NPfI.  This is generally expressed as a 'less than' quantity, such as <20 dB or <30 dB.

The terms 'Inaudible' (IA) or 'Not Measurable' (NM) may also be used in this report.  When site noise is

noted as IA, no site noise was audible at the monitoring location.  When  site noise is noted as NM, this

means some noise was audible but could not  be quantified.   If  site  noise was NM due to masking but

estimated to be significant in relation to a relevant criterion, we would employ methods (e.g. measure closer

and back calculate) to determine a value for reporting.

All sites noted as NM in this report are due to one or more of the following reasons:

• Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

• Site noise levels were masked by another relatively loud noise source that is characteristic of the

environment (e.g. breeze in foliage or continuous road traffic noise) that cannot be eliminated by

moving closer; and/or



Wilpinjong Coal - Environmental Noise Monitoring May 2020
20079_R01 Page 7

• It was not feasible, nor reasonable to employ methods such as move closer and back calculate.  Cases

may include, but are not limited to, rough terrain preventing closer measurement, addition/removal

of significant source to receiver shielding caused by moving closer, and meteorological conditions

where back calculation may not be accurate.

A measurement of LA1,1minute corresponds to the highest noise level generated for 0.6 second during one

minute.  In practical terms this is the highest noise level, or LAmax, received from the site during the entire

measurement period (i.e. the highest level of the worst minute during the 15 minute measurement).

Often extraneous noise events (for example, road traffic pass-bys and dogs) interfere with the measurement

of site noise levels in the frequency range of interest.   Where required, the  sound level meter is paused

during these occurrences to aid in quantification of the site only LAeq,15minute level.

 3.3 Attended Noise Monitoring

The equipment used to measure environmental noise levels are listed in Table 4.  Calibration certificates are

included as Appendix B.

Table 4: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level meter 1070590 25/06/2020

Rion NA-28 sound level meter 701424 14/06/2021

Rion NC-73 acoustic calibrator 11248306 17/06/2021

Pulsar 106 acoustic calibrator 74813 21/02/2021

 3.4 Modifying Factors

All measurements were evaluated for  potential modifying factors in accordance with the NPfI.   Specific

methodology for assessment of each modifying factor is outlined in Fact Sheet C of the NPfI.  

Assessment of modifying factors  is  undertaken at  the time of measurement if  the site was audible and

directly quantifiable, such that the site-only LAeq was not “NM” or less than a maximum cut off value (e.g.

“<20 dB” or “<30dB”).  

If applicable, modifying factors have been reported and added to measured site-only LAeq noise levels when

meteorological  conditions  satisfied requirements  for  site  noise  criteria  to  be  applicable.   Low-frequency

modifying factors have only been applied to site-only  LAeq levels  if WCP was the only  contributing low-

frequency noise source.  
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 3.5 Attended Real-Time Noise Monitor Comparison

WCP only  noise  levels  from  four  attended  monitoring  locations  are  compared  to  results  from  nearby

Sentinex units.   Start  times of attended and real-time measurements do not  directly overlap.   Real-time

measurement with the most overlap with attended monitoring times are selected for comparison.

Attended monitoring locations and the real-time monitoring locations they represent are listed in Table 5 and

shown in Figure 1.

Table 5: ATTENDED AND REAL-TIME MONITORING LOCATIONS FOR COMPARISON

Report Descriptor for Attended

monitoring location

Real-Time Monitor ID Monitoring Location

NA15 SX33-N1 Wollar Village

NA19 SX32-N1 North Mogo Road

NA20 SX30-N1 Ringwood Road, off Wollar Road

NA21 SX31-N1 'Wandoona', Barigan Road
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 4 RESULTS

 4.1 Total Measured Noise Levels

Overall  noise  levels  measured  at  each  location  during  attended measurement  are  provided in  Table  6.

Discussion as to the noise sources responsible for these measured levels is provided in Chapter  5 of this

report. 

Table 6: MEASURED NOISE LEVELS – MAY 20201

Location Start Date and

Time

LAmax

dB

LA1 

dB

LA10

dB

LAeq

dB 

LA50

dB

LA90

dB

LAmin

dB

N6 12/05/2020 01:16 53 47 41 37 30 23 19

N13 12/05/2020 01:24 47 44 35 32 27 24 21

N14 12/05/2020 00:20 47 30 24 22 20 19 17

N15 11/05/2020 23:05 39 27 21 20 19 18 17

N17 11/05/2020 22:32 38 24 19 18 17 15 14

N19 11/05/2020 22:05 36 26 21 19 16 15 14

N20 11/05/2020 23:39 39 33 29 25 22 19 17

N21 12/05/2020 00:54 42 36 33 28 25 22 19

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the

NPfI and methodology described in Section 3.4.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.3 Attended Noise Monitoring

Table 7 to  Table 8 detail noise levels from WCP in the absence of other noise sources.  Noise criteria are

applicable if weather conditions were within specified parameters during the measurement.  

Table 7: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – MAY 2020

Location Start Date and

Time

Wind

Speed

 m/s 1

Stability

Class 1

Criterion 

dB

Criterion

Applies? 2

WCP

LAeq,15min dB
3

Exceedance
4

N6 12/05/2020 01:16 0.0 F 37 Yes IA Nil

N13 12/05/2020 01:24 0.0 G 35 No 27 NA

N14 12/05/2020 00:20 0.8 F 35 Yes IA Nil

N15 11/05/2020 23:05 0.8 F 37 Yes IA Nil

N17 11/05/2020 22:32 0.0 G 38 No IA NA

N19 11/05/2020 22:05 0.7 G 35 No IA NA

N20 11/05/2020 23:39 0.0 G 35 No IA NA

N21 12/05/2020 00:54 0.0 F 35 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;

or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G

temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 8: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – MAY 2020

Location Start Date and

Time

Wind Speed

m/s 1

Stability

Class 1

Criterion

dB

Criterion

Applies? 2

WCP 

LA1,1min dB
3

Exceedance 4

N6 12/05/2020 01:16 0.0 F 45 Yes IA Nil

N13 12/05/2020 01:24 0.0 G 45 No 36 NA

N14 12/05/2020 00:20 0.8 F 45 Yes IA Nil

N15 11/05/2020 23:05 0.8 F 45 Yes IA Nil

N17 11/05/2020 22:32 0.0 G 45 No IA NA

N19 11/05/2020 22:05 0.7 G 45 No IA NA

N20 11/05/2020 23:39 0.0 G 45 No IA NA

N21 12/05/2020 00:54 0.0 F 45 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;
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2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;

or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G

temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

 4.4 Comparison of real time and attended noise results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-

directional) is shown in Table 9.  Low pass (<630 Hz) LAeq and LA90 are typically good indicators of mining

noise levels.

Table 9: REAL-TIME AND ATTENDED NOISE LEVELS, MAY 20201

Location/

Sentinex

Attended Start

Date and Time

Sentinex Start

Date and Time
Sentinex Data

1
Attended

measurement

Total

LAeq dB

Low pass

(<630Hz)

LAeq dB

Low pass

(<630Hz)

LA90 dB

WCP 

LAeq dB

N15/SX33 11/05/2020 23:05 11/05/2020 23:00 26 22 19 IA

N19/SX32 11/05/2020 22:05 11/05/2020 22:00 19 10 7 IA

N20/SX30 11/05/2020 23:39 11/05/2020 23:30 26 21 24 IA

N21/SX31 12/05/2020 00:54 12/05/2020 01:00 42 41 23 IA

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 

 4.5 Atmospheric Conditions

Atmospheric condition data measured by the operator during each measurement using a Kestrel hand-held

weather  meter  is  shown  in  Table  10.   The  wind  speed,  direction  and  temperature  were  measured  at

approximately 1.8 metres.  Attended noise monitoring is not undertaken during rain, hail, or wind speeds

above 5 m/s at microphone height.  

Table 10: MEASURED ATMOSPHERIC CONDITIONS – MAY 2020

Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N6 12/05/2020 01:16 4 0.0 - 0

N13 12/05/2020 01:24 6 0.8 20 0

N14 12/05/2020 00:20 7 0.0 - 0

N15 11/05/2020 23:05 5 0.0 - 0

N17 11/05/2020 22:32 8 0.0 - 0

N19 11/05/2020 22:05 13 0.0 - 0
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Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N20 11/05/2020 23:39 2 0.5 270 0

N21 12/05/2020 00:54 3 0.0 - 0

Notes:

1. “-” indicates calm conditions at monitoring location. 

Meteorological data used for compliance assessment is sourced from the WCP AWS and inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into

account in each measurement via statistical descriptors.   From these observations, summaries have been

derived for each location and provided in this chapter.  Statistical 1/3 octave-band analysis of environmental

noise was undertaken and the following figures display frequency ranges of various noise sources at each

location for LA1, LA10, LAeq, LA50 and LA90 descriptors.  These figures also provide, graphically, statistical

information for these noise levels.

An example is provided as  Figure 2 where it  can be seen that frogs and insects are generating noise at

frequencies above 1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical.  Adding

levels  at  frequencies  that  relate to  mining only allows separate statistical  results  to be calculated.   This

analysis cannot always be performed if there are significant levels of other noise at the same frequencies as

mining, such as dogs, cows, or (most commonly) road traffic.

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the

LA1 result by a small margin but is entirely accurate for LAeq.

Figure 2: Example graph (refer to Section 5.1 for explanatory note)



Wilpinjong Coal - Environmental Noise Monitoring May 2020
20079_R01 Page 14

 5.1.1 N6

WCP was inaudible.

Trains were responsible for all measured levels. 

Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village

Train continuum 

Train continuum 



Wilpinjong Coal - Environmental Noise Monitoring May 2020
20079_R01 Page 15

 5.1.2 N13

A continuum from WCP was audible throughout the measurement generating a site-only LAeq,15minute of

27 dB and a LA1,1minute of 36 dB.  

Road traffic tyre noise primarily generated the measured LA1, LA10, and LAeq.  WCP continuum generated

the LA50 and LA90. WCP continuum and surges also contributed to the measured LA1, LA10, and LAeq.

Insects were also noted.  

Figure 4: Environmental Noise Levels – N13, 'Coonaroo' off Moolarben Road

Road traffic tyre noise and 
surge in WCP continuum

WCP continuum



Wilpinjong Coal - Environmental Noise Monitoring May 2020
20079_R01 Page 16

 5.1.3 N14

WCP was inaudible.

Nearby rail works generated the measured levels.

Frogs and insects were also noted.

Figure 5: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

Rail works
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 5.1.4 N15

WCP was inaudible.

Nearby rail works generated the measured levels.

Bats and insects were also noted.

Figure 6: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village

Rail works
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 5.1.5 N17

WCP was inaudible.

Birds generated measured levels. 

Bats were also noted. 

Figure 7: Environmental Noise Levels – N17 Mogo Road, off Araluen Road
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 5.1.6 N19

WCP was inaudible.

Aircraft noise and birds generated measured levels. 

Bats and animals in foliage were also noted. 

Figure 8: Environmental Noise Levels – N19, Upper Mogo Road
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 5.1.7 N20

WCP was inaudible.

Road traffic noise generated measured levels. 

Breeze in foliage and animals in foliage were also noted. 

Figure 9: Environmental Noise Levels, N20 – Ringwood Road

Road traffic tyre  noise
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 5.1.8 N21

WCP was inaudible.

Trains generated measured levels. 

Cows were also noted. 

Figure 10: Environmental Noise Levels, N21 – 'Wandoona', Barigan Road

Trains
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 6 SUMMARY

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations

at WCP, an open cut coal mine located approximately 40 kilometres north east of Mudgee.  The purpose of

the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period

of 11/12 May 2019 at eight monitoring locations.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the May 2020

monitoring.   Criteria  may  not  always  be  applicable  due  to  meteorological  conditions  at  the  time  of

monitoring.

Global Acoustics Pty Ltd
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A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence
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A.3 Noise Management Plan
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 1 INTRODUCTION

 1.1 Background

Global  Acoustics  was  engaged  by  Wilpinjong  Coal  Pty  Ltd  to  conduct  a  monthly  noise  survey  of  operations  at

Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of Mudgee.  The

purpose of the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period of 16/17 June

2020 at eight locations.  

 1.2 Monitoring Locations

Monitoring locations are detailed in Table 1.1 and shown on Figure 1.  It should be noted that Figure 1 shows the actual

monitoring position, not the location of residences.

Table 1.1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location

N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south

N13 'Coonaroo' off Moolarben Road, Moolarben

N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular

N15 Track off Barigan Street near Wollar Public School, Wollar Village 

N17 Mogo Road, off Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, off Wollar Road, Wollar

N21 'Wandoona', Barigan Road, Wollar
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Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2017)
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 1.3 Terminology & Abbreviations

Some definitions of terms and abbreviations which may be used in this report are provided in Table 1.2. 

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

dB(A)
Noise level measurement units are decibels (dB).  The “A” weighting scale is used to describe human

response to noise.

LAmax The maximum A-weighted noise level over a time period.

LA1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.

LA10 The noise level which is exceeded for 10 percent of the time.

LAeq The average noise A-weighted energy during a measurement period.

LA50
The noise level which is exceeded for 50 per cent of the time and the median noise level during a

measurement period.

LA90
The level exceeded for 90 percent of the time.  The LA90 level is often referred to as the “background”

noise level and is commonly used to determine noise criteria for assessment purposes.

LAmin The minimum A-weighted noise level over a time period.

LCeq
The average C-weighted noise energy during a measurement period.  The “C” weighting scale is used to

take into account low-frequency components of noise within the audibility range of humans.

SPL
Sound pressure level.  Fluctuations in pressure measured as 10 times a logarithmic scale, with the reference

pressure being 20 micropascals.

Hertz (Hz)
The frequency of fluctuations in pressure, measured in cycles per second.  Most sounds are a combination

of many frequencies together.

AWS Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  

Sigma-theta The standard deviation of the horizontal wind direction over a period of time.

SC Stability class (or category) is determined from measured wind speed and either sigma-theta or VTG.

IA Inaudible.  When site noise is noted as IA then there was no site noise at the monitoring location.

NM
Not Measurable.  If site noise is noted as NM, this means some noise was audible but could not be

quantified.

Day This is the period 7:00am to 6:00pm.

Evening This is the period 6:00pm to 10:00pm.

Night This is the period 10:00pm to 7:00am.
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 2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

 2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764, April

2017), which covers all current operations and has now replaced the previous consent (05-0021).  The relevant noise

conditions from the current project approval are reproduced in Appendix A.

 2.2 Environment Protection Licence

WCP currently  holds  Environment  Protection  Licence  (EPL)  No.  12425  issued  by  the  Environment  Protection

Authority (EPA), most recently issued in April 2019.  Relevant noise sections of the EPL are reproduced in Appendix A.

 2.3 Noise Monitoring Program

Noise monitoring requirements are detailed in the WCP Noise Management Plan (NMP).  The most recent version of

the NMP was approved in June 2017.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specific Criteria

Noise criteria and meteorological conditions required for noise criteria to apply are consistent in the project approval

and EPL.  The applicable noise criteria for each monitoring location are shown in Table 2.1.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP Descriptor
/ Resident
Number

Monitoring Location Day
LAeq,15minute

Evening
LAeq,15minute

Night
LAeq,15minute /

LA1,1minute

N61 St Laurence O’Toole Catholic Church 36 37 37/45

N13 'Coonaroo' 35 35 35/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 37 37/45

N172 Mogo Road, off Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, off Wollar Road 35 35 35/45

N21 'Wandoona', Barigan Road 35 35 35/45

Notes: 

1. N6 noise limits have been assumed to be as detailed for 'Wollar Village – Residential' in the PA, as the church is no longer a place of
worship; and

2. N17 noise limits have been determined based on the assumption that N17 is property 102 in accordance with Appendix 5 Figure 1 of
Development Consent SSD-6764.
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 2.5 Modifying Factors

The EPA ‘Noise Policy for Industry’ (NPfI, 2017) was approved for use in NSW in October 2017.  For assessment of

modifying factors, the NPfI immediately superseded the ‘Industrial Noise Policy’ (INP, 2000), as outlined in the EPA

document ‘Implementation and transitional arrangements for the Noise Policy for Industry’ (2017).  Assessment and

reporting of modifying factors has been undertaken in accordance with Fact Sheet C of the NPfI.
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 3 METHODOLOGY

 3.1 Overview

Attended  environmental  noise monitoring  was  conducted  in  general  accordance  with  Australian  Standard  AS1055

'Acoustics, Description and Measurement of Environmental Noise', relevant NSW EPA requirements,  and the WCP

NMP.  Meteorological data was obtained from the WCP automatic weather station (AWS) which allowed correlation of

atmospheric parameters with measured noise levels.  

 3.2 Attended Noise Monitoring 

During this survey, monthly attended monitoring was undertaken during the night period at each location.  The duration

of each measurement was 15 minutes.  Atmospheric condition measurement was also undertaken at each monitoring

location.  Attended monitoring during this reporting period was undertaken by Ryan Bruniges.

This survey presents noise levels gathered during attended monitoring that are the result of many sounds reaching the

sound level  meter  microphone during monitoring.  Received levels  from various noise sources  were noted during

attended monitoring and particular attention was paid to the extent of WCP’s contribution, if any, to measured levels.
At each receptor location, WCP’s LAeq,15minute and LA1,1minute (in the absence of any other noise) was measured

directly, where possible, or, determined by frequency analysis.  

If the exact contribution of the source of interest (in this case WCP) cannot be established, due to masking by other

noise sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB lower

than) any relevant criterion, a maximum estimate of the potential contribution of the site might be made based on other

measured site-only noise descriptors in accordance with Section 7.1 of the NPfI.  This is generally expressed as a 'less

than' quantity, such as <20 dB or <30 dB.

The terms 'Inaudible' (IA) or 'Not Measurable' (NM) may also be used in this report.  When site noise is noted as IA, no

site noise was audible at the monitoring location.  When site noise is noted as NM, this means some noise was audible

but could not be quantified.  If site noise was NM due to masking but estimated to be significant in relation to a relevant

criterion, we would employ methods (e.g. measure closer and back calculate) to determine a value for reporting.

All sites noted as NM in this report are due to one or more of the following reasons:

• Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

• Site noise levels were masked by another relatively loud noise source that is characteristic of the environment

(e.g. breeze in foliage or continuous road traffic noise) that cannot be eliminated by moving closer; and/or

• It was not feasible, nor reasonable to employ methods such as move closer and back calculate.  Cases may

include, but are not limited to, rough terrain preventing closer measurement, addition/removal of significant
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source to receiver shielding caused by moving closer, and meteorological conditions where back calculation

may not be accurate.

A measurement of LA1,1minute corresponds to the highest noise level generated for 0.6 second during one minute.  In

practical terms this is the highest noise level, or LAmax, received from the site during the entire measurement period

(i.e. the highest level of the worst minute during the 15 minute measurement).

Often extraneous noise events (for example, road traffic pass-bys and dogs) interfere with the measurement of site noise

levels in the frequency range of interest.  Where required, the sound level meter is paused during these occurrences to
aid in quantification of the site only LAeq,15minute level.

 3.3 Noise Monitoring Equipment

The equipment used to measure environmental noise levels are listed in Table 3.1.  Calibration certificates are included

as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level meter 00701424 14/06/2021

Rion NA-28 sound level meter 00370304 29/11/2020

Pulsar 105 acoustic calibrator 79631 13/05/2022

Pulsar 106 acoustic calibrator 81334 12/02/2022

 3.4 Modifying Factors

All measurements were evaluated for potential modifying factors in accordance with the NPfI.  Specific methodology

for assessment of each modifying factor is outlined in Fact Sheet C of the NPfI.  

Assessment  of  modifying  factors  is  undertaken  at  the  time  of  measurement  if  the  site was audible  and  directly
quantifiable, such that the site-only  LAeq was not “NM” or less than a maximum cut off value (e.g. “<20 dB” or

“<30dB”).  

If  applicable,  modifying  factors  have  been  reported  and  added  to  measured  site-only  LAeq noise  levels  when

meteorological  conditions satisfied requirements for site noise criteria to be applicable.   Low-frequency modifying
factors have only been applied to site-only LAeq levels if WCP was the only contributing low-frequency noise source.  
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 3.5 Attended Real-Time Noise Monitor Comparison

WCP only noise levels from four attended monitoring locations are compared to results from nearby Sentinex units.

Start times of attended and real-time measurements do not directly overlap.  Real-time measurement with the most

overlap with attended monitoring times are selected for comparison.

Attended monitoring locations and the real-time monitoring locations they represent are listed in Table 3.2 and shown in

Figure 1.

Table 3.2: ATTENDED AND REAL-TIME MONITORING LOCATIONS FOR COMPARISON

Report Descriptor for Attended
monitoring location

Real-Time Monitor ID Monitoring Location

NA15 SX33-N1 Wollar Village

NA19 SX32-N1 North Mogo Road

NA20 SX30-N1 Ringwood Road, off Wollar Road

NA21 SX31-N1 'Wandoona', Barigan Road
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 4 RESULTS

 4.1 Total Measured Noise Levels

Overall noise levels measured at each location during attended measurement are provided in Table 4.1.  Discussion as to

the noise sources responsible for these measured levels is provided in Chapter 5 of this report. 

Table 4.1: MEASURED NOISE LEVELS – JUNE 20201

Location Start Date and
Time

LAmax
dB

LA1 
dB

LA10
dB

LAeq
dB 

LA50
dB

LA90
dB

LAmin
dB

N6 16/06/2020 23:57 44 36 31 29 27 26 24

N13 17/06/2020 00:33 44 34 27 24 20 18 16

N14 16/06/2020 23:42 40 28 23 22 21 20 18

N15 16/06/2020 23:33 50 34 31 28 27 25 22

N17 16/06/2020 22:25 40 34 32 29 27 23 20

N19 16/06/2020 22:00 36 24 20 18 18 17 16

N20 16/06/2020 23:05 36 28 25 23 23 21 20

N21 17/06/2020 00:07 55 51 48 42 33 30 28

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.4.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  



Wilpinjong Coal - Environmental Noise Monitoring June 2020
20094_R01 Page 10

 4.3 Attended Noise Monitoring

Table 4.2 to Table 4.3 detail noise levels from WCP in the absence of other noise sources.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – JUNE 2020

Location Start Date and
Time

Wind Speed
 m/s 1

Stability
Class 1

Criterion 
dB

Criterion
Applies? 2

WCP LAeq,15min
dB 3

Exceedance
4

N6 16/06/2020 23:57 0.6 F 37 Yes 25 Nil

N13 17/06/2020 00:33 0.0 F 35 Yes IA Nil

N14 16/06/2020 23:42 0.9 F 35 Yes IA Nil

N15 16/06/2020 23:33 0.7 F 37 Yes 26 Nil

N17 16/06/2020 22:25 0.6 F 38 Yes 23 Nil

N19 16/06/2020 22:00 0.0 F 35 Yes <20 Nil

N20 16/06/2020 23:05 0.0 F 35 Yes IA Nil

N21 17/06/2020 00:07 1.1 F 35 Yes <25 Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – JUNE 2020

Location Start Date and
Time

Wind Speed 
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 16/06/2020 23:57 0.6 F 45 Yes 32 Nil

N13 17/06/2020 00:33 0.0 F 45 Yes IA Nil

N14 16/06/2020 23:42 0.9 F 45 Yes IA Nil

N15 16/06/2020 23:33 0.7 F 45 Yes 35 Nil

N17 16/06/2020 22:25 0.6 F 45 Yes 26 Nil

N19 16/06/2020 22:00 0.0 F 45 Yes <20 Nil

N20 16/06/2020 23:05 0.0 F 45 Yes IA Nil

N21 17/06/2020 00:07 1.1 F 45 Yes 30 Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.4 Comparison of Real-Time and Attended Noise Results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-directional) is
shown in Table 4.4.  Low pass (<630 Hz) LAeq and LA90 are typically good indicators of mining noise levels.

Table 4.4: REAL-TIME AND ATTENDED NOISE LEVELS, JUNE 20201

Location/
Sentinex

Attended Start
Date and Time

Sentinex Start
Date and Time

Sentinex Data
1

Attended
measurement

Total

LAeq dB

Low pass
(<630Hz)
LAeq dB

Low pass
(<630Hz)
LA90 dB

WCP 

LAeq dB

N15/SX33 16/06/2020 23:33 16/06/2020 23:30 32 30 26 35

N19/SX32 16/06/2020 22:00 16/06/2020 22:00 21 19 16 <20

N20/SX30 16/06/2020 23:05 16/06/2020 23:00 27 19 18 IA

N21/SX31 17/06/2020 00:07 17/06/2020 00:00 43 40 25 <25

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 

 4.5 Atmospheric Conditions

Atmospheric condition data measured by the operator during each measurement using a Kestrel hand-held weather

meter is shown in Table 4.5.  The wind speed, direction and temperature were measured at approximately 1.8 metres.

Attended noise monitoring is not undertaken during rain, hail, or wind speeds above 5 m/s at microphone height.  

Table 4.5: MEASURED ATMOSPHERIC CONDITIONS – JUNE 2020

Location Start Date And Time Temperature 
o C

Wind Speed 
m/s

Wind Direction
o MN

Cloud Cover 
eighths

N6 16/06/2020 23:57 2 - - 0

N13 17/06/2020 00:33 6 - - 0

N14 16/06/2020 23:42 3 0.9 100 0

N15 16/06/2020 23:33 3 - - 0

N17 16/06/2020 22:25 8 - - 0

N19 16/06/2020 22:00 10 - - 0

N20 16/06/2020 23:05 6 0.8 250 0

N21 17/06/2020 00:07 5 - - 0

Notes:

1. “-” indicates calm conditions at monitoring location. 

Meteorological data used for compliance assessment is sourced from the WCP AWS and inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into account in

each measurement via statistical descriptors.  From these observations, summaries have been derived for each location

and provided in this chapter.   Statistical  1/3 octave-band analysis of  environmental  noise was undertaken and the
following figures display frequency ranges of various noise sources at each location for LA1, LA10, LAeq, LA50 and

LA90 descriptors.  These figures also provide, graphically, statistical information for these noise levels.

An example is provided as Figure 2 where it can be seen that frogs and insects are generating noise at frequencies above

1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical.  Adding levels at frequencies that

relate to mining only allows separate statistical results to be calculated.  This analysis cannot always be performed if

there are significant levels of other noise at the same frequencies as mining, such as dogs, cows, or (most commonly)

road traffic.

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the LA1 result

by a small margin but is entirely accurate for LAeq.

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6

Mining continuum from WCP was audible throughout the measurement and generated the measured site-only LAeq of

25 dB.  An engine and exhaust surge generated the measured LA1,1minute of 32 dB.  

 Dogs were responsible for the measured and contributed to the measured LA10 and LAeq.  WCP continuum, frogs, and

insects primarily generated the measured LA10, LAeq, LA50, LA90.   

Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village
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 5.1.2 N13

WCP was inaudible during the measurement.

Road tyre traffic noise was responsible for the measured LA1 and contributed to the measured LA10 and LAeq noise

levels.  Frogs and insects also contributed to the measured  LA10 and  LAeq, and generated the measured  LA50 and

LA90.

Figure 4: Environmental Noise Levels – N13, 'Coonaroo' off Moolarben Road
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 5.1.3 N14

WCP was inaudible during the measurement.

Substation continuum and frogs were primarily responsible for the measured noise levels.  Birds contributed to the
measured LA1.  

Figure 5: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads
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 5.1.4 N15

A drill  and  mining  continuum  from  WCP was  audible  throughout  the  measurement  and  generated the  site-only
LAeq,15minute of 26 dB.  Movement alarms generated the measured site-only LA1,1minute of 35 dB.  Engine surges

were also noted.

WCP continuum, frogs, and insects were responsible for the measured noise levels.  

Cows were also noted.

Figure 6: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village
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 5.1.5 N17

A mining continuum from WCP was audible throughout the measurement and generated the site-only LAeq,15minute
of 23 dB.  A surge in the continuum generated the measured site-only LA1,1minute of 26 dB.  

Train engine noise and train horn noise were primarilyresponsible for the measured noise levels.  WCP continuum
contributed to the measured LA90.  

Insects were also noted.

Figure 7: Environmental Noise Levels – N17 Mogo Road, off Araluen Road
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 5.1.6 N19

A mining  continuum from WCP was  audible  at  low  levels  during the  measurement  and  generated  the site-only
LAeq,15minute and LA1,1minute of less than 20 dB.  

Continuum and mining noise sources from WCP were responsible for the measured  LA10,  LA50,  LAeq,  LA50, and

LA90 noise levels. Train horn and train engine noise were responsible for the measured LA1  noise level.  

Figure 8: Environmental Noise Levels – N19, Upper Mogo Road
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 5.1.7 N20

WCP was inaudible during the measurement.

Breeze in the foliage and livestock were responsible for the measured noise levels.  

Figure 9: Environmental Noise Levels, N20 – Ringwood Road
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 5.1.8 N21

A mining continuum from WCP was audible at low levels throughout the measurement and generated the site-only
LAeq,15minute of  less  than 25 dB.  Engine surges and impact  noise  were responsible for  the measured site-only

LA1,1minute of 30 dB.   

Train noise generated the measured LA1, LA10, and LAeq, and contributed to the measured LA50.  WCP continuum,

frogs, and insects were primarily responsible for the measured LA50 and LA90.  

Livestock and road traffic noise were also noted.  

Figure 10: Environmental Noise Levels, N21 – 'Wandoona', Barigan Road
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 6 SUMMARY

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations at WCP, an

open cut coal mine located approximately 40 kilometres north east of Mudgee.  The purpose of the attended noise

monitoring survey  is  to  quantify and  describe  the acoustic  environment  around the site  and  compare results  with

specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period of 16/17 June

2020 at eight monitoring locations.

Noise  levels  from  WCP complied  with  relevant  noise  limits  at  all  monitoring  locations  during  the  June  2020

monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of monitoring.

Global Acoustics Pty Ltd
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A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence
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A.3 Noise Management Plan
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APPENDIX
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 1 INTRODUCTION

 1.1 Background

Global  Acoustics  was  engaged  by  Wilpinjong  Coal  Pty  Ltd  to  conduct  a  monthly  noise  survey  of  operations  at

Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of Mudgee.  The

purpose of the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period of 15/16 July

2020 at six locations.  

 1.2 Monitoring Locations

Monitoring locations are detailed in Table 1.1 and shown on Figure 1.  It should be noted that Figure 1 shows the actual

monitoring position, not the location of residences.

Table 1.1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location

N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south

N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular

N15 Track off Barigan Street near Wollar Public School, Wollar Village 

N17 Mogo Road, off Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, off Wollar Road, Wollar
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Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2019)
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 1.3 Terminology & Abbreviations

Some definitions of terms and abbreviations which may be used in this report are provided in Table 1.2. 

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

dB(A)
Noise level measurement units are decibels (dB).  The “A” weighting scale is used to describe human

response to noise.

LAmax The maximum A-weighted noise level over a time period.

LA1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.

LA10 The noise level which is exceeded for 10 percent of the time.

LAeq The average noise A-weighted energy during a measurement period.

LA50
The noise level which is exceeded for 50 per cent of the time and the median noise level during a

measurement period.

LA90
The level exceeded for 90 percent of the time.  The LA90 level is often referred to as the “background”

noise level and is commonly used to determine noise criteria for assessment purposes.

LAmin The minimum A-weighted noise level over a time period.

LCeq
The average C-weighted noise energy during a measurement period.  The “C” weighting scale is used to

take into account low-frequency components of noise within the audibility range of humans.

SPL
Sound pressure level.  Fluctuations in pressure measured as 10 times a logarithmic scale, with the reference

pressure being 20 micropascals.

Hertz (Hz)
The frequency of fluctuations in pressure, measured in cycles per second.  Most sounds are a combination

of many frequencies together.

AWS Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  

Sigma-theta The standard deviation of the horizontal wind direction over a period of time.

SC Stability class (or category) is determined from measured wind speed and either sigma-theta or VTG.

IA Inaudible.  When site noise is noted as IA then there was no site noise at the monitoring location.

NM
Not Measurable.  If site noise is noted as NM, this means some noise was audible but could not be

quantified.

Day This is the period 7:00am to 6:00pm.

Evening This is the period 6:00pm to 10:00pm.

Night This is the period 10:00pm to 7:00am.
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 2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

 2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764, April

2017), which covers all current operations and has now replaced the previous consent (05-0021).  The relevant noise

conditions from the current project approval are reproduced in Appendix A.

 2.2 Environment Protection Licence

WCP currently  holds  Environment  Protection  Licence  (EPL)  No.  12425  issued  by  the  Environment  Protection

Authority (EPA), most recently issued in June 2020.  Relevant noise sections of the EPL are reproduced in Appendix A. 

 2.3 Noise Monitoring Program

Noise monitoring requirements are detailed in the WCP Noise Management Plan (NMP).  The most recent version of

the NMP was approved in September 2019.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specific Criteria

Noise criteria and meteorological conditions required for noise criteria to apply are consistent in the project approval

and EPL.  The applicable noise criteria for each monitoring location are shown in Table 2.1.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP Descriptor
/ Resident
Number

Monitoring Location Day
LAeq,15minute

Evening
LAeq,15minute

Night
LAeq,15minute /

LA1,1minute

N61 St Laurence O’Toole Catholic Church 36 37 37/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 37 37/45

N172 Mogo Road, off Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, off Wollar Road 35 35 35/45

Notes: 

1. N6 noise limits have been assumed to be as detailed for 'Wollar Village – Residential' in the PA, as the church is no longer a place of
worship; and

2. N17 noise limits have been determined based on the assumption that N17 is property 102 in accordance with Appendix 5 Figure 1 of
Development Consent SSD-6764.
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 2.5 Modifying Factors

The EPA ‘Noise Policy for Industry’ (NPfI, 2017) was approved for use in NSW in October 2017.  For assessment of

modifying factors, the NPfI immediately superseded the ‘Industrial Noise Policy’ (INP, 2000), as outlined in the EPA

document ‘Implementation and transitional arrangements for the Noise Policy for Industry’ (2017).  Assessment and

reporting of modifying factors has been undertaken in accordance with Fact Sheet C of the NPfI.
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 3 METHODOLOGY

 3.1 Overview

Attended  environmental  noise monitoring  was  conducted  in  general  accordance  with  Australian  Standard  AS1055

'Acoustics, Description and Measurement of Environmental Noise', relevant NSW EPA requirements,  and the WCP

NMP.  Meteorological data was obtained from the WCP automatic weather station (AWS) which allowed correlation of

atmospheric parameters with measured noise levels.  

 3.2 Attended Noise Monitoring 

During this survey, monthly attended monitoring was undertaken during the night period at each location.  The duration

of each measurement was 15 minutes.  Atmospheric condition measurement was also undertaken at each monitoring

location.  Attended monitoring during this reporting period was undertaken by Jason Cameron.

This survey presents noise levels gathered during attended monitoring that are the result of many sounds reaching the

sound level  meter  microphone during monitoring.  Received levels  from various noise sources  were noted during

attended monitoring and particular attention was paid to the extent of WCP’s contribution, if any, to measured levels.
At each receptor location, WCP’s LAeq,15minute and LA1,1minute (in the absence of any other noise) was measured

directly, where possible, or, determined by frequency analysis.  

If the exact contribution of the source of interest (in this case WCP) cannot be established, due to masking by other

noise sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB lower

than) any relevant criterion, a maximum estimate of the potential contribution of the site might be made based on other

measured site-only noise descriptors in accordance with Section 7.1 of the NPfI.  This is generally expressed as a 'less

than' quantity, such as <20 dB or <30 dB.

The terms 'Inaudible' (IA) or 'Not Measurable' (NM) may also be used in this report.  When site noise is noted as IA, no

site noise was audible at the monitoring location.  When site noise is noted as NM, this means some noise was audible

but could not be quantified.  If site noise was NM due to masking but estimated to be significant in relation to a relevant

criterion, we would employ methods (e.g. measure closer and back calculate) to determine a value for reporting.

All sites noted as NM in this report are due to one or more of the following reasons:

• Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

• Site noise levels were masked by another relatively loud noise source that is characteristic of the environment

(e.g. breeze in foliage or continuous road traffic noise) that cannot be eliminated by moving closer; and/or

• It was not feasible, nor reasonable to employ methods such as move closer and back calculate.  Cases may

include, but are not limited to, rough terrain preventing closer measurement, addition/removal of significant

source to receiver shielding caused by moving closer, and meteorological conditions where back calculation

may not be accurate.
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A measurement of LA1,1minute corresponds to the highest noise level generated for 0.6 second during one minute.  In

practical terms this is the highest noise level, or LAmax, received from the site during the entire measurement period

(i.e. the highest level of the worst minute during the 15 minute measurement).

Often extraneous noise events (for example, road traffic pass-bys and dogs) interfere with the measurement of site noise

levels in the frequency range of interest.  Where required, the sound level meter is paused during these occurrences to
aid in quantification of the site only LAeq,15minute level.

 3.3 Noise Monitoring Equipment

The equipment used to measure environmental noise levels are listed in Table 3.1.  Calibration certificates are included

as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level meter 00370304 29/11/2020

Pulsar 106 acoustic calibrator 81334 12/02/2022

 3.4 Modifying Factors

All measurements were evaluated for potential modifying factors in accordance with the NPfI.  Specific methodology

for assessment of each modifying factor is outlined in Fact Sheet C of the NPfI.  

Assessment  of  modifying  factors  is  undertaken  at  the  time  of  measurement  if  the  site was audible  and  directly
quantifiable, such that the site-only  LAeq was not “NM” or less than a maximum cut off value (e.g. “<20 dB” or

“<30dB”).  

If  applicable,  modifying  factors  have  been  reported  and  added  to  measured  site-only  LAeq noise  levels  when

meteorological  conditions satisfied requirements for site noise criteria to be applicable.   Low-frequency modifying
factors have only been applied to site-only LAeq levels if WCP was the only contributing low-frequency noise source.  
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 4 RESULTS

 4.1 Total Measured Noise Levels

Overall noise levels measured at each location during attended measurement are provided in Table 4.1.  Discussion as to

the noise sources responsible for these measured levels is provided in Chapter 5 of this report. 

Table 4.1: MEASURED NOISE LEVELS – JULY 20201

Location Start Date and
Time

LAmax
dB

LA1 
dB

LA10
dB

LAeq
dB 

LA50
dB

LA90
dB

LAmin
dB

N6 16/07/2020 01:03 45 30 26 24 24 22 20

N14 16/07/2020 00:28 39 27 22 20 19 17 15

N15 15/07/2020 23:06 43 36 30 28 26 24 22

N17 15/07/2020 22:29 32 27 25 23 23 21 20

N19 15/07/2020 22:00 37 30 28 26 26 25 23

N20 15/07/2020 23:45 42 34 32 30 29 26 24

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.4.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.3 Attended Noise Monitoring

Table 4.2 to Table 4.3 detail noise levels from WCP in the absence of other noise sources.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – JULY 2020

Location Start Date and
Time

Wind
Speed
 m/s 1

Stability
Class 1

Criterion 
dB

Criterion
Applies? 2

WCP
LAeq,15min dB 3

Exceedance 4

N6 16/07/2020 01:03 2.3 E 37 Yes <25 Nil

N14 16/07/2020 00:28 1.7 F 35 Yes IA Nil

N15 15/07/2020 23:06 1.5 F 37 Yes <25 Nil

N17 15/07/2020 22:29 0.3 E 38 Yes <25 Nil

N19 15/07/2020 22:00 1.6 E 35 Yes IA Nil

N20 15/07/2020 23:45 1.8 E 35 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – JULY 2020

Location Start Date and
Time

Wind Speed 
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 16/07/2020 01:03 2.3 E 45 Yes 30 Nil

N14 16/07/2020 00:28 1.7 F 45 Yes IA Nil

N15 15/07/2020 23:06 1.5 F 45 Yes 28 Nil

N17 15/07/2020 22:29 0.3 E 45 Yes 27 Nil

N19 15/07/2020 22:00 1.6 E 45 Yes IA Nil

N20 15/07/2020 23:45 1.8 E 45 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.4 Atmospheric Conditions

Atmospheric condition data measured by the operator during each measurement using a Kestrel hand-held weather

meter is shown in Table 4.4.  The wind speed, direction and temperature were measured at approximately 1.8 metres.

Attended noise monitoring is not undertaken during rain, hail, or wind speeds above 5 m/s at microphone height.  

Table 4.4: MEASURED ATMOSPHERIC CONDITIONS – JULY 2020

Location Start Date And Time Temperature 
o C

Wind Speed 
m/s

Wind Direction
o MN

Cloud Cover 
eighths

N6 16/07/2020 01:03 0 0.0 - 0

N14 16/07/2020 00:28 2 0.0 - 0

N15 15/07/2020 23:06 2 0.0 - 0

N17 15/07/2020 22:29 5 0.7 240 0

N19 15/07/2020 22:00 8 0.7 220 0

N20 15/07/2020 23:45 2 0.6 240 0

Notes:

1. “-” indicates calm conditions at monitoring location. 

Meteorological data used for compliance assessment is sourced from the WCP AWS and inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into account in

each measurement via statistical descriptors.  From these observations, summaries have been derived for each location

and provided in this chapter.   Statistical  1/3 octave-band analysis of  environmental  noise was undertaken and the
following figures display frequency ranges of various noise sources at each location for LA1, LA10, LAeq, LA50 and

LA90 descriptors.  These figures also provide, graphically, statistical information for these noise levels.

An example is provided as Figure 2 where it can be seen that frogs and insects are generating noise at frequencies above

1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical.  Adding levels at frequencies that

relate to mining only allows separate statistical results to be calculated.  This analysis cannot always be performed if

there are significant levels of other noise at the same frequencies as mining, such as dogs, cows, or (most commonly)

road traffic.

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the LA1 result

by a small margin but is entirely accurate for LAeq.

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6

A mining continuum from WCP was audible at low levels throughout the measurement and generated the measured site-
only LAeq,15minute of less than 25 dB.  An engine surge generated the measured LA1,1minute of 30 dB.  Horns from

WCP were also noted. 

Continuum and mining noise  sources  from WCP were  responsible  for  the measured  LA1,  and  contributed  to  the

measured LA10 and LAeq.  Frogs and insects contributed to the measured LA10 and LAeq, and were responsible for

the measured LA50 and LA90.  

Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village

RDT engine surges 
from WCP

Frogs and 
insects
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 5.1.2 N14

WCP was inaudible during the measurement.  

Frogs and insects were primarily  responsible for  the measured noise levels.   The noise floor of  the measurement
instrument also contributed to the measured LA50 and LA90.

Dogs were also noted.

Figure 4: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

Frogs and  
insects
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 5.1.3 N15

A mining continuum from WCP was audible throughout the measurement and generated the site-only LAeq,15minute
of less than 25 dB.  An engine surge generated the measured site-only LA1,1minute of 28 dB.  

Cows were responsible for the measured  LA1, and contributed to the measured  LA10 and  LAeq.  Frogs and insects

contributed to the measured LA10 and LAeq, and were responsible for the measured LA50, and LA90.  

Birds were also noted.   

Figure 5: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village

Cows

Frogs and 
insects
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 5.1.4 N17

An engine and mining  continuum from WCP was audible  throughout  the measurement and generated the site-only
LAeq,15minute of less than 25 dB.  A surge in engine noise generated the measured site-only LA1,1minute of 27 dB.  

Continuum and mining noise sources from WCP were primarily responsible for the measured LA1, and contributed to

the measured LA10, LAeq, LA50 and LA90.  Frogs and insects contributed to all measured noise levels.  

Figure 6: Environmental Noise Levels – N17 Mogo Road, off Araluen Road

Engine surges 
from WCP
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 5.1.5 N19

WCP was inaudible during the measurement.

Breeze in foliage and a pump were responsible for all measured noise levels.  

An aircraft was also noted.  

Figure 7: Environmental Noise Levels – N19, Upper Mogo Road

Breeze in 
foliage
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 5.1.6 N20

WCP was inaudible during the measurement .  

Water flowing down the Goulburn river was responsible for all measured noise levels.  

Dogs were also noted. 

Figure 8: Environmental Noise Levels, N20 – Ringwood Road

Goulburn river flow
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 6 SUMMARY

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations at WCP, an

open cut coal mine located approximately 40 kilometres north east of Mudgee.  The purpose of the attended noise

monitoring survey  is  to  quantify and  describe  the acoustic  environment  around the site  and  compare results  with

specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period of 15/16 July

2020 at eight monitoring locations.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the July 2020 monitoring.

Criteria may not always be applicable due to meteorological conditions at the time of monitoring.

Global Acoustics Pty Ltd
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A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence
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A.3 Noise Management Plan
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APPENDIX
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 1 INTRODUCTION

 1.1 Background

Global  Acoustics  was  engaged  by  Wilpinjong  Coal  Pty  Ltd  to  conduct  a  monthly  noise  survey  of  operations  at

Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of Mudgee.  The

purpose of the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

Attended environmental noise monitoring described in this report  was undertaken during the night period of  18/19

August 2020 at six locations.  

 1.2 Monitoring Locations

Monitoring locations are detailed in Table 1.1 and shown on Figure 1.  It should be noted that Figure 1 shows the actual

monitoring position, not the location of residences.

Table 1.1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location

N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south

N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular

N15 Track off Barigan Street near Wollar Public School, Wollar Village 

N17 Mogo Road, off Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, off Wollar Road, Wollar
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Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2019)
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 1.3 Terminology & Abbreviations

Some definitions of terms and abbreviations which may be used in this report are provided in Table 1.2. 

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

dB(A)
Noise level measurement units are decibels (dB).  The “A” weighting scale is used to describe human

response to noise.

LAmax The maximum A-weighted noise level over a time period.

LA1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.

LA10 The noise level which is exceeded for 10 percent of the time.

LAeq The average noise A-weighted energy during a measurement period.

LA50
The noise level which is exceeded for 50 per cent of the time and the median noise level during a

measurement period.

LA90
The level exceeded for 90 percent of the time.  The LA90 level is often referred to as the “background”

noise level and is commonly used to determine noise criteria for assessment purposes.

LAmin The minimum A-weighted noise level over a time period.

LCeq
The average C-weighted noise energy during a measurement period.  The “C” weighting scale is used to

take into account low-frequency components of noise within the audibility range of humans.

SPL
Sound pressure level.  Fluctuations in pressure measured as 10 times a logarithmic scale, with the reference

pressure being 20 micropascals.

Hertz (Hz)
The frequency of fluctuations in pressure, measured in cycles per second.  Most sounds are a combination

of many frequencies together.

AWS Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  

Sigma-theta The standard deviation of the horizontal wind direction over a period of time.

SC Stability class (or category) is determined from measured wind speed and either sigma-theta or VTG.

IA Inaudible.  When site noise is noted as IA then there was no site noise at the monitoring location.

NM
Not Measurable.  If site noise is noted as NM, this means some noise was audible but could not be

quantified.

Day This is the period 7:00am to 6:00pm.

Evening This is the period 6:00pm to 10:00pm.

Night This is the period 10:00pm to 7:00am.
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 2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

 2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764, April

2017), which covers all current operations and has now replaced the previous consent (05-0021).  The relevant noise

conditions from the current project approval are reproduced in Appendix A.

 2.2 Environment Protection Licence

WCP currently  holds  Environment  Protection  Licence  (EPL)  No.  12425  issued  by  the  Environment  Protection

Authority (EPA), most recently issued in June 2020.  Relevant noise sections of the EPL are reproduced in Appendix A. 

 2.3 Noise Monitoring Program

Noise monitoring requirements are detailed in the WCP Noise Management Plan (NMP).  The most recent version of

the NMP was approved in September 2019.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specific Criteria

Noise criteria and meteorological conditions required for noise criteria to apply are consistent in the project approval

and EPL.  The applicable noise criteria for each monitoring location are shown in Table 2.1.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP Descriptor
/ Resident
Number

Monitoring Location Day
LAeq,15minute

Evening
LAeq,15minute

Night
LAeq,15minute /

LA1,1minute

N61 St Laurence O’Toole Catholic Church 36 37 37/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 37 37/45

N172 Mogo Road, off Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, off Wollar Road 35 35 35/45

Notes: 

1. N6 noise limits have been assumed to be as detailed for 'Wollar Village – Residential' in the PA, as the church is no longer a place of
worship; and

2. N17 noise limits have been determined based on the assumption that N17 is property 102 in accordance with Appendix 5 Figure 1 of
Development Consent SSD-6764.
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 2.5 Modifying Factors

The EPA ‘Noise Policy for Industry’ (NPfI, 2017) was approved for use in NSW in October 2017.  For assessment of

modifying factors, the NPfI immediately superseded the ‘Industrial Noise Policy’ (INP, 2000), as outlined in the EPA

document ‘Implementation and transitional arrangements for the Noise Policy for Industry’ (2017).  Assessment and

reporting of modifying factors has been undertaken in accordance with Fact Sheet C of the NPfI.
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 3 METHODOLOGY

 3.1 Overview

Attended environmental  noise monitoring  was  conducted  in  general  accordance  with  Australian  Standard  AS1055

'Acoustics, Description and Measurement of Environmental Noise',  relevant NSW EPA requirements,  and the WCP

NMP.  Meteorological data was obtained from the WCP automatic weather station (AWS) which allowed correlation of

atmospheric parameters with measured noise levels.  

 3.2 Attended Noise Monitoring 

During this survey, monthly attended monitoring was undertaken during the night period at each location.  The duration

of each measurement was 15 minutes.  Atmospheric condition measurement was also undertaken at each monitoring

location.  Attended monitoring during this reporting period was undertaken by Jonathan Erasmus.

This survey presents noise levels gathered during attended monitoring that are the result of many sounds reaching the

sound level  meter  microphone during monitoring.   Received levels  from various noise sources  were noted during

attended monitoring and particular attention was paid to the extent of WCP’s contribution, if any, to measured levels.
At each receptor location, WCP’s LAeq,15minute and LA1,1minute (in the absence of any other noise) was measured

directly, where possible, or, determined by frequency analysis.  

If the exact contribution of the source of interest (in this case WCP) cannot be established, due to masking by other

noise sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB lower

than) any relevant criterion, a maximum estimate of the potential contribution of the site might be made based on other

measured site-only noise descriptors in accordance with Section 7.1 of the NPfI.  This is generally expressed as a 'less

than' quantity, such as <20 dB or <30 dB.

The terms 'Inaudible' (IA) or 'Not Measurable' (NM) may also be used in this report.  When site noise is noted as IA, no

site noise was audible at the monitoring location.  When site noise is noted as NM, this means some noise was audible

but could not be quantified.  If site noise was NM due to masking but estimated to be significant in relation to a relevant

criterion, we would employ methods (e.g. measure closer and back calculate) to determine a value for reporting.

All sites noted as NM in this report are due to one or more of the following reasons:

• Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

• Site noise levels were masked by another relatively loud noise source that is characteristic of the environment

(e.g. breeze in foliage or continuous road traffic noise) that cannot be eliminated by moving closer; and/or

• It was not feasible, nor reasonable to employ methods such as move closer and back calculate.  Cases may

include, but are not limited to, rough terrain preventing closer measurement, addition/removal of significant

source to receiver shielding caused by moving closer, and meteorological conditions where back calculation

may not be accurate.
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A measurement of LA1,1minute corresponds to the highest noise level generated for 0.6 second during one minute.  In

practical terms this is the highest noise level, or LAmax, received from the site during the entire measurement period

(i.e. the highest level of the worst minute during the 15 minute measurement).

Often extraneous noise events (for example, road traffic pass-bys and dogs) interfere with the measurement of site noise

levels in the frequency range of interest.  Where required, the sound level meter is paused during these occurrences to
aid in quantification of the site only LAeq,15minute level.

 3.3 Noise Monitoring Equipment

The equipment used to measure environmental noise levels are listed in Table 3.1.  Calibration certificates are included

as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level meter 30131882 05/02/2021

Pulsar 105 acoustic calibrator 78226 01/02/2021

 3.4 Modifying Factors

All measurements were evaluated for potential modifying factors in accordance with the NPfI.  Specific methodology

for assessment of each modifying factor is outlined in Fact Sheet C of the NPfI.  

Assessment  of  modifying  factors  is  undertaken  at  the  time  of  measurement  if  the  site was audible  and  directly
quantifiable, such that the site-only  LAeq was not “NM” or less than a maximum cut off value (e.g. “<20 dB” or

“<30dB”).  

If  applicable,  modifying  factors  have  been  reported  and  added  to  measured  site-only  LAeq noise  levels  when

meteorological  conditions satisfied requirements for site noise criteria to be applicable.   Low-frequency modifying
factors have only been applied to site-only LAeq levels if WCP was the only contributing low-frequency noise source.  
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 4 RESULTS

 4.1 Total Measured Noise Levels

Overall noise levels measured at each location during attended measurement are provided in Table 4.1.  Discussion as to

the noise sources responsible for these measured levels is provided in Chapter 5 of this report. 

Table 4.1: MEASURED NOISE LEVELS – AUGUST 20201

Location Start Date and
Time

LAmax
dB

LA1 
dB

LA10
dB

LAeq
dB 

LA50
dB

LA90
dB

LAmin
dB

N6 18/08/2020 23:15 46 44 42 40 39 37 34

N61 18/08/2020 23:39 48 44 41 39 39 36 33

N14 19/08/2020 00:54 36 31 29 26 24 23 21

N15 18/08/2020 22:55 44 41 39 37 36 34 31

N17 18/08/2020 22:24 40 36 34 32 32 30 26

N19 18/08/2020 22:00 42 32 29 28 27 25 22

N20 19/08/2020 00:17 75 68 47 53 34 26 24

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP; and

2. Remeasure.

 4.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.4.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.3 Attended Noise Monitoring

Table 4.2 to Table 4.3 detail noise levels from WCP in the absence of other noise sources.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – AUGUST 2020

Location Start Date and
Time

Wind Speed
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP LAeq,15min
dB 3

Exceedance 4

N6 18/08/2020 23:15 0.0 G 37 No 40 NA

N65 18/08/2020 23:39 0.0 G 37 No 39 NA

N14 19/08/2020 00:54 0.0 G 35 No IA NA

N15 18/08/2020 22:55 0.0 G 37 No 37 NA

N17 18/08/2020 22:24 0.0 G 38 No 32 NA

N19 18/08/2020 22:00 0.0 F 35 Yes <25 Nil

N20 19/08/2020 00:17 0.0 G 35 No <25 NA

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; 

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL; and

5. Remeasure.

Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – AUGUST 2020

Location Start Date and
Time

Wind Speed
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 18/08/2020 23:15 0.0 G 45 No 46 NA

N65 18/08/2020 23:39 0.0 G 45 No 48 NA

N14 19/08/2020 00:54 0.0 G 45 No IA NA

N15 18/08/2020 22:55 0.0 G 45 No 43 NA

N17 18/08/2020 22:24 0.0 G 45 No 36 NA

N19 18/08/2020 22:00 0.0 F 45 Yes 30 Nil

N20 19/08/2020 00:17 0.0 G 45 No <25 NA

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL; and

5. Remeasure
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 4.4 Atmospheric Conditions

Atmospheric condition data measured by the operator during each measurement using a Kestrel  hand-held weather

meter is shown in Table 4.4.  The wind speed, direction and temperature were measured at approximately 1.8 metres.

Attended noise monitoring is not undertaken during rain, hail, or wind speeds above 5 m/s at microphone height.  

Table 4.4: MEASURED ATMOSPHERIC CONDITIONS – AUGUST 2020

Location Start Date And Time Temperature 
o C

Wind Speed 
m/s

Wind Direction
o MN

Cloud Cover 
eighths

N6 18/08/2020 23:15 7 0.8 220 0

N62 18/08/2020 23:39 8 - - 0

N14 19/08/2020 00:54 6 - - 0

N15 18/08/2020 22:55 9 - - 0

N17 18/08/2020 22:24 11 - - 0

N19 18/08/2020 22:00 13 0.7 340 0

N20 19/08/2020 00:17 6 0.8 240 0

Notes:

1. “-” indicates calm conditions at monitoring location; and

2. Remeasure

Meteorological data used for compliance assessment is sourced from the WCP AWS and inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into account in

each measurement via statistical descriptors.  From these observations, summaries have been derived for each location

and provided in  this  chapter.   Statistical  1/3 octave-band analysis  of environmental  noise was undertaken and the
following figures display frequency ranges of various noise sources at each location for LA1, LA10, LAeq, LA50 and

LA90 descriptors.  These figures also provide, graphically, statistical information for these noise levels.

An example is provided as Figure 2 where it can be seen that frogs and insects are generating noise at frequencies above

1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical.  Adding levels at frequencies that

relate to mining only allows separate statistical results to be calculated.  This analysis cannot always be performed if

there are significant levels of other noise at the same frequencies as mining, such as dogs, cows, or (most commonly)

road traffic.

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the LA1 result

by a small margin but is entirely accurate for LAeq.

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6

A mining and engine continuum from WCP was audible throughout the measurement generating the site-only LAeq of

40 dB.  Continuum surges generated the site-only LA1,1minute of 46 dB.  Track and horn noise was also noted. 

WCP continuum generated the measured noise levels. 

Frogs and road traffic were also noted. 

Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village
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 5.1.2 N6 – Remeasure

A mining and engine continuum from WCP was audible throughout the measurement generating the site-only LAeq of

39 dB.  Impact noise generated the site-only LA1,1minute of 48 dB.  Track noise was also noted. 

WCP continuum generated the measured noise levels. 

Frogs and road traffic were also noted. 

Figure 4: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village
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 5.1.3 N14

WCP was inaudible during the measurement. 

Substation continuum generated the measured noise levels.   

Frogs and insects were also noted. 

Figure 5: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads
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 5.1.4 N15

A mining and engine continuum and track noise from WCP were audible throughout the measurement generating the
site-only LAeq of 37 dB.  Engine surges generated the site-only LA1,1minute of 43 dB.  Impact and horn noise was

also noted. 

WCP continuum generated the measured noise levels.

Frogs and livestock were also noted. 

Figure 6: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village
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 5.1.5 N17

A mining continuum from WCP was audible throughout the measurement generating the site-only  LAeq of 32 dB.

Surges in the continuum were responsible for the site-only LA1,1minute of 36.  Track noise and horn noise were also

noted. 

WCP continuum generated the measured noise levels.

Frogs were also noted. 

Figure 7: Environmental Noise Levels – N17 Mogo Road, off Araluen Road
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 5.1.6 N19

A low-level mining continuum from WCP was audible throughout the measurement generating the site-only LAeq of

less than 25 dB.  Impact noise generated the site-only LA1,1minute of 30 dB.  Engine surges were also noted.  

WCP continuum and breeze in foliage were responsible for the measured noise levels.  

Frogs and insects were also noted. 

Figure 8: Environmental Noise Levels – N19, Upper Mogo Road
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 5.1.7 N20

A low-level mining continuum from WCP was audible throughout the measurement generating the site-only LAeq and

LA1,1minute of less than 25 dB. 

A train generated the measured noise levels.  

Birds, frogs, and insects were also noted. 

Figure 9: Environmental Noise Levels, N20 – Ringwood Road
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 6 SUMMARY

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations at WCP, an

open cut coal mine located approximately 40 kilometres north east of Mudgee.  The purpose of the attended noise

monitoring survey is  to  quantify and describe the  acoustic  environment  around the  site  and compare  results  with

specified limits.

Attended environmental noise monitoring described in this report  was undertaken during the night period of  18/19

August 2020 at eight monitoring locations.

Noise  levels  from WCP complied  with  relevant  noise  limits  at  all  monitoring  locations  during  the  August  2020

monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of monitoring.

Global Acoustics Pty Ltd
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A     REGULATOR DOCUMENTS



Wilpinjong Coal - Environmental Noise Monitoring August 2020
20201_R01 Page 21

A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence
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A.3 Noise Management Plan
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APPENDIX

B     CALIBRATION CERTIFICATES
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 1 INTRODUCTION

 1.1 Background

Global  Acoustics  was  engaged  by  Wilpinjong  Coal  Pty  Ltd  to  conduct  a  monthly  noise  survey  of  operations  at

Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of Mudgee.  The

purpose of the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

Attended  environmental  noise  monitoring  described  in  this  report  was  undertaken  during  the  night  period  of  1/2

September 2020 at six locations.  

 1.2 Monitoring Locations

Monitoring locations are detailed in Table 1.1 and shown on Figure 1.  It should be noted that Figure 1 shows the actual

monitoring position, not the location of residences.

Table 1.1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location

N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south

N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular

N15 Track off Barigan Street near Wollar Public School, Wollar Village 

N17 Mogo Road, off Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, off Wollar Road, Wollar



Wilpinjong Coal - Environmental Noise Monitoring September 2020
20213_R01 Page 2

Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2019)
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 1.3 Terminology & Abbreviations

Some definitions of terms and abbreviations which may be used in this report are provided in Table 1.2. 

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

dB(A)
Noise level measurement units are decibels (dB).  The “A” weighting scale is used to describe human

response to noise.

LAmax The maximum A-weighted noise level over a time period.

LA1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.

LA10 The noise level which is exceeded for 10 percent of the time.

LAeq The average noise A-weighted energy during a measurement period.

LA50
The noise level which is exceeded for 50 per cent of the time and the median noise level during a

measurement period.

LA90
The level exceeded for 90 percent of the time.  The LA90 level is often referred to as the “background”

noise level and is commonly used to determine noise criteria for assessment purposes.

LAmin The minimum A-weighted noise level over a time period.

LCeq
The average C-weighted noise energy during a measurement period.  The “C” weighting scale is used to

take into account low-frequency components of noise within the audibility range of humans.

SPL
Sound pressure level.  Fluctuations in pressure measured as 10 times a logarithmic scale, with the reference

pressure being 20 micropascals.

Hertz (Hz)
The frequency of fluctuations in pressure, measured in cycles per second.  Most sounds are a combination

of many frequencies together.

AWS Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  

Sigma-theta The standard deviation of the horizontal wind direction over a period of time.

SC Stability class (or category) is determined from measured wind speed and either sigma-theta or VTG.

IA Inaudible.  When site noise is noted as IA then there was no site noise at the monitoring location.

NM
Not Measurable.  If site noise is noted as NM, this means some noise was audible but could not be

quantified.

Day This is the period 7:00am to 6:00pm.

Evening This is the period 6:00pm to 10:00pm.

Night This is the period 10:00pm to 7:00am.
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 2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

 2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764, April

2017), which covers all current operations and has now replaced the previous consent (05-0021).  The relevant noise

conditions from the current project approval are reproduced in Appendix A.

 2.2 Environment Protection Licence

WCP currently  holds  Environment  Protection  Licence  (EPL)  No.  12425  issued  by  the  Environment  Protection

Authority (EPA), most recently issued in June 2020.  Relevant noise sections of the EPL are reproduced in Appendix A. 

 2.3 Noise Monitoring Program

Noise monitoring requirements are detailed in the WCP Noise Management Plan (NMP).  The most recent version of

the NMP was approved in September 2019.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specific Criteria

Noise criteria and meteorological conditions required for noise criteria to apply are consistent in the project approval

and EPL.  The applicable noise criteria for each monitoring location are shown in Table 2.1.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP Descriptor
/ Resident
Number

Monitoring Location Day
LAeq,15minute

Evening
LAeq,15minute

Night
LAeq,15minute /

LA1,1minute

N61 St Laurence O’Toole Catholic Church 36 37 37/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 37 37/45

N172 Mogo Road, off Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, off Wollar Road 35 35 35/45

Notes: 

1. N6 noise limits have been assumed to be as detailed for 'Wollar Village – Residential' in the PA, as the church is no longer a place of
worship; and

2. N17 noise limits have been determined based on the assumption that N17 is property 102 in accordance with Appendix 5 Figure 1 of
Development Consent SSD-6764.
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 2.5 Modifying Factors

The EPA ‘Noise Policy for Industry’ (NPfI, 2017) was approved for use in NSW in October 2017.  For assessment of

modifying factors, the NPfI immediately superseded the ‘Industrial Noise Policy’ (INP, 2000), as outlined in the EPA

document ‘Implementation and transitional arrangements for the Noise Policy for Industry’ (2017).  Assessment and

reporting of modifying factors has been undertaken in accordance with Fact Sheet C of the NPfI.
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 3 METHODOLOGY

 3.1 Overview

Attended  environmental  noise monitoring  was  conducted  in  general  accordance  with  Australian  Standard  AS1055

'Acoustics, Description and Measurement of Environmental Noise', relevant NSW EPA requirements,  and the WCP

NMP.  Meteorological data was obtained from the WCP automatic weather station (AWS) which allowed correlation of

atmospheric parameters with measured noise levels.  

 3.2 Attended Noise Monitoring 

During this survey, monthly attended monitoring was undertaken during the night period at each location.  The duration

of each measurement was 15 minutes.  Atmospheric condition measurement was also undertaken at each monitoring

location.  Attended monitoring during this reporting period was undertaken by Ryan Bruniges.

This survey presents noise levels gathered during attended monitoring that are the result of many sounds reaching the

sound level  meter  microphone during monitoring.  Received levels  from various noise sources  were noted during

attended monitoring and particular attention was paid to the extent of WCP’s contribution, if any, to measured levels.
At each receptor location, WCP’s LAeq,15minute and LA1,1minute (in the absence of any other noise) was measured

directly, where possible, or, determined by frequency analysis.  

If the exact contribution of the source of interest (in this case WCP) cannot be established, due to masking by other

noise sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB lower

than) any relevant criterion, a maximum estimate of the potential contribution of the site might be made based on other

measured site-only noise descriptors in accordance with Section 7.1 of the NPfI.  This is generally expressed as a 'less

than' quantity, such as <20 dB or <30 dB.

The terms 'Inaudible' (IA) or 'Not Measurable' (NM) may also be used in this report.  When site noise is noted as IA, no

site noise was audible at the monitoring location.  When site noise is noted as NM, this means some noise was audible

but could not be quantified.  If site noise was NM due to masking but estimated to be significant in relation to a relevant

criterion, we would employ methods (e.g. measure closer and back calculate) to determine a value for reporting.

All sites noted as NM in this report are due to one or more of the following reasons:

• Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

• Site noise levels were masked by another relatively loud noise source that is characteristic of the environment

(e.g. breeze in foliage or continuous road traffic noise) that cannot be eliminated by moving closer; and/or

• It was not feasible, nor reasonable to employ methods such as move closer and back calculate.  Cases may

include, but are not limited to, rough terrain preventing closer measurement, addition/removal of significant

source to receiver shielding caused by moving closer, and meteorological conditions where back calculation

may not be accurate.



Wilpinjong Coal - Environmental Noise Monitoring September 2020
20213_R01 Page 7

A measurement of LA1,1minute corresponds to the highest noise level generated for 0.6 second during one minute.  In

practical terms this is the highest noise level, or LAmax, received from the site during the entire measurement period

(i.e. the highest level of the worst minute during the 15 minute measurement).

Often extraneous noise events (for example, road traffic pass-bys and dogs) interfere with the measurement of site noise

levels in the frequency range of interest.  Where required, the sound level meter is paused during these occurrences to
aid in quantification of the site only LAeq,15minute level.

 3.3 Noise Monitoring Equipment

The equipment used to measure environmental noise levels are listed in Table 3.1.  Calibration certificates are included

as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level meter 00701424 14/06/2021

Pulsar 105 acoustic calibrator 79631 13/05/2022

 3.4 Modifying Factors

All measurements were evaluated for potential modifying factors in accordance with the NPfI.  Specific methodology

for assessment of each modifying factor is outlined in Fact Sheet C of the NPfI.  

Assessment  of  modifying  factors  is  undertaken  at  the  time  of  measurement  if  the  site was audible  and  directly
quantifiable, such that the site-only  LAeq was not “NM” or less than a maximum cut off value (e.g. “<20 dB” or

“<30dB”).  

If  applicable,  modifying  factors  have  been  reported  and  added  to  measured  site-only  LAeq noise  levels  when

meteorological  conditions satisfied requirements for site noise criteria to be applicable.   Low-frequency modifying
factors have only been applied to site-only LAeq levels if WCP was the only contributing low-frequency noise source.  
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 4 RESULTS

 4.1 Total Measured Noise Levels

Overall noise levels measured at each location during attended measurement are provided in Table 4.1.  Discussion as to

the noise sources responsible for these measured levels is provided in Chapter 5 of this report. 

Table 4.1: MEASURED NOISE LEVELS – SEPTEMBER 20201

Location Start Date and
Time

LAmax
dB

LA1 
dB

LA10
dB

LAeq
dB 

LA50
dB

LA90
dB

LAmin
dB

N6 02/09/2020 00:45 37 29 27 26 26 25 23

N14 02/09/2020 00:18 45 30 28 27 26 25 23

N15 01/09/2020 23:05 45 31 29 27 27 24 22

N17 01/09/2020 22:32 30 26 22 21 20 18 16

N19 01/09/2020 22:04 39 32 27 25 23 21 19

N20 01/09/2020 23:40 52 47 38 35 25 22 19

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.4.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.3 Attended Noise Monitoring

Table 4.2 to Table 4.3 detail noise levels from WCP in the absence of other noise sources.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – SEPTEMBER 2020

Location Start Date and
Time

Wind
Speed
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP LAeq,15min
dB 3

Exceedance 4

N6 02/09/2020 00:45 0.0 G 37 No <25 NA

N14 02/09/2020 00:18 0.0 G 35 No 25 NA

N15 01/09/2020 23:05 0.0 G 37 No 27 NA

N17 01/09/2020 22:32 0.0 F 38 Yes <20 Nil

N19 01/09/2020 22:04 0.0 G 35 No <20 NA

N20 01/09/2020 23:40 0.0 F 35 Yes <25 Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – SEPTEMBER 2020

Location Start Date and
Time

Wind
Speed
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 02/09/2020 00:45 0.0 G 45 No <25 NA

N14 02/09/2020 00:18 0.0 G 45 No 29 NA

N15 01/09/2020 23:05 0.0 G 45 No 45 NA

N17 01/09/2020 22:32 0.0 F 45 Yes <25 Nil

N19 01/09/2020 22:04 0.0 G 45 No <25 NA

N20 01/09/2020 23:40 0.0 F 45 Yes 28 Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.



Wilpinjong Coal - Environmental Noise Monitoring September 2020
20213_R01 Page 10

 4.4 Atmospheric Conditions

Atmospheric condition data measured by the operator during each measurement using a Kestrel hand-held weather

meter is shown in Table 4.4.  The wind speed, direction and temperature were measured at approximately 1.8 metres.

Attended noise monitoring is not undertaken during rain, hail, or wind speeds above 5 m/s at microphone height.  

Table 4.4: MEASURED ATMOSPHERIC CONDITIONS – SEPTEMBER 2020

Location Start Date And Time Temperature 
o C

Wind Speed 
m/s

Wind Direction
o MN

Cloud Cover 
eighths

N6 02/09/2020 00:45 3 0.0 - 0

N14 02/09/2020 00:18 6 0.0 - 0

N15 01/09/2020 23:05 8 0.0 - 0

N17 01/09/2020 22:32 11 0.0 - 0

N19 01/09/2020 22:04 14 0.0 - 0

N20 01/09/2020 23:40 5 0.0 - 0

Notes:

1. “-” indicates calm conditions at monitoring location. 

Meteorological data used for compliance assessment is sourced from the WCP AWS and inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into account in

each measurement via statistical descriptors.  From these observations, summaries have been derived for each location

and provided in this chapter.   Statistical  1/3 octave-band analysis of  environmental  noise was undertaken and the
following figures display frequency ranges of various noise sources at each location for LA1, LA10, LAeq, LA50 and

LA90 descriptors.  These figures also provide, graphically, statistical information for these noise levels.

An example is provided as Figure 2 where it can be seen that frogs and insects are generating noise at frequencies above

1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical.  Adding levels at frequencies that

relate to mining only allows separate statistical results to be calculated.  This analysis cannot always be performed if

there are significant levels of other noise at the same frequencies as mining, such as dogs, cows, or (most commonly)

road traffic.

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the LA1 result

by a small margin but is entirely accurate for LAeq.

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6

A mining continuum from WCP was audible at low levels throughout the measurement and generated the measured site-
only LAeq and LA1,1minute of less than 25 dB.  

Frogs and insects were primarily responsible for the measured levels.  WCP was a minor contributor to the measured

levels.

Dogs were also noted.

Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village

Frogs and insects
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 5.1.2 N14

A mining continuum from WCP was audible at low levels throughout the measurement and generated the measured site-
only LAeq of 25 dB and site-only LA1,1minute of 29 dB.  

WCP continuum and an aircraft combined to generate the measured LA1.  WCP continuum, frogs and insects generated

the measured LA10, LA50, LAeq and LA90. 

Cows and birds were also noted.

Figure 4: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

WCP continuum and aircraft

Frogs and insects
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 5.1.3 N15

A  mining  continuum and rear  dump truck  engine  noise  from WCP was audible  throughout  the  measurement  and
generated the measured site-only LAeq of 27 dB.  An impact noise generated the measured site-only LA1,1minute of 45

dB.  

WCP continuum and mining noise generated the measured noise levels.  

Distance road traffic, birds, frogs, and insects were also noted.   

Figure 5: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village

WCP continuum

Road traffic and birds
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 5.1.4 N17

A mining continuum from WCP was audible at low levels throughout the measurement, which generated the site-only
LAeq of less than 20 dB and site-only LA1,1minute of less than 25 dB.  

WCP continuum was primarily responsible for the measured noise levels.  A distant train contributed to the measured
LA1, LA10, and LAeq.  The noise floor of the measurement contributed to the measured LA90.  

Insects and distant road traffic were also noted.

Figure 6: Environmental Noise Levels – N17 Mogo Road, off Araluen Road
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 5.1.5 N19

A mining continuum from WCP was audible at low levels throughout the measurement, which generated the site-only
LAeq of less than 20 dB and site-only LA1,1minute of less than 25 dB.  

Birds and local wildlife were primarily responsible for the measured LA1, LA10, LAeq, and LA50.  Frogs, insects and

WCP continuum contributed to the measured LAeq and LA50, and were responsible for the measured LA90.  

Breeze in foliage was also noted.  

Figure 7: Environmental Noise Levels – N19, Upper Mogo Road

Birds and wildlife
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 5.1.6 N20

A mining continuum from WCP was audible at low levels throughout the measurement, which generated the measured
site-only LAeq,15minute of less than 25 dB and site-only LA1,1minute of 28 dB.  

Cows and road traffic tyre noise generated the measured LA1, LA10, and LAeq.  WCP continuum and nearby running

water generated the measured LA50 and LA90.

Birds and frogs were also noted.

Figure 8: Environmental Noise Levels, N20 – Ringwood Road

Cows and road traffic

WCP continuum
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 6 SUMMARY

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations at WCP, an

open cut coal mine located approximately 40 kilometres north east of Mudgee.  The purpose of the attended noise

monitoring survey  is  to  quantify and  describe  the acoustic  environment  around the site  and  compare results  with

specified limits.

Attended  environmental  noise  monitoring  described  in  this  report  was  undertaken  during  the  night  period  of  1/2

September 2020 at eight monitoring locations.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the  September 2020

monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of monitoring.

Global Acoustics Pty Ltd
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A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence
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A.3 Noise Management Plan
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 1 INTRODUCTION

 1.1 Background

Global  Acoustics  was  engaged  by  Wilpinjong  Coal  Pty  Ltd  to  conduct  a  monthly  noise  survey  of  operations  at

Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of Mudgee.  The

purpose of the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

Attended  environmental  noise  monitoring  described  in  this  report  was  undertaken  during  the  night  period  of  6/7

October 2020 at six locations.  

 1.2 Monitoring Locations

Monitoring locations are detailed in Table 1.1 and shown on Figure 1.  It should be noted that Figure 1 shows the actual

monitoring position, not the location of residences.

Table 1.1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location

N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south

N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular

N15 Track off Barigan Street near Wollar Public School, Wollar Village 

N17 Mogo Road, off Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, off Wollar Road, Wollar
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Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2019)
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 1.3 Terminology & Abbreviations

Some definitions of terms and abbreviations which may be used in this report are provided in Table 1.2. 

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

dB(A)
Noise level measurement units are decibels (dB).  The “A” weighting scale is used to describe human

response to noise.

LAmax The maximum A-weighted noise level over a time period.

LA1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.

LA10 The noise level which is exceeded for 10 percent of the time.

LAeq The average noise A-weighted energy during a measurement period.

LA50
The noise level which is exceeded for 50 per cent of the time and the median noise level during a

measurement period.

LA90
The level exceeded for 90 percent of the time.  The LA90 level is often referred to as the “background”

noise level and is commonly used to determine noise criteria for assessment purposes.

LAmin The minimum A-weighted noise level over a time period.

LCeq
The average C-weighted noise energy during a measurement period.  The “C” weighting scale is used to

take into account low-frequency components of noise within the audibility range of humans.

SPL
Sound pressure level.  Fluctuations in pressure measured as 10 times a logarithmic scale, with the reference

pressure being 20 micropascals.

Hertz (Hz)
The frequency of fluctuations in pressure, measured in cycles per second.  Most sounds are a combination

of many frequencies together.

AWS Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  

Sigma-theta The standard deviation of the horizontal wind direction over a period of time.

SC Stability class (or category) is determined from measured wind speed and either sigma-theta or VTG.

IA Inaudible.  When site noise is noted as IA then there was no site noise at the monitoring location.

NM
Not Measurable.  If site noise is noted as NM, this means some noise was audible but could not be

quantified.

Day This is the period 7:00am to 6:00pm.

Evening This is the period 6:00pm to 10:00pm.

Night This is the period 10:00pm to 7:00am.
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 2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

 2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764, April

2017), which covers all current operations and has now replaced the previous consent (05-0021).  The relevant noise

conditions from the current project approval are reproduced in Appendix A.

 2.2 Environment Protection Licence

WCP currently  holds  Environment  Protection  Licence  (EPL)  No.  12425  issued  by  the  Environment  Protection

Authority (EPA), most recently issued in June 2020.  Relevant noise sections of the EPL are reproduced in Appendix A. 

 2.3 Noise Monitoring Program

Noise monitoring requirements are detailed in the WCP Noise Management Plan (NMP).  The most recent version of

the NMP was approved in September 2019.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specific Criteria

Noise criteria and meteorological conditions required for noise criteria to apply are consistent in the project approval

and EPL.  The applicable noise criteria for each monitoring location are shown in Table 2.1.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP Descriptor
/ Resident
Number

Monitoring Location Day
LAeq,15minute

Evening
LAeq,15minute

Night
LAeq,15minute /

LA1,1minute

N61 St Laurence O’Toole Catholic Church 36 37 37/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 37 37/45

N172 Mogo Road, off Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, off Wollar Road 35 35 35/45

Notes: 

1. N6 noise limits have been assumed to be as detailed for 'Wollar Village – Residential' in the PA, as the church is no longer a place of
worship; and

2. N17 noise limits have been determined based on the assumption that N17 is property 102 in accordance with Appendix 5 Figure 1 of
Development Consent SSD-6764.
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 2.5 Modifying Factors

The EPA ‘Noise Policy for Industry’ (NPfI, 2017) was approved for use in NSW in October 2017.  For assessment of

modifying factors, the NPfI immediately superseded the ‘Industrial Noise Policy’ (INP, 2000), as outlined in the EPA

document ‘Implementation and transitional arrangements for the Noise Policy for Industry’ (2017).  Assessment and

reporting of modifying factors has been undertaken in accordance with Fact Sheet C of the NPfI.
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 3 METHODOLOGY

 3.1 Overview

Attended environmental  noise monitoring  was  conducted  in  general  accordance  with  Australian  Standard  AS1055

'Acoustics, Description and Measurement of Environmental Noise',  relevant NSW EPA requirements,  and the WCP

NMP.  Meteorological data was obtained from the WCP automatic weather station (AWS) which allowed correlation of

atmospheric parameters with measured noise levels.  

 3.2 Attended Noise Monitoring 

During this survey, monthly attended monitoring was undertaken during the night period at each location.  The duration

of each measurement was 15 minutes.  Atmospheric condition measurement was also undertaken at each monitoring

location.  Attended monitoring during this reporting period was undertaken by Jonathan Erasmus.

This survey presents noise levels gathered during attended monitoring that are the result of many sounds reaching the

sound level  meter  microphone during monitoring.   Received levels  from various noise sources  were noted during

attended monitoring and particular attention was paid to the extent of WCP’s contribution, if any, to measured levels.
At each receptor location, WCP’s LAeq,15minute and LA1,1minute (in the absence of any other noise) was measured

directly, where possible, or, determined by frequency analysis.  

If the exact contribution of the source of interest (in this case WCP) cannot be established, due to masking by other

noise sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB lower

than) any relevant criterion, a maximum estimate of the potential contribution of the site might be made based on other

measured site-only noise descriptors in accordance with Section 7.1 of the NPfI.  This is generally expressed as a 'less

than' quantity, such as <20 dB or <30 dB.

The terms 'Inaudible' (IA) or 'Not Measurable' (NM) may also be used in this report.  When site noise is noted as IA, no

site noise was audible at the monitoring location.  When site noise is noted as NM, this means some noise was audible

but could not be quantified.  If site noise was NM due to masking but estimated to be significant in relation to a relevant

criterion, we would employ methods (e.g. measure closer and back calculate) to determine a value for reporting.

All sites noted as NM in this report are due to one or more of the following reasons:

• Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

• Site noise levels were masked by another relatively loud noise source that is characteristic of the environment

(e.g. breeze in foliage or continuous road traffic noise) that cannot be eliminated by moving closer; and/or

• It was not feasible, nor reasonable to employ methods such as move closer and back calculate.  Cases may

include, but are not limited to, rough terrain preventing closer measurement, addition/removal of significant

source to receiver shielding caused by moving closer, and meteorological conditions where back calculation

may not be accurate.
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A measurement of LA1,1minute corresponds to the highest noise level generated for 0.6 second during one minute.  In

practical terms this is the highest noise level, or LAmax, received from the site during the entire measurement period

(i.e. the highest level of the worst minute during the 15 minute measurement).

Often extraneous noise events (for example, road traffic pass-bys and dogs) interfere with the measurement of site noise

levels in the frequency range of interest.  Where required, the sound level meter is paused during these occurrences to
aid in quantification of the site only LAeq,15minute level.

 3.3 Noise Monitoring Equipment

The equipment used to measure environmental noise levels are listed in Table 3.1.  Calibration certificates are included

as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level meter 01070590 11/06/2022

Rion NA-28 sound level meter 30131882 05/02/2021

Pulsar 106 acoustic calibrator 74813 21/02/2021

Pulsar 105 acoustic calibrator 78226 01/02/2021

 3.4 Modifying Factors

All measurements were evaluated for potential modifying factors in accordance with the NPfI.  Specific methodology

for assessment of each modifying factor is outlined in Fact Sheet C of the NPfI.  

Assessment  of  modifying  factors  is  undertaken  at  the  time  of  measurement  if  the  site was audible  and  directly
quantifiable, such that the site-only  LAeq was not “NM” or less than a maximum cut off value (e.g. “<20 dB” or

“<30dB”).  

If  applicable,  modifying  factors  have  been  reported  and  added  to  measured  site-only  LAeq noise  levels  when

meteorological  conditions satisfied requirements for site noise criteria to be applicable.   Low-frequency modifying
factors have only been applied to site-only LAeq levels if WCP was the only contributing low-frequency noise source.  
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 4 RESULTS

 4.1 Total Measured Noise Levels

Overall noise levels measured at each location during attended measurement are provided in Table 4.1.  Discussion as to

the noise sources responsible for these measured levels is provided in Chapter 5 of this report. 

Table 4.1: MEASURED NOISE LEVELS – OCTOBER 20201

Location Start Date and
Time

LAmax
dB

LA1 
dB

LA10
dB

LAeq
dB 

LA50
dB

LA90
dB

LAmin
dB

N6 06/10/2020 23:20 50 43 41 39 39 35 25

N14 06/10/2020 22:35 57 53 49 45 42 34 25

N15 06/10/2020 23:01 51 42 36 33 30 27 23

N17 06/10/2020 22:27 45 39 36 34 34 32 30

N19 06/10/2020 22:00 49 45 42 39 38 36 33

N20 06/10/2020 22:00 51 40 37 33 29 24 22

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.4.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.3 Attended Noise Monitoring

Table 4.2 to Table 4.3 detail noise levels from WCP in the absence of other noise sources.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – OCTOBER 2020

Location Start Date and
Time

Wind
Speed
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP LAeq,15min
dB 3

Exceedance 4

N6 06/10/2020 23:20 3.0 D 37 Yes IA Nil

N14 06/10/2020 22:35 2.7 D 35 Yes IA Nil

N15 06/10/2020 23:01 2.4 D 37 Yes IA Nil

N17 06/10/2020 22:27 2.7 D 38 Yes IA Nil

N19 06/10/2020 22:00 3.0 D 35 Yes IA Nil

N20 06/10/2020 22:00 3.0 D 35 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – OCTOBER 2020

Location Start Date and
Time

Wind
Speed
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 06/10/2020 23:20 3.0 D 45 Yes IA Nil

N14 06/10/2020 22:35 2.7 D 45 Yes IA Nil

N15 06/10/2020 23:01 2.4 D 45 Yes IA Nil

N17 06/10/2020 22:27 2.7 D 45 Yes IA Nil

N19 06/10/2020 22:00 3.0 D 45 Yes IA Nil

N20 06/10/2020 22:00 3.0 D 45 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.4 Atmospheric Conditions

Atmospheric condition data measured by the operator during each measurement using a Kestrel  hand-held weather

meter is shown in Table 4.4.  The wind speed, direction and temperature were measured at approximately 1.8 metres.

Attended noise monitoring is not undertaken during rain, hail, or wind speeds above 5 m/s at microphone height.  

Table 4.4: MEASURED ATMOSPHERIC CONDITIONS – OCTOBER 2020

Location Start Date And Time Temperature 
o C

Wind Speed 
m/s

Wind Direction
o MN

Cloud Cover 
eighths

N6 06/10/2020 23:20 22 - - 4

N14 06/10/2020 22:35 20 0.6 220 6

N15 06/10/2020 23:01 21 - - 7

N17 06/10/2020 22:27 19 - - 6

N19 06/10/2020 22:00 18 1.5 30 6

N20 06/10/2020 22:00 20 1.2 120 4

Notes:

1. “-” indicates calm conditions at monitoring location. 

Meteorological data used for compliance assessment is sourced from the WCP AWS and inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into account in

each measurement via statistical descriptors.  From these observations, summaries have been derived for each location

and provided in  this  chapter.   Statistical  1/3 octave-band analysis  of environmental  noise was undertaken and the
following figures display frequency ranges of various noise sources at each location for LA1, LA10, LAeq, LA50 and

LA90 descriptors.  These figures also provide, graphically, statistical information for these noise levels.

An example is provided as Figure 2 where it can be seen that frogs and insects are generating noise at frequencies above

1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical.  Adding levels at frequencies that

relate to mining only allows separate statistical results to be calculated.  This analysis cannot always be performed if

there are significant levels of other noise at the same frequencies as mining, such as dogs, cows, or (most commonly)

road traffic.

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the LA1 result

by a small margin but is entirely accurate for LAeq.

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6

WCP was inaudible during the measurement.  

Insects generated the measured noise levels.  

A train, dogs and birds were also noted. 

Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village

Insects

Train
Train
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 5.1.2 N14

WCP was inaudible during the measurement.  

Frogs generated the measured noise levels.

Aircraft were also noted. 

Figure 4: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

Frogs

Aircraft
Aircraft
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 5.1.3 N15

WCP was inaudible during the measurement.

Dogs and insects generated the measured LA1, LA10, and LAeq.  Insects generated the measured LA50 and LA90.

Aircraft and birds were also noted. 

Figure 5: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village

Insects
Dogs
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 5.1.4 N17

WCP was inaudible during the measurement.  

Frogs and insects generated the measured noise levels.

Breeze in foliage, an aircraft, and birds were also noted. 

Figure 6: Environmental Noise Levels – N17 Mogo Road, off Araluen Road

Insects

Breeze in foliage Frogs
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 5.1.5 N19

WCP was inaudible during the measurement.  

Frogs and insects generated the measured noise levels.

Breeze in foliage and a distant train were also noted. 

Figure 7: Environmental Noise Levels – N19, Upper Mogo Road

Frogs and insects
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 5.1.6 N20

WCP was inaudible during the measurement.  

Road traffic generated the measured  LA1,  LA10, and  LAeq.  Frogs and insects generated the measured  LA50 and

LA90.

Breeze in foliage, livestock, birds, and a train were also noted. 

Figure 8: Environmental Noise Levels, N20 – Ringwood Road

Road traffic 

Insects

Train
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 6 SUMMARY

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations at WCP, an

open cut coal mine located approximately 40 kilometres north east of Mudgee.  The purpose of the attended noise

monitoring survey is  to  quantify and describe the  acoustic  environment  around the  site  and compare  results  with

specified limits.

Attended  environmental  noise  monitoring  described  in  this  report  was  undertaken  during  the  night  period  of  6/7

October 2020 at eight monitoring locations.

Noise  levels  from WCP complied  with  relevant  noise  limits  at  all  monitoring  locations  during  the  October  2020

monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of monitoring.

Global Acoustics Pty Ltd
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A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence
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A.3 Noise Management Plan
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 1 INTRODUCTION

 1.1 Background

Global  Acoustics  was  engaged  by  Wilpinjong  Coal  Pty  Ltd  to  conduct  a  monthly  noise  survey  of  operations  at

Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of Mudgee.  The

purpose of the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

Attended environmental noise monitoring described in this report  was undertaken during the night period of  11/12

November 2020 at six locations.  

 1.2 Monitoring Locations

Monitoring locations are detailed in Table 1.1 and shown on Figure 1.  It should be noted that Figure 1 shows the actual

monitoring position, not the location of residences.

Table 1.1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location

N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south

N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular

N15 Track off Barigan Street near Wollar Public School, Wollar Village 

N17 Mogo Road, off Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, off Wollar Road, Wollar
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Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2019)
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 1.3 Terminology & Abbreviations

Some definitions of terms and abbreviations which may be used in this report are provided in Table 1.2. 

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

dB(A)
Noise level measurement units are decibels (dB).  The “A” weighting scale is used to describe human

response to noise.

LAmax The maximum A-weighted noise level over a time period.

LA1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.

LA10 The noise level which is exceeded for 10 percent of the time.

LAeq The average noise A-weighted energy during a measurement period.

LA50
The noise level which is exceeded for 50 per cent of the time and the median noise level during a

measurement period.

LA90
The level exceeded for 90 percent of the time.  The LA90 level is often referred to as the “background”

noise level and is commonly used to determine noise criteria for assessment purposes.

LAmin The minimum A-weighted noise level over a time period.

LCeq
The average C-weighted noise energy during a measurement period.  The “C” weighting scale is used to

take into account low-frequency components of noise within the audibility range of humans.

SPL
Sound pressure level.  Fluctuations in pressure measured as 10 times a logarithmic scale, with the reference

pressure being 20 micropascals.

Hertz (Hz)
The frequency of fluctuations in pressure, measured in cycles per second.  Most sounds are a combination

of many frequencies together.

AWS Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  

Sigma-theta The standard deviation of the horizontal wind direction over a period of time.

SC Stability class (or category) is determined from measured wind speed and either sigma-theta or VTG.

IA Inaudible.  When site noise is noted as IA then there was no site noise at the monitoring location.

NM
Not Measurable.  If site noise is noted as NM, this means some noise was audible but could not be

quantified.

Day This is the period 7:00am to 6:00pm.

Evening This is the period 6:00pm to 10:00pm.

Night This is the period 10:00pm to 7:00am.
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 2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

 2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764, April

2017), which covers all current operations and has now replaced the previous consent (05-0021).  The relevant noise

conditions from the current project approval are reproduced in Appendix A.

 2.2 Environment Protection Licence

WCP currently  holds  Environment  Protection  Licence  (EPL)  No.  12425  issued  by  the  Environment  Protection

Authority (EPA), most recently issued in June 2020.  Relevant noise sections of the EPL are reproduced in Appendix A. 

 2.3 Noise Monitoring Program

Noise monitoring requirements are detailed in the WCP Noise Management Plan (NMP).  The most recent version of

the NMP was approved in September 2019.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specific Criteria

Noise criteria and meteorological conditions required for noise criteria to apply are consistent in the project approval

and EPL.  The applicable noise criteria for each monitoring location are shown in Table 2.1.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP Descriptor
/ Resident
Number

Monitoring Location Day
LAeq,15minute

Evening
LAeq,15minute

Night
LAeq,15minute /

LA1,1minute

N61 St Laurence O’Toole Catholic Church 36 37 37/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 37 37/45

N172 Mogo Road, off Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, off Wollar Road 35 35 35/45

Notes: 

1. N6 noise limits have been assumed to be as detailed for 'Wollar Village – Residential' in the PA, as the church is no longer a place of
worship; and

2. N17 noise limits have been determined based on the assumption that N17 is property 102 in accordance with Appendix 5 Figure 1 of
Development Consent SSD-6764.
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 2.5 Modifying Factors

The EPA ‘Noise Policy for Industry’ (NPfI, 2017) was approved for use in NSW in October 2017.  For assessment of

modifying factors, the NPfI immediately superseded the ‘Industrial Noise Policy’ (INP, 2000), as outlined in the EPA

document ‘Implementation and transitional arrangements for the Noise Policy for Industry’ (2017).  Assessment and

reporting of modifying factors has been undertaken in accordance with Fact Sheet C of the NPfI.
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 3 METHODOLOGY

 3.1 Overview

Attended  environmental  noise monitoring  was  conducted  in  general  accordance  with  Australian  Standard  AS1055

'Acoustics, Description and Measurement of Environmental Noise', relevant NSW EPA requirements,  and the WCP

NMP.  Meteorological data was obtained from the WCP automatic weather station (AWS) which allowed correlation of

atmospheric parameters with measured noise levels.  

 3.2 Attended Noise Monitoring 

During this survey, monthly attended monitoring was undertaken during the night period at each location.  The duration

of each measurement was 15 minutes.  Atmospheric condition measurement was also undertaken at each monitoring

location.  Attended monitoring during this reporting period was undertaken by Tambalyn Durney.

This survey presents noise levels gathered during attended monitoring that are the result of many sounds reaching the

sound level  meter  microphone during monitoring.  Received levels  from various noise sources  were noted during

attended monitoring and particular attention was paid to the extent of WCP’s contribution, if any, to measured levels.
At each receptor location, WCP’s LAeq,15minute and LA1,1minute (in the absence of any other noise) was measured

directly, where possible, or, determined by frequency analysis.  

If the exact contribution of the source of interest (in this case WCP) cannot be established, due to masking by other

noise sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB lower

than) any relevant criterion, a maximum estimate of the potential contribution of the site might be made based on other

measured site-only noise descriptors in accordance with Section 7.1 of the NPfI.  This is generally expressed as a 'less

than' quantity, such as <20 dB or <30 dB.

The terms 'Inaudible' (IA) or 'Not Measurable' (NM) may also be used in this report.  When site noise is noted as IA, no

site noise was audible at the monitoring location.  When site noise is noted as NM, this means some noise was audible

but could not be quantified.  If site noise was NM due to masking but estimated to be significant in relation to a relevant

criterion, we would employ methods (e.g. measure closer and back calculate) to determine a value for reporting.

All sites noted as NM in this report are due to one or more of the following reasons:

• Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

• Site noise levels were masked by another relatively loud noise source that is characteristic of the environment

(e.g. breeze in foliage or continuous road traffic noise) that cannot be eliminated by moving closer; and/or

• It was not feasible, nor reasonable to employ methods such as move closer and back calculate.  Cases may

include, but are not limited to, rough terrain preventing closer measurement, addition/removal of significant

source to receiver shielding caused by moving closer, and meteorological conditions where back calculation

may not be accurate.
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A measurement of LA1,1minute corresponds to the highest noise level generated for 0.6 second during one minute.  In

practical terms this is the highest noise level, or LAmax, received from the site during the entire measurement period

(i.e. the highest level of the worst minute during the 15 minute measurement).

Often extraneous noise events (for example, road traffic pass-bys and dogs) interfere with the measurement of site noise

levels in the frequency range of interest.  Where required, the sound level meter is paused during these occurrences to
aid in quantification of the site only LAeq,15minute level.

 3.3 Noise Monitoring Equipment

The equipment used to measure environmental noise levels are listed in Table 3.1.  Calibration certificates are included

as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level meter 30131882 05/02/2021

Pulsar 105 acoustic calibrator 78226 11/03/2022

 3.4 Modifying Factors

All measurements were evaluated for potential modifying factors in accordance with the NPfI.  Specific methodology

for assessment of each modifying factor is outlined in Fact Sheet C of the NPfI.  

Assessment  of  modifying  factors  is  undertaken  at  the  time  of  measurement  if  the  site was audible  and  directly
quantifiable, such that the site-only  LAeq was not “NM” or less than a maximum cut off value (e.g. “<20 dB” or

“<30dB”).  

If  applicable,  modifying  factors  have  been  reported  and  added  to  measured  site-only  LAeq noise  levels  when

meteorological  conditions satisfied requirements for site noise criteria to be applicable.   Low-frequency modifying
factors have only been applied to site-only LAeq levels if WCP was the only contributing low-frequency noise source.  
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 4 RESULTS

 4.1 Total Measured Noise Levels

Overall noise levels measured at each location during attended measurement are provided in Table 4.1.  Discussion as to

the noise sources responsible for these measured levels is provided in Chapter 5 of this report. 

Table 4.1: MEASURED NOISE LEVELS – NOVEMBER 20201

Location Start Date and
Time

LAmax
dB

LA1 
dB

LA10
dB

LAeq
dB 

LA50
dB

LA90
dB

LAmin
dB

N6 11/11/2020 23:27 56 51 44 41 37 35 33

N14 12/11/2020 00:50 52 42 38 34 31 27 23

N15 11/11/2020 23:04 55 53 40 39 30 29 28

N17 11/11/2020 22:27 57 46 43 42 42 41 39

N19 11/11/2020 22:00 56 53 52 50 50 48 44

N20 12/11/2020 00:01 46 42 38 33 28 26 24

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.4.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.3 Attended Noise Monitoring

Table 4.2 to Table 4.3 detail noise levels from WCP in the absence of other noise sources.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – NOVEMBER 2020

Location Start Date and
Time

Wind Speed
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP LAeq,15min
dB 3

Exceedance 4

N6 11/11/2020 23:27 0.9 G 37 No <25 NA

N14 12/11/2020 00:50 1.3 F 35 Yes 23 Nil

N15 11/11/2020 23:04 1.0 G 37 No 27 NA

N17 11/11/2020 22:27 0.8 F 38 Yes <20 Nil

N19 11/11/2020 22:00 0.5 F 35 Yes IA Nil

N20 12/11/2020 00:01 1.0 E 35 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – NOVEMBER 2020

Location Start Date and
Time

Wind Speed
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 11/11/2020 23:27 0.9 G 45 No <25 NA

N14 12/11/2020 00:50 1.3 F 45 Yes 26 Nil

N15 11/11/2020 23:04 1.0 G 45 No 30 NA

N17 11/11/2020 22:27 0.8 F 45 Yes <25 Nil

N19 11/11/2020 22:00 0.5 F 45 Yes IA Nil

N20 12/11/2020 00:01 1.0 E 45 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.4 Atmospheric Conditions

Atmospheric condition data measured by the operator during each measurement using a Kestrel hand-held weather

meter is shown in Table 4.4.  The wind speed, direction and temperature were measured at approximately 1.8 metres.

Attended noise monitoring is not undertaken during rain, hail, or wind speeds above 5 m/s at microphone height.  

Table 4.4: MEASURED ATMOSPHERIC CONDITIONS – NOVEMBER 2020

Location Start Date And Time Temperature 
o C

Wind Speed 
m/s

Wind Direction
o MN

Cloud Cover 
eighths

N6 11/11/2020 23:27 19 0.0 - 0

N14 12/11/2020 00:50 20 0.0 - 1

N15 11/11/2020 23:04 18 0.0 - 0

N17 11/11/2020 22:27 20 0.0 - 0

N19 11/11/2020 22:00 23 0.0 - 0

N20 12/11/2020 00:01 18 0.0 - 0

Notes:

1. “-” indicates calm conditions at monitoring location. 

Meteorological data used for compliance assessment is sourced from the WCP AWS and inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into account in

each measurement via statistical descriptors.  From these observations, summaries have been derived for each location

and provided in this chapter.   Statistical  1/3 octave-band analysis of  environmental  noise was undertaken and the
following figures display frequency ranges of various noise sources at each location for LA1, LA10, LAeq, LA50 and

LA90 descriptors.  These figures also provide, graphically, statistical information for these noise levels.

An example is provided as Figure 2 where it can be seen that frogs and insects are generating noise at frequencies above

1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical.  Adding levels at frequencies that

relate to mining only allows separate statistical results to be calculated.  This analysis cannot always be performed if

there are significant levels of other noise at the same frequencies as mining, such as dogs, cows, or (most commonly)

road traffic.

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the LA1 result

by a small margin but is entirely accurate for LAeq.

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6

A mining continuum from WCP was audible at low levels throughout the measurement, which generated the measured
site-only LAeq,15minute and LA1,1minute of less than 25 dB.  

A train passby generated the measured LA1 and contributed to the measured LA10 and LAeq.  Frogs and insects also

contributed to the measured LA10 and LAeq, and were responsible for the measured LA50 and LA90.  

Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village

Train noise

Frogs and insects
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 5.1.2 N14

A mining continuum from WCP was audible at low levels throughout the measurement, which generated the site-only
LAeq,15minute of 23 dB.  An engine surge was responsible for the measured site-only LA1,1minute of 26 dB.  

Birds, frogs, and insects generated the measured noise levels.  

Bats were also noted.  

Figure 4: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

Birds, frogs, and insects

WCP continuum
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 5.1.3 N15

A mining  continuum from WCP was audible at low levels  throughout  the measurement  and generated the site-only
LAeq,15minute of 27 dB.  Surges in this continuum generated the measured site-only LA1,1minute of 30 dB.  

A train passby generated the measured LA1, LA10, and LAeq.  Frogs, insects, and WCP continuum were responsible

for the measured LA50 and LA90.  

Birds were also noted.   

Figure 5: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village

Train noise

Frogs and insects
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 5.1.4 N17

A mining continuum from WCP was audible at very low levels throughout the measurement and generated the site-only
LAeq,15minute of less than 20 dB.  Track noise generated the measured site-only LA1,1minute of less than 25 dB.  

Frogs and insects were primarily responsible for the measured noise levels.  Bats also contributed to the measured LA1.

Figure 6: Environmental Noise Levels – N17 Mogo Road, off Araluen Road

Bats

Frogs and insects



Wilpinjong Coal - Environmental Noise Monitoring November 2020
20288_R01 Page 16

 5.1.5 N19

WCP was inaudible during the measurement.

Frogs and insects were responsible for the measured noise levels.  

Bats were also noted.  

Figure 7: Environmental Noise Levels – N19, Upper Mogo Road

Frogs and insects
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 5.1.6 N20

WCP was inaudible during the measurement.  

Frogs and insects primarily generated the measured noise levels.  A train passby contributed to the measured LA10 and

LAeq.  

Bats and nearby running water were also noted. 

Figure 8: Environmental Noise Levels, N20 – Ringwood Road

Train noise

Frogs and insects
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 6 SUMMARY

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations at WCP, an

open cut coal mine located approximately 40 kilometres north east of Mudgee.  The purpose of the attended noise

monitoring survey  is  to  quantify and  describe  the acoustic  environment  around the site  and  compare results  with

specified limits.

Attended environmental noise monitoring described in this report  was undertaken during the night period of  11/12

November 2020 at six monitoring locations.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the  November 2020

monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of monitoring.

Global Acoustics Pty Ltd
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A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence
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A.3 Noise Management Plan
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APPENDIX
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 1 INTRODUCTION

 1.1 Background

Global  Acoustics  was  engaged  by  Wilpinjong  Coal  Pty  Ltd  to  conduct  a  monthly  noise  survey  of  operations  at

Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of Mudgee.  The

purpose of the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

Attended environmental noise monitoring described in this report  was undertaken during the night period of  11/12

November 2020 at six locations.  

 1.2 Monitoring Locations

Monitoring locations are detailed in Table 1.1 and shown on Figure 1.  It should be noted that Figure 1 shows the actual

monitoring position, not the location of residences.

Table 1.1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location

N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south

N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular

N15 Track off Barigan Street near Wollar Public School, Wollar Village 

N17 Mogo Road, off Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, off Wollar Road, Wollar
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Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2019)
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 1.3 Terminology & Abbreviations

Some definitions of terms and abbreviations which may be used in this report are provided in Table 1.2. 

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

dB(A)
Noise level measurement units are decibels (dB).  The “A” weighting scale is used to describe human

response to noise.

LAmax The maximum A-weighted noise level over a time period.

LA1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.

LA10 The noise level which is exceeded for 10 percent of the time.

LAeq The average noise A-weighted energy during a measurement period.

LA50
The noise level which is exceeded for 50 per cent of the time and the median noise level during a

measurement period.

LA90
The level exceeded for 90 percent of the time.  The LA90 level is often referred to as the “background”

noise level and is commonly used to determine noise criteria for assessment purposes.

LAmin The minimum A-weighted noise level over a time period.

LCeq
The average C-weighted noise energy during a measurement period.  The “C” weighting scale is used to

take into account low-frequency components of noise within the audibility range of humans.

SPL
Sound pressure level.  Fluctuations in pressure measured as 10 times a logarithmic scale, with the reference

pressure being 20 micropascals.

Hertz (Hz)
The frequency of fluctuations in pressure, measured in cycles per second.  Most sounds are a combination

of many frequencies together.

AWS Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  

Sigma-theta The standard deviation of the horizontal wind direction over a period of time.

SC Stability class (or category) is determined from measured wind speed and either sigma-theta or VTG.

IA Inaudible.  When site noise is noted as IA then there was no site noise at the monitoring location.

NM
Not Measurable.  If site noise is noted as NM, this means some noise was audible but could not be

quantified.

Day This is the period 7:00am to 6:00pm.

Evening This is the period 6:00pm to 10:00pm.

Night This is the period 10:00pm to 7:00am.
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 2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

 2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764, April

2017), which covers all current operations and has now replaced the previous consent (05-0021).  The relevant noise

conditions from the current project approval are reproduced in Appendix A.

 2.2 Environment Protection Licence

WCP currently  holds  Environment  Protection  Licence  (EPL)  No.  12425  issued  by  the  Environment  Protection

Authority (EPA), most recently issued in June 2020.  Relevant noise sections of the EPL are reproduced in Appendix A. 

 2.3 Noise Monitoring Program

Noise monitoring requirements are detailed in the WCP Noise Management Plan (NMP).  The most recent version of

the NMP was approved in September 2019.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specific Criteria

Noise criteria and meteorological conditions required for noise criteria to apply are consistent in the project approval

and EPL.  The applicable noise criteria for each monitoring location are shown in Table 2.1.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP Descriptor
/ Resident
Number

Monitoring Location Day
LAeq,15minute

Evening
LAeq,15minute

Night
LAeq,15minute /

LA1,1minute

N61 St Laurence O’Toole Catholic Church 36 37 37/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 37 37/45

N172 Mogo Road, off Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, off Wollar Road 35 35 35/45

Notes: 

1. N6 noise limits have been assumed to be as detailed for 'Wollar Village – Residential' in the PA, as the church is no longer a place of
worship; and

2. N17 noise limits have been determined based on the assumption that N17 is property 102 in accordance with Appendix 5 Figure 1 of
Development Consent SSD-6764.
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 2.5 Modifying Factors

The EPA ‘Noise Policy for Industry’ (NPfI, 2017) was approved for use in NSW in October 2017.  For assessment of

modifying factors, the NPfI immediately superseded the ‘Industrial Noise Policy’ (INP, 2000), as outlined in the EPA

document ‘Implementation and transitional arrangements for the Noise Policy for Industry’ (2017).  Assessment and

reporting of modifying factors has been undertaken in accordance with Fact Sheet C of the NPfI.
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 3 METHODOLOGY

 3.1 Overview

Attended  environmental  noise monitoring  was  conducted  in  general  accordance  with  Australian  Standard  AS1055

'Acoustics, Description and Measurement of Environmental Noise', relevant NSW EPA requirements,  and the WCP

NMP.  Meteorological data was obtained from the WCP automatic weather station (AWS) which allowed correlation of

atmospheric parameters with measured noise levels.  

 3.2 Attended Noise Monitoring 

During this survey, monthly attended monitoring was undertaken during the night period at each location.  The duration

of each measurement was 15 minutes.  Atmospheric condition measurement was also undertaken at each monitoring

location.  Attended monitoring during this reporting period was undertaken by Tambalyn Durney.

This survey presents noise levels gathered during attended monitoring that are the result of many sounds reaching the

sound level  meter  microphone during monitoring.  Received levels  from various noise sources  were noted during

attended monitoring and particular attention was paid to the extent of WCP’s contribution, if any, to measured levels.
At each receptor location, WCP’s LAeq,15minute and LA1,1minute (in the absence of any other noise) was measured

directly, where possible, or, determined by frequency analysis.  

If the exact contribution of the source of interest (in this case WCP) cannot be established, due to masking by other

noise sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB lower

than) any relevant criterion, a maximum estimate of the potential contribution of the site might be made based on other

measured site-only noise descriptors in accordance with Section 7.1 of the NPfI.  This is generally expressed as a 'less

than' quantity, such as <20 dB or <30 dB.

The terms 'Inaudible' (IA) or 'Not Measurable' (NM) may also be used in this report.  When site noise is noted as IA, no

site noise was audible at the monitoring location.  When site noise is noted as NM, this means some noise was audible

but could not be quantified.  If site noise was NM due to masking but estimated to be significant in relation to a relevant

criterion, we would employ methods (e.g. measure closer and back calculate) to determine a value for reporting.

All sites noted as NM in this report are due to one or more of the following reasons:

• Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

• Site noise levels were masked by another relatively loud noise source that is characteristic of the environment

(e.g. breeze in foliage or continuous road traffic noise) that cannot be eliminated by moving closer; and/or

• It was not feasible, nor reasonable to employ methods such as move closer and back calculate.  Cases may

include, but are not limited to, rough terrain preventing closer measurement, addition/removal of significant

source to receiver shielding caused by moving closer, and meteorological conditions where back calculation

may not be accurate.
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A measurement of LA1,1minute corresponds to the highest noise level generated for 0.6 second during one minute.  In

practical terms this is the highest noise level, or LAmax, received from the site during the entire measurement period

(i.e. the highest level of the worst minute during the 15 minute measurement).

Often extraneous noise events (for example, road traffic pass-bys and dogs) interfere with the measurement of site noise

levels in the frequency range of interest.  Where required, the sound level meter is paused during these occurrences to
aid in quantification of the site only LAeq,15minute level.

 3.3 Noise Monitoring Equipment

The equipment used to measure environmental noise levels are listed in Table 3.1.  Calibration certificates are included

as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level meter 30131882 05/02/2021

Pulsar 105 acoustic calibrator 78226 11/03/2022

 3.4 Modifying Factors

All measurements were evaluated for potential modifying factors in accordance with the NPfI.  Specific methodology

for assessment of each modifying factor is outlined in Fact Sheet C of the NPfI.  

Assessment  of  modifying  factors  is  undertaken  at  the  time  of  measurement  if  the  site was audible  and  directly
quantifiable, such that the site-only  LAeq was not “NM” or less than a maximum cut off value (e.g. “<20 dB” or

“<30dB”).  

If  applicable,  modifying  factors  have  been  reported  and  added  to  measured  site-only  LAeq noise  levels  when

meteorological  conditions satisfied requirements for site noise criteria to be applicable.   Low-frequency modifying
factors have only been applied to site-only LAeq levels if WCP was the only contributing low-frequency noise source.  
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 4 RESULTS

 4.1 Total Measured Noise Levels

Overall noise levels measured at each location during attended measurement are provided in Table 4.1.  Discussion as to

the noise sources responsible for these measured levels is provided in Chapter 5 of this report. 

Table 4.1: MEASURED NOISE LEVELS – NOVEMBER 20201

Location Start Date and
Time

LAmax
dB

LA1 
dB

LA10
dB

LAeq
dB 

LA50
dB

LA90
dB

LAmin
dB

N6 11/11/2020 23:27 56 51 44 41 37 35 33

N14 12/11/2020 00:50 52 42 38 34 31 27 23

N15 11/11/2020 23:04 55 53 40 39 30 29 28

N17 11/11/2020 22:27 57 46 43 42 42 41 39

N19 11/11/2020 22:00 56 53 52 50 50 48 44

N20 12/11/2020 00:01 46 42 38 33 28 26 24

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.4.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.3 Attended Noise Monitoring

Table 4.2 to Table 4.3 detail noise levels from WCP in the absence of other noise sources.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – NOVEMBER 2020

Location Start Date and
Time

Wind Speed
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP LAeq,15min
dB 3

Exceedance 4

N6 11/11/2020 23:27 0.9 G 37 No <25 NA

N14 12/11/2020 00:50 1.3 F 35 Yes 23 Nil

N15 11/11/2020 23:04 1.0 G 37 No 27 NA

N17 11/11/2020 22:27 0.8 F 38 Yes <20 Nil

N19 11/11/2020 22:00 0.5 F 35 Yes IA Nil

N20 12/11/2020 00:01 1.0 E 35 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – NOVEMBER 2020

Location Start Date and
Time

Wind Speed
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 11/11/2020 23:27 0.9 G 45 No <25 NA

N14 12/11/2020 00:50 1.3 F 45 Yes 26 Nil

N15 11/11/2020 23:04 1.0 G 45 No 30 NA

N17 11/11/2020 22:27 0.8 F 45 Yes <25 Nil

N19 11/11/2020 22:00 0.5 F 45 Yes IA Nil

N20 12/11/2020 00:01 1.0 E 45 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.4 Atmospheric Conditions

Atmospheric condition data measured by the operator during each measurement using a Kestrel hand-held weather

meter is shown in Table 4.4.  The wind speed, direction and temperature were measured at approximately 1.8 metres.

Attended noise monitoring is not undertaken during rain, hail, or wind speeds above 5 m/s at microphone height.  

Table 4.4: MEASURED ATMOSPHERIC CONDITIONS – NOVEMBER 2020

Location Start Date And Time Temperature 
o C

Wind Speed 
m/s

Wind Direction
o MN

Cloud Cover 
eighths

N6 11/11/2020 23:27 19 0.0 - 0

N14 12/11/2020 00:50 20 0.0 - 1

N15 11/11/2020 23:04 18 0.0 - 0

N17 11/11/2020 22:27 20 0.0 - 0

N19 11/11/2020 22:00 23 0.0 - 0

N20 12/11/2020 00:01 18 0.0 - 0

Notes:

1. “-” indicates calm conditions at monitoring location. 

Meteorological data used for compliance assessment is sourced from the WCP AWS and inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into account in

each measurement via statistical descriptors.  From these observations, summaries have been derived for each location

and provided in this chapter.   Statistical  1/3 octave-band analysis of  environmental  noise was undertaken and the
following figures display frequency ranges of various noise sources at each location for LA1, LA10, LAeq, LA50 and

LA90 descriptors.  These figures also provide, graphically, statistical information for these noise levels.

An example is provided as Figure 2 where it can be seen that frogs and insects are generating noise at frequencies above

1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical.  Adding levels at frequencies that

relate to mining only allows separate statistical results to be calculated.  This analysis cannot always be performed if

there are significant levels of other noise at the same frequencies as mining, such as dogs, cows, or (most commonly)

road traffic.

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the LA1 result

by a small margin but is entirely accurate for LAeq.

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6

A mining continuum from WCP was audible at low levels throughout the measurement, which generated the measured
site-only LAeq,15minute and LA1,1minute of less than 25 dB.  

A train passby generated the measured LA1 and contributed to the measured LA10 and LAeq.  Frogs and insects also

contributed to the measured LA10 and LAeq, and were responsible for the measured LA50 and LA90.  

Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village

Train noise

Frogs and insects
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 5.1.2 N14

A mining continuum from WCP was audible at low levels throughout the measurement, which generated the site-only
LAeq,15minute of 23 dB.  An engine surge was responsible for the measured site-only LA1,1minute of 26 dB.  

Birds, frogs, and insects generated the measured noise levels.  

Bats were also noted.  

Figure 4: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

Birds, frogs, and insects

WCP continuum
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 5.1.3 N15

A mining  continuum from WCP was audible at low levels  throughout  the measurement  and generated the site-only
LAeq,15minute of 27 dB.  Surges in this continuum generated the measured site-only LA1,1minute of 30 dB.  

A train passby generated the measured LA1, LA10, and LAeq.  Frogs, insects, and WCP continuum were responsible

for the measured LA50 and LA90.  

Birds were also noted.   

Figure 5: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village

Train noise

Frogs and insects
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 5.1.4 N17

A mining continuum from WCP was audible at very low levels throughout the measurement and generated the site-only
LAeq,15minute of less than 20 dB.  Track noise generated the measured site-only LA1,1minute of less than 25 dB.  

Frogs and insects were primarily responsible for the measured noise levels.  Bats also contributed to the measured LA1.

Figure 6: Environmental Noise Levels – N17 Mogo Road, off Araluen Road

Bats

Frogs and insects
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 5.1.5 N19

WCP was inaudible during the measurement.

Frogs and insects were responsible for the measured noise levels.  

Bats were also noted.  

Figure 7: Environmental Noise Levels – N19, Upper Mogo Road

Frogs and insects
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 5.1.6 N20

WCP was inaudible during the measurement.  

Frogs and insects primarily generated the measured noise levels.  A train passby contributed to the measured LA10 and

LAeq.  

Bats and nearby running water were also noted. 

Figure 8: Environmental Noise Levels, N20 – Ringwood Road

Train noise

Frogs and insects
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 6 SUMMARY

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations at WCP, an

open cut coal mine located approximately 40 kilometres north east of Mudgee.  The purpose of the attended noise

monitoring survey  is  to  quantify and  describe  the acoustic  environment  around the site  and  compare results  with

specified limits.

Attended environmental noise monitoring described in this report  was undertaken during the night period of  11/12

November 2020 at six monitoring locations.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the  November 2020

monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of monitoring.

Global Acoustics Pty Ltd
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APPENDIX

A     REGULATOR DOCUMENTS
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A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence
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A.3 Noise Management Plan
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APPENDIX

B     CALIBRATION CERTIFICATES
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 1 INTRODUCTION

 1.1 Background

Global  Acoustics  was  engaged  by  Wilpinjong  Coal  Pty  Ltd  to  conduct  a  monthly  noise  survey  of  operations  at

Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of Mudgee.  The

purpose of the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

Attended environmental  noise monitoring described in  this  report  was undertaken during the night period of  9/10

December 2020 at six locations.  

 1.2 Monitoring Locations

Monitoring locations are detailed in Table 1.1 and shown on Figure 1.  It should be noted that Figure 1 shows the actual

monitoring position, not the location of residences.

Table 1.1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location

N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south

N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular

N15 Track off Barigan Street near Wollar Public School, Wollar Village 

N17 Mogo Road, off Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, off Wollar Road, Wollar
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Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2019)
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 1.3 Terminology & Abbreviations

Some definitions of terms and abbreviations which may be used in this report are provided in Table 1.2. 

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

dB(A)
Noise level measurement units are decibels (dB).  The “A” weighting scale is used to describe human

response to noise.

LAmax The maximum A-weighted noise level over a time period.

LA1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.

LA10 The noise level which is exceeded for 10 percent of the time.

LAeq The average noise A-weighted energy during a measurement period.

LA50
The noise level which is exceeded for 50 per cent of the time and the median noise level during a

measurement period.

LA90
The level exceeded for 90 percent of the time.  The LA90 level is often referred to as the “background”

noise level and is commonly used to determine noise criteria for assessment purposes.

LAmin The minimum A-weighted noise level over a time period.

LCeq
The average C-weighted noise energy during a measurement period.  The “C” weighting scale is used to

take into account low-frequency components of noise within the audibility range of humans.

SPL
Sound pressure level.  Fluctuations in pressure measured as 10 times a logarithmic scale, with the reference

pressure being 20 micropascals.

Hertz (Hz)
The frequency of fluctuations in pressure, measured in cycles per second.  Most sounds are a combination

of many frequencies together.

AWS Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  

Sigma-theta The standard deviation of the horizontal wind direction over a period of time.

SC Stability class (or category) is determined from measured wind speed and either sigma-theta or VTG.

IA Inaudible.  When site noise is noted as IA then there was no site noise at the monitoring location.

NM
Not Measurable.  If site noise is noted as NM, this means some noise was audible but could not be

quantified.

Day This is the period 7:00am to 6:00pm.

Evening This is the period 6:00pm to 10:00pm.

Night This is the period 10:00pm to 7:00am.
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 2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

 2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764, April

2017), which covers all current operations and has now replaced the previous consent (05-0021).  The relevant noise

conditions from the current project approval are reproduced in Appendix A.

 2.2 Environment Protection Licence

WCP currently  holds  Environment  Protection  Licence  (EPL)  No.  12425  issued  by  the  Environment  Protection

Authority (EPA), most recently issued in June 2020.  Relevant noise sections of the EPL are reproduced in Appendix A. 

 2.3 Noise Monitoring Program

Noise monitoring requirements are detailed in the WCP Noise Management Plan (NMP).  The most recent version of

the NMP was approved in September 2019.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specific Criteria

Noise criteria and meteorological conditions required for noise criteria to apply are consistent in the project approval

and EPL.  The applicable noise criteria for each monitoring location are shown in Table 2.1.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP Descriptor
/ Resident
Number

Monitoring Location Day
LAeq,15minute

Evening
LAeq,15minute

Night
LAeq,15minute /

LA1,1minute

N61 St Laurence O’Toole Catholic Church 36 37 37/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 37 37/45

N172 Mogo Road, off Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, off Wollar Road 35 35 35/45

Notes: 

1. N6 noise limits have been assumed to be as detailed for 'Wollar Village – Residential' in the PA, as the church is no longer a place of
worship; and

2. N17 noise limits have been determined based on the assumption that N17 is property 102 in accordance with Appendix 5 Figure 1 of
Development Consent SSD-6764.
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 2.5 Modifying Factors

The EPA ‘Noise Policy for Industry’ (NPfI, 2017) was approved for use in NSW in October 2017.  For assessment of

modifying factors, the NPfI immediately superseded the ‘Industrial Noise Policy’ (INP, 2000), as outlined in the EPA

document ‘Implementation and transitional arrangements for the Noise Policy for Industry’ (2017).  Assessment and

reporting of modifying factors has been undertaken in accordance with Fact Sheet C of the NPfI.
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 3 METHODOLOGY

 3.1 Overview

Attended  environmental  noise monitoring  was  conducted  in  general  accordance  with  Australian  Standard  AS1055

'Acoustics, Description and Measurement of Environmental Noise', relevant NSW EPA requirements,  and the WCP

NMP.  Meteorological data was obtained from the WCP automatic weather station (AWS) which allowed correlation of

atmospheric parameters with measured noise levels.  

 3.2 Attended Noise Monitoring 

During this survey, monthly attended monitoring was undertaken during the night period at each location.  The duration

of each measurement was 15 minutes.  Atmospheric condition measurement was also undertaken at each monitoring

location.  Attended monitoring during this reporting period was undertaken by Jason Cameron.

This survey presents noise levels gathered during attended monitoring that are the result of many sounds reaching the

sound level  meter  microphone during monitoring.  Received levels  from various noise sources  were noted during

attended monitoring and particular attention was paid to the extent of WCP’s contribution, if any, to measured levels.
At each receptor location, WCP’s LAeq,15minute and LA1,1minute (in the absence of any other noise) was measured

directly, where possible, or, determined by frequency analysis.  

If the exact contribution of the source of interest (in this case WCP) cannot be established, due to masking by other

noise sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB lower

than) any relevant criterion, a maximum estimate of the potential contribution of the site might be made based on other

measured site-only noise descriptors in accordance with Section 7.1 of the NPfI.  This is generally expressed as a 'less

than' quantity, such as <20 dB or <30 dB.

The terms 'Inaudible' (IA) or 'Not Measurable' (NM) may also be used in this report.  When site noise is noted as IA, no

site noise was audible at the monitoring location.  When site noise is noted as NM, this means some noise was audible

but could not be quantified.  If site noise was NM due to masking but estimated to be significant in relation to a relevant

criterion, we would employ methods (e.g. measure closer and back calculate) to determine a value for reporting.

All sites noted as NM in this report are due to one or more of the following reasons:

• Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

• Site noise levels were masked by another relatively loud noise source that is characteristic of the environment

(e.g. breeze in foliage or continuous road traffic noise) that cannot be eliminated by moving closer; and/or

• It was not feasible, nor reasonable to employ methods such as move closer and back calculate.  Cases may

include, but are not limited to, rough terrain preventing closer measurement, addition/removal of significant

source to receiver shielding caused by moving closer, and meteorological conditions where back calculation

may not be accurate.
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A measurement of LA1,1minute corresponds to the highest noise level generated for 0.6 second during one minute.  In

practical terms this is the highest noise level, or LAmax, received from the site during the entire measurement period

(i.e. the highest level of the worst minute during the 15 minute measurement).

Often extraneous noise events (for example, road traffic pass-bys and dogs) interfere with the measurement of site noise

levels in the frequency range of interest.  Where required, the sound level meter is paused during these occurrences to
aid in quantification of the site only LAeq,15minute level.

 3.3 Noise Monitoring Equipment

The equipment used to measure environmental noise levels are listed in Table 3.1.  Calibration certificates are included

as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level meter 00370304 24/11/2022

Pulsar 106 acoustic calibrator 81334 24/11/2022

 3.4 Modifying Factors

All measurements were evaluated for potential modifying factors in accordance with the NPfI.  Specific methodology

for assessment of each modifying factor is outlined in Fact Sheet C of the NPfI.  

Assessment  of  modifying  factors  is  undertaken  at  the  time  of  measurement  if  the  site was audible  and  directly
quantifiable, such that the site-only  LAeq was not “NM” or less than a maximum cut off value (e.g. “<20 dB” or

“<30dB”).  

If  applicable,  modifying  factors  have  been  reported  and  added  to  measured  site-only  LAeq noise  levels  when

meteorological  conditions satisfied requirements for site noise criteria to be applicable.   Low-frequency modifying
factors have only been applied to site-only LAeq levels if WCP was the only contributing low-frequency noise source.  
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 4 RESULTS

 4.1 Total Measured Noise Levels

Overall noise levels measured at each location during attended measurement are provided in Table 4.1.  Discussion as to

the noise sources responsible for these measured levels is provided in Chapter 5 of this report. 

Table 4.1: MEASURED NOISE LEVELS – DECEMBER 20201

Location Start Date and
Time

LAmax
dB

LA1 
dB

LA10
dB

LAeq
dB 

LA50
dB

LA90
dB

LAmin
dB

N6 10/12/2020 00:43 53 49 46 40 30 20 17

N14 10/12/2020 00:15 51 43 38 34 27 22 18

N15 09/12/2020 23:00 52 47 45 43 43 40 28

N17 09/12/2020 22:27 51 50 50 48 48 46 44

N19 09/12/2020 22:00 53 51 49 47 47 45 41

N20 09/12/2020 23:30 52 47 45 42 42 32 26

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.4.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.3 Attended Noise Monitoring

Table 4.2 to Table 4.3 detail noise levels from WCP in the absence of other noise sources.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – DECEMBER 2020

Location Start Date and
Time

Wind
Speed
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP LAeq,15min
dB 3

Exceedance 4

N6 10/12/2020 00:43 0.9 D 37 Yes IA Nil

N14 10/12/2020 00:15 1.1 E 35 Yes IA Nil

N15 09/12/2020 23:00 0.8 F 37 Yes IA Nil

N17 09/12/2020 22:27 1.4 F 38 Yes <25 Nil

N19 09/12/2020 22:00 0.0 G 35 No IA NA

N20 09/12/2020 23:30 0.7 E 35 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – DECEMBER 2020

Location Start Date and
Time

Wind
Speed
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 10/12/2020 00:43 0.9 D 45 Yes IA Nil

N14 10/12/2020 00:15 1.1 E 45 Yes IA Nil

N15 09/12/2020 23:00 0.8 F 45 Yes IA Nil

N17 09/12/2020 22:27 1.4 F 45 Yes 28 Nil

N19 09/12/2020 22:00 0.0 G 45 No IA NA

N20 09/12/2020 23:30 0.7 E 45 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.4 Atmospheric Conditions

Atmospheric condition data measured by the operator during each measurement using a Kestrel hand-held weather

meter is shown in Table 4.4.  The wind speed, direction and temperature were measured at approximately 1.8 metres.

Attended noise monitoring is not undertaken during rain, hail, or wind speeds above 5 m/s at microphone height.  

Table 4.4: MEASURED ATMOSPHERIC CONDITIONS – DECEMBER 2020

Location Start Date And Time Temperature 
o C

Wind Speed 
m/s

Wind Direction
o MN

Cloud Cover 
eighths

N6 10/12/2020 00:43 13 0.0 - 0

N14 10/12/2020 00:15 14 0.8 90 0

N15 09/12/2020 23:00 20 0.0 - 0

N17 09/12/2020 22:27 19 0.0 - 0

N19 09/12/2020 22:00 21 1.3 30 0

N20 09/12/2020 23:30 16 0.0 - 0

Notes:

1. “-” indicates calm conditions at monitoring location. 

Meteorological data used for compliance assessment is sourced from the WCP AWS and inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into account in

each measurement via statistical descriptors.  From these observations, summaries have been derived for each location

and provided in this chapter.   Statistical  1/3 octave-band analysis of  environmental  noise was undertaken and the
following figures display frequency ranges of various noise sources at each location for LA1, LA10, LAeq, LA50 and

LA90 descriptors.  These figures also provide, graphically, statistical information for these noise levels.

An example is provided as Figure 2 where it can be seen that frogs and insects are generating noise at frequencies above

1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical.  Adding levels at frequencies that

relate to mining only allows separate statistical results to be calculated.  This analysis cannot always be performed if

there are significant levels of other noise at the same frequencies as mining, such as dogs, cows, or (most commonly)

road traffic.

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the LA1 result

by a small margin but is entirely accurate for LAeq.

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6

WCP was inaudible during the measurement.  

Dogs and trains generated the measured  LA1,  LA10 and  LAeq.  Birds were primarily responsible for the measured

LA50.  Insects contributed to the measured LA50 and generated the measured LA90.  

Frogs were also noted.

Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village

Train

Dogs
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 5.1.2 N14

WCP was inaudible during the measurement.  

Frogs and insects were responsible for the measured noise levels.  

Birds, bats and a substation continuum were also noted..

Figure 4: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

Frogs

Insects
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 5.1.3 N15

WCP was inaudible during the measurement.  

Insects were primarily responsible for the measured noise levels.  Birds contributed to the measured LA1.

Frogs were also noted.

Figure 5: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village

Birds

Frogs

Insects
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 5.1.4 N17

An engine continuum from WCP was audible  throughout  the measurement and generated the site-only  LAeq of  less

than 25 dB.  A surge in engine noise generated the measured site-only LA1,1minute of 28 dB.  

Insects were responsible for the measured noise levels.  

Frogs and a train were also noted.

Figure 6: Environmental Noise Levels – N17 Mogo Road, off Araluen Road

Insects

Frogs

WCP engine surges

Insects
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 5.1.5 N19

WCP was inaudible during the measurement.

Frogs and insects were responsible for the measured noise levels.  

Bats and breeze in foliage were also noted.  

Figure 7: Environmental Noise Levels – N19, Upper Mogo Road

Frogs

Insects

Bats
Breeze in foliage
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 5.1.6 N20

WCP was inaudible during the measurement.  

Insects were responsible for the measured noise levels.  

Frogs, birds, livestock and flowing water were also noted.

Figure 8: Environmental Noise Levels, N20 – Ringwood Road

Insects

Frogs
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 6 SUMMARY

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations at WCP, an

open cut coal mine located approximately 40 kilometres north east of Mudgee.  The purpose of the attended noise

monitoring survey  is  to  quantify and  describe  the acoustic  environment  around the site  and  compare results  with

specified limits.

Attended environmental  noise monitoring described in  this  report  was undertaken during the night period of  9/10

December 2020 at six monitoring locations.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the  December 2020

monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of monitoring.

Global Acoustics Pty Ltd
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A.2 Environmental Protection Licence
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A.3 Noise Management Plan
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EXECUTIVE SUMMARY
Global Acoustics was engaged by Wilpinjong Coal (WCP) Pty Ltd to provide an Annual Environmental Monitoring

Report for 2020, in order to compare noise monitoring results against both relevant criteria and predictions in the most

recently approved Environmental Impact Statement (EIS) for the Wilpinjong Extension Project.  

This report summarises monthly attended noise monitoring surveys conducted around WCP during the reporting period

1 January to 31 December 2020.  The purpose of the surveys was to quantify and describe the acoustic environment

around the site and compare results with specified limits.  The duration of each measurement was 15 minutes.  

Attended noise monitoring described in  this  report  was  conducted  on a monthly basis  in  accordance  with Project

Approval SSD-6764, the WCP Noise Management Plan, and Environment Protection Licence No. 12425.  

January to December 2020 Compliance

During 2020 attended noise monitoring, noise levels from WCP complied with relevant noise limits at all monitoring
locations.  Site-only LAeq noise levels were IA, NM, or less than 30 dB at  all monitoring locations during  2020.

Criteria may not always be applicable due to meteorological conditions at the time of monitoring.  

Long-Term Noise Trends

Site-only LAeq noise levels were low (either IA, NM, or less than 30 dB) for a large majority of measurements at all

monitoring locations.  Additional discussion of individual monitoring locations is provided below:

• At North Mogo Road (N19) and Ringwood Road (N20), site-only  LAeq noise levels were inaudible or less

than 25 dB during all attended noise monitoring measurements;

• At Tichular (N14), site-only  LAeq noise levels were less than 30 dB during all attended noise monitoring

measurements; and 

• At all other monitoring locations, site-only LAeq noise levels were occasionally above 30 dB during attended

noise monitoring, but always below the relevant impact assessment criterion.  

Long-term noise trend lines were  typically constant or increased slightly.  Long-term noise trend lines at Coonaroo

(N13) decreased slightly.  

EIS Comparison

WCP noise levels measured during attended monitoring were  generally lower than predicted noise levels  in the EIS

when  site  contributions  were  directly  quantifiable  and  meteorological  conditions  corresponded  with  modelled

meteorological conditions.  There were four occasions where measured noise levels were higher than predicted in the

EIS  when  site  contributions  were  quantifiable  and  meteorological  conditions  corresponded  with  modelled

meteorological conditions.

Global Acoustics Pty Ltd
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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by WCP to provide an Annual Environmental Monitoring Report (AEMR) for 2020, in

order to compare noise monitoring results against both relevant criteria and predictions in the most recently approved

EIS for the Wilpinjong Extension Project (WEP).  

This report summarises monthly attended noise monitoring surveys conducted around WCP during the reporting period

1 January to 31 December 2020.  The purpose of the surveys was to quantify and describe the acoustic environment

around the site and compare results with specified limits.  

 1.2 Monitoring Locations

Monitoring locations are detailed in Table 1.1 and shown on Figure 1.  It should be noted that Figure 1 shows the actual

monitoring position, not the location of residences.

Table 1.1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location

N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south

N13 'Coonaroo' off Moolarben Road, Moolarben

N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular

N15 Track off Barigan Street near Wollar Public School, Wollar Village 

N17 Mogo Road, off Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, off Wollar Road, Wollar

N21 'Wandoona', Barigan Road, Wollar

Requirements to monitor at N13 and N21 were removed from the Noise Management Plan (NMP) in September 2019,

but monitoring continued at these locations until July 2020.  The property at N13 was acquired by another mining

operation.   The monitoring location at  N21 was initially  introduced to validate real-time noise monitoring results,

however the corresponding real-time noise monitor at N21 was relocated to N14 to better represent receivers to the

south of Wollar.

All available monitoring results, including attended and real-time data, have been provided in this report.  
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Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2020)
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 1.3 Terminology & Abbreviations

Some definitions of terms and abbreviations which may be used in this report are provided in Table 1.2. 

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

dB(A) Noise level measurement units are decibels (dB).  The “A” weighting scale is used to describe
human response to noise.

LAmax The maximum A-weighted noise level over a time period.

LA1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.

LA10 The noise level which is exceeded for 10 percent of the time.

LAeq The average noise A-weighted energy during a measurement period.

LA50 The noise level which is exceeded for 50 per cent of the time and the median noise level during a
measurement period.

LA90 The level exceeded for 90 percent of the time.  The LA90 level is often referred to as the
“background” noise level and is commonly used to determine noise criteria for assessment

purposes.

LAmin The minimum A-weighted noise level over a time period.

LCeq The average C-weighted noise energy during a measurement period.  The “C” weighting scale is
used to take into account low-frequency components of noise within the audibility range of

humans.

SPL Sound pressure level.  Fluctuations in pressure measured as 10 times a logarithmic scale, with the
reference pressure being 20 micropascals.

Hertz (Hz) The frequency of fluctuations in pressure, measured in cycles per second.  Most sounds are a
combination of many frequencies together.

AWS Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  

Sigma-theta The standard deviation of the horizontal wind direction over a period of time.

SC Stability class (or category) is determined from measured wind speed and either sigma-theta or
VTG.

IA Inaudible.  When site noise is noted as IA then there was no site noise at the monitoring location.

NM Not Measurable.  If site noise is noted as NM, this means some noise was audible but could not be
quantified.

Day This is the period 7:00am to 6:00pm.

Evening This is the period 6:00pm to 10:00pm.

Night This is the period 10:00pm to 7:00am.
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 2 STATUTORY REQUIREMENTS AND CRITERIA

 2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project’ (SSD-6764, April

2017), which covers all current operations and has now replaced the previous consent (05-0021).  A noise and blasting

assessment was prepared in November 2015 as part of an EIS to support project approval of the WEP.  

 2.2 Environment Protection Licence

WCP currently  holds  Environment  Protection  Licence  (EPL)  No.  12425  issued  by  the  Environment  Protection

Authority (EPA), most recently issued in June 2020.  

 2.3 Noise Management Plan

Noise monitoring requirements are detailed in the WCP NMP.  The most recent version of the NMP was approved in

August 2020.  

 2.4 Project Specific Criteria

Noise criteria and meteorological conditions required for noise criteria to apply are consistent in the project approval

and EPL.  The applicable noise criteria for each monitoring location are shown in Table 2.1.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP Descriptor Monitoring Location Day
LAeq,15minute

Evening
LAeq,15minute

Night
LAeq,15minute /

LA1,1minute

N61 St Laurence O’Toole Catholic Church 36 37 37/45

N13 'Coonaroo' 35 35 35/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 37 37/45

N172 Mogo Road, off Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, off Wollar Road 35 35 35/45

N21 'Wandoona', Barigan Road 35 35 35/45

Notes: 

1. N6 noise limits have been assumed to be as detailed for 'Wollar Village – Residential' in the PA, as the church is no longer a place of
worship; and

2. N17 noise limits have been determined based on the assumption that N17 is property 102 in accordance with Appendix 5 Figure 1 of
Development Consent SSD-6764.
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 2.5 Modifying Factors

The EPA ‘Noise Policy for Industry’ (NPfI, 2017) was approved for use in NSW in October 2017.  For assessment of

modifying factors, the NPfI immediately superseded the ‘Industrial Noise Policy’ (INP, 2000), as outlined in the EPA

document ‘Implementation and transitional arrangements for the Noise Policy for Industry’ (2017).  Assessment and

reporting of modifying factors has been undertaken in accordance with Fact Sheet C of the NPfI.
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 3 METHODOLOGY

 3.1 Overview

Attended environmental  noise  monitoring  was  conducted  in  general  accordance  with  Australian  Standard  AS1055

'Acoustics, Description and Measurement of Environmental Noise',  relevant NSW EPA requirements, and the WCP

NMP.  Meteorological data was obtained from the WCP automatic weather station (AWS) which allowed correlation of

atmospheric parameters with measured noise levels.  

 3.2 Attended Noise Monitoring

During this survey, monthly attended monitoring was undertaken during the night period at each location.  The duration

of each measurement was 15 minutes.  Atmospheric condition measurement was also undertaken at each monitoring

location.  

This survey presents noise levels gathered during attended monitoring that are the result of many sounds reaching the

sound level  meter  microphone during monitoring.   Received levels  from various noise sources  were noted during

attended monitoring and particular attention was paid to the extent of WCP’s contribution, if any, to measured levels.
At each receptor location, WCP’s LAeq,15minute and LA1,1minute (in the absence of any other noise) was measured

directly, where possible, or, determined by frequency analysis.  

If the exact contribution of the source of interest (in this case WCP) cannot be established, due to masking by other

noise sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB lower

than) any relevant criterion, a maximum estimate of the potential contribution of the site might be made based on other

measured site-only noise descriptors in accordance with Section 7.1 of the NPfI.  This is generally expressed as a 'less

than' quantity, such as <20 dB or <30 dB.

The terms 'Inaudible' (IA) or 'Not Measurable' (NM) may also be used in this report.  When site noise is noted as IA, no

site noise was audible at the monitoring location.  When site noise is noted as NM, this means some noise was audible

but could not be quantified.  If site noise was NM due to masking but estimated to be significant in relation to a relevant

criterion, we would employ methods (e.g. measure closer and back calculate) to determine a value for reporting.

All sites noted as NM in this report are due to one or more of the following reasons:

• Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

• Site noise levels were masked by another relatively loud noise source that is characteristic of the environment

(e.g. breeze in foliage or continuous road traffic noise) that cannot be eliminated by moving closer; and/or

• It was not feasible, nor reasonable to employ methods such as move closer and back calculate.  Cases may

include, but are not limited to, rough terrain preventing closer measurement, addition/removal of significant

source to receiver shielding caused by moving closer, and meteorological conditions where back calculation
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may not be accurate.

A measurement of LA1,1minute corresponds to the highest noise level generated for 0.6 second during one minute.  In

practical terms this is the highest noise level, or LAmax, received from the site during the entire measurement period

(i.e. the highest level of the worst minute during the 15 minute measurement).

Often extraneous noise events (for example, road traffic pass-bys and dogs) interfere with the measurement of site noise

levels in the frequency range of interest.  Where required, the sound level meter is paused during these occurrences to
aid in quantification of the site only LAeq,15minute level.

 3.3 Modifying Factors

All measurements were evaluated for potential modifying factors in accordance with the NPfI.  Specific methodology

for assessment of each modifying factor is outlined in Fact Sheet C of the NPfI.  

Assessment  of  modifying  factors  is  undertaken  at  the  time  of  measurement  if  the  site was audible  and  directly
quantifiable, such that the site-only  LAeq was not “NM” or less than a maximum cut off value (e.g. “<20 dB” or

“<30dB”).  

If  applicable,  modifying  factors  have  been  reported  and  added  to  measured  site-only  LAeq noise  levels  when

meteorological  conditions satisfied requirements for site noise criteria to be applicable.   Low-frequency modifying
factors have only been applied to site-only LAeq levels if WCP was the only contributing low-frequency noise source.  

 3.4 Attended Real-Time Noise Monitor Comparison

WCP-only noise levels from four attended monitoring locations are compared to results from nearby Sentinex units.

Start times of attended and real-time measurements do not directly overlap.  Real-time measurement with the most

overlap with attended monitoring times are selected for comparison.

Attended monitoring locations and the real-time monitoring locations they represent are listed in Table 3.1.  
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Table 3.1: ATTENDED AND REAL-TIME MONITORING LOCATIONS FOR COMPARISON

NMP Descriptor Real-Time Monitor ID Monitoring Location

N15 SX33-N1 Wollar Village

N19 SX32-N1 North Mogo Road

N20 SX30-N1 Ringwood Road, off Wollar Road

N21
N14

SX31-N1 1 'Wandoona', Barigan Road
'Tichular', intersection of Tichular and Barigan Roads, Tichular

Notes:

1. Real-time monitoring unit SX31-N1 was relocated from N21 to N14 in September 2020.  

 3.5 Comparison with WEP EIS Model Predictions

A noise and blasting assessment was prepared in November 2015 as part of the EIS to support project approval for the

WEP.  The report assessed noise and blasting impacts associated with ongoing operations.  As part of the modelling

assessment, noise levels from WCP were predicted for representative operating scenarios, time periods and weather

conditions.   Noise predictions for  Year  2020, during specific  meteorological conditions identified as 'prevailing'  in

accordance with the INP, were compared with measured levels from attended compliance monitoring for corresponding

meteorological conditions.

Table 11 of the noise and blasting assessment lists modelled meteorological conditions and is reproduced below.  

The following rules were used to allocate meteorological parameter bounds for each condition:

1. For night-time “calm” atmospheric conditions, wind speeds less than 0.5 metres per second (m/s), all wind

directions,  and  temperature  gradients  in  the  range  -1.5°  and  1.5°  C/100m were  included.   This  vertical

temperature gradient range corresponds with Stability Categories D and E according to Table D2 of the NPfI;

2. For  night  “summer  wind”  atmospheric  conditions,  wind  speeds  in  the  range  0.5  to  3.0  m/s  and  vertical

temperature gradients in the range -1.5° and 1.5° C/100m were included.  This vertical temperature gradient

range corresponds with Stability Categories D and E according to Table D2 of the NPfI.  The modelled wind
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directions were E (90 degrees), ESE (112.5 degrees), and SE (135 degrees).  Wind directions 22.5 degrees

either side of the modelled directions were included; and

3. For  “strong  inversion”  atmospheric  conditions  with  no  wind, wind  speeds  up  to  0.5  m/s  and  vertical

temperature gradients in the range 3.0° to 5.2° C/100m were included.  This vertical temperature gradient

range corresponds with Stability Category F according to Table D2 of the NPfI.

Meteorological parameter bounds used to identify corresponding meteorological conditions during attended monitoring

are outlined in Table 3.2.  

Table 3.2: APPLICABLE METEOROLOGICAL CONDITION DEFINITIONS

Parameter Night

Calm Summer Wind Strong Inversion

Wind speed (m/s) 0.0 – 0.5 0.5 – 3.0 0.0 – 0.5

Wind direction (°) all 67.5°-157.5° all

Stability category D and E D and E F and G
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 4 RESULTS

 4.1 January 2020

 4.1.1 Total Measured Noise levels

Table 4.1: MEASURED NOISE LEVELS – JANUARY 20201

Location Start Date and
Time

LAmax 
dB

LA1 
dB

LA10 
dB

LAeq 
dB 

LA50 
dB

LA90 
dB

LAmin 
dB

N6 15/01/2020 23:18 52 49 49 48 48 47 44

N13 16/01/2020 00:50 49 35 31 29 28 26 24

N14 16/01/2020 00:25 52 38 33 32 31 29 17

N15 15/01/2020 22:59 48 46 45 42 41 40 38

N17 15/01/2020 22:29 56 55 54 53 52 51 49

N19 15/01/2020 22:04 49 44 42 41 40 37 33

N20 15/01/2020 23:47 79 69 58 55 35 26 22

N21 16/01/2020 00:51 54 49 41 37 28 22 19

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.1.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.3.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.1.3 Attended Noise Monitoring

Table 4.2 to Table 4.3 detail noise levels from WCP in the absence of other noise source.  Noise criteria are applicable if

weather conditions were within specified parameters during the measurement.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – JANUARY 2020

Location Start Date and
Time

Wind Speed
 m/s 1

Stability
Class 1

Criterion 
dB

Criterion
Applies? 2

WCP
LAeq,15min dB 3

Exceedance 4

N6 15/01/2020 23:18 1.6 E 37 Yes IA Nil

N13 16/01/2020 00:50 0.9 E 35 Yes 25 Nil

N14 16/01/2020 00:25 1.3 E 35 Yes IA Nil

N15 15/01/2020 22:59 1.3 F 37 Yes IA Nil

N17 15/01/2020 22:29 1.6 F 38 Yes IA Nil

N19 15/01/2020 22:04 0.0 F 35 Yes IA Nil

N20 15/01/2020 23:47 0.5 E 35 Yes IA Nil

N21 16/01/2020 00:51 0.9 E 35 Yes <25 Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – JANUARY 2020

Location Start Date and
Time

Wind Speed 
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 15/01/2020 23:18 1.6 E 45 Yes IA Nil

N13 16/01/2020 00:50 0.9 E 45 Yes 28 Nil

N14 16/01/2020 00:25 1.3 E 45 Yes IA Nil

N15 15/01/2020 22:59 1.3 F 45 Yes IA Nil

N17 15/01/2020 22:29 1.6 F 45 Yes IA Nil

N19 15/01/2020 22:04 0.0 F 45 Yes IA Nil

N20 15/01/2020 23:47 0.5 E 45 Yes IA Nil

N21 16/01/2020 00:51 0.9 E 45 Yes <25 Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.1.4 Comparison of Real-Time and Attended Noise Results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-directional) is shown in Table 4.4.  Low pass (<630 Hz) LAeq and LA90 are

typically good indicators of mining noise levels.

Table 4.4: REAL-TIME AND ATTENDED NOISE LEVELS, JANUARY 2020 1

Location/
Sentinex

Attended Start
Date and Time

Sentinex Start Date
and Time

Sentinex Data 
2

Attended Measurement

Total 
LAeq dB

Total
LA90 dB

Low pass (<630Hz)
LAeq dB

Low pass (<630Hz) 
LA90 dB

Total
LA90 dB

WCP
LAeq dB

N15/SX33 15/01/2020 22:59 15/01/2020 23:00 36 26 34 19 40 IA

N19/SX32 15/01/2020 22:04 15/01/2020 22:00 37 36 22 7 37 IA

N20/SX30 15/01/2020 23:47 15/01/2020 23:45 37 28 34 19 26 IA

N21/SX31 16/01/2020 00:51 16/01/2020 00:45 37 25 35 NR 22 <25

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 
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 4.2 February 2020

 4.2.1 Total Measured Noise levels

Table 4.5: MEASURED NOISE LEVELS – FEBRUARY 20201

Location Start Date and
Time

LAmax 
dB

LA1 
dB

LA10 
dB

LAeq 
dB 

LA50 
dB

LA90 
dB

LAmin 
dB

N6 06/02/2020 01:06 53 45 41 38 36 31 28

N13 06/02/2020 01:19 41 36 31 29 27 25 23

N14 06/02/2020 00:18 50 43 32 31 25 22 20

N15 05/02/2020 23:04 56 49 46 44 44 33 27

N17 05/02/2020 22:30 46 45 44 43 43 42 40

N19 05/02/2020 22:02 50 38 35 32 31 27 25

N20 05/02/2020 23:36 76 68 42 53 29 25 23

N21 06/02/2020 00:45 58 55 48 44 39 28 26

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.2.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.3.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.2.3 Attended Noise Monitoring

Table 4.6 to Table 4.7 detail noise levels from WCP in the absence of other noise source.  Noise criteria are applicable if

weather conditions were within specified parameters during the measurement.  

Table 4.6: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – FEBRUARY 2020

Location Start Date and
Time

Wind Speed
 m/s 1

Stability
Class 1

Criterion 
dB

Criterion
Applies? 2

WCP
LAeq,15min dB 3

Exceedance 4

N6 06/02/2020 01:06 5.4 E 37 No IA NA

N13 06/02/2020 01:19 5.0 E 35 No IA NA

N14 06/02/2020 00:18 4.2 E 35 No IA NA

N15 05/02/2020 23:04 1.1 E 37 Yes IA Nil

N17 05/02/2020 22:30 1.0 E 38 Yes IA Nil

N19 05/02/2020 22:02 0.9 E 35 Yes IA Nil

N20 05/02/2020 23:36 3.5 F 35 No IA NA

N21 06/02/2020 00:45 5.5 D 35 No IA NA

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.7: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – FEBRUARY 2020

Location Start Date and
Time

Wind Speed 
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 06/02/2020 01:06 5.4 E 45 No IA NA

N13 06/02/2020 01:19 5.0 E 45 No IA NA

N14 06/02/2020 00:18 4.2 E 45 No IA NA

N15 05/02/2020 23:04 1.1 E 45 Yes IA Nil

N17 05/02/2020 22:30 1.0 E 45 Yes IA Nil

N19 05/02/2020 22:02 0.9 E 45 Yes IA Nil

N20 05/02/2020 23:36 3.5 F 45 No IA NA

N21 06/02/2020 00:45 5.5 D 45 No IA NA

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.2.4 Comparison of Real-Time and Attended Noise Results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-directional) is shown in Table 4.8.  Low pass (<630 Hz) LAeq and LA90 are

typically good indicators of mining noise levels.

Table 4.8: REAL-TIME AND ATTENDED NOISE LEVELS, FEBRUARY 2020 1

Location/
Sentinex

Attended Start
Date and Time

Sentinex Start Date
and Time

Sentinex Data 
2

Attended Measurement

Total 
LAeq dB

Total
LA90 dB

Low pass (<630Hz)
LAeq dB

Low pass (<630Hz) 
LA90 dB

Total
LA90 dB

WCP
LAeq dB

N15/SX33 05/02/2020 23:04 05/02/2020 23:00 41 26 39 23 33 IA

N19/SX32 05/02/2020 22:02 05/02/2020 22:00 30 29 25 NR 27 IA

N20/SX30 05/02/2020 23:36 05/02/2020 23:30 42 32 37 30 25 IA

N21/SX31 06/02/2020 00:45 06/02/2020 00:45 46 31 44 NR 28 IA

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 
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 4.3 March 2020

 4.3.1 Total Measured Noise levels

Table 4.9: MEASURED NOISE LEVELS – MARCH 20201

Location Start Date and
Time

LAmax 
dB

LA1 
dB

LA10 
dB

LAeq 
dB 

LA50 
dB

LA90 
dB

LAmin 
dB

N6 11/03/2020 23:11 44 38 34 30 28 25 23

N13 12/03/2020 00:53 46 35 32 31 30 29 27

N14 12/03/2020 00:16 50 32 23 24 20 18 16

N15 11/03/2020 22:52 48 38 35 31 29 27 25

N17 11/03/2020 22:24 48 34 31 29 28 26 23

N19 11/03/2020 22:00 50 47 44 40 36 33 30

N20 11/03/2020 23:40 36 34 33 28 25 22 20

N21 12/03/2020 00:40 46 32 26 25 24 23 21

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.3.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.3.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.3.3 Attended Noise Monitoring

Table 4.10 to Table 4.11 detail noise levels from WCP in the absence of other noise source.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.10: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – MARCH 2020

Location Start Date and
Time

Wind Speed
 m/s 1

Stability
Class 1

Criterion 
dB

Criterion
Applies? 2

WCP
LAeq,15min dB 3

Exceedance 4

N6 11/03/2020 23:11 3.3 E 37 No IA NA

N13 12/03/2020 00:53 2.6 E 35 Yes 28 Nil

N14 12/03/2020 00:16 3.1 E 35 No IA NA

N15 11/03/2020 22:52 3.5 E 37 No IA NA

N17 11/03/2020 22:24 3.5 E 38 No IA NA

N19 11/03/2020 22:00 3.8 E 35 No IA NA

N20 11/03/2020 23:40 3.2 E 35 No IA NA

N21 12/03/2020 00:40 2.9 E 35 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.11: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – MARCH 2020

Location Start Date and
Time

Wind Speed 
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 11/03/2020 23:11 3.3 E 45 No IA NA

N13 12/03/2020 00:53 2.6 E 45 Yes 31 Nil

N14 12/03/2020 00:16 3.1 E 45 No IA NA

N15 11/03/2020 22:52 3.5 E 45 No IA NA

N17 11/03/2020 22:24 3.5 E 45 No IA NA

N19 11/03/2020 22:00 3.8 E 45 No IA NA

N20 11/03/2020 23:40 3.2 E 45 No IA NA

N21 12/03/2020 00:40 2.9 E 45 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.3.4 Comparison of Real-Time and Attended Noise Results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-directional) is shown in Table 4.12.  Low pass (<630 Hz) LAeq and LA90 are

typically good indicators of mining noise levels.

Table 4.12: REAL-TIME AND ATTENDED NOISE LEVELS, MARCH 2020 1

Location/
Sentinex

Attended Start
Date and Time

Sentinex Start Date
and Time

Sentinex Data 
2

Attended Measurement

Total 
LAeq dB

Total
LA90 dB

Low pass (<630Hz)
LAeq dB

Low pass (<630Hz) 
LA90 dB

Total
LA90 dB

WCP
LAeq dB

N15/SX33 11/03/2020 22:52 11/03/2020 22:45 45 30 27 26 27 IA

N19/SX32 11/03/2020 22:00 11/03/2020 22:00 37 33 35 30 33 IA

N20/SX30 11/03/2020 23:40 11/03/2020 23:45 31 27 24 20 22 IA

N21/SX31 12/03/2020 00:40 12/03/2020 00:45 28 27 24 26 23 IA

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 
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 4.4 April 2020

 4.4.1 Total Measured Noise levels

Table 4.13: MEASURED NOISE LEVELS – APRIL 2020 1

Location Start Date and
Time

LAmax 
dB

LA1 
dB

LA10 
dB

LAeq 
dB 

LA50 
dB

LA90 
dB

LAmin 
dB

N6 21/04/2020 01:57 45 36 33 30 29 27 24

N13 21/04/2020 01:09 46 30 23 22 20 18 17

N14 21/04/2020 00:58 37 28 25 24 23 22 20

N15 20/04/2020 23:36 46 37 34 32 31 28 26

N17 20/04/2020 22:55 47 39 34 32 30 29 26

N19 20/04/2020 22:26 52 30 24 23 21 20 18

N20 21/04/2020 00:15 53 32 27 26 23 19 18

N21 21/04/2020 01:27 50 40 36 34 33 31 28

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.4.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.3.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.4.3 Attended Noise Monitoring

Table 4.14 to Table 4.15 detail noise levels from WCP in the absence of other noise source.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.14: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – APRIL 2020

Location Start Date and
Time

Wind Speed
 m/s 1

Stability
Class 1

Criterion 
dB

Criterion
Applies? 2

WCP
LAeq,15min dB 3

Exceedance 4

N6 21/04/2020 01:57 0.7 F 37 Yes 30 Nil

N13 21/04/2020 01:09 1.0 F 35 Yes IA Nil

N14 21/04/2020 00:58 0.7 F 35 Yes <20 Nil

N15 20/04/2020 23:36 0.0 F 37 Yes 31 Nil

N17 20/04/2020 22:55 0.0 F 38 Yes 31 Nil

N19 20/04/2020 22:26 0.0 F 35 Yes <25 Nil

N20 21/04/2020 00:15 0.0 F 35 Yes <25 Nil

N21 21/04/2020 01:27 0.8 F 35 Yes 34 Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.15: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – APRIL 2020

Location Start Date and
Time

Wind Speed 
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 21/04/2020 01:57 0.7 F 45 Yes 37 Nil

N13 21/04/2020 01:09 1.0 F 45 Yes IA Nil

N14 21/04/2020 00:58 0.7 F 45 Yes <20 Nil

N15 20/04/2020 23:36 0.0 F 45 Yes 39 Nil

N17 20/04/2020 22:55 0.0 F 45 Yes 38 Nil

N19 20/04/2020 22:26 0.0 F 45 Yes <25 Nil

N20 21/04/2020 00:15 0.0 F 45 Yes <25 Nil

N21 21/04/2020 01:27 0.8 F 45 Yes 41 Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.4.4 Comparison of Real-Time and Attended Noise Results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-directional) is shown in Table 4.16.  Low pass (<630 Hz) LAeq and LA90 are

typically good indicators of mining noise levels.

Table 4.16: REAL-TIME AND ATTENDED NOISE LEVELS, APRIL 2020 1

Location/
Sentinex

Attended Start
Date and Time

Sentinex Start Date
and Time

Sentinex Data 
2

Attended Measurement

Total 
LAeq dB

Total
LA90 dB

Low pass (<630Hz)
LAeq dB

Low pass (<630Hz) 
LA90 dB

Total
LA90 dB

WCP
LAeq dB

N15/SX33 20/04/2020 23:36 20/04/2020 23:30 37 30 36 NR 28 31

N19/SX32 20/04/2020 22:26 20/04/2020 22:30 23 21 20 18 20 <25

N20/SX30 21/04/2020 00:15 21/04/2020 00:15 29 27 24 20 19 <25

N21/SX31 21/04/2020 01:27 21/04/2020 01:30 NR NR NR NR 31 34

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 
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 4.5 May 2020

 4.5.1 Total Measured Noise levels

Table 4.17: MEASURED NOISE LEVELS – MAY 20201

Location Start Date and
Time

LAmax 
dB

LA1 
dB

LA10 
dB

LAeq 
dB 

LA50 
dB

LA90 
dB

LAmin 
dB

N6 12/05/2020 01:16 53 47 41 37 30 23 19

N13 12/05/2020 01:24 47 44 35 32 27 24 21

N14 12/05/2020 00:20 47 30 24 22 20 19 17

N15 11/05/2020 23:05 39 27 21 20 19 18 17

N17 11/05/2020 22:32 38 24 19 18 17 15 14

N19 11/05/2020 22:05 36 26 21 19 16 15 14

N20 11/05/2020 23:39 39 33 29 25 22 19 17

N21 12/05/2020 00:54 42 36 33 28 25 22 19

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.5.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.3.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.5.3 Attended Noise Monitoring

Table 4.18 to Table 4.19 detail noise levels from WCP in the absence of other noise source.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.18: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – MAY 2020

Location Start Date and
Time

Wind Speed
 m/s 1

Stability
Class 1

Criterion 
dB

Criterion
Applies? 2

WCP
LAeq,15min dB 3

Exceedance 4

N6 12/05/2020 01:16 0.0 F 37 Yes IA Nil

N13 12/05/2020 01:24 0.0 G 35 No 27 NA

N14 12/05/2020 00:20 0.8 F 35 Yes IA Nil

N15 11/05/2020 23:05 0.8 F 37 Yes IA Nil

N17 11/05/2020 22:32 0.0 G 38 No IA NA

N19 11/05/2020 22:05 0.7 G 35 No IA NA

N20 11/05/2020 23:39 0.0 G 35 No IA NA

N21 12/05/2020 00:54 0.0 F 35 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.19: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – MAY 2020

Location Start Date and
Time

Wind Speed 
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 12/05/2020 01:16 0.0 F 45 Yes IA Nil

N13 12/05/2020 01:24 0.0 G 45 No 36 NA

N14 12/05/2020 00:20 0.8 F 45 Yes IA Nil

N15 11/05/2020 23:05 0.8 F 45 Yes IA Nil

N17 11/05/2020 22:32 0.0 G 45 No IA NA

N19 11/05/2020 22:05 0.7 G 45 No IA NA

N20 11/05/2020 23:39 0.0 G 45 No IA NA

N21 12/05/2020 00:54 0.0 F 45 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.5.4 Comparison of Real-Time and Attended Noise Results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-directional) is shown in Table 4.20.  Low pass (<630 Hz) LAeq and LA90 are

typically good indicators of mining noise levels.

Table 4.20: REAL-TIME AND ATTENDED NOISE LEVELS, MAY 2020 1

Location/
Sentinex

Attended Start
Date and Time

Sentinex Start Date
and Time

Sentinex Data 
2

Attended Measurement

Total 
LAeq dB

Total
LA90 dB

Low pass (<630Hz)
LAeq dB

Low pass (<630Hz) 
LA90 dB

Total
LA90 dB

WCP
LAeq dB

N15/SX33 11/05/2020 23:05 11/05/2020 23:00 26 18 22 19 18 IA

N19/SX32 11/05/2020 22:05 11/05/2020 22:00 19 17 10 7 15 IA

N20/SX30 11/05/2020 23:39 11/05/2020 23:30 26 24 21 16 19 IA

N21/SX31 12/05/2020 00:54 12/05/2020 01:00 42 24 41 24 22 IA

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 
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 4.6 June 2020

 4.6.1 Total Measured Noise levels

Table 4.21: MEASURED NOISE LEVELS – JUNE 2020 1

Location Start Date and
Time

LAmax 
dB

LA1 
dB

LA10 
dB

LAeq 
dB 

LA50 
dB

LA90 
dB

LAmin 
dB

N6 16/06/2020 23:57 44 36 31 29 27 26 24

N13 17/06/2020 00:33 44 34 27 24 20 18 16

N14 16/06/2020 23:42 40 28 23 22 21 20 18

N15 16/06/2020 23:33 50 34 31 28 27 25 22

N17 16/06/2020 22:25 40 34 32 29 27 23 20

N19 16/06/2020 22:00 36 24 20 18 18 17 16

N20 16/06/2020 23:05 36 28 25 23 23 21 20

N21 17/06/2020 00:07 55 51 48 42 33 30 28

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.6.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.3.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.6.3 Attended Noise Monitoring

Table 4.22 to Table 4.23 detail noise levels from WCP in the absence of other noise source.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.22: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – JUNE 2020

Location Start Date and
Time

Wind Speed
 m/s 1

Stability
Class 1

Criterion 
dB

Criterion
Applies? 2

WCP
LAeq,15min dB 3

Exceedance 4

N6 16/06/2020 23:57 0.6 F 37 Yes 25 Nil

N13 17/06/2020 00:33 0.0 F 35 Yes IA Nil

N14 16/06/2020 23:42 0.9 F 35 Yes IA Nil

N15 16/06/2020 23:33 0.7 F 37 Yes 26 Nil

N17 16/06/2020 22:25 0.6 F 38 Yes 23 Nil

N19 16/06/2020 22:00 0.0 F 35 Yes <20 Nil

N20 16/06/2020 23:05 0.0 F 35 Yes IA Nil

N21 17/06/2020 00:07 1.1 F 35 Yes <25 Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.23: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – JUNE 2020

Location Start Date and
Time

Wind Speed 
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 16/06/2020 23:57 0.6 F 45 Yes 32 Nil

N13 17/06/2020 00:33 0.0 F 45 Yes IA Nil

N14 16/06/2020 23:42 0.9 F 45 Yes IA Nil

N15 16/06/2020 23:33 0.7 F 45 Yes 35 Nil

N17 16/06/2020 22:25 0.6 F 45 Yes 26 Nil

N19 16/06/2020 22:00 0.0 F 45 Yes <20 Nil

N20 16/06/2020 23:05 0.0 F 45 Yes IA Nil

N21 17/06/2020 00:07 1.1 F 45 Yes 30 Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.6.4 Comparison of Real-Time and Attended Noise Results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-directional) is shown in Table 4.24.  Low pass (<630 Hz) LAeq and LA90 are

typically good indicators of mining noise levels.

Table 4.24: REAL-TIME AND ATTENDED NOISE LEVELS, JUNE 2020 1

Location/
Sentinex

Attended Start
Date and Time

Sentinex Start Date
and Time

Sentinex Data 
2

Attended Measurement

Total 
LAeq dB

Total
LA90 dB

Low pass (<630Hz)
LAeq dB

Low pass (<630Hz) 
LA90 dB

Total
LA90 dB

WCP
LAeq dB

N15/SX33 16/06/2020 23:33 16/06/2020 23:30 32 28 30 26 25 35

N19/SX32 16/06/2020 22:00 16/06/2020 22:00 21 20 19 16 17 <20

N20/SX30 16/06/2020 23:05 16/06/2020 23:00 27 26 19 18 21 IA

N21/SX31 17/06/2020 00:07 17/06/2020 00:00 43 28 40 25 30 <25

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 
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 4.7 July 2020

 4.7.1 Total Measured Noise levels

Table 4.25: MEASURED NOISE LEVELS – JULY 2020 1

Location Start Date and
Time

LAmax 
dB

LA1 
dB

LA10 
dB

LAeq 
dB 

LA50 
dB

LA90 
dB

LAmin 
dB

N6 16/07/2020 01:03 45 30 26 24 24 22 20

N14 16/07/2020 00:28 39 27 22 20 19 17 15

N15 15/07/2020 23:06 43 36 30 28 26 24 22

N17 15/07/2020 22:29 32 27 25 23 23 21 20

N19 15/07/2020 22:00 37 30 28 26 26 25 23

N20 15/07/2020 23:45 42 34 32 30 29 26 24

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.7.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.3.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.7.3 Attended Noise Monitoring

Table 4.26 to Table 4.27 detail noise levels from WCP in the absence of other noise source.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.26: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – JULY 2020

Location Start Date and
Time

Wind Speed
 m/s 1

Stability
Class 1

Criterion 
dB

Criterion
Applies? 2

WCP
LAeq,15min dB 3

Exceedance 4

N6 16/07/2020 01:03 2.3 E 37 Yes <25 Nil

N14 16/07/2020 00:28 1.7 F 35 Yes IA Nil

N15 15/07/2020 23:06 1.5 F 37 Yes <25 Nil

N17 15/07/2020 22:29 0.3 E 38 Yes <25 Nil

N19 15/07/2020 22:00 1.6 E 35 Yes IA Nil

N20 15/07/2020 23:45 1.8 E 35 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.27: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – JULY 2020

Location Start Date and
Time

Wind Speed 
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 16/07/2020 01:03 2.3 E 45 Yes 30 Nil

N14 16/07/2020 00:28 1.7 F 45 Yes IA Nil

N15 15/07/2020 23:06 1.5 F 45 Yes 28 Nil

N17 15/07/2020 22:29 0.3 E 45 Yes 27 Nil

N19 15/07/2020 22:00 1.6 E 45 Yes IA Nil

N20 15/07/2020 23:45 1.8 E 45 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.7.4 Comparison of Real-Time and Attended Noise Results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-directional) is shown in Table 4.28.  Low pass (<630 Hz) LAeq and LA90 are

typically good indicators of mining noise levels.

Table 4.28: REAL-TIME AND ATTENDED NOISE LEVELS, JULY 2020 1

Location/
Sentinex

Attended Start
Date and Time

Sentinex Start Date
and Time

Sentinex Data 
2

Attended Measurement

Total 
LAeq dB

Total
LA90 dB

Low pass (<630Hz)
LAeq dB

Low pass (<630Hz) 
LA90 dB

Total
LA90 dB

WCP
LAeq dB

N15/SX33 15/07/2020 23:06 15/07/2020 23:00 43 26 40 22 24 <25

N19/SX32 15/07/2020 22:00 15/07/2020 22:00 26 22 23 18 25 IA

N20/SX30 15/07/2020 23:45 15/07/2020 23:45 35 27 33 20 26 IA

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 
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 4.8 August 2020

 4.8.1 Total Measured Noise levels

Table 4.29: MEASURED NOISE LEVELS – AUGUST 2020 1

Location Start Date and
Time

LAmax 
dB

LA1 
dB

LA10 
dB

LAeq 
dB 

LA50 
dB

LA90 
dB

LAmin 
dB

N6 18/08/2020 23:15 46 44 42 40 39 37 34

N61 18/08/2020 23:39 48 44 41 39 39 36 33

N14 19/08/2020 00:54 36 31 29 26 24 23 21

N15 18/08/2020 22:55 44 41 39 37 36 34 31

N17 18/08/2020 22:24 40 36 34 32 32 30 26

N19 18/08/2020 22:00 42 32 29 28 27 25 22

N20 19/08/2020 00:17 75 68 47 53 34 26 24

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP; and

2. Remeasure.

 4.8.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.3.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.8.3 Attended Noise Monitoring

Table 4.30 to Table 4.31 detail noise levels from WCP in the absence of other noise source.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.30: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – AUGUST 2020

Location Start Date and
Time

Wind Speed
 m/s 1

Stability
Class 1

Criterion 
dB

Criterion
Applies? 2

WCP
LAeq,15min dB 3

Exceedance 4

N6 18/08/2020 23:15 0.0 G 37 No 40 NA

N65 18/08/2020 23:39 0.0 G 37 No 39 NA

N14 19/08/2020 00:54 0.0 G 35 No IA NA

N15 18/08/2020 22:55 0.0 G 37 No 37 NA

N17 18/08/2020 22:24 0.0 G 38 No 32 NA

N19 18/08/2020 22:00 0.0 F 35 Yes <25 Nil

N20 19/08/2020 00:17 0.0 G 35 No <25 NA

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; 

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL; and

5. Remeasure.

Table 4.31: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – AUGUST 2020

Location Start Date and
Time

Wind Speed 
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 18/08/2020 23:15 0.0 G 45 No 46 NA

N65 18/08/2020 23:39 0.0 G 45 No 48 NA

N14 19/08/2020 00:54 0.0 G 45 No IA NA

N15 18/08/2020 22:55 0.0 G 45 No 43 NA

N17 18/08/2020 22:24 0.0 G 45 No 36 NA

N19 18/08/2020 22:00 0.0 F 45 Yes 30 Nil

N20 19/08/2020 00:17 0.0 G 45 No <25 NA

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; 

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL; and

5. Remeasure.
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 4.8.4 Comparison of Real-Time and Attended Noise Results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-directional) is shown in Table 4.32.  Low pass (<630 Hz) LAeq and LA90 are

typically good indicators of mining noise levels.

Table 4.32: REAL-TIME AND ATTENDED NOISE LEVELS, AUGUST 2020 1

Location/
Sentinex

Attended Start
Date and Time

Sentinex Start Date
and Time

Sentinex Data 
2

Attended Measurement

Total 
LAeq dB

Total
LA90 dB

Low pass (<630Hz)
LAeq dB

Low pass (<630Hz) 
LA90 dB

Total
LA90 dB

WCP
LAeq dB

N15/SX33 18/08/2020 22:55 18/08/2020 23:00 39 35 38 35 34 37

N19/SX32 18/08/2020 22:00 18/08/2020 22:00 31 28 29 28 25 <25

N20/SX30 19/08/2020 00:17 19/08/2020 00:15 39 29 36 23 26 <25

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 
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 4.9 September 2020

 4.9.1 Total Measured Noise levels

Table 4.33: MEASURED NOISE LEVELS – SEPTEMBER 2020 1

Location Start Date and
Time

LAmax 
dB

LA1 
dB

LA10 
dB

LAeq 
dB 

LA50 
dB

LA90 
dB

LAmin 
dB

N6 02/09/2020 00:45 37 29 27 26 26 25 23

N14 02/09/2020 00:18 45 30 28 27 26 25 23

N15 01/09/2020 23:05 45 31 29 27 27 24 22

N17 01/09/2020 22:32 30 26 22 21 20 18 16

N19 01/09/2020 22:04 39 32 27 25 23 21 19

N20 01/09/2020 23:40 52 47 38 35 25 22 19

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.9.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.3.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.9.3 Attended Noise Monitoring

Table 4.34 to Table 4.35 detail noise levels from WCP in the absence of other noise source.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.34: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – SEPTEMBER 2020

Location Start Date and
Time

Wind Speed
 m/s 1

Stability
Class 1

Criterion 
dB

Criterion
Applies? 2

WCP
LAeq,15min dB 3

Exceedance 4

N6 02/09/2020 00:45 0.0 G 37 No <25 NA

N14 02/09/2020 00:18 0.0 G 35 No 25 NA

N15 01/09/2020 23:05 0.0 G 37 No 27 NA

N17 01/09/2020 22:32 0.0 F 38 Yes <20 Nil

N19 01/09/2020 22:04 0.0 G 35 No <20 NA

N20 01/09/2020 23:40 0.0 F 35 Yes <25 Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.35: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – SEPTEMBER 2020

Location Start Date and
Time

Wind Speed 
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 02/09/2020 00:45 0.0 G 45 No <25 NA

N14 02/09/2020 00:18 0.0 G 45 No 29 NA

N15 01/09/2020 23:05 0.0 G 45 No 45 NA

N17 01/09/2020 22:32 0.0 F 45 Yes <25 Nil

N19 01/09/2020 22:04 0.0 G 45 No <25 NA

N20 01/09/2020 23:40 0.0 F 45 Yes 28 Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.9.4 Comparison of Real-Time and Attended Noise Results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-directional) is shown in Table 4.36.  Low pass (<630 Hz) LAeq and LA90 are

typically good indicators of mining noise levels.

Table 4.36: REAL-TIME AND ATTENDED NOISE LEVELS, SEPTEMBER 2020 1

Location/
Sentinex

Attended Start
Date and Time

Sentinex Start Date
and Time

Sentinex Data 
2

Attended Measurement

Total 
LAeq dB

Total
LA90 dB

Low pass (<630Hz)
LAeq dB

Low pass (<630Hz) 
LA90 dB

Total
LA90 dB

WCP
LAeq dB

N15/SX33 01/09/2020 23:05 01/09/2020 23:00 35 27 31 24 24 27

N19/SX32 01/09/2020 22:04 01/09/2020 22:00 26 24 23 21 21 <20

N20/SX30 01/09/2020 23:40 01/09/2020 23:45 29 26 25 22 22 <25

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 
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 4.10 October 2020

 4.10.1 Total Measured Noise levels

Table 4.37: MEASURED NOISE LEVELS – OCTOBER 2020 1

Location Start Date and
Time

LAmax 
dB

LA1 
dB

LA10 
dB

LAeq 
dB 

LA50 
dB

LA90 
dB

LAmin 
dB

N6 06/10/2020 23:20 50 43 41 39 39 35 25

N14 06/10/2020 22:35 57 53 49 45 42 34 25

N15 06/10/2020 23:01 51 42 36 33 30 27 23

N17 06/10/2020 22:27 45 39 36 34 34 32 30

N19 06/10/2020 22:00 49 45 42 39 38 36 33

N20 06/10/2020 22:00 51 40 37 33 29 24 22

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.10.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.3.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  



Wilpinjong Coal - Annual Environmental Monitoring Report 2 020
20319_R01 Page 38

 4.10.3 Attended Noise Monitoring

Table 4.38 to Table 4.39 detail noise levels from WCP in the absence of other noise source.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.38: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – OCTOBER 2020

Location Start Date and
Time

Wind Speed
 m/s 1

Stability
Class 1

Criterion 
dB

Criterion
Applies? 2

WCP
LAeq,15min dB 3

Exceedance 4

N6 06/10/2020 23:20 3.0 D 37 Yes IA Nil

N14 06/10/2020 22:35 2.7 D 35 Yes IA Nil

N15 06/10/2020 23:01 2.4 D 37 Yes IA Nil

N17 06/10/2020 22:27 2.7 D 38 Yes IA Nil

N19 06/10/2020 22:00 3.0 D 35 Yes IA Nil

N20 06/10/2020 22:00 3.0 D 35 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.39: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – OCTOBER 2020

Location Start Date and
Time

Wind Speed 
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 06/10/2020 23:20 3.0 D 45 Yes IA Nil

N14 06/10/2020 22:35 2.7 D 45 Yes IA Nil

N15 06/10/2020 23:01 2.4 D 45 Yes IA Nil

N17 06/10/2020 22:27 2.7 D 45 Yes IA Nil

N19 06/10/2020 22:00 3.0 D 45 Yes IA Nil

N20 06/10/2020 22:00 3.0 D 45 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.10.4 Comparison of Real-Time and Attended Noise Results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-directional) is shown in Table 4.40.  Low pass (<630 Hz) LAeq and LA90 are

typically good indicators of mining noise levels.

Table 4.40: REAL-TIME AND ATTENDED NOISE LEVELS, OCTOBER 2020 1

Location/
Sentinex

Attended Start
Date and Time

Sentinex Start Date
and Time

Sentinex Data 
2

Attended Measurement

Total 
LAeq dB

Total
LA90 dB

Low pass (<630Hz)
LAeq dB

Low pass (<630Hz) 
LA90 dB

Total
LA90 dB

WCP
LAeq dB

N14/SX31 06/10/2020 22:35 06/10/2020 22:30 40 35 24 18 34 IA

N15/SX33 06/10/2020 23:01 06/10/2020 23:00 49 34 28 22 27 IA

N19/SX32 06/10/2020 22:00 06/10/2020 22:00 43 39 28 25 36 IA

N20/SX30 06/10/2020 22:00 06/10/2020 22:00 43 25 38 20 24 IA

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 
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 4.11 November 2020

 4.11.1 Total Measured Noise levels

Table 4.41: MEASURED NOISE LEVELS – NOVEMBER 2020 1

Location Start Date and
Time

LAmax 
dB

LA1 
dB

LA10 
dB

LAeq 
dB 

LA50 
dB

LA90 
dB

LAmin 
dB

N6 11/11/2020 23:27 56 51 44 41 37 35 33

N14 12/11/2020 00:50 52 42 38 34 31 27 23

N15 11/11/2020 23:04 55 53 40 39 30 29 28

N17 11/11/2020 22:27 57 46 43 42 42 41 39

N19 11/11/2020 22:00 56 53 52 50 50 48 44

N20 12/11/2020 00:01 46 42 38 33 28 26 24

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.11.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.3.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.11.3 Attended Noise Monitoring

Table 4.42 to Table 4.43 detail noise levels from WCP in the absence of other noise source.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.42: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – NOVEMBER 2020

Location Start Date and
Time

Wind Speed
 m/s 1

Stability
Class 1

Criterion 
dB

Criterion
Applies? 2

WCP
LAeq,15min dB 3

Exceedance 4

N6 11/11/2020 23:27 0.9 G 37 No <25 NA

N14 12/11/2020 00:50 1.3 F 35 Yes 23 Nil

N15 11/11/2020 23:04 1.0 G 37 No 27 NA

N17 11/11/2020 22:27 0.8 F 38 Yes <20 Nil

N19 11/11/2020 22:00 0.5 F 35 Yes IA Nil

N20 12/11/2020 00:01 1.0 E 35 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.43: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – NOVEMBER 2020

Location Start Date and
Time

Wind Speed 
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 11/11/2020 23:27 0.9 G 45 No <25 NA

N14 12/11/2020 00:50 1.3 F 45 Yes 26 Nil

N15 11/11/2020 23:04 1.0 G 45 No 30 NA

N17 11/11/2020 22:27 0.8 F 45 Yes <25 Nil

N19 11/11/2020 22:00 0.5 F 45 Yes IA Nil

N20 12/11/2020 00:01 1.0 E 45 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.11.4 Comparison of Real-Time and Attended Noise Results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-directional) is shown in Table 4.44.  Low pass (<630 Hz) LAeq and LA90 are

typically good indicators of mining noise levels.

Table 4.44: REAL-TIME AND ATTENDED NOISE LEVELS, NOVEMBER 2020 1

Location/
Sentinex

Attended Start
Date and Time

Sentinex Start Date
and Time

Sentinex Data 
2

Attended Measurement

Total 
LAeq dB

Total
LA90 dB

Low pass (<630Hz)
LAeq dB

Low pass (<630Hz) 
LA90 dB

Total
LA90 dB

WCP
LAeq dB

N14/SX31 12/11/2020 00:50 12/11/2020 00:45 32 25 23 20 27 23

N15/SX33 11/11/2020 23:04 11/11/2020 23:00 47 30 31 28 29 27

N19/SX32 11/11/2020 22:00 11/11/2020 22:00 42 40 24 NR 48 IA

N20/SX30 12/11/2020 00:01 12/11/2020 00:00 40 33 21 19 26 IA

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 
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 4.12 December 2020

 4.12.1 Total Measured Noise levels

Table 4.45: MEASURED NOISE LEVELS – DECEMBER 2020 1

Location Start Date and
Time

LAmax 
dB

LA1 
dB

LA10 
dB

LAeq 
dB 

LA50 
dB

LA90 
dB

LAmin 
dB

N6 10/12/2020 00:43 53 49 46 40 30 20 17

N14 10/12/2020 00:15 51 43 38 34 27 22 18

N15 09/12/2020 23:00 52 47 45 43 43 40 28

N17 09/12/2020 22:27 51 50 50 48 48 46 44

N19 09/12/2020 22:00 53 51 49 47 47 45 41

N20 09/12/2020 23:30 52 47 45 42 42 32 26

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.

 4.12.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.3.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.12.3 Attended Noise Monitoring

Table 4.46 to Table 4.47 detail noise levels from WCP in the absence of other noise source.  Noise criteria are applicable

if weather conditions were within specified parameters during the measurement.  

Table 4.46: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – DECEMBER 2020

Location Start Date and
Time

Wind Speed
 m/s 1

Stability
Class 1

Criterion 
dB

Criterion
Applies? 2

WCP
LAeq,15min dB 3

Exceedance 4

N6 10/12/2020 00:43 0.9 D 37 Yes IA Nil

N14 10/12/2020 00:15 1.1 E 35 Yes IA Nil

N15 09/12/2020 23:00 0.8 F 37 Yes IA Nil

N17 09/12/2020 22:27 1.4 F 38 Yes <25 Nil

N19 09/12/2020 22:00 0.0 G 35 No IA NA

N20 09/12/2020 23:30 0.7 E 35 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LAeq,15minute attributed to WCP, including modifying factors if applicable; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.

Table 4.47: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – DECEMBER 2020

Location Start Date and
Time

Wind Speed 
m/s 1

Stability
Class 1

Criterion
dB

Criterion
Applies? 2

WCP 
LA1,1min dB 3

Exceedance 4

N6 10/12/2020 00:43 0.9 D 45 Yes IA Nil

N14 10/12/2020 00:15 1.1 E 45 Yes IA Nil

N15 09/12/2020 23:00 0.8 F 45 Yes IA Nil

N17 09/12/2020 22:27 1.4 F 45 Yes 28 Nil

N19 09/12/2020 22:00 0.0 G 45 No IA NA

N20 09/12/2020 23:30 0.7 E 45 Yes IA Nil

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions; 

3. Site-only LA1,1minute attributed to WCP; and

4. NA in exceedance column means criterion was not applicable due to atmospheric conditions outside those specified in EPL.
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 4.12.4 Comparison of Real-Time and Attended Noise Results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-directional) is shown in Table 4.48.  Low pass (<630 Hz) LAeq and LA90 are

typically good indicators of mining noise levels.

Table 4.48: REAL-TIME AND ATTENDED NOISE LEVELS, DECEMBER 2020 1

Location/
Sentinex

Attended Start
Date and Time

Sentinex Start Date
and Time

Sentinex Data 
2

Attended Measurement

Total 
LAeq dB

Total
LA90 dB

Low pass (<630Hz)
LAeq dB

Low pass (<630Hz) 
LA90 dB

Total
LA90 dB

WCP
LAeq dB

N14/SX31 10/12/2020 00:15 10/12/2020 00:15 27 20 21 19 22 IA

N15/SX33 09/12/2020 23:00 09/12/2020 23:00 46 24 19 18 40 IA

N19/SX32 09/12/2020 22:00 09/12/2020 22:00 44 43 28 25 45 IA

N20/SX30 09/12/2020 23:30 09/12/2020 23:30 36 32 17 15 32 IA

Notes:

1. Levels in this table are not necessarily the result of activity at WCP; and

2. NR – no Sentinex data recorded for this period. 
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 5 LONG TERM NOISE TRENDS

Site-only  LAeq noise levels measured during monthly attended environmental noise monitoring over a 5-year period

from January 2016 to December 2020 have been collated and graphed to summarise WCP long-term noise performance.

Less than five years of data was available at three locations due to monitoring commencing at those locations during the

5-year period.  

Due to the qualitative nature of some attended noise monitoring descriptors, calculation of site noise statistics such as
mean, median, and standard deviation is not always possible.   Subsequently,  site-only  LAeq noise levels for each

monitoring event have been grouped into one of three categories:

1. WCP-only  LAeq was either inaudible (IA), not measurable (NM), or less than 30 dB, which together are

represented by green bars; 

2. WCP-only LAeq was between 30 dB and the relevant impact assessment criterion (inclusive), represented by

blue bars; or 

3. WCP-only LAeq was greater than the impact assessment criterion for that location, represented by red bars.  

For each calendar year, the percentage of  occurrence for each of these categories is shown, as well as annual trend

lines  over  the  entire  five-year  period.   Figures  show  site-only  LAeq noise  levels,  including  adjustments  due  to

modifying factors, as defined by the Environment Protection Authority (EPA) ‘Noise Policy for Industry’ (NPfI, current

as of October 2017).  Meteorological conditions and applicability of noise criteria have not been considered.  

 5.1 Noise Trend Graphs
Site-only LAeq noise levels measured during attended environmental noise monitoring over a 5-year period have been

collated  and  graphed  to  summarise  long-term noise  trends.   Figure  2 to  Figure  9 provide  percentage  occurrence

information for WCP noise levels at eight monitoring locations.  
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Figure 2: Attended noise monitoring data, N6

Figure 3: Attended noise monitoring data, N13
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Figure 4: Attended noise monitoring data, N14

Figure 5: Attended noise monitoring data, N15
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Figure 6: Attended noise monitoring data, N17

Figure 7: Attended noise monitoring data, N19
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Figure 8: Attended noise monitoring data, N20

Figure 9: Attended noise monitoring data, N21
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 5.2 Discussion
There were no exceedances of WCP impact assessment LAeq noise criteria at any monitoring location during the 5-year

period assessed.  A single potential exceedance was measured at N6 in August 2020, but noise criteria were determined

to be not applicable due to meteorological conditions during the measurement.

Site-only LAeq noise levels were low (either IA, NM, or less than 30 dB) for a large majority of measurements at all

monitoring locations.  Additional discussion of individual monitoring locations is provided below:

• At North Mogo Road (N19) and Ringwood Road (N20), site-only  LAeq noise levels were inaudible or less

than 25 dB during all attended noise monitoring measurements;

• At Tichular (N14), site-only  LAeq noise levels were less than 30 dB during all attended noise monitoring

measurements; and 

• At all other monitoring locations, site-only LAeq noise levels were occasionally above 30 dB during attended

noise monitoring, but always below the relevant impact assessment criterion.  

Long-term noise trend lines were largely constant or increased slightly.  Long-term noise trend lines at Coonaroo (N13)

decreased slightly.  
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 6 COMPARISON WITH EIS MODELLED PREDICTIONS

A noise and blasting assessment was prepared in November 2015 as part of an EIS to support application of the WEP.

As part of the modelling assessment, noise levels from WCP were predicted for representative operating scenarios, time

periods and weather conditions.  

Predicted noise levels for “Year 2020” have been used for comparison to measured noise levels.  Table 6.1 summarises

predicted noise levels for specific monitoring locations detailed in Table 26 and 27 of the noise and blasting assessment,

under certain meteorological condition defined in Section 3.5 of this report.

Table 6.1: WCP OPERATIONAL PREDICTIONS, YEAR 2020 – dB

Monitoring
Location ID

Location Nearest
Property ID

Night LAeq,15minute
Calm

Night LAeq,15minute
Wind or Inversion

Night LA1,1minute
Wind or Inversion

N6 St Laurence O’Toole
Catholic Church

(903)1 19 33 40

N13 Coonaroo 692 14 34 40

N14 Tichular (153)1 13 31 38

N15 Wollar Village (933)1 18 35 42

N17 Mogo Road 102 21 35 42

N19 North Mogo Road 104 19 31 37

N20 Ringwood Road 160 9 27 34

N21 Wandoona - - - -

Notes: 

1. Monitoring location is not at residence in brackets.  Noise predictions for the nearest residence have been use for comparison; and

2. This property is now mine owned.  Comparisons to predicted levels have been provided for informational purposes only.  

Monitoring location N21, Wandoona, is not near any private-owned receptors and there are no predicted noise levels for

this location in the noise and blasting assessment.  This monitoring location is only used for validation of a real-time

noise monitoring unit.  Therefore, no comparison with EIS modelled predictions has been undertaken for this location.  

Table 6.2 to  Table 6.8 of this report compare the measured operational levels to predicted noise levels in the EIS for

Year  2020.   A positive  difference  indicates  the  measured  level  is  greater  than  the predicted  level  and  a  negative

difference indicates the measured levels are less than predicted in the EIS.  

When meteorological conditions during the attended monitoring measurement do not correspond with those that are

modelled, the meteorological conditions are considered “not applicable” (NA) and no further analysis is undertaken.

When meteorological conditions during the measurement correspond with modelled conditions, but measured WCP

noise levels were not directly quantifiable, measured and modelled noise levels are “not comparable” (NC) and no

further analysis is required. 
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 6.1.1 N6, St Laurence O’Toole Catholic Church

Table 6.2: MEASURED WCP LAeq,15minute COMPARED TO YEAR 2020 PREDICTED LAeq,15minute AT N6, dB(A)

Month Applicable Meteorological
Condition1,2

Measured WCP
LAeq,15minute

Predicted WCP
LAeq,15minute

Difference2,3 Measured WCP
LA1,1minute

Predicted WCP
LA1,1minute

Difference2,3

January Summer Wind IA 33 NC IA 40 NC

February NA IA - NC IA - NC

March NA IA - NC IA - NC

April NA 30 - NC 37 - NC

May Strong Inversion IA 33 NC IA 40 NC

June NA 25 - NC 32 - NC

July NA <25 - NC 30 - NC

August Strong Inversion 40 33 +7 46 40 +6

September Strong Inversion <25 33 NC <25 40 NC

October Summer Wind IA 33 NC IA 40 NC

November NA <25 - NC <25 - NC

December Summer Wind IA 33 NC IA 40 NC

Notes:

1. Refer to Table 3.1 for applicable meteorological conditions;

2. NA indicates meteorological conditions during the measurement did not correspond with any modelled meteorological conditions, and were not applicable for comparison; and

3. NC indicates measured WCP noise levels were inaudible (IA), not measurable (NM), or expressed as a “less than” quantity (e.g. less than 30 dB), therefore measured and predicted noise levels were not comparable.  

When comparable, noise levels measured at NA6 in  2020 were lower than noise levels predicted for Year  2020 in the EIS on five occasions and higher than predicted on one

occasion.  
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 6.1.2 N13, Coonaroo

Table 6.3: MEASURED WCP LAeq,15minute COMPARED TO YEAR 2020 PREDICTED LAeq,15minute AT N13, dB(A)

Month Applicable Meteorological
Condition1,2

Measured WCP
LAeq,15minute

Predicted WCP
LAeq,15minute

Difference2,3 Measured WCP
LA1,1minute

Predicted WCP
LA1,1minute

Difference2,3

January Summer Wind 25 34 -9 28 40 -12

February NA IA - NC IA - NC

March Summer Wind 28 34 -6 31 40 -9

April NA IA - NC IA - NC

May Strong Inversion 27 34 -7 36 40 -4

June Strong Inversion IA 34 NC IA 40 NC

Notes:

1. Refer to Table 3.1 for applicable meteorological conditions;

2. NA indicates meteorological conditions during the measurement did not correspond with any modelled meteorological conditions, and were not applicable for comparison; 

3. NC indicates measured WCP noise levels were inaudible (IA), not measurable (NM), or expressed as a “less than” quantity (e.g. less than 30 dB), therefore measured and predicted noise levels were not comparable;
and

4. No predicted LA1,1minute has been provided for calm conditions, so measured noise levels have been compared to the worst-case predicted LA1,1minute.   

When comparable to modelled noise levels, noise levels measured at NA13 were lower than noise levels predicted for Year 2020 in the EIS.  The property at N13 was acquired by

another mining operation and monitoring ceased from July 2020. 
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 6.1.3 N14, Tichular

Table 6.4: MEASURED WCP LAeq,15minute COMPARED TO YEAR 2020 PREDICTED LAeq,15minute AT N14, dB(A)

Month Applicable Meteorological
Condition1,2

Measured WCP
LAeq,15minute

Predicted WCP
LAeq,15minute

Difference2,3 Measured WCP
LA1,1minute

Predicted WCP
LA1,1minute

Difference2,3

January Summer Wind IA 31 NC IA 38 NC

February NA IA - NC IA - NC

March NA IA - NC IA - NC

April NA <20 - NC <20 - NC

May NA IA - NC IA - NC

June NA IA - NC IA - NC

July NA IA - NC IA - NC

August Strong Inversion IA 31 NC IA 38 NC

September Strong Inversion 25 31 -6 29 38 -9

October Summer Wind IA 31 NC IA 38 NC

November NA 23 - NC 26 - NC

December Summer Wind IA 31 NC IA 38 NC

Notes:

1. Refer to Table 3.1 for applicable meteorological conditions;

2. NA indicates meteorological conditions during the measurement did not correspond with any modelled meteorological conditions, and were not applicable for comparison; 

3. NC indicates measured WCP noise levels were inaudible (IA), not measurable (NM), or expressed as a “less than” quantity (e.g. less than 30 dB), therefore measured and predicted noise levels were not comparable;
and

4. No predicted LA1,1minute has been provided for calm conditions, so measured noise levels have been compared to the worst-case predicted LA1,1minute.   

When comparable to modelled noise levels, noise levels measured at NA14 in 2020 were lower than noise levels predicted for Year 2020 in the EIS.  
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 6.1.4 N15, Wollar Village

Table 6.5: MEASURED WCP LAeq,15minute COMPARED TO YEAR 2020 PREDICTED LAeq,15minute AT N15, dB(A)

Month Applicable Meteorological
Condition1,2

Measured WCP
LAeq,15minute

Predicted WCP
LAeq,15minute

Difference2,3 Measured WCP
LA1,1minute

Predicted WCP
LA1,1minute

Difference2,3

January NA IA - NC IA - NC

February NA IA - NC IA - NC

March NA IA - NC IA - NC

April Strong Inversion 31 35 -4 39 42 -3

May NA IA - NC IA - NC

June NA 26 - NC 35 - NC

July NA <25 - NC 28 - NC

August Strong Inversion 37 35 +2 43 42 +1

September Strong Inversion 27 35 -7 45 42 +3

October Summer Wind IA 35 NC IA 42 NC

November NA 27 - NC 30 - NC

December NA IA - NC IA - NC

Notes:

1. Refer to Table 3.1 for applicable meteorological conditions;

2. NA indicates meteorological conditions during the measurement did not correspond with any modelled meteorological conditions, and were not applicable for comparison; and

3. NC indicates measured WCP noise levels were inaudible (IA), not measurable (NM), or expressed as a “less than” quantity (e.g. less than 30 dB), therefore measured and predicted noise levels were not comparable.  

When comparable to modelled noise levels, noise levels measured at N15 in 2020 were generally similar to noise levels predicted for Year 2020 in the EIS.  Measured LAeq noise

levels were higher than predicted in the EIS on one occasion and lower than predicted on three occasions.  LA1,1minute noise levels were higher than predicted in the EIS on two

occasions and lower than predicted on two occasions.
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 6.1.5 N17, Mogo Road

Table 6.6: MEASURED WCP LAeq,15minute COMPARED TO YEAR 2020 PREDICTED LAeq,15minute AT N17, dB(A)

Month Applicable Meteorological
Condition1,2

Measured WCP
LAeq,15minute

Predicted WCP
LAeq,15minute

Difference2,3 Measured WCP
LA1,1minute

Predicted WCP
LA1,1minute

Difference2,3

January NA IA - NC IA - NC

February NA IA - NC IA - NC

March NA IA - NC IA - NC

April Strong Inversion 31 35 -4 38 42 -4

May Strong Inversion IA 35 NC IA 42 NC

June NA 23 - NC 26 - NC

July Calm <25 21 NC 27 - NC

August Strong Inversion 32 35 -3 36 42 -6

September Strong Inversion <20 35 NC <25 42 NC

October Summer Wind IA 35 NC IA 42 NC

November NA <20 - NC <25 - NC

December NA <25 - NC 28 - NC

Notes:

1. Refer to Table 3.1 for applicable meteorological conditions;

2. NA indicates meteorological conditions during the measurement did not correspond with any modelled meteorological conditions, and were not applicable for comparison; and

3. NC indicates measured WCP noise levels were inaudible (IA), not measurable (NM), or expressed as a “less than” quantity (e.g. less than 30 dB), therefore measured and predicted noise levels were not comparable.  

When comparable to modelled noise levels, noise levels measured at NA17 in 2020 were lower than noise levels predicted for Year 2020 in the EIS.  
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 6.1.6 N19, North Mogo Road

Table 6.7: MEASURED WCP LAeq,15minute COMPARED TO YEAR 2020 PREDICTED LAeq,15minute AT N19, dB(A)

Month Applicable Meteorological
Condition1,2

Measured WCP
LAeq,15minute

Predicted WCP
LAeq,15minute

Difference2,3 Measured WCP
LA1,1minute

Predicted WCP
LA1,1minute

Difference2,3

January Strong Inversion IA 31 NC IA 37 NC

February NA IA - NC IA - NC

March NA IA - NC IA - NC

April Strong Inversion <25 31 NC <25 37 NC

May NA IA - NC IA - NC

June Strong Inversion <20 31 NC <20 37 NC

July NA IA - NC IA - NC

August Strong Inversion <25 31 NC 30 37 -7

September Strong Inversion <20 31 NC <25 37 NC

October NA IA - NC IA - NC

November Strong Inversion IA 31 NC IA 37 NC

December Strong Inversion IA 31 NC IA 37 NC

Notes:

1. Refer to Table 3.1 for applicable meteorological conditions;

2. NA indicates meteorological conditions during the measurement did not correspond with any modelled meteorological conditions, and were not applicable for comparison; 

3. NC indicates measured WCP noise levels were inaudible (IA), not measurable (NM), or expressed as a “less than” quantity (e.g. less than 30 dB), therefore measured and predicted noise levels were not comparable;
and

4. No predicted LA1,1minute has been provided for calm conditions, so measured noise levels have been compared to the worst-case predicted LA1,1minute.   

When comparable to modelled noise levels, noise levels measured at NA19 in 2020 were lower than noise levels predicted for Year 2020 in the EIS.  
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 6.1.7 N20, Ringwood Road

Table 6.8: MEASURED WCP LAeq,15minute COMPARED TO YEAR 2020 PREDICTED LAeq,15minute AT N20, dB(A)

Month Applicable Meteorological
Condition1,2

Measured WCP
LAeq,15minute

Predicted WCP
LAeq,15minute

Difference2,3 Measured WCP
LA1,1minute

Predicted WCP
LA1,1minute

Difference2,3

January Calm IA 9 NC IA - NC

February NA IA - NC IA - NC

March NA IA - NC IA - NC

April Strong Inversion <25 27 NC <25 34 NC

May Strong Inversion IA 27 NC IA 34 NC

June Strong Inversion IA 27 NC IA 34 NC

July NA IA - NC IA - NC

August Strong Inversion <25 27 NC <25 34 NC

September Strong Inversion <25 27 NC 28 34 -6

October NA IA - NC IA - NC

November Summer Wind IA 27 NC IA 34 NC

December NA IA - NC IA - NC

Notes:

1. Refer to Table 3.1 for applicable meteorological conditions;

2. NA indicates meteorological conditions during the measurement did not correspond with any modelled meteorological conditions, and were not applicable for comparison; 

3. NC indicates measured WCP noise levels were inaudible (IA), not measurable (NM), or expressed as a “less than” quantity (e.g. less than 30 dB), therefore measured and predicted noise levels were not comparable;
and

4. No predicted LA1,1minute has been provided for calm conditions, so measured noise levels have been compared to the worst-case predicted LA1,1minute.   

When comparable to modelled noise levels, noise levels measured at NA20 in 2020 were lower than noise levels predicted for Year 2020 in the EIS.  
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 7 SUMMARY

Global Acoustics was engaged by WCP to provide an Annual Environmental Monitoring Report for 2020, in order to

compare noise monitoring results against both relevant criteria and predictions in the most recently approved EIS for the

WEP.  

This report summarises monthly attended noise monitoring surveys conducted around WCP during the reporting period

1 January to 31 December 2020.  The purpose of the surveys was to quantify and describe the acoustic environment

around the site and compare results with specified limits.  The duration of each measurement was 15 minutes.  

Attended noise monitoring described in  this  report  was  conducted  on a monthly basis  in  accordance  with Project

Approval SSD-6764, the WCP NMP, and EPL No. 12425.  

 7.1 January to December 2020 Compliance

During 2020 attended noise monitoring, noise levels from WCP complied with relevant noise limits at all monitoring

locations.  Criteria may not always be applicable due to meteorological conditions at the time of monitoring.  

 7.2 Long-Term Noise Trends
Site-only LAeq noise levels were low (either IA, NM, or less than 30 dB) for a large majority of measurements at all

monitoring locations.  Additional discussion of individual monitoring locations is provided below:

• At North Mogo Road (N19) and Ringwood Road (N20), site-only  LAeq noise levels were inaudible or less

than 25 dB during all attended noise monitoring measurements;

• At Tichular (N14), site-only  LAeq noise levels were less than 30 dB during all attended noise monitoring

measurements; and 

• At all other monitoring locations, site-only LAeq noise levels were occasionally above 30 dB during attended

noise monitoring, but always below the relevant impact assessment criterion.

Long-term noise trend lines were  typically constant or increased slightly.  Long-term noise trend lines at Coonaroo

(N13) decreased slightly.  

 7.3 EIS Comparison

WCP noise levels measured during attended monitoring were  generally lower than predicted noise levels  in the EIS

when  site  contributions  were  directly  quantifiable  and  meteorological  conditions  corresponded  with  modelled

meteorological conditions.  There were four occasions where measured noise levels were higher than predicted in the

EIS  when  site  contributions  were  quantifiable  and  meteorological  conditions  corresponded  with  modelled

meteorological conditions.
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