
 

 

 

 

 

 

 

APPENDIX 3F – NOISE MONITORING DATA



2018 Annual Review – Wilpinjong Coal Mine                                                                                                                                                   Appendix 3F – Noise Monitoring Data 

 

                                                                                                                                                                                                                  

                                                                                                                                                                                 1   
  
 

Noise Monitoring Locations 

 



2018 Annual Review – Wilpinjong Coal Mine                                                        Appendix 3F – Noise Monitoring Data 

 

                                                                                                                                                                                                                  
   2   
 

 
Noise Monitoring Locations (Wollar) 



2018 Annual Review – Wilpinjong Coal Mine                                                        Appendix 3F – Noise Monitoring Data 

 

                                                                                                                                                                                                                  
   3   
 

 

 

 

 

 

 

 

Noise Monitoring Reports 

 

 

 

 

 

 

 

 

 

 

 

 

 



Wilpinjong Coal

________________________________________

Environmental Noise
Monitoring

January 2018

Prepared for 

Wilpinjong Coal Pty Ltd

________________________________________



Wilpinjong Coal - Environmental Noise Monitoring January 2018
18022_R01 Page i

Wilpinjong Coal 

Environmental Noise Monitoring
January 2018

Reference: 18022_R01

Report date: 8 February 2018

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: Jonathan Erasmus

Acoustic Consultant 

QA Review: Amanda Borserio

Acoustic 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 January 2018
18022_R01 Page ii

EXECUTIVE SUMMARY
Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

The current WCP development consent was approved in April 2017.  The environment protection licence

(EPL) for WCP was issued in early 2006 with subsequent variations approved.

Attended  monitoring  was  conducted  in  accordance  with  the  documents  detailed  above,  the  NSW

Environment  Protection  Authority  (EPA)  ‘Noise  Policy  for  Industry’  (NPfI)  guidelines  and  Australian

Standard AS 1055 ‘Acoustics, Description and Measurement of Environmental Noise’.  The duration of each

night measurement was 15 minutes.  Results of monthly monitoring have been compared to relevant noise

limits.

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 11/12 January 2018.  The purpose of attended noise monitoring was to quantify and describe the

acoustic environment around WCP and compare results with specified limits.

Operational Noise Assessment

WCP complied with relevant noise limits at all monitoring locations during the January 2018 monitoring. 

Low Frequency Assessment

A low frequency assessment was carried out in accordance with the EPA 'Noise Policy for Industry' (NPfI).

Low frequency modification factors, where applicable, did not result in any exceedances of WCP noise limits

during the January survey.

Global Acoustics Pty Ltd
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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 11/12 January 2018.  Figure 1 shows the monitoring locations.

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.

 1.2 Monitoring Locations

There were eight monitoring locations during this survey as listed in  Table 1.1 and shown on  Figure 1.

These monitoring locations are detailed in the site Noise Monitoring Program (NMP).

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



Wilpinjong Coal - Environmental Noise Monitoring January 2018
18022_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 1.2. 

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

LA The A-weighted root mean squared (RMS) noise level at any instant

LAmax The maximum A-weighted noise level over a time period or for an event

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

LA10 The noise level which is exceeded for 10 per cent of the time, which is approximately the
average of the maximum noise levels

LA50 The noise level which is exceeded for 50 per cent of the time

LA90 The level exceeded for 90 per cent of the time, which is approximately the average of the
minimum noise levels.  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 or for an event

LAeq The average noise energy during a measurement period

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

SPL Sound pressure level (SPL), fluctuations in pressure measured as 10 times a logarithmic
scale, the reference pressure being 20 micropascals

Hertz (Hz) Cycles per second, the frequency of fluctuations in pressure, sound is usually a
combination of many frequencies together

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  From
Wilpinjong Coal inversion tower data

SC Stability Class.  Based on Wilpinjong Coal inversion tower data

IA Inaudible.  When site only noise is noted as IA, there was no noise from the source of
interest audible at the monitoring location

NM Not Measurable.  If site only noise is noted as NM, this means some noise from the source
of interest was audible at low-levels, 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



Wilpinjong Coal - Environmental Noise Monitoring January 2018
18022_R01 Page 4

 2 STATUTORY REQUIREMENTS AND CRITERIA

 2.1 Project Approval

Approval  was  granted  for  the  Wilpinjong Extension  Project  (SSD-6764)  in  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

The EPL (No. 12425) for WCP was originally issued in February 2006 and has been the subject of subsequent

variations,  the  most  recent  in  January  2017.   Relevant  noise  sections  of  the  licence  are  reproduced  in

Appendix A. 

 2.3 Noise Monitoring Program

The noise monitoring program (NMP) for WCP was most recently updated in June 2017.  Chapter 6 of the

NMP provides details on the noise monitoring program including locations and an attended monitoring

methodology.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Approval Criteria and Weather Conditions

Criteria detailed in Table 2.1 have been selected as the most appropriate for each monitoring location and are

based on the project approval associated with WCP.

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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In accordance with the NMP, as detailed in Appendix 6 of the WCP Extension project approval (SSD-6764),

noise criteria apply under all meteorological conditions except for the following:

a) wind speeds greater than 3 m/s at 10m above ground level;

b) stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground

level; or

c) stability category G temperature inversion conditions.

 2.1 EPL Criteria and Weather Conditions 

Criteria detailed in Table 2.2 have been selected as the most appropriate for each monitoring location and are

based on the project approval associated with WCP.

Table 2.2: 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, Wollar Village

36 35 35/45

N13 'Coonaroo' 35 35 35/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 35 35/45

N17 Mogo Road, off Araluen Road 35 35 35/45

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. Noise limits for N6 have been assumed to be those listed for 'Wollar Village' in Section L5.1 of the EPL, as it falls within the village of
Wollar.

Condition L5.3 in the EPL states:

The noise limits set out in condition 5.1 apply under all meteorological conditions except for the following:

a) Wind speeds greater than 3 metres per second at 10 metres above ground level; or

b) Temperature inversion conditions up to 3ºC per 100 metres and wind speeds greater than 2 metres per second

at 10 metres above the ground level; or

c) Temperature inversion conditions greater than 3ºC per 100 metres.
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 2.2 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. 

 2.2.1 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  characterised  by  the  level  suddenly  dropping/increasing  several  times  during  a

measurement, with a noticeable change in noise level of at least 5 dB.  Intermittent noise applies to night-time

only and is not intended to be applied to changes in noise level due to meteorology.

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

measured at significant distances from the source are relatively continuous.  Given this, noise levels at the

monitoring locations are unlikely to be intermittent.  In addition, there is no equipment on site that is likely

to generate tonal noise as defined in the NPfI.

 2.2.2 Low Frequency Noise

NPfI Method

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:



Wilpinjong Coal - Environmental Noise Monitoring January 2018
18022_R01 Page 8

 3 METHODOLOGY

 3.1 Assessment Method 

Attended monitoring was conducted in accordance with the EPA's NPfI and Australian Standard AS1055

‘Acoustics, Description and Measurement of Environmental Noise’.  Atmospheric condition measurement

was also undertaken.  Monitoring is undertaken once per month at each location.  The duration of each

measurement was 15 minutes. 

Attended monitoring during this reporting period was undertaken by Jonathan Erasmus.

If the exact contribution from 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 levels, for example,  LA10,  LA50 or  LA90.  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 as per section 7.1 of

the NPfI (e.g. measuring at an intermediate location and using relevant calculation) 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 or reasonable to employ NPfI methods such as using an intermediate location.

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). 

As indicated in L5.5 (a) and (b) of the EPL, the LA1,1minute measurement should be undertaken at one (1)

metre from the dwelling façade and the LAeq measurement within 30 metres of the dwelling.  However, the

direct measurement of noise at 1 metre from the façade is not practical during monitoring for this project.  In
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most cases, monitoring near the residence is impractical due to barking dogs or issues with obtaining access.

In all cases, measurements for this survey were undertaken at a suitable and representative location.

Low frequency noise has been assessed using the NPfI method, detailed in Section 2.2 of this report.

 3.2 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 analyser 370304 16/11/2018

Rion NC-73 acoustic calibrator 11248300 10/10/2019

Rion NA-28 sound level analyser 1070590 28/06/2018

Pulsar 106 acoustic calibrator 79631 30/03/2019

 3.3 Modification 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 modification factors; and

• WCP was the dominant low-frequency noise source.

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

in accordance with the NPfI.
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 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 3.2.

Attended and real-time monitor locations are 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 Attended Noise Monitoring

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 20181

Location Start Date and
Time

LAmax
dB

LA1 
dB

LA10
dB

LA50
dB

LAeq
dB 

LA90
dB

LAmin
dB

LCeq
dB

N6 11/01/2018 23:16 59 49 44 43 44 42 36 50

N13 12/01/2018 01:05 41 37 35 32 33 30 28 47

N14 12/01/2018 00:27 48 39 33 29 31 26 23 49

N15 11/01/2018 22:57 47 45 44 42 42 40 38 54

N17 11/01/2018 22:27 58 57 56 56 56 55 54 55

N19 11/01/2018 22:01 47 45 43 42 42 41 38 43

N20 11/01/2018 23:48 42 37 36 34 35 33 26 39

N21 12/01/2018 00:55 42 31 26 22 24 20 19 42

Note:

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

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-
directional) is shown in  Table 4.2.  Low pass (<630 Hz)  LAeq and  LA90 are typically good indicators of

mining noise levels.

Table 4.2: REAL-TIME AND ATTENDED NOISE LEVELS, JANUARY 20181

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 11/01/2018 22:57 11/01/2018 23:00 40 25 20 <20

N19/SX32 11/01/2018 22:01 11/01/2018 22:00 39 19 16 IA

N20/SX30 11/01/2018 23:48 11/01/2018 23:45 40 28 22 IA

N21/SX31 12/01/2018 00:55 12/01/2018 01:00 24 22 20 <20

Notes:

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

2. NR – no data recorded. 
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 4.2 Project Approval and Weather Conditions
Table 4.3 and  Table 4.4 detail  LAeq,15minute and  LA1,1minute noise levels from WCP in the absence of

other noise sources with impact assessment criteria.  Criteria are then applied if weather conditions are in

accordance with the project approval.  Modifying factors are considered in Section 4.4 of this report.

Table 4.3: LAeq,15minute GENERATED BY WCP AGAINST PROJECT APPROVAL IMPACT ASSESSMENT CRITERIA – JANUARY 2018

Location Start Date and
Time

Wind
Speed 
m/s 1,2

Stability
Class 1,2

Criterion 
dB

Criterion
Applies? 2,3

WCP
LAeq,15min

dB 4,5

Exceedance 6

N6 11/01/2018 23:16 1.2 F 37 Yes IA Nil

N13 12/01/2018 01:05 1.6 F 36 Yes IA Nil

N14 12/01/2018 00:27 1.6 F 35 Yes <25 Nil

N15 11/01/2018 22:57 1.1 F 35 Yes <20 Nil

N17 11/01/2018 22:27 0.6 E 35 Yes IA Nil

N19 11/01/2018 22:01 1.7 F 35 Yes IA Nil

N20 11/01/2018 23:48 1.4 F 35 Yes IA Nil

N21 12/01/2018 00:55 1.6 F 35 Yes <20 Nil

Notes:

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

2. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions outside conditions specified in development consent and so criterion is not
applicable.
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Table 4.4: LA1,1minute GENERATED BY WCP AGAINST PROJECT APPROVAL IMPACT ASSESSMENT CRITERIA – JANUARY 2018

Location Start Date and
Time

Wind
Speed 
m/s 1,2

Stability
Class 1,2

Criterion
dB

Criterion
Applies?

2,3

WCP 
LA1,1min

dB 4,5

Exceedance 6

N6 11/01/2018 23:16 1.2 F 45 Yes IA Nil

N13 12/01/2018 01:05 1.6 F 45 Yes IA Nil

N14 12/01/2018 00:27 1.6 F 45 Yes 30 Nil

N15 11/01/2018 22:57 1.1 F 45 Yes <20 Nil

N17 11/01/2018 22:27 0.6 E 45 Yes IA Nil

N19 11/01/2018 22:01 1.7 F 45 Yes IA Nil

N20 11/01/2018 23:48 1.4 F 45 Yes IA Nil

N21 12/01/2018 00:55 1.6 F 45 Yes <20 Nil

Notes:

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

2. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions outside conditions specified in development consent and so criterion is not
applicable.
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 4.3 EPL and Weather Conditions
Table 4.5 and  Table 4.6 detail  LAeq,15minute and  LA1,1minute noise levels from WCP in the absence of

other noise sources with impact assessment criteria.  Criteria are then applied if weather conditions are in

accordance with the mines EPL.  

Table 4.5: LAeq,15minute GENERATED BY WCP AGAINST EPL ASSESSMENT CRITERIA – JANUARY 2018

Location Start Date and
Time

Wind
Speed 
m/s 1,2

VTG
 oC per
100m 1,2

Criterion 
dB 

Criterion
Applies? 2,3

WCP
LAeq,15min

dB 4,5

Exceedance 6

N6 11/01/2018 23:16 1.2 F 35 Yes IA Nil

N13 12/01/2018 01:05 1.6 F 35 Yes IA Nil

N14 12/01/2018 00:27 1.6 F 35 Yes <25 Nil

N15 11/01/2018 22:57 1.1 F 35 Yes <20 Nil

N17 11/01/2018 22:27 0.6 E 35 Yes IA Nil

N19 11/01/2018 22:01 1.7 F 35 Yes IA Nil

N20 11/01/2018 23:48 1.4 F 35 Yes IA Nil

N21 12/01/2018 00:55 1.6 F 35 Yes <20 Nil

Notes:

1. Wind speed is sourced from WCP weather station, Vertical Temperature Gradient (VTG) is calculated from WCP inversion tower data;

2. Criterion may or may not apply due to rounding of meteorological data values;

3. Noise emission limits apply for all meteorological conditions except for the following: wind speeds greater than 3 m/s at 10 metres above
ground level; or temperature inversion conditions up to 3°C/100m and wind speeds greater than 2 m/s at 10 metres above ground level; or
temperature inversion conditions greater than 3°C/100m;

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions outside conditions specified in EPL and so criterion is not applicable.
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Table 4.6: LA1,1minute GENERATED BY WCP AGAINST EPL IMPACT ASSESSMENT CRITERIA – JANUARY 2018

Location Start Date and
Time

Wind
Speed 
m/s 1,2

VTG 
oC per
100m 1,2

Criterion
dB 

Criterion
Applies?2,3

WCP 
LA1,1min

dB 4,5

Exceedance 6

N6 11/01/2018 23:16 1.2 3.2 45 No IA NA

N13 12/01/2018 01:05 1.6 3.4 45 No IA NA

N14 12/01/2018 00:27 1.6 2.6 45 Yes 30 Nil

N15 11/01/2018 22:57 1.1 3 45 No <20 NA

N17 11/01/2018 22:27 0.6 1.4 45 Yes IA Nil

N19 11/01/2018 22:01 1.7 2.8 45 Yes IA Nil

N20 11/01/2018 23:48 1.4 2 45 Yes IA Nil

N21 12/01/2018 00:55 1.6 3.4 45 No <20 NA

Notes:

1. Wind speed is sourced from WCP weather station, Vertical Temperature Gradient (VTG) is calculated from WCP inversion tower data;

2. Criterion may or may not apply due to rounding of meteorological data values;

3. Noise emission limits apply for all meteorological conditions except for the following: wind speeds greater than 3 m/s at 10 metres above
ground level; or temperature inversion conditions up to 3°C/100m and wind speeds greater than 2 m/s at 10 metres above ground level; or
temperature inversion conditions greater than 3°C/100m;

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions outside conditions specified in EPL and so criterion is not applicable.

 4.4 Low Frequency Assessment

Measured WCP only levels  were assessed for  the applicability of  low frequency modification factors  in

accordance with the EPA's NPfI.

None  of  the  eight  measurements  satisfied  the  conditions  outlined  in  Section  3.3.   Therefore  no  further

assessment was undertaken.
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 4.5 Atmospheric Conditions

Atmospheric condition data measured by the operator at each location using a Kestrel hand-held weather

meter is shown in Table 4.7.  Atmospheric condition data is routinely recorded on a site-by-site basis to show

conditions during the monitoring period.  The wind speed, direction and temperature were measured at

1.8 metres.  Attended noise monitoring is not undertaken during rain or hail.

Table 4.7: MEASURED ATMOSPHERIC CONDITIONS – JANUARY 2018

Location Start Date And Time Temperature 
o C

Wind Speed 
m/s

Wind Direction
o MN

Cloud Cover
eighths

N6 11/01/2018 23:16 25 0.0 – 2

N13 12/01/2018 01:05 23 0.0 – 0

N14 12/01/2018 00:27 23 0.0 – 0

N15 11/01/2018 22:57 25 0.0 – 4

N17 11/01/2018 22:27 24 0.0 – 8

N19 11/01/2018 22:01 26 0.0 – 8

N20 11/01/2018 23:48 25 0.0 – 0

N21 12/01/2018 00:55 22 1.0 140 0

Notes:

1. Wind speed and direction measured at 1.8 metres; and

2. “-” denotes calm conditions at 1.8 metres.
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Data obtained concurrently  by the WCP meteorological  station is  provided in  Table  4.8 and is  used to
determine compliance with specified noise criteria.

Table 4.8: WCP METEOROLOGICAL STATION DATA1

Date and End Time Wind Speed 
m/s

Wind Direction
Degrees

Lapse Rate 
Degrees / 100 metres2

11/01/2018 22:00 1.0 80 2

11/01/2018 22:15 1.7 86 2.8

11/01/2018 22:30 1.2 103 2

11/01/2018 22:45 0.6 121 1.4

11/01/2018 23:00 0.9 87 2.4

11/01/2018 23:15 1.1 103 3

11/01/2018 23:30 1.2 110 3.2

11/01/2018 23:45 1.5 115 2.6

12/01/2018 00:00 1.4 124 2

12/01/2018 00:15 1.5 106 1.8

12/01/2018 00:30 1.3 111 2

12/01/2018 00:45 1.6 95 2.6

12/01/2018 01:00 1.8 109 3.8

12/01/2018 01:15 1.6 91 3.4

12/01/2018 01:30 1.5 101 3.4

12/01/2018 01:45 1.0 105 3.4

12/01/2018 02:00 1.2 104 3.6

12/01/2018 02:15 1.1 114 2.8

12/01/2018 02:30 1.5 99 2.8

12/01/2018 02:45 1.5 117 2.4

12/01/2018 03:00 1.7 110 2.2

12/01/2018 03:15 1.5 102 2.4

12/01/2018 03:30 1.6 98 2.6

12/01/2018 03:45 1.3 94 2.4

12/01/2018 04:00 0.8 92 2.4

12/01/2018 04:15 1.0 120 3

12/01/2018 04:30 0.0 - 2.8

Notes:

1. Data supplied by WCP;

2. “-” indicates calm conditions and therefore no wind direction; and

3. Lapse rate calculated using data sourced from WCP inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

Table 4.1 to Table 4.6 present data gathered during attended monitoring.  These noise levels 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, where possible, measured directly, or, determined by

frequency analysis.  Time variations of noise sources in each measurement, their temporal characteristics, are

taken into account via statistical descriptors.

From these observations summaries have been derived for each location.  The following chapter sections

provide these summaries.  Statistical 1/3 octave band analysis of environmental noise was undertaken, and
Figure 3 to Figure 10 display the frequency ranges for various noise sources at each location for LA1, LA10,
LA90 and LAeq. 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; mining noise is at frequencies less than 1000 Hz (this 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; this can

be 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.



Wilpinjong Coal - Environmental Noise Monitoring January 2018
18022_R01 Page 19

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6, 11 January 2018

WCP was inaudible.

Aircraft and insects generated the measured LA1.  Insects generated the measured LA10,  LAeq, and LA90.  

Dogs and birds 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, 12 January 2018

WCP was inaudible.

Insects generated measured levels. 

Another mining continuum and livestock were also noted.  

Figure 4: Environmental Noise Levels – N13, 'Coonaroo' off Moolarben Road
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 5.1.3 N14, 12 January 2018

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

less than 25 dB and LA1,1minute of 30 dB.  

Birds and insects generated the measured LA1.  Insects were primarily responsible for the measured LA10,

LAeq, and LA90.  The continuum from WCP contributed to the measured LAeq and LA90.

Figure 5: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads
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 5.1.4 N15, 11 January 2018

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

LA1,1minute of less than 20 dB.  

Insects primarily generated measured levels. 

A train, birds and road traffic noise 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, 11 January 2018

WCP was inaudible.

Insects generated measured levels. 

An aircraft, train, and birds were also noted. 

Figure 7: Environmental Noise Levels – N17 Mogo Road, off Araluen Road
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 5.1.6 N19, 11 January 2018

WCP was inaudible.

Insects generated measured levels. 

Wildlife noises and an aircraft were also noted. 

Figure 8: Environmental Noise Levels – N19, Upper Mogo Road
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 5.1.7 N20, 11 January 2018

WCP was inaudible. 

Insects generated measured levels. 

Dogs, frogs, aircraft, and road traffic were also noted. 

Figure 9: Environmental Noise Levels, N20 – Ringwood Road
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 5.1.8 N21, 12 January 2018

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

LA1,1minute of less than 20 dB.  

Insects, road traffic, and livestock contributed to measured levels. 

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

Environmental noise monitoring described in this report was undertaken during the night period of 11/12

January 2018.  Attended noise monitoring was conducted at eight sites.  The duration of all measurements

was 15 minutes.

 6.1 Operational Noise Assessment

Wilpinjong Coal Project complied with noise limits at  the monitoring locations during the January 2018

monitoring period.

 6.2 Low Frequency Assessment

A low frequency assessment was carried out in accordance with the EPA 'Noise Policy for Industry' (NPfI).

Low frequency modification factors, where applicable, did not result in any exceedances of WCP noise limits

during the January survey.

Global Acoustics Pty Ltd
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APPENDIX

A     STATUTORY REQUIREMENTS
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Several documents specify noise criteria that apply to the Wilpinjong operation.  The noise sections of the

relevant consent, licence and NMP are reproduced below.

A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence

The  EPL (number  12425)  for  WCP was  originally  issued in February 2006 and has  been the  subject  of

subsequent variations, the most recent in January 2017.
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A.3 Noise Monitoring Program

The relevant sections of the noise monitoring program for WCP dated June 2017 are reproduced below.
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EXECUTIVE SUMMARY
Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

The current WCP development consent was approved in April 2017.  The environment protection licence

(EPL) for WCP was issued in early 2006 with subsequent variations approved.

Attended  monitoring  was  conducted  in  accordance  with  the  documents  detailed  above,  the  NSW

Environment  Protection  Authority  (EPA)  ‘Noise  Policy  for  Industry’  (NPfI)  guidelines  and  Australian

Standard AS 1055 ‘Acoustics, Description and Measurement of Environmental Noise’.  The duration of each

night measurement was 15 minutes.  Results of monthly monitoring have been compared to relevant noise

limits.

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 8/9 February 2018.  The purpose of attended noise monitoring was to quantify and describe the

acoustic environment around WCP and compare results with specified limits.

Operational Noise Assessment

WCP complied with relevant noise limits at all monitoring locations during the February 2018 monitoring. 

Low Frequency Noise Assessment

A low frequency assessment was carried out in accordance with the EPA 'Noise Policy for Industry' (NPfI).

Low frequency modifying factors, where applicable, did not result in any exceedances of WCP noise limits

during the February survey.

Global Acoustics Pty Ltd
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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 8/9 February 2018.  Figure 1 shows the monitoring locations.

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.

 1.2 Monitoring Locations

There were eight monitoring locations during this survey as listed in  Table 1.1 and shown on  Figure 1.

These monitoring locations are detailed in the site Noise Monitoring Program (NMP).

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

LA The A-weighted root mean squared (RMS) noise level at any instant

LAmax The maximum A-weighted noise level over a time period or for an event

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

LA10 The noise level which is exceeded for 10 per cent of the time, which is approximately the
average of the maximum noise levels

LA50 The noise level which is exceeded for 50 per cent of the time

LA90 The level exceeded for 90 per cent of the time, which is approximately the average of the
minimum noise levels.  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 or for an event

LAeq The average noise energy during a measurement period

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

SPL Sound pressure level (SPL), fluctuations in pressure measured as 10 times a logarithmic
scale, the reference pressure being 20 micropascals

Hertz (Hz) Cycles per second, the frequency of fluctuations in pressure, sound is usually a
combination of many frequencies together

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  From
Wilpinjong Coal inversion tower data

SC Stability Class.  Based on Wilpinjong Coal inversion tower data

IA Inaudible.  When site only noise is noted as IA, there was no noise from the source of
interest audible at the monitoring location

NM Not Measurable.  If site only noise is noted as NM, this means some noise from the source
of interest was audible at low-levels, 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

Approval  was  granted  for  the  Wilpinjong Extension  Project  (SSD-6764)  in  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

The EPL (No. 12425) for WCP was originally issued in February 2006 and has been the subject of subsequent

variations,  the  most  recent  in  January  2017.   Relevant  noise  sections  of  the  licence  are  reproduced  in

Appendix A. 

 2.3 Noise Monitoring Program

The noise monitoring program (NMP) for WCP was most recently updated in June 2017.  Chapter 6 of the

NMP provides details on the noise monitoring program including locations and an attended monitoring

methodology.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Approval Criteria and Weather Conditions

Criteria detailed in Table 2.1 have been selected as the most appropriate for each monitoring location and are

based on the project approval associated with WCP.

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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In accordance with the NMP, as detailed in Appendix 6 of the WCP Extension project approval (SSD-6764),

noise criteria apply under all meteorological conditions except for the following:

a) wind speeds greater than 3 m/s at 10m above ground level;

b) stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground

level; or

c) stability category G temperature inversion conditions.

 2.1 EPL Criteria and Weather Conditions 

Criteria detailed in Table 2.2 have been selected as the most appropriate for each monitoring location and are

based on the project approval associated with WCP.

Table 2.2: 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, Wollar Village

36 35 35/45

N13 'Coonaroo' 35 35 35/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 35 35/45

N17 Mogo Road, off Araluen Road 35 35 35/45

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. Noise limits for N6 have been assumed to be those listed for 'Wollar Village' in Section L5.1 of the EPL, as it falls within the village of
Wollar.

Condition L5.3 in the EPL states:

The noise limits set out in condition 5.1 apply under all meteorological conditions except for the following:

a) Wind speeds greater than 3 metres per second at 10 metres above ground level; or

b) Temperature inversion conditions up to 3ºC per 100 metres and wind speeds greater than 2 metres per second

at 10 metres above the ground level; or

c) Temperature inversion conditions greater than 3ºC per 100 metres.
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 2.2 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. 

 2.2.1 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.

There were no intermittent noise sources from site during the survey.  In addition, there is no equipment on

site that is likely to generate tonal noise as defined in the NPfI.

 2.2.2 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. 

Table C2 and associated notes from the NPfI is reproduced below:
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 3 METHODOLOGY

 3.1 Assessment Method 

Attended monitoring was conducted in accordance with relevant EPA guidelines and Australian Standard

AS1055  ‘Acoustics,  Description  and  Measurement  of  Environmental  Noise’.   Atmospheric  condition

measurement  was  also  undertaken.   Monitoring  is  undertaken  once  per  month  at  each  location.   The

duration of each measurement was 15 minutes. 

Attended monitoring during this reporting period was undertaken by Amanda Borserio.

If the exact contribution from 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 levels, for example,  LA10,  LA50 or  LA90.  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 as per section 7.1 of

the NPfI (e.g. measuring at an intermediate location and using relevant calculation) 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 or reasonable to employ NPfI methods such as using an intermediate location.

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). 

As indicated in L5.5 (a) and (b) of the EPL, the LA1,1minute measurement should be undertaken at one (1)

metre from the dwelling façade and the LAeq measurement within 30 metres of the dwelling.  However, the

direct measurement of noise at 1 metre from the façade is not practical during monitoring for this project.  In
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most cases, monitoring near the residence is impractical due to barking dogs or issues with obtaining access.

In all cases, measurements for this survey were undertaken at a suitable and representative location.

Low frequency noise has been assessed using the NPfI method, detailed in Section 2.2 of this report.

 3.2 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 analyser 370304 16/11/2018

Rion NC-73 acoustic calibrator 11248300 10/10/2019

 3.3 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

• WCP was the dominant low-frequency noise source.

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

in accordance with the NPfI.

 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.  The real-time
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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.

Attended and real-time monitor locations are 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 Attended Noise Monitoring

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 20181

Location Start Date and
Time

LAmax
dB

LA1 
dB

LA10
dB

LA50
dB

LAeq
dB 

LA90
dB

LAmin
dB

LCeq
dB

N6 09/02/2018 00:59 56 49 34 26 36 24 19 49

N13 09/02/2018 01:48 54 34 27 24 28 23 21 47

N14 09/02/2018 00:08 51 36 32 31 31 28 21 46

N15 08/02/2018 22:57 62 56 41 29 41 25 21 43

N17 08/02/2018 22:26 46 46 45 44 44 43 40 43

N19 08/02/2018 22:00 43 32 30 28 28 25 21 42

N20 08/02/2018 23:30 49 38 33 30 31 28 21 33

N21 09/02/2018 00:39 41 28 25 23 24 22 19 49

Note:

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

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-
directional) is shown in  Table 4.2.  Low pass (<630 Hz)  LAeq and  LA90 are typically good indicators of

mining noise levels.

Table 4.2: REAL-TIME AND ATTENDED NOISE LEVELS, FEBRUARY 20181

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 08/02/2018 22:57 08/02/2018 23:00 33 22 20 IA

N19/SX32 08/02/2018 22:00 08/02/2018 22:00 32 12 10 IA

N20/SX30 08/02/2018 23:30 08/02/2018 23:30 35 27 22 IA

N21/SX31 09/02/2018 00:39 09/02/2018 00:45 26 25 23 <30

Notes:

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

2. NR – no data recorded. 
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 4.2 Project Approval and Weather Conditions
Table 4.3 and  Table 4.4 detail  LAeq,15minute and  LA1,1minute noise levels from WCP in the absence of

other noise sources with impact assessment criteria.  Criteria are then applied if weather conditions are in

accordance with the project approval.  Modifying factors are considered in Section 4.4 of this report.

Table 4.3: LAeq,15minute GENERATED BY WCP AGAINST PROJECT APPROVAL IMPACT ASSESSMENT CRITERIA – FEBRUARY 2018

Location Start Date and
Time

Wind
Speed 
m/s 1,2

Stability
Class 1,2

Criterion 
dB

Criterion
Applies? 2,3

WCP
LAeq,15min

dB 4,5

Exceedance 6

N6 09/02/2018 00:59 0.0 G 37 No IA NA

N13 09/02/2018 01:48 0.7 F 36 Yes <25 Nil

N14 09/02/2018 00:08 0.6 G 35 No <25 NA

N15 08/02/2018 22:57 0.0 G 35 No IA NA

N17 08/02/2018 22:26 0.5 G 35 No IA NA

N19 08/02/2018 22:00 1.1 F 35 Yes IA Nil

N20 08/02/2018 23:30 0.7 G 35 No IA NA

N21 09/02/2018 00:39 0.6 G 35 No <25 NA

Notes:

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

2. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions outside conditions specified in development consent and so criterion is not
applicable.
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Table 4.4: LA1,1minute GENERATED BY WCP AGAINST PROJECT APPROVAL IMPACT ASSESSMENT CRITERIA – FEBRUARY 2018

Location Start Date and
Time

Wind
Speed 
m/s 1,2

Stability
Class 1,2

Criterion
dB

Criterion
Applies?

2,3

WCP 
LA1,1min

dB 4,5

Exceedance 6

N6 09/02/2018 00:59 0.0 G 45 No IA NA

N13 09/02/2018 01:48 0.7 F 45 Yes 30 Nil

N14 09/02/2018 00:08 0.6 G 45 No 26 NA

N15 08/02/2018 22:57 0.0 G 45 No IA NA

N17 08/02/2018 22:26 0.5 G 45 No IA NA

N19 08/02/2018 22:00 1.1 F 45 Yes IA Nil

N20 08/02/2018 23:30 0.7 G 45 No IA NA

N21 09/02/2018 00:39 0.6 G 45 No <30 NA

Notes:

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

2. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions outside conditions specified in development consent and so criterion is not
applicable.
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 4.3 EPL and Weather Conditions
Table 4.5 and  Table 4.6 detail  LAeq,15minute and  LA1,1minute noise levels from WCP in the absence of

other noise sources with impact assessment criteria.  Criteria are then applied if weather conditions are in

accordance with the mines EPL.  

Table 4.5: LAeq,15minute GENERATED BY WCP AGAINST EPL ASSESSMENT CRITERIA – FEBRUARY 2018

Location Start Date and
Time

Wind
Speed 
m/s 1,2

VTG
 oC per
100m 1,2

Criterion 
dB 

Criterion
Applies? 2,3

WCP
LAeq,15min

dB 4,5

Exceedance 6

N6 09/02/2018 00:59 0.0 4.8 35 No IA NA

N13 09/02/2018 01:48 0.7 3.6 35 No <25 NA

N14 09/02/2018 00:08 0.6 5.0 35 No <25 NA

N15 08/02/2018 22:57 0.0 6.4 35 No IA NA

N17 08/02/2018 22:26 0.5 4.0 35 No IA NA

N19 08/02/2018 22:00 1.1 3.0 35 Yes IA Nil

N20 08/02/2018 23:30 0.7 4.8 35 No IA NA

N21 09/02/2018 00:39 0.6 4.8 35 No <25 NA

Notes:

1. Wind speed is sourced from WCP weather station, Vertical Temperature Gradient (VTG) is calculated from WCP inversion tower data;

2. Criterion may or may not apply due to rounding of meteorological data values;

3. Noise emission limits apply for all meteorological conditions except for the following: wind speeds greater than 3 m/s at 10 metres above
ground level; or temperature inversion conditions up to 3°C/100m and wind speeds greater than 2 m/s at 10 metres above ground level; or
temperature inversion conditions greater than 3°C/100m;

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions outside conditions specified in EPL and so criterion is not applicable.
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Table 4.6: LA1,1minute GENERATED BY WCP AGAINST EPL IMPACT ASSESSMENT CRITERIA – FEBRUARY 2018

Location Start Date and
Time

Wind
Speed 
m/s 1,2

VTG 
oC per
100m 1,2

Criterion
dB 

Criterion
Applies?2,3

WCP 
LA1,1min

dB 4,5

Exceedance 6

N6 09/02/2018 00:59 0.0 4.8 45 No IA NA

N13 09/02/2018 01:48 0.7 3.6 45 No 30 NA

N14 09/02/2018 00:08 0.6 5.0 45 No 26 NA

N15 08/02/2018 22:57 0.0 6.4 45 No IA NA

N17 08/02/2018 22:26 0.5 4.0 45 No IA NA

N19 08/02/2018 22:00 1.1 3.0 45 Yes IA Nil

N20 08/02/2018 23:30 0.7 4.8 45 No IA NA

N21 09/02/2018 00:39 0.6 4.8 45 No <30 NA

Notes:

1. Wind speed is sourced from WCP weather station, Vertical Temperature Gradient (VTG) is calculated from WCP inversion tower data;

2. Criterion may or may not apply due to rounding of meteorological data values;

3. Noise emission limits apply for all meteorological conditions except for the following: wind speeds greater than 3 m/s at 10 metres above
ground level; or temperature inversion conditions up to 3°C/100m and wind speeds greater than 2 m/s at 10 metres above ground level; or
temperature inversion conditions greater than 3°C/100m;

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions outside conditions specified in EPL and so criterion is not applicable.

 4.4 Low Frequency Assessment

Measured  WCP  only  levels  were  assessed  for  the  applicability  of  low  frequency  modifying  factors  in

accordance with the EPA's NPfI.

None  of  the  eight  measurements  satisfied  the  conditions  outlined  in  Section  3.3.   Therefore  no  further

assessment was undertaken.
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 4.5 Atmospheric Conditions

Atmospheric condition data measured by the operator at each location using a Kestrel hand-held weather

meter is shown in Table 4.7.  Atmospheric condition data is routinely recorded on a site-by-site basis to show

conditions during the monitoring period.  The wind speed, direction and temperature were measured at

1.8 metres.  Attended noise monitoring is not undertaken during rain or hail.

Table 4.7: MEASURED ATMOSPHERIC CONDITIONS – FEBRUARY 2018

Location Start Date And Time Temperature 
o C

Wind Speed 
m/s

Wind Direction
o MN

Cloud Cover
eighths

N6 09/02/2018 00:59 22 0.0 - 0

N13 09/02/2018 01:48 21 0.6 140 0

N14 09/02/2018 00:08 23 0.7 140 0

N15 08/02/2018 22:57 25 0.0 - 0

N17 08/02/2018 22:26 25 0.0 - 0

N19 08/02/2018 22:00 25 0.0 - 0

N20 08/02/2018 23:30 25 0.6 270 0

N21 09/02/2018 00:39 21 0.0 - 0

Notes:

1. Wind speed and direction measured at 1.8 metres; and

2. “-” denotes calm conditions at 1.8 metres.
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Data obtained concurrently  by the WCP meteorological  station is  provided in  Table  4.8 and is  used to
determine compliance with specified noise criteria.

Table 4.8: WCP METEOROLOGICAL STATION DATA1

Date and End Time Wind Speed 
m/s

Wind Direction
Degrees

Lapse Rate 
Degrees / 100 metres2

08/02/2018 22:00 1.2 136 3.8

08/02/2018 22:15 1.1 133 3.0

08/02/2018 22:30 0.9 150 3.0

08/02/2018 22:45 0.5 192 4.0

08/02/2018 23:00 0.7 345 4.8

08/02/2018 23:15 0.0 - 6.4

08/02/2018 23:30 0.0 - 5.2

08/02/2018 23:45 0.7 304 4.8

09/02/2018 00:00 0.6 280 4.4

09/02/2018 00:15 0.8 320 4.4

09/02/2018 00:30 0.6 311 5.0

09/02/2018 00:45 0.5 308 4.4

09/02/2018 01:00 0.6 326 4.8

09/02/2018 01:15 0.0 - 4.8

09/02/2018 01:30 0.5 320 4.2

09/02/2018 01:45 0.0 - 4.8

09/02/2018 02:00 0.7 298 3.6

09/02/2018 02:15 0.7 298 3.0

09/02/2018 02:30 0.2 310 3.8

09/02/2018 02:45 0.5 322 4.4

09/02/2018 03:00 0.0 - 4.6

09/02/2018 03:15 0.6 291 3.6

09/02/2018 03:30 0.8 283 2.0

09/02/2018 03:45 0.5 352 2.4

09/02/2018 04:00 0.5 323 3.2

09/02/2018 04:15 0.8 193 3.2

09/02/2018 04:30 0.6 42 4.8

Notes:

1. Data downloaded from WCP meteorological station;

2. “-” indicates calm conditions and therefore no wind direction; and

3. Lapse rate calculated using data sourced from WCP inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

Table 4.1 to Table 4.6 present data gathered during attended monitoring.  These noise levels 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, where possible, measured directly, or, determined by

frequency analysis.  Time variations of noise sources in each measurement, their temporal characteristics, are

taken into account via statistical descriptors.

From these observations summaries have been derived for each location.  The following chapter sections

provide these summaries.  Statistical 1/3 octave band analysis of environmental noise was undertaken, and
Figure 3 to Figure 10 display the frequency ranges for various noise sources at each location for LA1, LA10,
LA90 and LAeq. 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; mining noise is at frequencies less than 1000 Hz (this 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; this can

be 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.
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Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6, 9 February 2018

WCP was inaudible.

A train generated the measured LA1, LA10 and LAeq.  Insects generated the measured LA90.

Dogs, cows, bats and breeze 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, 9 February 2018

A WCP engine continuum was audible throughout the measurement, and generated the site only LAeq of

less than 25dB.  A surge in the continuum generated the site only LA1,1minute of 30dB.  Track noise was

also noted.

The WCP mining continuum contributed to all measured levels. Livestock contributed to the measured LAq
and LAeq.  Insects contributed to the measured LA90.

Birds were also noted.

Figure 4: Environmental Noise Levels – N13, 'Coonaroo' off Moolarben Road
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 5.1.3 N14, 9 February 2018

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

less than 25 dB and LA1,1minute of 26 dB.  

Insects primarily generated the measured levels.  Ducks contributed to the measured LA1.

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



Wilpinjong Coal - Environmental Noise Monitoring February 2018
18052_R01 Page 23

 5.1.4 N15, 8 February 2018

WCP was inaudible.  

Birds primarily generated the measured LA1, LA10, and LAeq. Insects generated the measured LA90.

Aircraft and wildlife noises 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, 8 February 2018

WCP was inaudible.

Insects generated measured levels. 

Insects and wildlife noises were also noted. 

Figure 7: Environmental Noise Levels – N17 Mogo Road, off Araluen Road
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 5.1.6 N19, 8 February 2018

WCP was inaudible.

Insects generated measured levels. 

Wildlife, birds, bats and a nearby pump were also noted. 

Figure 8: Environmental Noise Levels – N19, Upper Mogo Road
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 5.1.7 N20, 8 February 2018

WCP was inaudible. 

Road traffic tyre noise and insects generated the measured LA1.  Insects and frogs generated the measured

LA10, LAeq and LA90.

Dogs, a pump, cows and birds were also noted. 

Figure 9: Environmental Noise Levels, N20 – Ringwood Road
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 5.1.8 N21, 9 February 2018

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

A low-level engine continuum from WCP was audible during the measurement generating the site only
LAeq of less than 25dB and the site only LA1,1minute of less than 30 dB.  

Insects, birds and cows also contributed to measured levels. 
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 6 SUMMARY OF COMPLIANCE 

Environmental noise monitoring described in this report was undertaken during the night period of 8/9

February 2018.  Attended noise monitoring was conducted at eight sites.  The duration of all measurements

was 15 minutes.

 6.1 Operational Noise Assessment

Wilpinjong Coal Project complied with noise limits at the monitoring locations during the February 2018

monitoring period.

 6.2 Low Frequency Noise Assessment

A low frequency assessment was carried out in accordance with the EPA 'Noise Policy for Industry' (NPfI).

Low frequency modifying factors, where applicable, did not result in any exceedances of WCP noise limits

during the February survey.

Global Acoustics Pty Ltd
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APPENDIX

A     STATUTORY REQUIREMENTS
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Several documents specify noise criteria that apply to the Wilpinjong operation.  The noise sections of the

relevant consent, licence and NMP are reproduced below.

A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence

The  EPL (number  12425)  for  WCP was  originally  issued in February 2006 and has  been the  subject  of

subsequent variations, the most recent in January 2017.
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A.3 Noise Monitoring Program

The relevant sections of the noise monitoring program for WCP dated June 2017 are reproduced below.
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APPENDIX

B     CALIBRATION CERTIFICATES
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EXECUTIVE SUMMARY
Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

The current WCP development consent was approved in April 2017.  The environment protection licence

(EPL) for WCP was issued in early 2006 with subsequent variations approved.

Attended  monitoring  was  conducted  in  accordance  with  the  documents  detailed  above,  the  NSW

Environment  Protection  Authority  (EPA)  ‘Noise  Policy  for  Industry’ (NPfI)  guidelines  and  Australian

Standard AS 1055 ‘Acoustics, Description and Measurement of Environmental Noise’.  The duration of each

night measurement was 15 minutes.  Results of monthly monitoring have been compared to relevant noise

limits.

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of  27/28 March 2018.  The purpose of attended noise monitoring was to quantify and describe the

acoustic environment around WCP and compare results with specifed limits.

Operational Noise Assessment

WCP complied with relevant noise limits at all monitoring locations during March 2018 monitoring. 

Low Frequency Noise Assessment

A low frequency noise  assessment was carried out  in accordance with the EPA’s  NPfI.   Low frequency

modifying factors, where applicable, did not result in any exceedances of WCP noise limits during the March

2018 survey.

Global Acoustics Pty Ltd
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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 27/28 March 2018.  Figure 1 shows the monitoring locations.

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

around the site and compare results with specifed limits.

 1.2 Monitoring Locations

There were eight monitoring locations during this survey as listed in Table 1.1 and shown on Figure 1.  These

monitoring locations are detailed in the site Noise Monitoring Program (NMP).

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' of Moolarben Road, Moolarben

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

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

N17 Mogo Road, of Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, of Wollar Road, Wollar

N21 'Wandoona', Barigan Road, Wollar
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Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP  201)N
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 1.3 Terminology & Abbreviations

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

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

LA The A-weighted root mean squared (RMS) noise level at any instant

LAmax The maximum A-weighted noise level over a time period or for an event

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

LA10 The noise level which is exceeded for 10 per cent of the time, which is approximately the

average of the maximum noise levels

LA50 The noise level which is exceeded for 50 per cent of the time

LA90 The level exceeded for 90 per cent of the time, which is approximately the average of the

minimum noise levels.  The LA90 level is ofen 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 or for an event

LAeq The average noise energy during a measurement period

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

describe human response to noise

SPL Sound pressure level (SPL), fuctuations in pressure measured as 10 times a logarithmic

scale, the reference pressure being 20 micropascals

Hertz (Hz) Cycles per second, the frequency of fuctuations in pressure, sound is usually a

combination of many frequencies together

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

Wilpinjong Coal inversion tower data

SC Stability Class.  Based on Wilpinjong Coal inversion tower data

IA Inaudible.  When site only noise is noted as IA, there was no noise from the source of

interest audible at the monitoring location

NM Not Measurable.  If site only noise is noted as NM, this means some noise from the source

of interest was audible at low-levels, but could not be quantifed

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

Approval  was  granted for  the  Wilpinjong  Extension  Project  (SSD-6764)  in  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

The EPL (No. 12425) for WCP was originally issued in February 2006 and has been the subject of subsequent

variations,  the  most  recent  in  January  2017.   Relevant  noise  sections  of  the  licence  are  reproduced  in

Appendix A. 

 2.3 Noise Monitoring Program

The noise monitoring program (NMP) for WCP was most recently updated in June 2017.  Chapter 6 of the

NMP provides details on the noise monitoring program including locations and an attended monitoring

methodology.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Approval Criteria and Weather Conditions

Criteria detailed in Table 2.1 have been selected as the most appropriate for each monitoring location and are

based on the project approval associated with WCP.

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, of Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, of 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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In accordance with the NMP, as detailed in Appendix 6 of the WCP Extension project approval (SSD-6764),

noise criteria apply under all meteorological conditions except for the following:

a) wind speeds greater than 3 m/s at 10m above ground level;

b) stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground

level; or

c) stability category G temperature inversion conditions.

 2.1 EPL Criteria and Weather Conditions 

Criteria detailed in Table 2.2 have been selected as the most appropriate for each monitoring location and are

based on the project approval associated with WCP.

Table 2.2: 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, Wollar Village

36 35 35/45

N13 'Coonaroo' 35 35 35/45

N14 'Tichular' 35 35 35/45

N15 Wollar Village 36 35 35/45

N17 Mogo Road, of Araluen Road 35 35 35/45

N19 North Mogo Road 35 35 35/45

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

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

Notes:

1. Noise limits for N6 have been assumed to be those listed for 'Wollar Village' in Section L5.1 of the EPL, as it falls within the village of

Wollar.

Condition L5.3 in the EPL states:

The noise limits set out in condition 5.1 apply under all meteorological conditions except for the following:

a) Wind speeds greater than 3 metres per second at 10 metres above ground level; or

b) Temperature inversion conditions up to 3ºC per 100 metres and wind speeds greater than 2 metres per second

at 10 metres above the ground level; or

c) Temperature inversion conditions greater than 3ºC per 100 metres.
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 2.2 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. 

 2.2.1 Tonal and Intermittent Noise

As defned in the NPfI:

Tonal noise contains a prominent frequency and is characterised by a defnite 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 of.  The intermittency correction is not intended to be applied to changes in noise level due to meteorology.

There were no intermittent noise sources from site during the survey.  In addition, there is no equipment on

site that is likely to generate tonal noise as defned in the NPfI.

 2.2.2 Low Frequency Noise

As defned 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 Assessment Method 

Attended monitoring was conducted in accordance with the EPA guidelines and Australian Standard AS1055

‘Acoustics, Description and Measurement of Environmental Noise’.  Atmospheric condition measurement

was also undertaken.  Monitoring is undertaken once per month at each location.  The duration of each

measurement was 15 minutes. 

Attended monitoring during this reporting period was undertaken by Ryan Bruniges.

If the exact contribution from 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 levels, for example,  LA10,  LA50 or  LA90.  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 quantifed.  If  site noise was NM due to masking but

estimated to be signifcant in relation to a relevant criterion, we would employ methods as per section 7.1 of

the NPfI (e.g. measuring at an intermediate location and using relevant calculation) 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 trafc noise) that cannot be eliminated by

moving closer; and/or

• it was not feasible or reasonable to employ NPfI methods such as using an intermediate location.

Cases  may  include,  but  are  not  limited  to,  rough  terrain  preventing  closer  measurement,

addition/removal  of  signifcant  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). 

As indicated in L5.5 (a) and (b) of the EPL, the LA1,1minute measurement should be undertaken at one (1)

metre from the dwelling façade and the LAeq measurement within 30 metres of the dwelling.  However, the

direct measurement of noise at 1 metre from the façade is not practical during monitoring for this project.  In
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most cases, monitoring near the residence is impractical due to barking dogs or issues with obtaining access.

In all cases, measurements for this survey were undertaken at a suitable and representative location.

Low frequency noise has been assessed using the NPfI method, detailed in Section 2.2 of this report.

 3.2 Attended Noise Monitoring

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

included as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level analyser 30921838 23/06/2019

ARL ND9 acoustic calibrator 435847 26/06/2019

 3.3 Modifying Factors

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

signifcant 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 of 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 dominant low-frequency noise source.

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

in accordance with the NPfI.

 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
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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.

Attended and real-time monitor locations are 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, of Wollar Road

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

 4.1 Attended Noise Monitoring

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 – MARCH 20181

Location Start Date and

Time

LAmax

dB

LA1 

dB

LA10

dB

LA50

dB

LAeq

dB 

LA90

dB

LAmin

dB

LCeq

dB

N6 28/03/2018 01:11 40 26 23 20 21 18 17 36

N13 28/03/2018 01:49 42 38 35 32 32 30 27 52

N14 28/03/2018 00:20 47 30 28 26 27 24 22 50

N15 27/03/2018 23:01 40 26 23 20 21 19 17 42

N17 27/03/2018 22:28 44 29 23 20 21 18 17 40

N19 27/03/2018 22:00 52 38 33 28 30 25 23 47

N20 27/03/2018 23:41 54 52 49 44 45 38 30 60

N21 28/03/2018 00:49 43 29 24 21 23 20 18 41

Note:

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

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

directional) is shown in  Table 4.2.  Low pass (<630 Hz)  LAeq and  LA90 are typically good indicators of

mining noise levels.

Table 4.2: REAL-TIME AND ATTENDED NOISE LEVELS, MARCH 20181

Location/

Sentinex

Attended Start

Date and Time

Sentinex Start

Date and Time
Sentinex Data

1
Attended

measurement

Total

LAeq dB

Low pass

(<630HzN

LAeq dB

Low pass

(<630HzN

LA90 dB

WCP 

LAeq dB

N15/SX33 27/03/2018 23:01 27/03/2018 23:00 35 22 20 <20

N19/SX32 27/03/2018 22:00 27/03/2018 22:00 29 26 23 IA

N20/SX30 27/03/2018 23:41 27/03/2018 23:45 44 42 35 IA

N21/SX31 28/03/2018 00:49 28/03/2018 00:45 29 27 23 <25

Notes:

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

2. NR – no data recorded. 
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 4.2 Project Approval and Weather Conditions
Table 4.3 and  Table 4.4 detail  LAeq,15minute and  LA1,1minute noise levels from WCP in the absence of

other noise sources with impact assessment criteria.  Criteria are then applied if weather conditions are in

accordance with the project approval.  Modifying factors are considered in Section 4.4 of this report.

Table 4.3: LAeq,15minute GENERATED BY WCP AGAINST PROJECT APPROVAL IMPACT ASSESSMENT CRITERIA – MARCH 2018

Location Start Date and

Time

Wind

Speed 

m/s 1 2

Stability

Class 1 2

Criterion 

dB

Criterion

Applies? 2 3

WCP

LAeq 15min

dB 4 5

Exceedance 6

N6 28/03/2018 01:11 1.4 E 37 Yes <20 Nil

N13 28/03/2018 01:49 0.7 F 36 Yes 32 Nil

N14 28/03/2018 00:20 1.7 E 35 Yes <25 Nil

N15 27/03/2018 23:01 2.3 E 35 Yes <20 Nil

N17 27/03/2018 22:28 2.5 E 35 Yes IA Nil

N19 27/03/2018 22:00 2.8 D 35 Yes IA Nil

N20 27/03/2018 23:41 2.0 E 35 Yes IA Nil

N21 28/03/2018 00:49 1.4 E 35 Yes <25 Nil

Notes:

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

2. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions outside conditions specifed in development consent and so criterion is not

applicable.
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Table 4.4: LA1,1minute GENERATED BY WCP AGAINST PROJECT APPROVAL IMPACT ASSESSMENT CRITERIA – MARCH 2018

Location Start Date and

Time

Wind

Speed 

m/s 1 2

Stability

Class 1 2

Criterion

dB

Criterion

Applies?
2 3

WCP 

LA1 1min

dB 4 5

Exceedance 6

N6 28/03/2018 01:11 1.4 E 45 Yes <20 Nil

N13 28/03/2018 01:49 0.7 F 45 Yes 40 Nil

N14 28/03/2018 00:20 1.7 E 45 Yes 31 Nil

N15 27/03/2018 23:01 2.3 E 45 Yes 26 Nil

N17 27/03/2018 22:28 2.5 E 45 Yes IA Nil

N19 27/03/2018 22:00 2.8 D 45 Yes IA Nil

N20 27/03/2018 23:41 2.0 E 45 Yes IA Nil

N21 28/03/2018 00:49 1.4 E 45 Yes 30 Nil

Notes:

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

2. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions outside conditions specifed in development consent and so criterion is not

applicable.
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 4.3 EPL and Weather Conditions
Table 4.5 and  Table 4.6 detail  LAeq,15minute and  LA1,1minute noise levels from WCP in the absence of

other noise sources with impact assessment criteria.  Criteria are then applied if weather conditions are in

accordance with the mines EPL.  

Table 4.5: LAeq,15minute GENERATED BY WCP AGAINST EPL ASSESSMENT CRITERIA – MARCH 2018

Location Start Date and

Time

Wind

Speed 

m/s 1 2

VTG

 oC per

100m 1 2

Criterion 

dB 

Criterion

Applies? 2 3

WCP

LAeq 15min

dB 4 5

Exceedance 6

N6 28/03/2018 01:11 1.4 1.0 35 Yes <20 Nil

N13 28/03/2018 01:49 0.7 1.6 35 Yes 32 Nil

N14 28/03/2018 00:20 1.7 0.2 35 Yes <25 Nil

N15 27/03/2018 23:01 2.3 -0.4 35 Yes <20 Nil

N17 27/03/2018 22:28 2.5 -0.4 35 Yes IA Nil

N19 27/03/2018 22:00 2.8 -0.6 35 Yes IA Nil

N20 27/03/2018 23:41 2.0 0.0 35 Yes IA Nil

N21 28/03/2018 00:49 1.4 0.8 35 Yes <25 Nil

Notes:

1. Wind speed is sourced from WCP weather station, Vertical Temperature Gradient (VTG) is calculated from WCP inversion tower data;

2. Criterion may or may not apply due to rounding of meteorological data values;

3. Noise emission limits apply for all meteorological conditions except for the following: wind speeds greater than 3 m/s at 10 metres above

ground level; or temperature inversion conditions up to 3°C/100m and wind speeds greater than 2 m/s at 10 metres above ground level; or

temperature inversion conditions greater than 3°C/100m;

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions outside conditions specifed in EPL and so criterion is not applicable.
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Table 4.6: LA1,1minute GENERATED BY WCP AGAINST EPL IMPACT ASSESSMENT CRITERIA – MARCH 2018

Location Start Date and

Time

Wind

Speed 

m/s 1 2

VTG 
oC per

100m 1 2

Criterion

dB 

Criterion

Applies?2 3

WCP 

LA1 1min

dB 4 5

Exceedance 6

N6 28/03/2018 01:11 1.4 1.0 45 Yes <20 Nil

N13 28/03/2018 01:49 0.7 1.6 45 Yes 40 Nil

N14 28/03/2018 00:20 1.7 0.2 45 Yes 31 Nil

N15 27/03/2018 23:01 2.3 -0.4 45 Yes 26 Nil

N17 27/03/2018 22:28 2.5 -0.4 45 Yes IA Nil

N19 27/03/2018 22:00 2.8 -0.6 45 Yes IA Nil

N20 27/03/2018 23:41 2.0 0.0 45 Yes IA Nil

N21 28/03/2018 00:49 1.4 0.8 45 Yes 30 Nil

Notes:

1. Wind speed is sourced from WCP weather station, Vertical Temperature Gradient (VTG) is calculated from WCP inversion tower data;

2. Criterion may or may not apply due to rounding of meteorological data values;

3. Noise emission limits apply for all meteorological conditions except for the following: wind speeds greater than 3 m/s at 10 metres above

ground level; or temperature inversion conditions up to 3°C/100m and wind speeds greater than 2 m/s at 10 metres above ground level; or

temperature inversion conditions greater than 3°C/100m;

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions outside conditions specifed in EPL and so criterion is not applicable.

 4.4 Low Frequency Noise Assessment

Measured  WCP only  levels  were  assessed  for  the  applicability  of  low  frequency  modifying  factors  in

accordance with the EPA's NPfI.

One of the measurements satisfed the conditions outlined in Section 3.3. Results in Table 4.7 show that low

frequency modifying factors were not required to be applied to measured WCP levels during the survey.  
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Table 4.7:  LOW FREQUENCY NOISE MODIFYING FACTOR ASSESSMENT – MARCH 2018 

Location Start Date and

Time

Measured Site Only 

LAeq dB

WCP Only

LCeq dB4

WCP Only

LCeq – LAeq dB1 4

Result2 3 4

Max exceedance of ref

spectrum dB

Penalty dB

N13 28/03/2018 01:49 32 52 20 Nil 0

Notes:

1. As per NPfI, if LCeq – LAeq >= 15 dB further assessment of low frequency noise required as detailed in Section 2.2.2 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;

3. Bold results and penalties in red are where the relevant modifying factor trigger was exceeded; and

4. Where it is not possible to determine the site only result due to the presence of other low frequency noise sources occurring during the measurement, or where criteria were not applicable due to meteorological

conditions, this is noted as NA (not available) and no further assessment has been undertaken.
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 4.5 Atmospheric Conditions

Atmospheric condition data measured by the operator at each location using a Kestrel hand-held weather

meter is shown in Table 4.8.  Atmospheric condition data is routinely recorded during each measurement to

show conditions during the monitoring period.  The wind speed, direction and temperature were measured

at 1.8 metres.  Attended noise monitoring is not undertaken during rain or hail.

Table 4.8: MEASURED ATMOSPHERIC CONDITIONS – MARCH 2018

Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N6 28/03/2018 01:11 17 0.0 - 0

N13 28/03/2018 01:49 17 0.0 - 0

N14 28/03/2018 00:20 18 0.0 - 0

N15 27/03/2018 23:01 19 0.0 - 0

N17 27/03/2018 22:28 17 0.0 - 0

N19 27/03/2018 22:00 18 1.1 130 0

N20 27/03/2018 23:41 18 0.0 - 0

N21 28/03/2018 00:49 17 0.0 - 0

Notes:

1. Wind speed and direction measured at 1.8 metres; and

2. “-” denotes calm conditions at 1.8 metres.



Wilpinjong Coal - Environmental Noise Monitoring March 2018
18111_R01 Page 18

Data obtained concurrently  by the  WCP meteorological  station is  provided in  Table  4.9 and is  used  to

determine compliance with specifed noise criteria.

Table 4.9: WCP METEOROLOGICAL STATION DATA1

Date and End Time Wind Speed 

m/s

Wind Direction

Degrees

Lapse Rate 

Degrees / 100 metres2

27/03/2018 22:00 2.8 90 -0.6

27/03/2018 22:15 2.6 95 -0.6

27/03/2018 22:30 2.5 95 -0.4

27/03/2018 22:45 2.2 97 -0.4

27/03/2018 23:00 2.3 110 -0.4

27/03/2018 23:15 2.6 112 -0.2

27/03/2018 23:30 2.4 99 -0.2

27/03/2018 23:45 2.0 99 0.0

28/03/2018 00:00 1.7 101 0.2

28/03/2018 00:15 1.7 101 0.2

28/03/2018 00:30 1.3 96 0.6

28/03/2018 00:45 1.4 90 0.8

28/03/2018 01:00 1.4 88 1.0

28/03/2018 01:15 1.4 82 1.0

28/03/2018 01:30 1.4 106 1.2

28/03/2018 01:45 0.7 105 1.6

28/03/2018 02:00 0.6 114 2.0

28/03/2018 02:15 0.9 102 1.4

28/03/2018 02:30 0.7 60 1.6

28/03/2018 02:45 0.0 60 2.2

28/03/2018 03:00 0.5 82 1.8

28/03/2018 03:15 1.1 118 1.6

28/03/2018 03:30 0.8 97 3.0

28/03/2018 03:45 0.5 54 3.6

28/03/2018 04:00 0.5 231 2.4

28/03/2018 04:15 0.4 235 0.6

28/03/2018 04:30 0.4 342 0.6

Notes:

1. Data supplied by WCP;

2. “-” indicates calm conditions and therefore no wind direction; and

3. Lapse rate calculated using data sourced from WCP inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

Table 4.1 to Table 4.6 present data gathered during attended monitoring.  These noise levels 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, where possible, measured directly, or, determined by

frequency analysis.  Time variations of noise sources in each measurement, their temporal characteristics, are

taken into account via statistical descriptors.

From these observations summaries have been derived for each location.  The following chapter sections

provide these summaries.  Statistical 1/3 octave band analysis of environmental noise was undertaken, and

Figure 3 to Figure 10 display the frequency ranges for various noise sources at each location for LA1, LA10,

LA90 and LAeq. These fgures 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; mining noise is at frequencies less than 1000 Hz (this 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 signifcant levels of other noise at the same frequencies as mining; this can

be dogs, cows, or, most commonly, road trafc.

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

LA1 result by a small margin but is entirely accurate for LAeq.
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Figure 2: Example graph (refer to Section 5.1 for explanatory noteN
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 5.1.1 N6, 28 March 2018

A continuum from WCP was audible at times and generated the site only  LAeq and  LA1,1minute of less

than 20 dB.

An air conditioner was primarily responsible for all measured levels.  

Insects and bats 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, 28 March 2018

A WCP continuum, including excavator groans and squeals, was audible throughout the measurement and

generated the site only LAeq of 32 dB.  Exhaust surges generated the site only LA1,1minute of 40dB.  Track

noise was also noted.

WCP mining noise generated all measured levels. 

Insects, cows and bats were also noted.  

Figure 4: Environmental Noise Levels – N13  'Coonaroo' of Moolarben Road
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 5.1.3 N14, 28 March 2018

A continuum from WCP was audible throughout the measurement generating a site only LAeq of less than

25 dB and site only LA1,1minute of 31 dB.  

The  continuum  from  WCP was  primarily  responsible  for  all  measured  levels.   Insects  were  a  minor

contributor to the measured levels.

Birds were also noted.

Figure 5: Environmental Noise Levels - N14  'Tichular'  intersection of Tichular and Barigan Roads
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 5.1.4 N15, 27 March 2018

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

LAeq of less than 20 dB.  A surge in the continuum generated the site only LA1,1minute of 26 dB.

The WCP continuum and breeze in foliage generated the measured levels.

Figure 6: Environmental Noise Levels - N15  Track of Barigan Street near Wollar School  Wollar Village
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 5.1.5 N17, 27 March 2018

WCP was inaudible.

Birds and animals generated the measured LA1.  A continuum from another mine and the noise foor of the

measurement instrument generated other measured levels.

Animals in foliage were also noted.

Figure ): Environmental Noise Levels – N1) Mogo Road  of Araluen Road
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 5.1.6 N19, 27 March 2018

WCP was inaudible.

Breeze in foliage and on the microphone generated all measured levels. 

Birds were also noted. 

Figure 8: Environmental Noise Levels – N19  Upper Mogo Road
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 5.1.7 N20, 27 March 2018

WCP was inaudible. 

An idling train generated all measured levels. 

Birds were also noted. 

Figure 9: Environmental Noise Levels  N20 – Ringwood Road
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 5.1.8 N21, 28 March 2018

A continuum from WCP was audible throughout the measurement generating the site only LAeq of less than

25 dB.  A rear dump truck engine surge generated the site only LA1,1minute of 30 dB.

WCP primarily generated all measured levels.  Birds contributed to the measured LA1 and LA10.

Frogs and insects were also noted. 

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

Environmental noise monitoring described in this report was undertaken during the night period of  27/28

March 2018.  Attended noise monitoring was conducted at eight sites.  The duration of all measurements was

15 minutes.

 6.1 Operational Noise Assessment

Wilpinjong Coal  Project  complied  with noise  limits  at  the  monitoring  locations  during the  March  2018

monitoring period.

 6.2 Low Frequency Noise Assessment

A low frequency noise  assessment was carried out  in accordance with the EPA’s  NPfI.   Low frequency

modifying factors, where applicable, did not result in any exceedances of WCP noise limits during the March

2018 survey.

Global Acoustics Pty Ltd
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Several documents specify noise criteria that apply to the Wilpinjong operation.  The noise sections of the

relevant consent, licence and NMP are reproduced below.

A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence

The EPL (number  12425)  for  WCP was  originally  issued in February 2006 and has been the  subject  of

subsequent variations, the most recent in January 2017.
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A.3 Noise Monitoring Program

The relevant sections of the noise monitoring program for WCP dated June 2017 are reproduced below.
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EXECUTIVE SUMMARY
Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

The current WCP development consent was approved in April 2017.  The environment protection licence

(EPL) for WCP was issued in early 2006 with subsequent variations approved.

Attended  monitoring  was  conducted  in  accordance  with  the  documents  detailed  above,  the  NSW

Environment  Protection  Authority  (EPA)  ‘Noise  Policy  for  Industry’ (NPfI)  guidelines  and  Australian

Standard AS 1055 ‘Acoustics, Description and Measurement of Environmental Noise’.  The duration of each

night measurement was 15 minutes.  Results of monthly monitoring have been compared to relevant noise

limits.

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 9 April 2018.  The purpose of attended noise monitoring was to quantify and describe the acoustic

environment around WCP and compare results with specifed limits.

Operational Noise Assessment

WCP complied with relevant noise limits at all monitoring locations during April 2018 monitoring. 

Low Frequency Noise Assessment

A low frequency noise  assessment was carried out  in accordance with the EPA’s  NPfI.   Low frequency

modifying factors, where applicable, did not result in any exceedances of WCP noise limits during the April

2018 survey.

Global Acoustics Pty Ltd
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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 9 April 2018.  Figure 1 shows the monitoring locations.

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

around the site and compare results with specifed limits.

 1.2 Monitoring Locations

There were eight monitoring locations during this survey as listed in Table 1.1 and shown on Figure 1.  These

monitoring locations are detailed in the site Noise Monitoring Program (NMP).

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' of Moolarben Road, Moolarben

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

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

N17 Mogo Road, of Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, of Wollar Road, Wollar

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

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

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

LA The A-weighted root mean squared (RMS) noise level at any instant

LAmax The maximum A-weighted noise level over a time period or for an event

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

LA10 The noise level which is exceeded for 10 per cent of the time, which is approximately the

average of the maximum noise levels

LA50 The noise level which is exceeded for 50 per cent of the time

LA90 The level exceeded for 90 per cent of the time, which is approximately the average of the

minimum noise levels.  The LA90 level is ofen 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 or for an event

LAeq The average noise energy during a measurement period

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

describe human response to noise

SPL Sound pressure level (SPL), fuctuations in pressure measured as 10 times a logarithmic

scale, the reference pressure being 20 micropascals

Hertz (Hz) Cycles per second, the frequency of fuctuations in pressure, sound is usually a

combination of many frequencies together

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

Wilpinjong Coal inversion tower data

SC Stability Class.  Based on Wilpinjong Coal inversion tower data

IA Inaudible.  When site only noise is noted as IA, there was no noise from the source of

interest audible at the monitoring location

NM Not Measurable.  If site only noise is noted as NM, this means some noise from the source

of interest was audible at low-levels, but could not be quantifed

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

Approval  was  granted for  the  Wilpinjong  Extension  Project  (SSD-6764)  in  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

The EPL (No. 12425) for WCP was originally issued in February 2006 and has been the subject of subsequent

variations,  the  most  recent  in  23 March 2018.   Relevant  noise  sections of the  licence  are reproduced in

Appendix A. 

 2.3 Noise Monitoring Program

The noise monitoring program (NMP) for WCP was most recently updated in June 2017.  Chapter 6 of the

NMP provides details on the noise monitoring program including locations and an attended monitoring

methodology.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specifc Criteria and Weather Conditions

Noise criteria are consistent between the Project Approval and EPL, as are the meteorological exclusion rules

determining when criteria apply.  Criteria shown in Table 2.1 have been selected as the most appropriate for

each monitoring location.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP

Descriptor /

Resident

Number

Monitoring Location Day

LAeqs15minute

Evening

LAeqs15minute

Night

LAeqs15minute /

LA1s1minute

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, of Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, of 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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In accordance with the NMP, as detailed in Appendix 6 of the WCP Extension project approval (SSD-6764),

and also in accordance with EPL 12425, noise criteria apply under all meteorological conditions except for

the following:

a) wind speeds greater than 3 m/s at 10m above ground level;

b) stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground

level; or

c) stability category G temperature inversion conditions.

 2.5 Modifying Factors

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

supersedes the 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 defned in the NPfI:

Tonal noise contains a prominent frequency and is characterised by a defnite 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 of.  The intermittency correction is not intended to be applied to changes in noise level due to meteorology.

There were no intermittent noise sources from site during the survey.  In addition, there is no equipment on

site that is likely to generate tonal noise as defned in the NPfI.

 2.5.2 Low Frequency Noise

As defned 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
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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. 

Table C2 and associated notes from the NPfI is reproduced below:
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 3 METHODOLOGY

 3.1 Assessment Method 

Attended monitoring was conducted in accordance with the EPA guidelines and Australian Standard AS1055

‘Acoustics, Description and Measurement of Environmental Noise’.  Atmospheric condition measurement

was also undertaken.  Monitoring is undertaken once per month at each location.  The duration of each

measurement was 15 minutes. 

Attended monitoring during this reporting period was undertaken by Jonathan Erasmus and Tambalyn

Durney.

If the exact contribution from 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 levels, for example,  LA10,  LA50 or  LA90.  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 quantifed.  If  site noise was NM due to masking but

estimated to be signifcant in relation to a relevant criterion, we would employ methods as per section 7.1 of

the NPfI (e.g. measuring at an intermediate location and using relevant calculation) 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 trafc noise) that cannot be eliminated by

moving closer; and/or

• it was not feasible or reasonable to employ NPfI methods such as using an intermediate location.

Cases  may  include,  but  are  not  limited  to,  rough  terrain  preventing  closer  measurement,

addition/removal  of  signifcant  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). 

As indicated in L5.5 (a) and (b) of the EPL, the LA1,1minute measurement should be undertaken at one (1)

metre from the dwelling façade and the LAeq measurement within 30 metres of the dwelling.  However, the



Wilpinjong Coal - Environmental Noise Monitoring April 2018
18133_R01 Page 8

direct measurement of noise at 1 metre from the façade is not practical during monitoring for this project.  In

most cases, monitoring near the residence is impractical due to barking dogs or issues with obtaining access.

In all cases, measurements for this survey were undertaken at a suitable and representative location.

Low frequency noise has been assessed using the NPfI method, detailed in Section 2.5 of this report.

 3.2 Attended Noise Monitoring

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

included as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level analyser 1070590 28/06/2018

Rion NA-28 sound level analyser 701424 05/06/2019

Pulsar 106 acoustic calibrator 79631 30/03/2019

Pulsar 106 acoustic calibrator 74813 05/06/2019

 3.3 Modifying Factors

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

signifcant 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 of 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 dominant low-frequency noise source.

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

in accordance with the NPfI.
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 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 3.2.

Attended and real-time monitor locations are shown in Figure 1.

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

Report Descriptor for Atended

monitoring location

Real-Time Monitor ID Monitoring Location

NA15 SX33-N1 Wollar Village

NA19 SX32-N1 North Mogo Road

NA20 SX30-N1 Ringwood Road, of Wollar Road

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

 4.1 Attended Noise Monitoring

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 20181

Location Start Date and

Time

LAmax

dB

LA1 

dB

LA10

dB

LA50

dB

LAeq

dB 

LA90

dB

LAmin

dB

LCeq

dB

N6 10/04/2018 00:43 52 42 37 32 34 28 25 48

N13 10/04/2018 00:57 42 30 26 25 25 23 21 46

N14 09/04/2018 23:59 49 41 33 28 31 25 23 33

N15 09/04/2018 22:54 48 37 28 18 26 17 16 36

N17 09/04/2018 22:25 53 36 32 29 30 27 25 49

N19 09/04/2018 22:00 57 44 39 34 36 29 26 51

N20 09/04/2018 23:23 59 41 36 30 34 25 21 56

N21 10/04/2018 00:24 54 45 42 38 39 35 33 59

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.
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 4.2 Project Specifc Criteria and Weather Conditions
Table 4.2 and  Table 4.3 detail  LAeq,15minute and  LA1,1minute noise levels from WCP in the absence of

other  noise  sources.   Criteria are  then applied if  weather  conditions are  in  accordance with the project

approval and EPL.  Modifying factors are considered in Section 4.4 of this report.

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – APRIL 2018

Location Start Date and

Time

Wind

Speed 

m/s 1s2

Stability

Class 1s2

Criterion 

dB

Criterion

Applies? 2s3

WCP

LAeqs15min

dB 4s5

Exceedance 6

N6 10/04/2018 00:43 3.1 E 37 No IA NA

N13 10/04/2018 00:57 3.1 D 35 No NM NA

N14 09/04/2018 23:59 1.9 E 35 Yes IA Nil

N15 09/04/2018 22:54 1.1 F 35 Yes IA Nil

N17 09/04/2018 22:25 1.3 E 35 Yes <20 Nil

N19 09/04/2018 22:00 0.1 G 35 No <20 NA

N20 09/04/2018 23:23 1.2 E 35 Yes IA Nil

N21 10/04/2018 00:24 2.7 E 35 Yes IA Nil

Notes:

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

2. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.



Wilpinjong Coal - Environmental Noise Monitoring April 2018
18133_R01 Page 12

Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – APRIL 2018

Location Start Date and

Time

Wind

Speed 

m/s 1s2

Stability

Class 1s2

Criterion

dB

Criterion

Applies?
2s3

WCP 

LA1s1min

dB 4s5

Exceedance 6

N6 10/04/2018 00:43 3.1 E 45 No IA NA

N13 10/04/2018 00:57 3.1 D 45 No NM NA

N14 09/04/2018 23:59 1.9 E 45 Yes IA Nil

N15 09/04/2018 22:54 1.1 F 45 Yes IA Nil

N17 09/04/2018 22:25 1.3 E 45 Yes 30 Nil

N19 09/04/2018 22:00 0.1 G 45 No 25 NA

N20 09/04/2018 23:23 1.2 E 45 Yes IA Nil

N21 10/04/2018 00:24 2.7 E 45 Yes IA Nil

Notes:

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

2. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.
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 4.3 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, APRIL 20181

Location/

Sentinex

Atended Start

Date and Time

Sentinex Start

Date and Time
Sentinex Data

1
Atended

measurement

Total

LAeq dB

Low pass

(<630Hz)

LAeq dB

Low pass

(<630Hz)

LA90 dB

WCP 

LAeq dB

N15/SX33 09/04/2018 22:54 09/04/2018 23:00 33 27 19 IA

N19/SX32 09/04/2018 22:00 09/04/2018 22:00 33 30 26 <20

N20/SX30 09/04/2018 23:23 09/04/2018 23:30 33 24 22 IA

N21/SX31 10/04/2018 00:24 10/04/2018 00:30 38 29 25 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 time period. 

 4.4 Low Frequency Noise Assessment

Measured  WCP only  levels  were  assessed  for  the  applicability  of  low  frequency  modifying  factors  in

accordance with the EPA's NPfI.

None of the measurements satisfed the conditions outlined in Section 3.3.  Therefore no further assessment

was undertaken.
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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 or hail.

Table 4.5: MEASURED ATMOSPHERIC CONDITIONS – APRIL 2018

Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N6 10/04/2018 00:43 23 1.4 30 0

N13 10/04/2018 00:57 19 0.9 50 0

N14 09/04/2018 23:59 20 1.1 50 0

N15 09/04/2018 22:54 20 0.0 - 0

N17 09/04/2018 22:25 22 0.5 100 0

N19 09/04/2018 22:00 24 1.8 150 0

N20 09/04/2018 23:23 23 1.9 50 0

N21 10/04/2018 00:24 21 3.1 60 0

Notes:

1. Wind speed and direction measured at 1.8 metres; and

2. “-” denotes calm conditions at 1.8 metres.

Data obtained concurrently by the WCP meteorological station and tower is used to determine compliance

with specifed noise criteria and is provided in Table 4.6.
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Table 4.6: WCP METEOROLOGICAL STATION DATA1

Date and End Time Wind Speed 

m/s

Wind Direction

Degrees

Lapse Rate 

Degrees / 100 metres2

09/04/2018 20:30 0.3 150 7.1

09/04/2018 20:45 0.2 286 6.2

09/04/2018 21:00 0.0 286 5.7

09/04/2018 21:15 0.0 286 7.1

09/04/2018 21:30 0.0 286 5.9

09/04/2018 21:45 0.7 339 4.5

09/04/2018 22:00 0.9 29 4.1

09/04/2018 22:00 0.9 29 4.1

09/04/2018 22:15 0.1 268 4

09/04/2018 22:30 1.3 202 3.1

09/04/2018 22:45 1.3 193 1.4

09/04/2018 23:00 0.6 123 3.8

09/04/2018 23:15 1.1 63 2.8

09/04/2018 23:30 1.1 41 0.9

09/04/2018 23:45 1.2 38 0.7

10/04/2018 00:00 1.7 48 0.3

10/04/2018 00:15 1.9 44 -0.2

10/04/2018 00:30 2.7 48 -0.5

10/04/2018 00:45 2.7 52 -0.5

10/04/2018 01:00 3.1 57 -0.5

10/04/2018 01:15 3.1 72 -0.7

10/04/2018 01:30 3 71 -0.7

10/04/2018 01:45 3.2 79 -0.7

10/04/2018 02:00 3.0 90 -0.7

10/04/2018 02:15 3.1 86 -0.7

10/04/2018 02:30 3.2 87 -0.7

10/04/2018 02:45 2.9 79 -0.7

Notes:

1. Data supplied by WCP;

2. “-” indicates calm conditions and therefore no wind direction; and

3. Lapse rate calculated using data sourced from WCP inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

Section  4 presents data gathered during attended monitoring.  These noise levels 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, where possible,  measured directly, or, determined by frequency

analysis.  Time variations of noise sources in each measurement, their temporal characteristics, are taken into

account via statistical descriptors.

From these observations summaries have been derived for each location.  The following chapter sections

provide these summaries.  Statistical 1/3 octave band analysis of environmental noise was undertaken, and

Figure 3 to Figure 10 display the frequency ranges for various noise sources at each location for LA1, LA10,

LA90 and LAeq. These fgures 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; mining noise is at frequencies less than 1000 Hz (this 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 signifcant levels of other noise at the same frequencies as mining; this can

be dogs, cows, or, most commonly, road trafc.

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

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



Wilpinjong Coal - Environmental Noise Monitoring April 2018
18133_R01 Page 17

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6, 10 April 2018

WCP was inaudible.

Road trafc noise primarily generated the measured LA1.  Insects, frogs and breeze in foliage generated all

other measured levels.

Figure 3: Environmental Noise Levels - N6s St Laurence O’Toole Catholic Churchs Wollar Village
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 5.1.2 N13, 10 April 2018

WCP continuum was audible during the measurement, but this contribution was not measurable. 

WCP continuum, birds, insects and breeze generated the measured levels.

Bats were also noted.

Figure 4: Environmental Noise Levels – N13s 'Coonaroo' of Moolarben Road
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 5.1.3 N14, 9 April 2018

WCP was inaudible.

Birds generated the measured LA1.  Insects and frogs primarily generated all other levels.

Breeze was also noted.

Figure 5: Environmental Noise Levels - N14s 'Tichular's intersection of Tichular and Barigan Roads
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 5.1.4 N15, 9 April 2018

WCP was inaudible.

Livestock, insects and the noise foor of the measurement instrument generated the measured levels.

Figure 6: Environmental Noise Levels - N15s Track of Barigan Street near Wollar Schools Wollar Village
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 5.1.5 N17, 9 April 2018

A continuum from WCP was audible during most of the measurement, generating a site only LAeq of less

than 20 dB.  A surge in the continuum generated the site only LA1,1minute of 30 dB.

WCP continuum, birds and insects generated the measured  LA1.   Insects generated all  other  measured

levels.

Breeze was also noted.

Figure 7: Environmental Noise Levels – N17 Mogo Roads of Araluen Road
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 5.1.6 N19, 9 April 2018

WCP was audible at times during the measurement as engine continuum, generating the site only LAeq of

less than 20 dB and the site only LA1,minute of 25 dB.

Breeze in foliage generated the measured levels.

Insects and aircraf were also noted.

Figure 8: Environmental Noise Levels – N19s Upper Mogo Road
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 5.1.7 N20, 9 April 2018

WCP was inaudible. 

Breeze, insects and frogs generated the measured levels.

Figure 9: Environmental Noise Levelss N20 – Ringwood Road
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 5.1.8 N21, 10 April 2018

WCP was inaudible.

Breeze and insects generated all measured levels.

Figure 10: Environmental Noise Levelss N21 – 'Wandoona's Barigan Road
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 6 SUMMARY OF COMPLIANCE 

Environmental noise monitoring described in this report was undertaken during the night period of 9 April

2018.  Attended noise monitoring was conducted at eight sites.   The duration of all  measurements was

15 minutes.

 6.1 Operational Noise Assessment

Wilpinjong  Coal  Project  complied  with  noise  limits  at  the  monitoring  locations  during  the  April  2018

monitoring period.

 6.2 Low Frequency Noise Assessment

A low frequency noise  assessment was carried out  in accordance with the EPA’s  NPfI.   Low frequency

modifying factors, where applicable, did not result in any exceedances of WCP noise limits during the April

2018 survey.

Global Acoustics Pty Ltd
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APPENDIX

A     STATUTORY REQUIREMENTS
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Several documents specify noise criteria that apply to the Wilpinjong operation.  The noise sections of the

relevant consent, licence and NMP are reproduced below.

A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence

The EPL (number  12425)  for  WCP was  originally  issued in February 2006 and has been the  subject  of

subsequent variations.  Relevant extracts are shown below..
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A.3 Noise Monitoring Program

The relevant sections of the noise monitoring program for WCP dated June 2017 are reproduced below.
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APPENDIX

B     CALIBRATION CERTIFICATES
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EXECUTIVE SUMMARY
Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

The current WCP development consent was approved in April 2017.  The environment protection licence

(EPL) for WCP was issued in early 2006 with subsequent variations approved.

Attended  monitoring  was  conducted  in  accordance  with  the  documents  detailed  above,  the  NSW

Environment  Protection  Authority  (EPA)  ‘Noise  Policy  for  Industry’ (NPfI)  guidelines  and  Australian

Standard AS 1055 ‘Acoustics, Description and Measurement of Environmental Noise’.  The duration of each

night measurement was 15 minutes.  Results of monthly monitoring have been compared to relevant noise

limits.

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 7/8 May 2018.  The purpose of attended noise monitoring was to quantify and describe the acoustic

environment around WCP and compare results with specifed limits.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the May 2018

monitoring. 

Global Acoustics Pty Ltd
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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 7/8 May 2018.  Figure 1 shows the monitoring locations.

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

around the site and compare results with specifed limits.

 1.2 Monitoring Locations

There were eight monitoring locations during this survey as listed in Table 1.1 and shown on Figure 1.  These

monitoring locations are detailed in the site Noise Monitoring Program (NMP).

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 Atended Noise Monitoring Locations (Source: WCP NMPs 2017)
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 1.3 Terminology & Abbreviations

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

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

LA The A-weighted root mean squared (RMS) noise level at any instant

LAmax The maximum A-weighted noise level over a time period or for an event

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

LA10 The noise level which is exceeded for 10 per cent of the time, which is approximately the

average of the maximum noise levels

LA50 The noise level which is exceeded for 50 per cent of the time

LA90 The level exceeded for 90 per cent of the time, which is approximately the average of the

minimum noise levels.  The LA90 level is ofen 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 or for an event

LAeq The average noise energy during a measurement period

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

describe human response to noise

SPL Sound pressure level (SPL), fuctuations in pressure measured as 10 times a logarithmic

scale, the reference pressure being 20 micropascals

Hertz (Hz) Cycles per second, the frequency of fuctuations in pressure, sound is usually a

combination of many frequencies together

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

Wilpinjong Coal inversion tower data

SC Stability Class.  Based on Wilpinjong Coal inversion tower data

IA Inaudible.  When site only noise is noted as IA, there was no noise from the source of

interest audible at the monitoring location

NM Not Measurable.  If site only noise is noted as NM, this means some noise from the source

of interest was audible at low-levels, but could not be quantifed

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

Approval  was  granted  for  the  Wilpinjong Extension  Project  (SSD-6764)  in  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

The EPL (No. 12425) for WCP was originally issued in February 2006 and has been the subject of subsequent

variations,  the most  recent  on 23 March 2018.   Relevant  noise sections of the licence  are reproduced in

Appendix A. 

 2.3 Noise Monitoring Program

The noise monitoring program (NMP) for WCP was most recently updated in June 2017.  Chapter 6 of the

NMP provides details on the noise monitoring program including locations and an attended monitoring

methodology.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specifc Criteria

Criteria in the project approval and EPL are consistent as are the met exclusion rules determining when

criteria apply.  Criteria shown in Table 2.1 have been selected as the most appropriate for each monitoring

location.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP

Descriptor /

Resident

Number

Monitoring Location Day

LAeqs15minute

Evening

LAeqs15minute

Night

LAeqs15minute /

LA1s1minute

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 defned in the NPfI:

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

Intermitent  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 intermitency correction is not intended to be applied to changes in noise level due to meteorology.

 2.5.2 Low Frequency Noise

As defned 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 Assessment Method 

Attended monitoring was conducted in accordance with EPA guidelines and Australian Standard AS1055

‘Acoustics, Description and Measurement of Environmental Noise’.  Atmospheric condition measurement

was also undertaken during each ffeen minute measurement.  Monitoring is undertaken once per month at

each location.

Attended monitoring during this reporting period was undertaken by Jesse Tribby.

If the exact contribution from 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 levels, for example,  LA10,  LA50 or  LA90.  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 quantifed.  If  site  noise was NM due to masking but

estimated to be signifcant in relation to a relevant criterion, we would employ methods as per section 7.1 of

the NPfI (e.g. measuring at an intermediate location and using relevant calculation) 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 trafc noise) that cannot be eliminated by

moving closer; and/or

• It was not feasible or reasonable to employ NPfI methods such as using an intermediate location.

Cases  may  include,  but  are  not  limited  to,  rough  terrain  preventing  closer  measurement,

addition/removal  of  signifcant  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). 

As indicated in L5.5 (a) and (b) of the EPL, the LA1,1minute measurement should be undertaken at one (1)

metre from the dwelling façade and the LAeq measurement within 30 metres of the dwelling.  However, the

direct measurement of noise at 1 metre from the façade is not practical during monitoring for this project.  In
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most cases, monitoring near the residence is impractical due to barking dogs or issues with obtaining access.

In all cases, measurements for this survey were undertaken at a suitable and representative location.

Low frequency noise has been assessed using the NPfI method, detailed in Section 2.5 of this report.

 3.2 Attended Noise Monitoring

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

included as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level analyser 00370304 16/11/2018

Pulsar 106 acoustic calibrator 81334 18/12/2019

 3.3 Modifying Factors

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

signifcant 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

• WCP was the dominant low-frequency noise source.

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

in accordance with the NPfI.

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

Attended and real-time monitor locations are shown in Figure 1.

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

Report Descriptor for Atended

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 Modifying Factors

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

EPA's NPfI.

There were no intermittent noise sources from site during the survey.  In addition, there is no equipment on

site that is likely to generate tonal noise as defned in the NPfI.  None of the measurements satisfed the

conditions outlined in Section 3.3 when assessing low frequency noise.  

Therefore no further assessment of modifying factors was undertaken.

 4.2 Attended Noise Monitoring

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 – MAY 20181

Location Start Date and

Time

LAmax

dB

LA1 

dB

LA10

dB

LA50

dB

LAeq

dB 

LA90

dB

LAmin

dB

LCeq

dB

N6 08/05/2018 00:46 48 41 35 31 33 28 24 54

N13 08/05/2018 01:22 38 28 26 25 25 23 20 54

N14 07/05/2018 23:23 44 34 26 24 25 22 20 54

N15 07/05/2018 22:56 43 39 34 27 30 25 22 53

N17 07/05/2018 22:24 32 21 17 14 15 14 13 54

N19 07/05/2018 22:00 33 28 27 23 24 20 16 54

N20 08/05/2018 00:19 31 24 20 16 17 14 14 54

N21 07/05/2018 23:50 36 31 29 26 27 25 22 52

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.
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Table 4.2 and  Table 4.3 detail  LAeq,15minute and  LA1,1minute noise levels from WCP in the absence of

other  noise  sources.   Criteria  are then applied if  weather  conditions are in accordance with the  project

approval and EPL.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – MAY 2018

Location Start Date and

Time

Wind

Speed 

m/s 1s2

Stability

Class 1s2

Criterion 

dB

Criterion

Applies? 2s3

WCP

LAeqs15min

dB 4s5

Exceedance 6

N6 08/05/2018 00:46 0.8 G 37 No 31 NA

N13 08/05/2018 01:22 0.5 G 35 No IA NA

N14 07/05/2018 23:23 0.6 G 35 No <20 NA

N15 07/05/2018 22:56 0.5 G 37 No 30 NA

N17 07/05/2018 22:24 0.7 G 38 No IA NA

N19 07/05/2018 22:00 0.0 G 35 No IA NA

N20 08/05/2018 00:19 0.0 G 35 No <20 NA

N21 07/05/2018 23:50 0.6 G 35 No 27 NA

Notes:

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

2. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.
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Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – MAY 2018

Location Start Date and

Time

Wind

Speed 

m/s 1s2

Stability

Class 1s2

Criterion

dB

Criterion

Applies?
2s3

WCP 

LA1s1min

dB 4s5

Exceedance 6

N6 08/05/2018 00:46 0.8 G 45 No 40 NA

N13 08/05/2018 01:22 0.5 G 45 No IA NA

N14 07/05/2018 23:23 0.6 G 45 No <20 NA

N15 07/05/2018 22:56 0.5 G 45 No 43 NA

N17 07/05/2018 22:24 0.7 G 45 No IA NA

N19 07/05/2018 22:00 0.0 G 45 No IA NA

N20 08/05/2018 00:19 0.0 G 45 No <20 NA

N21 07/05/2018 23:50 0.6 G 45 No 33 NA

Notes:

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

2. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.

 4.3 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, MAY 20181

Location/

Sentinex

Atended Start

Date and Time

Sentinex Start

Date and Time
Sentinex Data

1
Atended

measurement

Total

LAeq dB

Low pass

(<630Hz)

LAeq dB

Low pass

(<630Hz)

LA90 dB

WCP 

LAeq dB

N15/SX33 07/05/2018 22:56 07/05/2018 23:00 34 32 27 30

N19/SX32 07/05/2018 22:00 07/05/2018 22:00 27 23 19 IA

N20/SX30 08/05/2018 00:19 08/05/2018 00:15 22 16 10 <20

N21/SX31 07/05/2018 23:50 07/05/2018 23:45 30 29 27 27

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 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 or hail.

Table 4.5: MEASURED ATMOSPHERIC CONDITIONS – MAY 2018

Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N6 08/05/2018 00:46 7 0.0 - 2

N13 08/05/2018 01:22 13 1.5 200 3

N14 07/05/2018 23:23 10 1.1 110 1

N15 07/05/2018 22:56 9 0.0 - 0

N17 07/05/2018 22:24 11 0.0 - 0

N19 07/05/2018 22:00 11 1.0 - 0

N20 08/05/2018 00:19 6 0.6 220 2

N21 07/05/2018 23:50 7 0.5 185 2

Notes:

1. Wind speed and direction measured at 1.8 metres; and

2. “-” denotes calm conditions at 1.8 metres.

Data obtained concurrently by the WCP meteorological station and tower is used to determine compliance

with specifed noise criteria and is provided in Table 4.6.
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Table 4.6: WCP METEOROLOGICAL STATION DATA1

Date and End Time Wind Speed 

m/s

Wind Direction

Degrees

Lapse Rate 

Degrees / 100 metres2

07/05/2018 22:00:00 0 - 6.4

07/05/2018 22:15:00 0 - 6

07/05/2018 22:30:00 0.7 313 6.4

07/05/2018 22:45:00 0.6 293 5.5

07/05/2018 23:00:00 0.5 326 6.2

07/05/2018 23:15:00 0 - 5.9

07/05/2018 23:30:00 0.6 306 5.5

07/05/2018 23:45:00 0.6 315 6

08/05/2018 00:00:00 0 - 6

08/05/2018 00:15:00 0 - 6.2

08/05/2018 00:30:00 0 - 6

08/05/2018 00:45:00 0.8 329 6.4

08/05/2018 01:00:00 0.5 271 5.7

08/05/2018 01:15:00 0.5 6 5.3

08/05/2018 01:30:00 0.7 323 4.8

08/05/2018 01:45:00 0.6 287 4

08/05/2018 02:00:00 0 - 5

Notes:

1. Data supplied by WCP;

2. “-” indicates calm conditions and therefore no wind direction; and

3. Lapse rate calculated using data sourced from WCP inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

Data gathered during attended monitoring is shown in tables in Section 4.  These noise levels 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, where possible, measured directly, or, determined by

frequency analysis.  Time variations of noise sources in each measurement, their temporal characteristics, are

taken into account via statistical descriptors.

From these observations summaries have been derived for each location.  The following chapter sections

provide these summaries.  Statistical 1/3 octave band analysis of environmental noise was undertaken, and

Figure 3 to Figure 10 display the frequency ranges for various noise sources at each location for LA1, LA10,

LA90 and LAeq. These fgures 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; mining noise is at frequencies less than 1000 Hz (this 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 signifcant levels of other noise at the same frequencies as mining; this can

be dogs, cows, or, most commonly, road trafc.

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.
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Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6, 8 May 2018

A mining continuum from WCP was audible throughout the measurement and generated a site-only LAeq

of 31 dB.  Track noise and engine surges were responsible for the measured LA1,1minute of 40 dB.

Dogs generated the LA1 and contributed to the measured LAeq.  WCP continuum was primarily responsible

for the measured  LA10,  LAeq,  LA50, and  LA90.  Train noise also contributed to the measured  LA10 and

LAeq.  

Figure 3: Environmental Noise Levels - N6s St Laurence O’Toole Catholic Churchs Wollar Village

Dogs and  
WCP track noise and continuum

WCP continuum  
and train noise
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 5.1.2 N13, 8 May 2018

WCP was inaudible.

Frogs were responsible for all measured noise levels.  

Continuum from another mining operation, cows, and birds were also noted.  

Figure 4: Environmental Noise Levels – N13s 'Coonaroo' of Moolarben Road

Frogs
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 5.1.3 N14, 7 May 2018

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

and LA1,1minute of less than 20 dB.  

Birds generated the measured LA1.  Breeze in the foliage and train noise were primarily responsible for the

measured LA10, LAeq, LA50, and LA90.  Substation noise and continuum from WCP also contributed to the

measured LA50 and LA90.

Frogs were also noted.

Figure 5: Environmental Noise Levels - N14s 'Tichular's intersection of Tichular and Barigan Roads

Birds
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 5.1.4 N15, 7 May 2018

Engine and track noise from WCP was audible throughout during the measurement generating the site only

LAeq of 30 dB and LA1,1minute of 43 dB.  

Engine and track noise from WCP was responsible for all measured noise levels.  

Dogs, birds and a distant train horn were also noted. 

Figure 6: Environmental Noise Levels - N15s Track of Barigan Street near Wollar Schools Wollar Village

WCP track noise  
and dogs

WCP engine noise
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 5.1.5 N17, 7 May 2018

WCP was inaudible.

The noise foor of the measurement instrument was primarily responsible for all  measured noise levels.

Aircraf noise also contributed to the measured LA1.  

Bats and train horns were also noted.  

Figure 7: Environmental Noise Levels – N17 Mogo Roads of Araluen Road
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 5.1.6 N19, 7 May 2018

WCP was inaudible.

Breeze  in  the  foliage  was  primarily  responsible  for  all  measured  noise  levels.   The  noise  foor  of  the

measurement instrument also contributed to the measured LA90.

Bats and aircraf noise were also noted. 

Figure 8: Environmental Noise Levels – N19s Upper Mogo Road
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 5.1.7 N20, 8 May 2018

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

and LA1,1minute of less than 20 dB.  

Cows and aircraf noise generated the measured  LA1.  Continuum from WCP and the noise foor of the

measurement instrument were responsible for the measured LA10, LAeq, LA50, and LA90. 

Distant train noise was also noted.

Figure 9: Environmental Noise Levelss N20 – Ringwood Road
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 5.1.8 N21, 7 May 2018

Mining continuum from WCP was audible during the measurement generating the site only LAeq of 27 dB.

An engine surge from site was responsible for the site-only LA1,1minute of 33 dB.  Impacts were also noted.  

Continuum from WCP generated all measured noise levels.

Dogs and bats were also noted. 

Figure 10: Environmental Noise Levelss N21 – 'Wandoona's Barigan Road

WCP continuum
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 6 SUMMARY OF COMPLIANCE 

Environmental noise monitoring described in this report was undertaken during the night period of 7/8 May

2018.   Attended noise monitoring was conducted at  eight  sites.   The duration of all  measurements was

15 minutes.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the May 2018

monitoring. 

Global Acoustics Pty Ltd
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APPENDIX

A     STATUTORY REQUIREMENTS
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Several documents specify noise criteria that apply to the Wilpinjong operation.  The noise sections of the

relevant consent, licence and NMP are reproduced below.

A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence

The  EPL (number  12425)  for  WCP was originally  issued in February 2006 and has  been  the  subject  of

subsequent variations.  Relevant extracts are shown below.
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A.3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.
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APPENDIX

B     CALIBRATION CERTIFICATES
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EXECUTIVE SUMMARY
Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

The current WCP development consent was approved in April 2017.  The environment protection licence

(EPL) for WCP was issued in early 2006 with subsequent variations approved.

Attended monitoring was conducted in accordance with the documents detailed above, Australian Standard

AS  1055  ‘Acoustics,  Description  and  Measurement  of  Environmental  Noise’  and  relevant  NSW  EPA

requirements.  The duration of each night measurement was 15 minutes.  

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 4/5 June 2018.  The purpose of attended noise monitoring was to quantify and describe the acoustic

environment around WCP and compare results with specifed limits.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the June 2018

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

monitoring.

Global Acoustics Pty Ltd
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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 4/5 June 2018.  Figure 1 shows the monitoring locations.

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

around the site and compare results with specifed limits.

 1.2 Monitoring Locations

There were eight monitoring locations during this survey as listed in Table 1.1 and shown on Figure 1.  These

monitoring locations are detailed in the site Noise Monitoring Program (NMP).

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  2017N
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 1.3 Terminology & Abbreviations

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

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

LA The A-weighted root mean squared (RMS) noise level at any instant

LAmax The maximum A-weighted noise level over a time period or for an event

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

LA10 The noise level which is exceeded for 10 per cent of the time, which is approximately the

average of the maximum noise levels

LA50 The noise level which is exceeded for 50 per cent of the time

LA90 The level exceeded for 90 per cent of the time, which is approximately the average of the

minimum noise levels.  The LA90 level is ofen 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 or for an event

LAeq The average noise energy during a measurement period

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

describe human response to noise

SPL Sound pressure level (SPL), fuctuations in pressure measured as 10 times a logarithmic

scale, the reference pressure being 20 micropascals

Hertz (Hz) Cycles per second, the frequency of fuctuations in pressure, sound is usually a

combination of many frequencies together

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

Wilpinjong Coal inversion tower data

SC Stability Class.  Based on Wilpinjong Coal inversion tower data

IA Inaudible.  When site only noise is noted as IA, there was no noise from the source of

interest audible at the monitoring location

NM Not Measurable.  If site only noise is noted as NM, this means some noise from the source

of interest was audible at low-levels, but could not be quantifed

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

Approval  was  granted  for  the  Wilpinjong Extension  Project  (SSD-6764)  in  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

The EPL (No. 12425) for WCP was originally issued in February 2006 and has been the subject of subsequent

variations,  the most  recent  on 23 March 2018.   Relevant  noise sections of the licence  are reproduced in

Appendix A. 

 2.3 Noise Monitoring Program

The noise monitoring program (NMP) for WCP was most recently updated in June 2017.  Chapter 6 of the

NMP provides details on the noise monitoring program including locations and an attended monitoring

methodology.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specifc Criteria

Criteria in the project approval and EPL are consistent as are the met exclusion rules determining when

criteria apply.  Criteria shown in Table 2.1 have been selected as the most appropriate for each monitoring

location.

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 defned in the NPfI:

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

Intermitent  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 intermitency correction is not intended to be applied to changes in noise level due to meteorology.

 2.5.2 Low Frequency Noise

As defned 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 Assessment Method 

Attended monitoring was conducted in accordance with Australian Standard AS1055 ‘Acoustics, Description

and Measurement of Environmental Noise’ and relevant NSW EPA requirements.  Atmospheric condition

measurement was also undertaken during each ffeen minute measurement.  Monitoring is undertaken once

per month at each location.

Attended monitoring during this reporting period was undertaken by Jason Cameron.

If the exact contribution from 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 levels, for example,  LA10,  LA50 or  LA90.  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 quantifed.  If  site  noise was NM due to masking but

estimated to be signifcant in relation to a relevant criterion, we would employ methods as per section 7.1 of

the NPfI (e.g. measuring at an intermediate location and using relevant calculation) 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 trafc noise) that cannot be eliminated by

moving closer; and/or

• it was not feasible or reasonable to employ NPfI methods such as using an intermediate location.

Cases  may  include,  but  are  not  limited  to,  rough  terrain  preventing  closer  measurement,

addition/removal  of  signifcant  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). 

As indicated in L5.5 (a) and (b) of the EPL, the LA1,1minute measurement should be undertaken at one (1)

metre from the dwelling façade and the LAeq measurement within 30 metres of the dwelling.  However, the

direct measurement of noise at 1 metre from the façade is not practical during monitoring for this project.  In
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most cases, monitoring near the residence is impractical due to barking dogs or issues with obtaining access.

In all cases, measurements for this survey were undertaken at a suitable and representative location.

Low frequency noise has been assessed using the NPfI method, detailed in Section 2.5 of this report.

 3.2 Attended Noise Monitoring

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

included as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level analyser 30131882 14/03/2019

Rion NC-73 acoustic calibrator 11248300 10/10/2019

Rion NA-28 sound level analyser 01070590 28/06/2018

Pulsar 106 acoustic calibrator 79631 30/03/2019

 3.3 Modifying Factors

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

signifcant 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

• WCP was the dominant low-frequency noise source.

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

in accordance with the NPfI.
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 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 3.2.

Attended and real-time monitor locations are 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 Modifying Factors

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

EPA's NPfI.

There were no intermittent noise sources from site during the survey.  In addition, there is no equipment on

site that is likely to generate tonal noise as defned in the NPfI.  None of the measurements satisfed the

conditions outlined in Section 3.3 when assessing low frequency noise.  

Therefore no further assessment of modifying factors was undertaken.

 4.2 Attended Noise Monitoring

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 20181

Location Start Date and

Time

LAmax

dB

LA1 

dB

LA10

dB

LA50

dB

LAeq

dB 

LA90

dB

LAmin

dB

LCeq

dB

N6 05/06/2018 01:31 40 24 20 19 19 18 17 54

N13 05/06/2018 00:31 39 30 28 26 27 25 23 46

N14 05/06/2018 00:31 39 27 20 19 20 18 16 54

N15 04/06/2018 23:12 35 24 22 20 20 18 15 54

N17 04/06/2018 22:31 39 26 20 15 18 14 14 54

N19 04/06/2018 22:00 34 23 20 16 17 15 14 54

N20 04/06/2018 23:46 39 26 18 15 18 15 14 54

N21 05/06/2018 01:06 53 51 38 29 38 22 19 54

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.
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Table 4.2 and  Table 4.3 detail  LAeq,15minute and  LA1,1minute noise levels from WCP in the absence of

other  noise  sources.   Criteria  are then applied if  weather  conditions are in accordance with the  project

approval and EPL.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – JUNE 2018

Location Start Date and

Time

Wind

Speed 

m/s 1 2

Stability

Class 1 2

Criterion 

dB

Criterion

Applies? 2 3

WCP

LAeq 15min

dB 4 5

Exceedance 5 6

N6 05/06/2018 01:31 0.5 F 37 Yes IA Nil

N13 05/06/2018 00:31 0.0 F 36 Yes <20 Nil

N14 05/06/2018 00:31 0.0 F 35 Yes IA Nil

N15 04/06/2018 23:12 0.0 F 35 Yes IA Nil

N17 04/06/2018 22:31 0.7 F 35 Yes IA Nil

N19 04/06/2018 22:00 0.9 F 35 Yes NM Nil

N20 04/06/2018 23:46 0.8 G 35 No IA NA

N21 05/06/2018 01:06 0.6 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. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.
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Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – JUNE 2018

Location Start Date and

Time

Wind

Speed 

m/s 1 2

Stability

Class 1 2

Criterion

dB

Criterion

Applies?
2 3

WCP 

LA1 1min

dB 4 5

Exceedance
5 6

N6 05/06/2018 01:31 0.5 F 45 Yes IA Nil

N13 05/06/2018 00:31 0.0 F 45 Yes 26 Nil

N14 05/06/2018 00:31 0.0 F 45 Yes IA Nil

N15 04/06/2018 23:12 0.0 F 45 Yes IA Nil

N17 04/06/2018 22:31 0.7 F 45 Yes IA Nil

N19 04/06/2018 22:00 0.9 F 45 Yes NM Nil

N20 04/06/2018 23:46 0.8 G 45 No IA NA

N21 05/06/2018 01:06 0.6 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. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.
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 4.3 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 20181

Location/

Sentinex

Attended Start

Date and Time

Sentinex Start

Date and Time
Sentinex Data

1
Attended

measurement

Total

LAeq dB

Low pass

(<630HzN

LAeq dB

Low pass

(<630HzN

LA90 dB

WCP 

LAeq dB

N15/SX33 04/06/2018 23:12 04/06/2018 2315 33 29 22 IA

N19/SX32 04/06/2018 22:00 04/06/2018 2200 19 10 9 NM

N20/SX30 04/06/2018 23:46 04/06/2018 2345 26 21 9 IA

N21/SX31 05/06/2018 01:06 05/06/2018 0100 47 46 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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 4.4 Atmospheric Conditions

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

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

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

Table 4.5: MEASURED ATMOSPHERIC CONDITIONS – JUNE 2018

Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N6 05/06/2018 01:31 5 0.0 - 0

N13 05/06/2018 00:31 9 1.0 195 1

N14 05/06/2018 00:31 8 0.0 - 2

N15 04/06/2018 23:12 7 0.0 - 3

N17 04/06/2018 22:31 10 0.0 - 1

N19 04/06/2018 22:00 11 0.9 25 1

N20 04/06/2018 23:46 6 0.0 - 3

N21 05/06/2018 01:06 6 0.0 - 1

Notes:

1. Wind speed and direction measured at 1.8 metres; and

2. “-” denotes calm conditions at 1.8 metres.

Data  obtained  from  the  WCP meteorological  station  and  tower  is  used  to  determine  compliance  with

specifed noise criteria and is provided in Table 4.6.



Wilpinjong Coal - Environmental Noise Monitoring June 2018
18220_R01 Page 15

Table 4.6: WCP METEOROLOGICAL STATION DATA1

Date and End Time Wind Speed 

m/s

Wind Direction

Degrees

Lapse Rate 

Degrees / 100 metres2

04/06/2018 21:00 0.8 97 3.2

04/06/2018 21:15 0.8 74 2.2

04/06/2018 21:30 1.2 59 2.0

04/06/2018 21:45 2.0 71 1.2

04/06/2018 22:00 1.7 65 2.4

04/06/2018 22:00 1.7 65 2.4

04/06/2018 22:15 0.9 75 3.0

04/06/2018 22:30 0.8 79 3.4

04/06/2018 22:45 0.7 65 2.6

04/06/2018 23:00 0.7 114 1.6

04/06/2018 23:15 1.0 125 2.0

04/06/2018 23:30 0.0 125 3.4

04/06/2018 23:45 0.9 340 4.0

05/06/2018 00:00 0.8 338 5.2

05/06/2018 00:15 0.5 244 4.6

05/06/2018 00:30 0.0 244 3.8

05/06/2018 00:45 0.0 244 3.4

05/06/2018 01:00 0.6 0 2.6

05/06/2018 01:15 0.6 309 3.4

05/06/2018 01:30 0.7 308 3.2

05/06/2018 01:45 0.5 330 3.2

05/06/2018 02:00 0.0 330 3.6

05/06/2018 02:15 0.6 304 2.8

05/06/2018 02:30 0.3 10 2.6

05/06/2018 02:45 0.0 10 2.4

05/06/2018 03:00 0.6 296 1.6

05/06/2018 03:15 0.5 336 2.0

Notes:

1. Data supplied by WCP;

2. “-” indicates calm conditions and therefore no wind direction; and

3. Lapse rate calculated using data sourced from WCP inversion tower.



Wilpinjong Coal - Environmental Noise Monitoring June 2018
18220_R01 Page 16

 5 DISCUSSION

 5.1 Noted Noise Sources

Data gathered during attended monitoring is shown in tables in Section 4.  These noise levels 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, where possible, measured directly, or, determined by

frequency analysis.  Time variations of noise sources in each measurement, their temporal characteristics, are

taken into account via statistical descriptors.

From these observations summaries have been derived for each location.  The following chapter sections

provide these summaries.  Statistical 1/3 octave band analysis of environmental noise was undertaken, and

Figure 3 to Figure 10 display the frequency ranges for various noise sources at each location for LA1, LA10,

LA90 and LAeq. These fgures 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; mining noise is at frequencies less than 1000 Hz (this 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 signifcant levels of other noise at the same frequencies as mining; this can

be dogs, cows, or, most commonly, road trafc.

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.
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Figure 2: Example graph (refer to Section 5.1 for explanatory noteN
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 5.1.1 N6, 05 June 2018

WCP was inaudible.

Dogs generated the measured LA1.  The noise foor of the measurement system was responsible for all other

levels.   

Cows, frogs, birds and residential noises 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, 05 June 2018

A WCP continuum was audible throughout the measurement and generated the site only LAeq of less than

20dB.  Engine surges from WCP generated the site only LA1,1minute of 26dB.

Frogs generated measured levels. 

Birds and livestock were also noted.  

Figure 4: Environmental Noise Levels – N13  'Coonaroo' of Moolarben Road
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 5.1.3 N14, 05 June 2018

WCP was inaudible.  

Cows generated the overall LA1.  The noise foor of the measurement system was responsible for all other

levels.

Dogs, birds, frogs and local pump noise were also noted.

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



Wilpinjong Coal - Environmental Noise Monitoring June 2018
18220_R01 Page 21

 5.1.4 N15, 04 June 2018

WCP was inaudible.  

Residential noises generated the measured LA1, LA10, LAeq and LA50. The noise foor of the measurement

system was responsible for the overall LA90. 

A train and cows were also noted. 

Figure 6: Environmental Noise Levels - N15  Track of Barigan Street near Wollar School  Wollar Village
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 5.1.5 N17, 04 June 2018

WCP was inaudible.

An  aircraf generated  the  measured  LA1 and  LA10.  The  noise  foor  of  the  measurement  system  was

responsible for the LAeq, LA50 and LA90.. 

A train was also noted. 

Figure 7: Environmental Noise Levels – N17 Mogo Road  of Araluen Road
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 5.1.6 N19, 04 June 2018

WCP was not measureable.

Frogs generated the measured LA1. The noise foor of the measurement system was responsible for all other

levels. 

Breeze in foliage and local fauna were also noted. 

Figure 8: Environmental Noise Levels – N19  Upper Mogo Road
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 5.1.7 N20, 04 June 2018

WCP was inaudible. 

Cows generated the measured LA1.  The noise foor of the measurement system was responsible for all other

levels 

Dogs and frogs were also noted. 

Figure 9: Environmental Noise Levels  N20 – Ringwood Road
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 5.1.8 N21, 05 June 2018

WCP was inaudible.  

A train generated measured levels. 

Cows were also noted.

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

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken during the night period of 4/5 June

2018.   Attended noise monitoring was conducted at  eight  sites.   The duration of all  measurements was

15 minutes.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the June 2018

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 June 2018
18220_R01 Page 27

APPENDIX

A     STATUTORY REQUIREMENTS



Wilpinjong Coal - Environmental Noise Monitoring June 2018
18220_R01 Page 28

Several documents specify noise criteria that apply to the Wilpinjong operation.  The noise sections of the

relevant consent, licence and NMP are reproduced below.

A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence

The  EPL (number  12425)  for  WCP was originally  issued in February 2006 and has  been  the  subject  of

subsequent variations.  Relevant extracts are shown below.
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A.3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.



Wilpinjong Coal - Environmental Noise Monitoring June 2018
18220_R01 Page 34



Wilpinjong Coal - Environmental Noise Monitoring June 2018
18220_R01 Page 35



Wilpinjong Coal - Environmental Noise Monitoring June 2018
18220_R01 Page 36



Wilpinjong Coal - Environmental Noise Monitoring June 2018
18220_R01 Page 37



Wilpinjong Coal - Environmental Noise Monitoring June 2018
18220_R01 Page 38

APPENDIX
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EXECUTIVE SUMMARY
Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

The current WCP development consent was approved in April 2017.  The environment protection licence

(EPL) for WCP was issued in early 2006 with subsequent variations approved.

Attended monitoring was conducted in accordance with the documents detailed above, Australian Standard

AS  1055  ‘Acoustics,  Description  and  Measurement  of  Environmental  Noise’  and  relevant  NSW  EPA

requirements.  The duration of each night measurement was 15 minutes.  

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of  11/12 July 2018.  The purpose of attended noise monitoring was to quantify and describe the

acoustic environment around WCP and compare results with specifed limits.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the July 2018

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 July 2018
18253_R01 Page iii

Table of Contents

 1  INTRODUCTION.......................................................................................................................................................1

 1.1  Background...........................................................................................................................................................1

 1.2  Monitoring Locations..........................................................................................................................................1

 1.3  Terminology & Abbreviations............................................................................................................................3

 2  STATUTORY REQUIREMENTS AND CRITERIA...............................................................................................4

 2.1  Project Approval...................................................................................................................................................4

 2.2  Environment Protection Licence........................................................................................................................4

 2.3  Noise Monitoring Program.................................................................................................................................4

 2.4  Project Specifc Criteria.......................................................................................................................................4

 2.5  Modifying Factors................................................................................................................................................5

 2.5.1  Tonal and Intermitent Noise.........................................................................................................................5

 2.5.2  Low Frequency Noise.....................................................................................................................................5

 3  METHODOLOGY.......................................................................................................................................................7

 3.1  Assessment Method.............................................................................................................................................7

 3.2  Attended Noise Monitoring................................................................................................................................8

 3.3  Modifying Factors................................................................................................................................................8

 3.4  Attended Real-Time Noise Monitor Comparison...........................................................................................9

 4  RESULTS.....................................................................................................................................................................10

 4.1  Modifying Factors..............................................................................................................................................10

 4.2  Attended Noise Monitoring..............................................................................................................................10

 4.3  Comparison of real time and attended noise results....................................................................................13

 4.4  Atmospheric Conditions...................................................................................................................................14

 5  DISCUSSION.............................................................................................................................................................16

 5.1  Noted Noise Sources.........................................................................................................................................16

 5.1.1  N6, 12 July 2018..........................................................................................................................................18

 5.1.2  N13, 12 July 2018........................................................................................................................................19

 5.1.3  N14, 12 July 2018........................................................................................................................................20

 5.1.4  N15, 11 July 2018........................................................................................................................................21



Wilpinjong Coal - Environmental Noise Monitoring July 2018
18253_R01 Page iv

 5.1.5  N17, 11 July 2018........................................................................................................................................22

 5.1.6  N19, 11 July 2018........................................................................................................................................23

 5.1.7  N20, 11 July 2018........................................................................................................................................24

 5.1.8  N21, 12 July 2018........................................................................................................................................25

 6  SUMMARY OF COMPLIANCE.............................................................................................................................26

Appendices
A      STATUTORY REQUIREMENTS........................................................................................................................27

B      CALIBRATION CERTIFICATES........................................................................................................................38



Wilpinjong Coal - Environmental Noise Monitoring July 2018
18253_R01 Page 1

 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 11/12 July 2018.  Figure 1 shows the monitoring locations.

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

around the site and compare results with specifed limits.

 1.2 Monitoring Locations

There were eight monitoring locations during this survey as listed in Table 1.1 and shown on Figure 1.  These

monitoring locations are detailed in the site Noise Monitoring Program (NMP).

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 Atended Noise Monitoring Locations (Source: WCP NMPs 2017)
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 1.3 Terminology & Abbreviations

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

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

LA The A-weighted root mean squared (RMS) noise level at any instant

LAmax The maximum A-weighted noise level over a time period or for an event

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 specifed time period of 1 minute

LA10 The noise level which is exceeded for 10 per cent of the time, which is approximately the

average of the maximum noise levels

LA50 The noise level which is exceeded for 50 per cent of the time

LA90 The level exceeded for 90 per cent of the time, which is approximately the average of the

minimum noise levels.  The LA90 level is ofen 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 or for an event

LAeq The average noise energy during a measurement period

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

describe human response to noise

SPL Sound pressure level (SPL), fuctuations in pressure measured as 10 times a logarithmic

scale, the reference pressure being 20 micropascals

Hertz (Hz) Cycles per second, the frequency of fuctuations in pressure, sound is usually a

combination of many frequencies together

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

Wilpinjong Coal inversion tower data

SC Stability Class.  Based on Wilpinjong Coal inversion tower data

IA Inaudible.  When site only noise is noted as IA, there was no noise from the source of

interest audible at the monitoring location

NM Not Measurable.  If site only noise is noted as NM, this means some noise from the source

of interest was audible at low-levels, but could not be quantifed

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

Approval  was  granted  for  the  Wilpinjong Extension  Project  (SSD-6764)  in  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

The EPL (No. 12425) for WCP was originally issued in February 2006 and has been the subject of subsequent

variations,  the most  recent  on 23 March 2018.   Relevant  noise sections of the licence  are reproduced in

Appendix A. 

 2.3 Noise Monitoring Program

The noise monitoring program (NMP) for WCP was most recently updated in June 2017.  Chapter 6 of the

NMP provides details on the noise monitoring program including locations and an attended monitoring

methodology.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specifc Criteria

Criteria in the project approval and EPL are consistent as are the met exclusion rules determining when

criteria apply.  Criteria shown in Table 2.1 have been selected as the most appropriate for each monitoring

location.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP

Descriptor /

Resident

Number

Monitoring Location Day

LAeqs15minute

Evening

LAeqs15minute

Night

LAeqs15minute /

LA1s1minute

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 defned in the NPfI:

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

Intermitent  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 intermitency correction is not intended to be applied to changes in noise level due to meteorology.

 2.5.2 Low Frequency Noise

As defned 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 Assessment Method 

Attended monitoring was conducted in accordance with Australian Standard AS1055 ‘Acoustics, Description

and Measurement of Environmental Noise’ and relevant NSW EPA requirements.  Atmospheric condition

measurement was also undertaken during each ffeen minute measurement.  Monitoring is undertaken once

per month at each location.

Attended monitoring during this reporting period was undertaken by Ryan Bruniges.

If the exact contribution from 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 levels, for example,  LA10,  LA50 or  LA90.  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 quantifed.  If  site  noise was NM due to masking but

estimated to be signifcant in relation to a relevant criterion, we would employ methods as per section 7.1 of

the NPfI (e.g. measuring at an intermediate location and using relevant calculation) 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 trafc noise) that cannot be eliminated by

moving closer; and/or

• It was not feasible or reasonable to employ NPfI methods such as using an intermediate location.

Cases  may  include,  but  are  not  limited  to,  rough  terrain  preventing  closer  measurement,

addition/removal  of  signifcant  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). 

As indicated in L5.5 (a) and (b) of the EPL, the LA1,1minute measurement should be undertaken at one (1)

metre from the dwelling façade and the LAeq measurement within 30 metres of the dwelling.  However, the

direct measurement of noise at 1 metre from the façade is not practical during monitoring for this project.  In
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most cases, monitoring near the residence is impractical due to barking dogs or issues with obtaining access.

In all cases, measurements for this survey were undertaken at a suitable and representative location.

Low frequency noise has been assessed using the NPfI method, detailed in Section 2.5 of this report.

 3.2 Attended Noise Monitoring

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

included as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level analyser 1070590 25/06/2020

Pulsar 106 acoustic calibrator 79631 30/03/2019

Rion NA-28 sound level analyser 30131882 14/03/2019

Pulsar 106 acoustic calibrator 78226 14/03/2019

 3.3 Modifying Factors

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

signifcant 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

• WCP was the dominant low-frequency noise source.

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

in accordance with the NPfI.
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 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 3.2.

Attended and real-time monitor locations are shown in Figure 1.

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

Report Descriptor for Atended

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 Modifying Factors

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

EPA's NPfI.

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

None of the measurements satisfed the conditions outlined in Section  3.3 when assessing low frequency

noise.  

Therefore no further assessment of modifying factors was undertaken.

 4.2 Attended Noise Monitoring

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 20181

Location Start Date and

Time

LAmax

dB

LA1 

dB

LA10

dB

LA50

dB

LAeq

dB 

LA90

dB

LAmin

dB

LCeq

dB

N6 12/07/2018 01:10 40 23 21 20 20 19 18 54

N13 12/07/2018 00:40 40 34 29 25 26 23 20 48

N14 12/07/2018 00:19 45 29 23 20 21 18 17 46

N15 11/07/2018 23:03 34 26 21 17 19 16 15 54

N17 11/07/2018 22:29 44 37 28 16 25 15 14 54

N19 11/07/2018 22:00 54 36 27 16 25 15 14 54

N20 11/07/2018 23:37 44 27 23 17 20 15 15 54

N21 12/07/2018 00:47 50 41 38 23 32 21 19 54

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.
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Table 4.2 and  Table 4.3 detail  LAeq,15minute and  LA1,1minute noise levels from WCP in the absence of

other  noise  sources.   Criteria  are then applied if  weather  conditions are in accordance with the  project

approval and EPL.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – JULY 2018

Location Start Date and

Time

Wind

Speed 

m/s 1s2

Stability

Class 1s2

Criterion 

dB

Criterion

Applies? 2s3

WCP

LAeqs15min

dB 4s5

Exceedance 5s6

N6 12/07/2018 01:10 0.6 F 37 Yes <20 Nil

N13 12/07/2018 00:40 0.0 G 36 No <25 NA

N14 12/07/2018 00:19 0.5 G 35 No <20 NA

N15 11/07/2018 23:03 0.5 G 35 No IA NA

N17 11/07/2018 22:29 0.0 G 35 No IA NA

N19 11/07/2018 22:00 0.3 G 35 No IA NA

N20 11/07/2018 23:37 0.0 G 35 No IA NA

N21 12/07/2018 00:47 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. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.
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Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – JULY 2018

Location Start Date and

Time

Wind

Speed 

m/s 1s2

Stability

Class 1s2

Criterion

dB

Criterion

Applies?
2s3

WCP 

LA1s1min

dB 4s5

Exceedance
5s6

N6 12/07/2018 01:10 0.6 F 45 Yes <20 Nil

N13 12/07/2018 00:40 0.0 G 45 No 27 NA

N14 12/07/2018 00:19 0.5 G 45 No <25 NA

N15 11/07/2018 23:03 0.5 G 45 No IA NA

N17 11/07/2018 22:29 0.0 G 45 No IA NA

N19 11/07/2018 22:00 0.3 G 45 No IA NA

N20 11/07/2018 23:37 0.0 G 45 No IA NA

N21 12/07/2018 00:47 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. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.
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 4.3 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, JULY 20181

Location/

Sentinex

Atended Start

Date and Time

Sentinex Start

Date and Time
Sentinex Data

1
Atended

measurement

Total

LAeq dB

Low pass

(<630Hz)

LAeq dB

Low pass

(<630Hz)

LA90 dB

WCP 

LAeq dB

N15/SX33 11/07/2018 23:03 11/07/2018 23:00 28 28 20 IA

N19/SX32 11/07/2018 22:00 11/07/2018 22:00 24 22 NR IA

N20/SX30 11/07/2018 23:37 11/07/2018 23:30 26 23 11 IA

N21/SX31 12/07/2018 00:47 12/07/2018 00:45 38 37 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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 4.4 Atmospheric Conditions

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

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

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

Table 4.5: MEASURED ATMOSPHERIC CONDITIONS – JULY 2018

Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N6 12/07/2018 01:10 1 0.0 - 0

N13 12/07/2018 00:40 5 1.6 215 0

N14 12/07/2018 00:19 3 0.8 160 0

N15 11/07/2018 23:03 2 0.0 - 0

N17 11/07/2018 22:29 5 0.0 - 0

N19 11/07/2018 22:00 8 0.0 - 0

N20 11/07/2018 23:37 0 0.0 - 0

N21 12/07/2018 00:47 0 0.0 - 0

Notes:

1. Wind speed and direction measured at 1.8 metres; and

2. “-” denotes calm conditions at 1.8 metres.

Data  obtained  from  the  WCP meteorological  station  and  tower  is  used  to  determine  compliance  with

specifed noise criteria and is provided in Table 4.6.
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Table 4.6: WCP METEOROLOGICAL STATION DATA1

Date and End Time Wind Speed 

m/s

Wind Direction

Degrees

Lapse Rate 

Degrees / 100 metres2

11/07/2018 22:00 0 0 4.6

11/07/2018 22:15 0.3 50 4

11/07/2018 22:30 0.6 320 4.6

11/07/2018 22:45 0 0 4.2

11/07/2018 23:00 0.5 322 4.8

11/07/2018 23:15 0.5 317 4.2

11/07/2018 23:30 0.7 313 4.2

11/07/2018 23:45 0 - 4.2

12/07/2018 00:00 0 - 4

12/07/2018 00:15 0 - 4

12/07/2018 00:30 0.5 334 4

12/07/2018 00:45 0.4 320 4.2

12/07/2018 01:00 0 - 4.4

12/07/2018 01:15 0.6 341 4.2

12/07/2018 01:30 0.6 271 3.8

12/07/2018 01:45 0.6 292 4.2

12/07/2018 02:00 0.5 269 3.4

Notes:

1. Data supplied by WCP;

2. “-” indicates calm conditions and therefore no wind direction; and

3. Lapse rate calculated using data sourced from WCP inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

Data gathered during attended monitoring is shown in tables in Section 4.  These noise levels 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, where possible, measured directly, or, determined by

frequency analysis.  Time variations of noise sources in each measurement, their temporal characteristics, are

taken into account via statistical descriptors.

From these observations summaries have been derived for each location.  The following chapter sections

provide these summaries.  Statistical 1/3 octave band analysis of environmental noise was undertaken, and

Figure 3 to Figure 10 display the frequency ranges for various noise sources at each location for LA1, LA10,

LA90 and LAeq. These fgures 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; mining noise is at frequencies less than 1000 Hz (this 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 signifcant levels of other noise at the same frequencies as mining; this can

be dogs, cows, or, most commonly, road trafc.

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.
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Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6, 12 July 2018

A low-level continuum from WCP was audible throughout the measurement and generated the site only

LAeq and LA1,1minute of less than 20 dB.

The continuum from WCP combined with frogs, a local continuum and the noise foor of the sound level

meter to generate all measured noise levels.

Figure 3: Environmental Noise Levels - N6s St Laurence O’Toole Catholic Churchs Wollar Village
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 5.1.2 N13, 12 July 2018

Engine and exhaust noise from WCP was audible throughout the measurement and generated the site only

LAeq of less than 25 dB and LA1,1minute of 27 dB.  

Aircraf and cows combined with the WCP engine and exhaust noise to generate the measured LA1, LA10

and LAeq.  Insects, frogs and WCP engine and exhaust noise was responsible for the measured LA90.

Breeze in the foliage was also noted.  

Figure 4: Environmental Noise Levels – N13s 'Coonaroo' of Moolarben Road
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 5.1.3 N14, 12 July 2018

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

less than 20 dB and LA1,1minute of less than 25 dB.  

Birds generated the measured  LA1.  The continuum from WCP combined with frogs and breeze in the

foliage to generate the measured LA10, LAeq, LA50 and LA90.

Figure 5: Environmental Noise Levels - N14s 'Tichular's intersection of Tichular and Barigan Roads
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 5.1.4 N15, 11 July 2018

WCP was inaudible during the measurement.  

Dogs and a distant train combined to generate the measured LA1 and LA10.  A low-level local continuum

and the noise foor of the sound level meter combined to generate the measured LAeq, LA50 and LA90. 

Birds were also noted. 

Figure 6: Environmental Noise Levels - N15s Track of Barigan Street near Wollar Schools Wollar Village
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 5.1.5 N17, 11 July 2018

WCP was inaudible during the measurement.

Aircraf were responsible for the measured LA1, LA10 and LAeq.   The noise foor of the sound level meter

generated the measured LA50 and LAeq.

Distant road trafc tyre noise, dogs and a train were also noted. 

Figure 7: Environmental Noise Levels – N17 Mogo Roads of Araluen Road
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 5.1.6 N19, 11 July 2018

WCP was inaudible during the measurement.

Road trafc noise was responsible for the measured LA1, LA10 and LAeq.  The noise foor of the sound level

meter generated the measured LA50 and LA90. 

Animals in the foliage and dogs were also noted. 

Figure 8: Environmental Noise Levels – N19s Upper Mogo Road
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 5.1.7 N20, 11 July 2018

WCP was inaudible during the measurement. 

A train was responsible for the measured LA1,  LA10 and LAeq.  The noise foor of the sound level meter

generated the measured LA50 and LA90. 

Figure 9: Environmental Noise Levelss N20 – Ringwood Road
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 5.1.8 N21, 12 July 2018

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

LA1,1minute of less than 25 dB.  

A train was responsible for  the measured  LA1,  LA10 and  LAeq.   Frogs and the continuum from WCP

combined to generate the measured LA50 and LA90. 

Figure 10: Environmental Noise Levelss N21 – 'Wandoona's Barigan Road



Wilpinjong Coal - Environmental Noise Monitoring July 2018
18253_R01 Page 26

 6 SUMMARY OF COMPLIANCE 

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken during the night period of 11/12

July 2018.  Attended noise monitoring was conducted at eight sites.  The duration of all measurements was

15 minutes.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the July 2018

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

monitoring.

Global Acoustics Pty Ltd
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Several documents specify noise criteria that apply to the Wilpinjong operation.  The noise sections of the

relevant consent, licence and NMP are reproduced below.

A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence

The  EPL (number  12425)  for  WCP was originally  issued in February 2006 and has  been  the  subject  of

subsequent variations.  Relevant extracts are shown below.
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A.3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.
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EXECUTIVE SUMMARY
Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

The current WCP development consent was approved in April 2017.  The environment protection licence

(EPL) for WCP was issued in early 2006 with subsequent variations approved.

Attended monitoring was conducted in accordance with the documents detailed above, Australian Standard

AS  1055  ‘Acoustics,  Description  and  Measurement  of  Environmental  Noise’  and  relevant  NSW  EPA

requirements.  The duration of each night measurement was 15 minutes.  

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of  7/8 August 2018.  The purpose of attended noise monitoring was to quantify and describe the

acoustic environment around WCP and compare results with specifed limits.

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

2018 monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 7/8 August 2018.  Figure 1 shows the monitoring locations.

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

around the site and compare results with specifed limits.

 1.2 Monitoring Locations

There were eight monitoring locations during this survey as listed in Table 1.1 and shown on Figure 1.  These

monitoring locations are detailed in the site Noise Monitoring Program (NMP).

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 Atended Noise Monitoring Locations (Source: WCP NMPs 2017)
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 1.3 Terminology & Abbreviations

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

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

LA The A-weighted root mean squared (RMS) noise level at any instant

LAmax The maximum A-weighted noise level over a time period or for an event

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 specifed time period of 1 minute

LA10 The noise level which is exceeded for 10 per cent of the time, which is approximately the

average of the maximum noise levels

LA50 The noise level which is exceeded for 50 per cent of the time

LA90 The level exceeded for 90 per cent of the time, which is approximately the average of the

minimum noise levels.  The LA90 level is ofen 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 or for an event

LAeq The average noise energy during a measurement period

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

describe human response to noise

SPL Sound pressure level (SPL), fuctuations in pressure measured as 10 times a logarithmic

scale, the reference pressure being 20 micropascals

Hertz (Hz) Cycles per second, the frequency of fuctuations in pressure, sound is usually a

combination of many frequencies together

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

Wilpinjong Coal inversion tower data

SC Stability Class.  Based on Wilpinjong Coal inversion tower data

IA Inaudible.  When site only noise is noted as IA, there was no noise from the source of

interest audible at the monitoring location

NM Not Measurable.  If site only noise is noted as NM, this means some noise from the source

of interest was audible at low-levels, but could not be quantifed

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

Approval  was  granted  for  the  Wilpinjong Extension  Project  (SSD-6764)  in  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

The EPL (No. 12425) for WCP was originally issued in February 2006 and has been the subject of subsequent

variations,  the most  recent  on 23 March 2018.   Relevant  noise sections of the licence  are reproduced in

Appendix A. 

 2.3 Noise Monitoring Program

The noise monitoring program (NMP) for WCP was most recently updated in June 2017.  Chapter 6 of the

NMP provides details on the noise monitoring program including locations and an attended monitoring

methodology.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specifc Criteria

Criteria in the project approval and EPL are consistent as are the met exclusion rules determining when

criteria apply.  Criteria shown in Table 2.1 have been selected as the most appropriate for each monitoring

location.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP

Descriptor /

Resident

Number

Monitoring Location Day

LAeqs15minute

Evening

LAeqs15minute

Night

LAeqs15minute /

LA1s1minute

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 defned in the NPfI:

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

Intermitent  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 intermitency correction is not intended to be applied to changes in noise level due to meteorology.

 2.5.2 Low Frequency Noise

As defned 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 Assessment Method 

Attended monitoring was conducted in accordance with Australian Standard AS1055 ‘Acoustics, Description

and Measurement of Environmental Noise’ and relevant NSW EPA requirements.  Atmospheric condition

measurement was also undertaken during each ffeen minute measurement.  Monitoring is undertaken once

per month at each location.

Attended monitoring during this reporting period was undertaken by Ryan Bruniges.

If the exact contribution from 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 levels, for example,  LA10,  LA50 or  LA90.  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 quantifed.  If  site  noise was NM due to masking but

estimated to be signifcant in relation to a relevant criterion, we would employ methods as per section 7.1 of

the NPfI (e.g. measuring at an intermediate location and using relevant calculation) 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 trafc noise) that cannot be eliminated by

moving closer; and/or

• It was not feasible or reasonable to employ NPfI methods such as using an intermediate location.

Cases  may  include,  but  are  not  limited  to,  rough  terrain  preventing  closer  measurement,

addition/removal  of  signifcant  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). 

As indicated in L5.5 (a) and (b) of the EPL, the LA1,1minute measurement should be undertaken at one (1)

metre from the dwelling façade and the LAeq measurement within 30 metres of the dwelling.  However, the

direct measurement of noise at 1 metre from the façade is not practical during monitoring for this project.  In
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most cases, monitoring near the residence is impractical due to barking dogs or issues with obtaining access.

In all cases, measurements for this survey were undertaken at a suitable and representative location.

Low frequency noise has been assessed using the NPfI method, detailed in Section 2.5 of this report.

 3.2 Attended Noise Monitoring

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

included as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level analyser 30131882 14/03/2019

Pulsar model 105 acoustic calibrator 78226 14/03/2019

Rion NA-28 sound level analyser 701424 05/06/2019

Pulsar model 106 acoustic calibrator 74813 05/06/2019

 3.3 Modifying Factors

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

signifcant 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

• WCP was the dominant low-frequency noise source.

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

in accordance with the NPfI.
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 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 3.2.

Attended and real-time monitor locations are shown in Figure 1.

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

Report Descriptor for Atended

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 Modifying Factors

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

EPA's NPfI.

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

None of the measurements satisfed the conditions outlined in Section  3.3 when assessing low frequency

noise.  

Therefore no further assessment of modifying factors was undertaken.

 4.2 Attended Noise Monitoring

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 20181

Location Start Date and

Time

LAmax

dB

LA1 

dB

LA10

dB

LA50

dB

LAeq

dB 

LA90

dB

LAmin

dB

LCeq

dB

N6 08/08/2018 01:13 43 38 35 29 31 26 24 53

N13 08/08/2018 02:02 34 27 21 18 20 17 16 54

N14 08/08/2018 00:23 61 33 24 22 26 21 20 53

N15 07/08/2018 23:10 44 32 29 27 28 26 23 49

N17 07/08/2018 22:37 45 37 31 26 28 22 20 53

N19 07/08/2018 22:02 43 27 20 18 19 17 15 54

N20 07/08/2018 23:43 55 31 22 19 23 18 16 54

N21 08/08/2018 00:52 53 31 28 26 27 24 22 49

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.
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Table 4.2 and  Table 4.3 detail  LAeq,15minute and  LA1,1minute noise levels from WCP in the absence of

other  noise  sources.   Criteria  are then applied if  weather  conditions are in accordance with the  project

approval and EPL.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – AUGUST 2018

Location Start Date and

Time

Wind

Speed 

m/s 1s2

Stability

Class 1s2

Criterion 

dB

Criterion

Applies? 2s3

WCP

LAeqs15min

dB 4s5

Exceedance 5s6

N6 08/08/2018 01:13 0.8 F 37 Yes 31 Nil

N13 08/08/2018 02:02 0.5 G 36 No IA NA

N14 08/08/2018 00:23 0.9 F 35 Yes <25 Nil

N15 07/08/2018 23:10 0.4 G 35 No 27 NA

N17 07/08/2018 22:37 0.7 G 35 No <25 NA

N19 07/08/2018 22:02 2.1 G 35 No IA NA

N20 07/08/2018 23:43 0.4 G 35 No <20 NA

N21 08/08/2018 00:52 0.3 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. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.
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Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – AUGUST 2018

Location Start Date and

Time

Wind

Speed 

m/s 1s2

Stability

Class 1s2

Criterion

dB

Criterion

Applies?
2s3

WCP 

LA1s1min

dB 4s5

Exceedance
5s6

N6 08/08/2018 01:13 0.8 F 45 Yes 43 Nil

N13 08/08/2018 02:02 0.5 G 45 No IA NA

N14 08/08/2018 00:23 0.9 F 45 Yes <25 Nil

N15 07/08/2018 23:10 0.4 G 45 No 33 NA

N17 07/08/2018 22:37 0.7 G 45 No <25 NA

N19 07/08/2018 22:02 2.1 G 45 No IA NA

N20 07/08/2018 23:43 0.4 G 45 No <20 NA

N21 08/08/2018 00:52 0.3 F 45 Yes 29 Nil

Notes:

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

2. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.
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 4.3 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, AUGUST 20181

Location/

Sentinex

Atended Start

Date and Time

Sentinex Start

Date and Time
Sentinex Data

1
Atended

measurement

Total

LAeq dB

Low pass

(<630Hz)

LAeq dB

Low pass

(<630Hz)

LA90 dB

WCP 

LAeq dB

N15/SX33 07/08/2018 23:10 07/08/2018 23:15 28 27 25 27

N19/SX32 07/08/2018 22:02 7/08/2018 22:00 22 17 13 IA

N20/SX30 07/08/2018 23:43 07/08/2018 23:45 24 21 18 <20

N21/SX31 08/08/2018 00:52 08/08/2018 00:45 44 42 27 <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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 4.4 Atmospheric Conditions

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

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

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

Table 4.5: MEASURED ATMOSPHERIC CONDITIONS – AUGUST 2018

Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N6 08/08/2018 01:13 0 0.0 - 0

N13 08/08/2018 02:02 2 0.0 - 0

N14 08/08/2018 00:23 1 0.0 - 0

N15 07/08/2018 23:10 2 0.0 - 0

N17 07/08/2018 22:37 4 0.0 - 0

N19 07/08/2018 22:02 6 0.0 - 0

N20 07/08/2018 23:43 1 0.5 250 0

N21 08/08/2018 00:52 2 0.0 - 0

Notes:

1. Wind speed and direction measured at 1.8 metres; and

2. “-” denotes calm conditions at 1.8 metres.

Data  obtained  from  the  WCP meteorological  station  and  tower  is  used  to  determine  compliance  with

specifed noise criteria and is provided in Table 4.6.
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Table 4.6: WCP METEOROLOGICAL STATION DATA1

Date and End Time Wind Speed 

m/s

Wind Direction

Degrees

Lapse Rate 

Degrees / 100 metres2

07/08/2018 21:00 0.8 277 5.6

07/08/2018 21:15 0.5 338 5.0

07/08/2018 21:30 1.2 260 4.6

07/08/2018 21:45 0.9 312 5.6

07/08/2018 22:00 2.1 266 8.4

07/08/2018 22:15 2.1 275 8.0

07/08/2018 22:30 0.6 5 9.0

07/08/2018 22:45 0.7 17 9.2

07/08/2018 23:00 0.5 264 6.6

07/08/2018 23:15 0.0 0 4.8

07/08/2018 23:30 0.4 210 5.8

07/08/2018 23:45 0.6 352 7.2

08/08/2018 00:00 0.4 139 4.6

08/08/2018 00:15 0.0 0 3.6

08/08/2018 00:30 0.8 193 3.4

08/08/2018 00:45 0.9 196 2.6

08/08/2018 01:00 0.3 186 2.6

08/08/2018 01:15 0.5 71 2.6

08/08/2018 01:30 0.8 0 3.0

08/08/2018 01:45 0.5 344 4.6

08/08/2018 02:00 0.5 232 4.8

08/08/2018 02:15 0.5 316 4.4

08/08/2018 02:30 0.7 263 3.8

08/08/2018 02:45 0.0 0 3.8

08/08/2018 03:00 0.5 24 5.4

Notes:

1. Data supplied by WCP;

2. “-” indicates calm conditions and therefore no wind direction; and

3. Lapse rate calculated using data sourced from WCP inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

Data gathered during attended monitoring is shown in tables in Section 4.  These noise levels 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, where possible, measured directly, or, determined by

frequency analysis.  Time variations of noise sources in each measurement, their temporal characteristics, are

taken into account via statistical descriptors.

From these observations summaries have been derived for each location.  The following chapter sections

provide these summaries.  Statistical 1/3 octave band analysis of environmental noise was undertaken, and

Figure 3 to Figure 10 display the frequency ranges for various noise sources at each location for LA1, LA10,

LA90 and LAeq. These fgures 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; mining noise is at frequencies less than 1000 Hz (this 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 signifcant levels of other noise at the same frequencies as mining; this can

be dogs, cows, or, most commonly, road trafc.

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.
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Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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 5.1.1 N6, 8 August 2018

Dozer engine, fan and track noise from WCP was audible throughout the measurement and generated the

site only LAeq of 31 dB and LA1,1minute of 43 dB.

The continuum from WCP was responsible for all measured noise levels.  

Dogs and insects were also noted. 

Figure 3: Environmental Noise Levels - N6s St Laurence O’Toole Catholic Churchs Wollar Village
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 5.1.2 N13, 8 August 2018

WCP was inaudible.

Frogs, insects, farm animals and the noise foor of the sound level meter were responsible for all measured

noise levels. 

Figure 4: Environmental Noise Levels – N13s 'Coonaroo' of Moolarben Road
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 5.1.3 N14, 8 August 2018

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

and LA1,1minute of less than 25 dB.  

Birds generated the measured LA1 and contributed to the measured LA10 and LAeq.  The continuum from

WCP contributed to the measured LA10, LAeq, LA50 and LA90.  Insects also contributed to the measured

LA90.

Figure 5: Environmental Noise Levels - N14s 'Tichular's intersection of Tichular and Barigan Roads
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 5.1.4 N15, 7 August 2018

A continuum from WCP was audible throughout the measurement generating the site only LAeq of 27 dB

and LA1,1minute of 33 dB.  

The continuum from WCP was primarily responsible for all measured noise levels.  Insects were a minor

contributor to the measured LAeq, LA50 and LA90. 

Cows were also noted. 

Figure 6: Environmental Noise Levels - N15s Track of Barigan Street near Wollar Schools Wollar Village
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 5.1.5 N17, 7 August 2018

A low-level 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 LA1 and LA10 and was primarily responsible for the measured LA50 and

LAeq.   The  continuum  from  WCP generated  the  measured  LA90 and  was  a  minor  contributor  to  the

measured LAeq and LA50.  

Animals in foliage were also noted.

Figure 7: Environmental Noise Levels – N17 Mogo Roads of Araluen Road
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 5.1.6 N19, 7 August 2018

WCP was inaudible.

Insects,  birds,  breeze  in  the  foliage  and the  noise  foor  of  the  sound level  meter  combined to  generate

measured noise levels. 

Figure 8: Environmental Noise Levels – N19s Upper Mogo Road
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 5.1.7 N20, 7 August 2018

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

and LA1,1minute of less than 20 dB.  

Road trafc noise generated the measured  LA1 contributed to the measured  LAeq.  The continuum from

WCP, breeze in the foliage, insects and the noise foor of the sound level meter contributed to the measured

LAeq and combined to generate the measured LA10, LA50 and LA90.  

Dogs and birds were also noted.

Figure 9: Environmental Noise Levelss N20 – Ringwood Road
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 5.1.8 N21, 8 August 2018

A continuum from WCP was audible during the measurement generating the site only  LAeq of less than

25 dB.  Dozer track noise was audible on two occasions and generated the site only LA1,1minute of 29 dB.  

The continuum from WCP and insects were primarily responsible for all measured noise levels.  A train

contributed to the measured LA1, LA10 and LAeq.

Figure 10: Environmental Noise Levelss N21 – 'Wandoona's Barigan Road
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 6 SUMMARY OF COMPLIANCE 

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken during the night period of  7/8

August 2018.  Attended noise monitoring was conducted at eight sites.  The duration of all measurements

was 15 minutes.

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

2018 monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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Several documents specify noise criteria that apply to the Wilpinjong operation.  The noise sections of the

relevant consent, licence and NMP are reproduced below.

A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)



Wilpinjong Coal - Environmental Noise Monitoring August 2018
18277_R01 Page 29



Wilpinjong Coal - Environmental Noise Monitoring August 2018
18277_R01 Page 30



Wilpinjong Coal - Environmental Noise Monitoring August 2018
18277_R01 Page 31

A.2 Environmental Protection Licence

The  EPL (number  12425)  for  WCP was originally  issued in February 2006 and has  been  the  subject  of

subsequent variations.  Relevant extracts are shown below.
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A.3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.
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EXECUTIVE SUMMARY
Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

The current WCP development consent was approved in April 2017.  The environment protection licence

(EPL) for WCP was issued in early 2006 with subsequent variations approved.

Attended monitoring was conducted in accordance with the documents detailed above, Australian Standard

AS  1055  ‘Acoustics,  Description  and  Measurement  of  Environmental  Noise’  and  relevant  NSW  EPA

requirements.  The duration of each night measurement was 15 minutes.  

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 20/21 September 2018.  The purpose of attended noise monitoring was to quantify and describe the

acoustic environment around WCP and compare results with specifed limits.

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

2018 monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 20/21 September 2018.  Figure 1 shows the monitoring locations.

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

around the site and compare results with specifed limits.

 1.2 Monitoring Locations

There were eight monitoring locations during this survey as listed in Table 1.1 and shown on Figure 1.  These

monitoring locations are detailed in the site Noise Monitoring Program (NMP).

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



Wilpinjong Coal - Environmental Noise Monitoring September 2018
18326_R01 Page 2

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

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

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

LA The A-weighted root mean squared (RMS) noise level at any instant

LAmax The maximum A-weighted noise level over a time period or for an event

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 specifed time period of 1 minute

LA10 The noise level which is exceeded for 10 per cent of the time, which is approximately the

average of the maximum noise levels

L The noise level which is exceeded for 50 per cent of the time

LA90 The level exceeded for 90 per cent of the time, which is approximately the average of the

minimum noise levels.  The LA90 level is ofen 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 or for an event

LAeq The average noise energy during a measurement period

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

describe human response to noise

SPL Sound pressure level (SPL), fuctuations in pressure measured as 10 times a logarithmic

scale, the reference pressure being 20 micropascals

Hertz (Hz) Cycles per second, the frequency of fuctuations in pressure, sound is usually a

combination of many frequencies together

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

Wilpinjong Coal inversion tower data

SC Stability Class.  Based on Wilpinjong Coal inversion tower data

IA Inaudible.  When site-only noise is noted as IA, there was no noise from the source of

interest audible at the monitoring location

NM Not Measurable.  If site-only noise is noted as NM, this means some noise from the source

of interest was audible at low-levels, but could not be quantifed

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

Approval  was  granted  for  the  Wilpinjong Extension  Project  (SSD-6764)  in  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

The EPL (No. 12425) for WCP was originally issued in February 2006 and has been the subject of subsequent

variations,  the most  recent  on 23 March 2018.   Relevant  noise sections of the licence  are reproduced in

Appendix A. 

 2.3 Noise Monitoring Program

The noise monitoring program (NMP) for WCP was most recently updated in June 2017.  Chapter 6 of the

NMP provides details on the noise monitoring program including locations and an attended monitoring

methodology.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specifc Criteria

Criteria in the project approval and EPL are consistent as are the met exclusion rules determining when

criteria apply.  Criteria shown in Table 2.1 have been selected as the most appropriate for each monitoring

location.

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 defned in the NPfI:

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

Intermitent  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 intermitency correction is not intended to be applied to changes in noise level due to meteorology.

 2.5.2 Low-Frequency Noise

As defned 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 Assessment Method 

Attended monitoring was conducted in accordance with Australian Standard AS1055 ‘Acoustics, Description

and Measurement of Environmental Noise’ and relevant NSW EPA requirements.  Atmospheric condition

measurement was also undertaken during each ffeen minute measurement.  Monitoring is undertaken once

per month at each location.

Attended monitoring during this reporting period was undertaken by Jason Cameron and Jesse Tribby.

If the exact contribution from 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 levels, for example,  LA10,  LA50 or  LA90.  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 quantifed.  If  site  noise was NM due to masking but

estimated to be signifcant in relation to a relevant criterion, we would employ methods as per section 7.1 of

the NPfI (e.g. measuring at an intermediate location and using relevant calculation) 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 trafc noise) that cannot be eliminated by

moving closer; and/or

• It was not feasible or reasonable to employ NPfI methods such as using an intermediate location.

Cases  may  include,  but  are  not  limited  to,  rough  terrain  preventing  closer  measurement,

addition/removal  of  signifcant  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). 

As indicated in L5.5 (a) and (b) of the EPL, the LA1,1minute measurement should be undertaken at one (1)

metre from the dwelling façade and the LAeq measurement within 30 metres of the dwelling.  However, the

direct measurement of noise at 1 metre from the façade is not practical during monitoring for this project.  In
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most cases, monitoring near the residence is impractical due to barking dogs or issues with obtaining access.

In all cases, measurements for this survey were undertaken at a suitable and representative location.

Low-frequency noise has been assessed using the NPfI method, detailed in Section 2.5 of this report.

 3.2 Attended Noise Monitoring

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

included as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level analyser 701424 05/06/2019

Pulsar 106 acoustic calibrator 74813 05/06/2019

Rion NA-28 sound level analyser 1070590 25/06/2020

Pulsar 106 acoustic calibrator 79631 30/03/2019

 3.3 Modifying Factors

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

signifcant 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

• WCP was the dominant low-frequency noise source.

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

in accordance with the NPfI.
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 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 3.2.

Attended and real-time monitor locations are 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 Modifying Factors

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

EPA's NPfI.

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

None of the measurements satisfed the conditions outlined in Section  3.3 when assessing low-frequency

noise.  

Therefore no further assessment of modifying factors was undertaken.

 4.2 Attended Noise Monitoring

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 20181

Location Start Date and

Time

LAmax

dB

LA1 

dB

LA10

dB

LA50

dB

LAeq

dB 

LA90

dB

LAmin

dB

LCeq

dB

N6 21/09/2018 00:48 36 29 24 17 20 16 15 54

N13 21/09/2018 01:06 48 41 29 25 29 22 18 54

N14 21/09/2018 00:02 37 24 21 18 19 17 16 54

N15 20/09/2018 22:59 41 37 26 18 25 17 16 54

N17 20/09/2018 22:31 45 26 22 19 21 18 17 48

N19 20/09/2018 22:05 30 25 23 21 21 20 19 54

N20 20/09/2018 23:28 30 24 22 17 18 16 15 54

N21 21/09/2018 00:28 47 30 20 17 21 16 15 54

Note:

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



Wilpinjong Coal - Environmental Noise Monitoring September 2018
18326_R01 Page 11

Table 4.2 and  Table 4.3 detail  LAeq,15minute and  LA1,1minute noise levels from WCP in the absence of

other  noise  sources.   Criteria  are then applied if  weather  conditions are in accordance with the  project

approval and EPL.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – SEPTEMBER 2018

Location Start Date and

Time

Wind

Speed 

m/s 1 2

Stability

Class 1 2

Criterion 

dB

Criterion

Applies? 2 3

WCP

LAeq 15min

dB 4 5

Exceedance 5 6

N6 21/09/2018 00:48 0.6 F 37 Yes IA Nil

N13 21/09/2018 01:06 0.5 F 36 Yes 26 Nil

N14 21/09/2018 00:02 0.6 F 35 Yes <20 Nil

N15 20/09/2018 22:59 0.0 F 35 Yes <20 Nil

N17 20/09/2018 22:31 0.7 E 35 Yes <20 Nil

N19 20/09/2018 22:05 0.7 E 35 Yes 20 Nil

N20 20/09/2018 23:28 0.9 F 35 Yes IA Nil

N21 21/09/2018 00:28 0.7 G 35 No <20 NA

Notes:

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

2. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.
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Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – SEPTEMBER 2018

Location Start Date and

Time

Wind

Speed 

m/s 1 2

Stability

Class 1 2

Criterion

dB

Criterion

Applies?
2 3

WCP 

LA1 1min

dB 4 5

Exceedance
5 6

N6 21/09/2018 00:48 0.6 F 45 Yes IA Nil

N13 21/09/2018 01:06 0.5 F 45 Yes 31 Nil

N14 21/09/2018 00:02 0.6 F 45 Yes <20 Nil

N15 20/09/2018 22:59 0.0 F 45 Yes <20 Nil

N17 20/09/2018 22:31 0.7 E 45 Yes 27 Nil

N19 20/09/2018 22:05 0.7 E 45 Yes 24 Nil

N20 20/09/2018 23:28 0.9 F 45 Yes IA Nil

N21 21/09/2018 00:28 0.7 G 45 No <20 NA

Notes:

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

2. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.
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 4.3 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, SEPTEMBER 20181

Location/

Sentinex

Attended Start

Date and Time

Sentinex Start

Date and Time
Sentinex Data

1
Attended

measurement

Total

LAeq dB

Low pass

(<630HzN

LAeq dB

Low pass

(<630HzN

LA90 dB

WCP 

LAeq dB

N15/SX33 20/09/2018 22:59 20/09/2018 23:00 30 27 21 <20

N19/SX32 20/09/2018 22:05 20/09/2018 22:00 24 23 NA2 20

N20/SX30 20/09/2018 23:28 20/09/2018 23:30 25 17 9 IA

N21/SX31 21/09/2018 00:28 21/09/2018 00:30 25 24 21 <20

Notes:

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

2. “NA” indicates that this statistic was temporarily unavailable in the Sentinex data.



Wilpinjong Coal - Environmental Noise Monitoring September 2018
18326_R01 Page 14

 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  4.5.   The  wind  speed,  direction  and  temperature  were  measured  at

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

Table 4.5: MEASURED ATMOSPHERIC CONDITIONS – SEPTEMBER 2018

Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N6 21/09/2018 00:48 4 0.0 - 0

N13 21/09/2018 01:06 4 0.7 185 0

N14 21/09/2018 00:02 5 0.9 150 0

N15 20/09/2018 22:59 8 0.0 - 0

N17 20/09/2018 22:31 9 0.0 - 0

N19 20/09/2018 22:05 13 0.0 - 0

N20 20/09/2018 23:28 4 0.9 265 0

N21 21/09/2018 00:28 4 0.6 205 0

Notes:

1. Wind speed and direction measured at 1.8 metres; and

2. “-” denotes calm conditions at 1.8 metres.

Data  obtained  from  the  WCP meteorological  station  and  tower  is  used  to  determine  compliance  with

specifed noise criteria and is provided in Table 4.6.
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Table 4.6: WCP METEOROLOGICAL STATION DATA1

Date and End Time Wind Speed 

m/s

Wind Direction

Degrees

Lapse Rate 

Degrees / 100 metres2

20/09/2018 22:00 0.0 - 1.4

20/09/2018 22:15 0.7 135 0.2

20/09/2018 22:30 0.5 134 1.0

20/09/2018 22:45 0.7 182 1.4

20/09/2018 23:00 0.5 145 2.0

20/09/2018 23:15 0.0 - 3.0

20/09/2018 23:30 1.1 338 3.0

20/09/2018 23:45 0.9 339 3.0

21/09/2018 00:00 0.0 - 4.2

21/09/2018 00:15 0.6 359 3.2

21/09/2018 00:30 0.7 353 2.6

21/09/2018 00:45 0.7 318 4.2

21/09/2018 01:00 0.6 296 3.4

21/09/2018 01:15 0.5 293 2.2

21/09/2018 01:30 0.0 - 2.6

21/09/2018 01:45 0.0 - 2.2

21/09/2018 02:00 0.7 352 2.8

21/09/2018 02:15 0.7 302 2.6

21/09/2018 02:30 0.7 297 2.2

21/09/2018 02:45 0.0 - 2.4

21/09/2018 03:00 0.8 307 3.0

21/09/2018 03:15 0.7 305 2.4

21/09/2018 03:30 0.8 307 2.6

21/09/2018 03:45 0.6 308 3.0

21/09/2018 04:00 0.0 - 3.0

21/09/2018 04:15 0.0 - 3.2

21/09/2018 04:30 0.0 - 2.8

Notes:

1. Data supplied by WCP;

2. “-” indicates calm conditions and therefore no wind direction; and

3. Lapse rate calculated using data sourced from WCP inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

Data gathered during attended monitoring is shown in tables in Section 4.  These noise levels 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, where possible, measured directly, or, determined by

frequency analysis.  Time variations of noise sources in each measurement, their temporal characteristics, are

taken into account via statistical descriptors.

From these observations summaries have been derived for each location.  The following chapter sections

provide these summaries.  Statistical 1/3 octave band analysis of environmental noise was undertaken, and

Figure 3 to Figure 10 display the frequency ranges for various noise sources at each location for LA1, LA10,

LA90 and LAeq. These fgures 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; mining noise is at frequencies less than 1000 Hz (this 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 signifcant levels of other noise at the same frequencies as mining; this can

be dogs, cows, or, most commonly, road trafc.

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.
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Figure 2: Example graph (refer to Section 5.1 for explanatory noteN
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 5.1.1 N6, 21 September 2018

WCP was inaudible.

A train generated the measured LA1, LA10 and LAeq. The noise foor of the measurement instrument was

responsible for the measured LA50 and LA90.

Figure 3: Environmental Noise Levels - N6  St Laurence O’Toole Catholic Church  Wollar Village
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 5.1.2 N13, 21 September 2018

WCP engine continuum was audible throughout the measurement, generating the site-only LAeq of 26 dB

and site-only LA1,1minute of 31 dB.  Track noise was also noted.

Cows primarily generated the measured LA1, LA10 and LAeq.  WCP contributed to the measured LA10 and

LAeq and generated the measured LA50 and LA90.

Birds were also noted.  

Figure 4: Environmental Noise Levels – N13  'Coonaroo' of Moolarben Road
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 5.1.3 N14, 21 September 2018

WCP was audible as low-level continuum throughout the measurement, generating the site-only LAeq and

LA1,1minute of less than 20 dB.

A nearby substation and train noise generated the LA1, LA10 and LAeq.  The noise foor of the instrument

and WCP continuum generated the measured LA50 and LA90.

Birds and cows were also noted.

Figure 5: Environmental Noise Levels - N14  'Tichular'  intersection of Tichular and Barigan Roads
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 5.1.4 N15, 20 September 2018

WCP was audible  as  low-level  continuum during the  measurement,  generating the  site-only  LAeq and

LA1,1minute of less than 20 dB.

Road trafc noise generated measured LA1, LA10 and LAeq.  The noise foor of the instrument and WCP

continuum generated the measured LA50 and LA90. 

Frogs, dogs and local impacts were also noted. 

Figure 6: Environmental Noise Levels - N15  Track of Barigan Street near Wollar School  Wollar Village
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 5.1.5 N17, 20 September 2018

WCP general mining continuum was audible at low levels throughout the measurement, generating the site-

only LAeq of less than 20 dB.  An impact noise generated the site-only LA1,1minute of 27 dB.  Continuum

surges and horns were also noted.   

WCP sources primarily generated the measured  LA1 and  LA10.  Birds, WCP noise sources and the noise

foor of the instrument combined to generate the measured LAeq.  WCP noise sources and the noise foor of

the instrument combined to generate the measured LA50 and LA90.

Figure 7: Environmental Noise Levels – N17 Mogo Road  of Araluen Road
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 5.1.6 N19, 20 September 2018

WCP general mining continuum was audible at low levels throughout the measurement, generating the site-

only LAeq of 20 dB.  A surge in the WCP continuum generated the site-only LA1,1minute of 24 dB.  Impacts

were also noted.   

WCP primarily generated the measured levels.  A local continuum was audible throughout the measurement

and was a minor contributor to the measured levels.

Figure 8: Environmental Noise Levels – N19  Upper Mogo Road
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 5.1.7 N20, 20 September 2018

WCP was inaudible.  

A distant train generated the measured LA1 and LA10 and combined with birds to generate the measured

LAeq.  The noise foor of the instrument generated the measured LA50 and LA90.

Cows were also noted. 

Figure 9: Environmental Noise Levels  N20 – Ringwood Road
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 5.1.8 N21, 20 September 2018

WCP was audible as low-level continuum throughout the measurement, generating the site-only LAeq and

LA1,1minute of less than 20 dB.

Livestock generated the measured LA1 and LAeq.  Breeze in foliage generated the measured LA10.  WCP

noise sources combined with the noise foor of the measurement instrument to generate the measured LA50

and LA90.

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

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken during the night period of 20/21

September 2018.  Attended noise monitoring was conducted at eight sites.  The duration of all measurements

was 15 minutes.

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

2018 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     STATUTORY REQUIREMENTS
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Several documents specify noise criteria that apply to the Wilpinjong operation.  The noise sections of the

relevant consent, licence and NMP are reproduced below.

A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence

The  EPL (number  12425)  for  WCP was originally  issued in February 2006 and has  been  the  subject  of

subsequent variations.  Relevant extracts are shown below.
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A.3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.
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APPENDIX

B     CALIBRATION CERTIFICATES



Wilpinjong Coal - Environmental Noise Monitoring September 2018
18326_R01 Page 39



Wilpinjong Coal - Environmental Noise Monitoring September 2018
18326_R01 Page 40



Wilpinjong Coal - Environmental Noise Monitoring September 2018
18326_R01 Page 41



Wilpinjong Coal - Environmental Noise Monitoring September 2018
18326_R01 Page 42



Wilpinjong Coal

________________________________________

Environmental Noise Monitoring

October 2018

Prepared for 

Wilpinjong Coal Pty Ltd
________________________________________



Wilpinjong Coal - Environmental Noise Monitoring October 2018
18363_R01 Page i

Wilpinjong Coal 

Environmental Noise Monitoring
October 2018

Reference: 18363_R01

Report date: 8 November 2018

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: Jonathan Erasmus

                             Consultant 

QA Review: Amanda Borserio

                             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 October 2018
18363_R01 Page ii

EXECUTIVE SUMMARY
Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

The current WCP development consent was approved in April 2017.  The environment protection licence

(EPL) for WCP was issued in early 2006 with subsequent variations approved.

Attended monitoring was conducted in accordance with the documents detailed above, Australian Standard

AS  1055  ‘Acoustics,  Description  and  Measurement  of  Environmental  Noise’  and  relevant  NSW  EPA

requirements.  The duration of each night measurement was 15 minutes.  

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 18/19 October 2018.  The purpose of attended noise monitoring was to quantify and describe the

acoustic environment around WCP and compare results with specifed limits.

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

2018 monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 18/19 October 2018.  Figure 1 shows the monitoring locations.

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

around the site and compare results with specifed limits.

 1.2 Monitoring Locations

There were eight monitoring locations during this survey as listed in Table 1.1 and shown on Figure 1.  These

monitoring locations are detailed in the site Noise Monitoring Program (NMP).

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  2017N
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 1.3 Terminology & Abbreviations

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

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

LA The A-weighted root mean squared (RMS) noise level at any instant

LAmax The maximum A-weighted noise level over a time period or for an event

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 specifed time period of 1 minute

LA10 The noise level which is exceeded for 10 per cent of the time, which is approximately the

average of the maximum noise levels

L The noise level which is exceeded for 50 per cent of the time

LA90 The level exceeded for 90 per cent of the time, which is approximately the average of the

minimum noise levels.  The LA90 level is ofen 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 or for an event

LAeq The average noise energy during a measurement period

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

describe human response to noise

SPL Sound pressure level (SPL), fuctuations in pressure measured as 10 times a logarithmic

scale, the reference pressure being 20 micropascals

Hertz (Hz) Cycles per second, the frequency of fuctuations in pressure, sound is usually a

combination of many frequencies together

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

Wilpinjong Coal inversion tower data

SC Stability Class.  Based on Wilpinjong Coal inversion tower data

IA Inaudible.  When site-only noise is noted as IA, there was no noise from the source of

interest audible at the monitoring location

NM Not Measurable.  If site-only noise is noted as NM, this means some noise from the source

of interest was audible at low-levels, but could not be quantifed

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

Approval  was  granted  for  the  Wilpinjong Extension  Project  (SSD-6764)  in  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

The EPL (No. 12425) for WCP was originally issued in February 2006 and has been the subject of subsequent

variations,  the most  recent  on 23 March 2018.   Relevant  noise sections of the licence  are reproduced in

Appendix A. 

 2.3 Noise Monitoring Program

The noise monitoring program (NMP) for WCP was most recently updated in June 2017.  Chapter 6 of the

NMP provides details on the noise monitoring program including locations and an attended monitoring

methodology.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specifc Criteria

Criteria in the project approval and EPL are consistent as are the met exclusion rules determining when

criteria apply.  Criteria shown in Table 2.1 have been selected as the most appropriate for each monitoring

location.

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 defned in the NPfI:

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

Intermitent  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 intermitency correction is not intended to be applied to changes in noise level due to meteorology.

 2.5.2 Low-Frequency Noise

As defned 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 Assessment Method 

Attended monitoring was conducted in accordance with Australian Standard AS1055 ‘Acoustics, Description

and Measurement of Environmental Noise’ and relevant NSW EPA requirements.  Atmospheric condition

measurement was also undertaken during each ffeen minute measurement.  Monitoring is undertaken once

per month at each location.

Attended monitoring during this  reporting period was undertaken by Jonathan Erasmus and Tambalyn

Durney.

If the exact contribution from 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 levels, for example,  LA10,  LA50 or  LA90.  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 quantifed.  If  site  noise was NM due to masking but

estimated to be signifcant in relation to a relevant criterion, we would employ methods as per section 7.1 of

the NPfI (e.g. measuring at an intermediate location and using relevant calculation) 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 trafc noise) that cannot be eliminated by

moving closer; and/or

• It was not feasible or reasonable to employ NPfI methods such as using an intermediate location.

Cases  may  include,  but  are  not  limited  to,  rough  terrain  preventing  closer  measurement,

addition/removal  of  signifcant  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). 

As indicated in L5.5 (a) and (b) of the EPL, the LA1,1minute measurement should be undertaken at one (1)

metre from the dwelling façade and the LAeq measurement within 30 metres of the dwelling.  However, the
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direct measurement of noise at 1 metre from the façade is not practical during monitoring for this project.  In

most cases, monitoring near the residence is impractical due to barking dogs or issues with obtaining access.

In all cases, measurements for this survey were undertaken at a suitable and representative location.

Low-frequency noise has been assessed using the NPfI method, detailed in Section 2.5 of this report.

 3.2 Attended Noise Monitoring

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

included as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level analyser 701424 05/06/2019

Pulsar 106 acoustic calibrator 74813 05/06/2019

Rion NA-28 sound level analyser 1070590 25/06/2020

Pulsar 106 acoustic calibrator 79631 30/03/2019

 3.3 Modifying Factors

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

signifcant 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

• WCP was the dominant low-frequency noise source.

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

in accordance with the NPfI.
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 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 3.2.

Attended and real-time monitor locations are 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 Modifying Factors

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

EPA's NPfI.

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

None of the measurements satisfed the conditions outlined in Section  3.3 when assessing low-frequency

noise.  

Therefore no further assessment of modifying factors was undertaken.

 4.2 Attended Noise Monitoring

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 20181

Location Start Date and

Time

LAmax

dB

LA1 

dB

LA10

dB

LA50

dB

LAeq

dB 

LA90

dB

LAmin

dB

LCeq

dB

N6 19/10/2018 00:53 51 45 32 27 32 25 23 54

N13 19/10/2018 00:34 47 40 35 31 33 29 25 53

N14 19/10/2018 00:06 66 54 32 25 41 23 21 53

N15 18/10/2018 22:57 44 35 32 30 30 28 23 54

N17 18/10/2018 22:26 44 39 28 19 26 17 16 54

N19 18/10/2018 22:00 47 30 26 20 23 18 17 54

N20 18/10/2018 23:28 82 72 58 34 58 25 20 63

N21 19/10/2018 00:34 43 37 32 25 28 23 21 53

Note:

1. Noise levels in this table are not necessarily the result of activities at WCP.
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Table 4.2 and  Table 4.3 detail  LAeq,15minute and  LA1,1minute noise levels from WCP in the absence of

other  noise  sources.   Criteria  are then applied if  weather  conditions are in accordance with the  project

approval and EPL.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – OCTOBER 2018

Location Start Date and

Time

Wind

Speed 

m/s 1 2

Stability

Class 1 2

Criterion 

dB

Criterion

Applies? 2 3

WCP

LAeq 15min

dB 4 5

Exceedance 5 6

N6 19/10/2018 00:53 0.6 E 37 Yes IA Nil

N13 19/10/2018 00:34 0.3 E 35 Yes <25 Nil

N14 19/10/2018 00:06 0.0 E 35 Yes IA Nil

N15 18/10/2018 22:57 1.2 F 37 Yes IA Nil

N17 18/10/2018 22:26 0.6 F 38 Yes IA Nil

N19 18/10/2018 22:00 1.8 E 35 Yes IA Nil

N20 18/10/2018 23:28 0.6 E 35 Yes IA Nil

N21 19/10/2018 00:34 0.3 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. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.



Wilpinjong Coal - Environmental Noise Monitoring October 2018
18363_R01 Page 12

Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – OCTOBER 2018

Location Start Date and

Time

Wind

Speed 

m/s 1 2

Stability

Class 1 2

Criterion

dB

Criterion

Applies?
2 3

WCP 

LA1 1min

dB 4 5

Exceedance
5 6

N6 19/10/2018 00:53 0.6 E 45 Yes IA Nil

N13 19/10/2018 00:34 0.3 E 45 Yes <25 Nil

N14 19/10/2018 00:06 0.0 E 45 Yes IA Nil

N15 18/10/2018 22:57 1.2 F 45 Yes IA Nil

N17 18/10/2018 22:26 0.6 F 45 Yes IA Nil

N19 18/10/2018 22:00 1.8 E 45 Yes IA Nil

N20 18/10/2018 23:28 0.6 E 45 Yes IA Nil

N21 19/10/2018 00:34 0.3 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. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.
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 4.3 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, OCTOBER 20181

Location/

Sentinex

Attended Start

Date and Time

Sentinex Start

Date and Time
Sentinex Data

1
Attended

measurement

Total

LAeq dB

Low pass

(<630HzN

LAeq dB

Low pass

(<630HzN

LA90 dB

WCP 

LAeq dB

N15/SX33 18/10/2018 22:57 18/10/2018 23:00 38 36 20 IA

N19/SX32 18/10/2018 22:00 18/10/2018 22:00 28 19 13 IA

N20/SX30 18/10/2018 23:28 18/10/2018 23:30 40 37 21 IA

N21/SX31 19/10/2018 00:34 19/10/2018 00:30 34 26 22 IA

Notes:

1. Levels in this table are not necessarily the result of activity at WCP.
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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  4.5.   The  wind  speed,  direction  and  temperature  were  measured  at

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

Table 4.5: MEASURED ATMOSPHERIC CONDITIONS – OCTOBER 2018

Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N6 19/10/2018 00:53 16 0.7 190 0

N13 19/10/2018 00:34 16 0.0 - 1

N14 19/10/2018 00:06 17 0.6 150 2

N15 18/10/2018 22:57 17 0.5 180 4

N17 18/10/2018 22:26 20 0.0 - 7

N19 18/10/2018 22:00 26 0.0 - 7

N20 18/10/2018 23:28 20 0.0 - 3

N21 19/10/2018 00:34 17 0.0 - 0

Notes:

1. Wind speed and direction measured at 1.8 metres; and

2. “-” denotes calm conditions at 1.8 metres.

Data  obtained  from  the  WCP meteorological  station  and  tower  is  used  to  determine  compliance  with

specifed noise criteria and is provided in Table 4.6.
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Table 4.6: WCP METEOROLOGICAL STATION DATA1

Date and End Time Wind Speed 

m/s

Wind Direction

Degrees2

Lapse Rate 

Degrees / 100 metres3

18/10/2018 22:00 1.5 121 0.0

18/10/2018 22:15 1.8 151 0.8

18/10/2018 22:30 1.2 178 1.4

18/10/2018 22:45 0.6 26 1.6

18/10/2018 23:00 1.4 81 1.4

18/10/2018 23:15 1.2 131 1.6

18/10/2018 23:30 0.0 - 0.8

18/10/2018 23:45 0.6 29 0.6

19/10/2018 00:00 0.8 125 0.8

19/10/2018 00:15 0.0 - 1.0

19/10/2018 00:30 0.0 - 1.2

19/10/2018 00:45 0.3 99 0.8

19/10/2018 01:00 0.0 - 0.8

19/10/2018 01:15 0.6 234 0.6

19/10/2018 01:30 0.0 - 1.2

19/10/2018 01:45 0.0 - 1.4

19/10/2018 02:00 0.8 346 1.4

19/10/2018 02:15 0.0 - 1.6

19/10/2018 02:30 0.0 - 1.2

19/10/2018 02:45 0.0 - 1.8

19/10/2018 03:00 0.6 283 2.0

19/10/2018 03:15 0.6 242 1.6

Notes:

1. Data supplied by WCP;

2. “-” indicates calm conditions and therefore no wind direction; and

3. Lapse rate calculated using data sourced from WCP inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

Data gathered during attended monitoring is shown in tables in Section 4.  These noise levels 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, where possible, measured directly, or, determined by

frequency analysis.  Time variations of noise sources in each measurement, their temporal characteristics, are

taken into account via statistical descriptors.

From these observations summaries have been derived for each location.  The following chapter sections

provide these summaries.  Statistical 1/3 octave band analysis of environmental noise was undertaken, and

Figure 3 to Figure 10 display the frequency ranges for various noise sources at each location for LA1, LA10,

LA90 and LAeq. These fgures 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; mining noise is at frequencies less than 1000 Hz (this 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 signifcant levels of other noise at the same frequencies as mining; this can

be dogs, cows, or, most commonly, road trafc.

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.
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Figure 2: Example graph (refer to Section 5.1 for explanatory noteN
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 5.1.1 N6, 19 October 2018

WCP was inaudible.

Livestock generated the measured LA1 and primarily generated the measured LAeq.  A train contributed to

the measured LAeq and generated the measured LA10.  Frogs generated the measured LA50 and LA90.

Figure 3: Environmental Noise Levels - N6  St Laurence O’Toole Catholic Church  Wollar Village
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 5.1.2 N13, 19 October 2018

WCP was audible as a low level continuum throughout the measurement, generating the site-only LAeq and

LA1,1minute of less than 25 dB.  Track noise was also noted.

Frogs and insects generated measured levels.

Birds, livestock, and bats were also noted. 

Figure 4: Environmental Noise Levels – N13  'Coonaroo' of Moolarben Road
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 5.1.3 N14, 19 October 2018

WCP was inaudible.

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

the LA90.

A train was also noted.

Figure 5: Environmental Noise Levels - N14  'Tichular'  intersection of Tichular and Barigan Roads
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 5.1.4 N15, 18 October 2018

WCP was inaudible.

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

LA90. 

Birds and insects were also noted.

Figure 6: Environmental Noise Levels - N15  Track of Barigan Street near Wollar School  Wollar Village
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 5.1.5 N17, 18 October 2018

WCP was inaudible.

An  aircraf generated  the  measured  LA1,  LA10,  and  LAeq.   The  noise  foor  of  the  sound  level  meter

primarily generated the LA50 and LA90.

Birds, insects and frogs were also noted.

Figure 7: Environmental Noise Levels – N17 Mogo Road  of Araluen Road
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 5.1.6 N19, 18 October 2018

WCP was inaudible.

An aircraf and insects generated the measured  LA1.  Insects generated the measured  LAeq,  LA10, and

LA50.  The noise foor of the sound level meter primarily generated the LA90.  

Frogs were also noted.

Figure 8: Environmental Noise Levels – N19  Upper Mogo Road
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 5.1.7 N20, 18 October 2018

WCP was inaudible.

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

LA90. 

Figure 9: Environmental Noise Levels  N20 – Ringwood Road
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 5.1.8 N21, 19 October 2018

WCP was inaudible.

Road trafc engine noise, livestock, and frogs generated the measured LA1 and with a train, generated the

measured LAeq.  A train primarily generated the measured LA50.  Frogs generated the measured LA10 and

LA90.  

Insects and birds were also noted.

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

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken during the night period of 18/19

October 2018.  Attended noise monitoring was conducted at eight sites.  The duration of all measurements

was 15 minutes.

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

2018 monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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Several documents specify noise criteria that apply to the Wilpinjong operation.  The noise sections of the

relevant consent, licence and NMP are reproduced below.

A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence

The  EPL (number  12425)  for  WCP was originally  issued in February 2006 and has  been  the  subject  of

subsequent variations.  Relevant extracts are shown below.
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A.3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.
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EXECUTIVE SUMMARY
Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

The current WCP development consent was approved in April 2017.  The environment protection licence

(EPL) for WCP was issued in early 2006 with subsequent variations approved.

Attended monitoring was conducted in accordance with the documents detailed above, Australian Standard

AS  1055  ‘Acoustics,  Description  and  Measurement  of  Environmental  Noise’  and  relevant  NSW  EPA

requirements.  The duration of each night measurement was 15 minutes.  

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 5/6 November 2018.  The purpose of attended noise monitoring was to quantify and describe the

acoustic environment around WCP and compare results with specifed limits.

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

2018 monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 5/6 November 2018.  Figure 1 shows the monitoring locations.

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

around the site and compare results with specifed limits.

 1.2 Monitoring Locations

There were eight monitoring locations during this survey as listed in Table 1.1 and shown on Figure 1.  These

monitoring locations are detailed in the site Noise Monitoring Program (NMP).

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' of Moolarben Road, Moolarben

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

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

N17 Mogo Road, of Araluen Road, Wollar

N19 North Mogo Road, Mogo 

N20 Ringwood Road, of Wollar Road, Wollar

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

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

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

LA The A-weighted root mean squared (RMS) noise level at any instant

LAmax The maximum A-weighted noise level over a time period or for an event

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 specifed time period of 1 minute

LA10 The noise level which is exceeded for 10 per cent of the time, which is approximately the

average of the maximum noise levels

LA50 The noise level which is exceeded for 50 per cent of the time

LA90 The level exceeded for 90 per cent of the time, which is approximately the average of the

minimum noise levels.  The LA90 level is ofen 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 or for an event

LAeq The average noise energy during a measurement period

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

describe human response to noise

SPL Sound pressure level (SPL), fuctuations in pressure measured as 10 times a logarithmic

scale, the reference pressure being 20 micropascals

Hertz (Hz) Cycles per second, the frequency of fuctuations in pressure, sound is usually a

combination of many frequencies together

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

Wilpinjong Coal inversion tower data

SC Stability Class.  Based on Wilpinjong Coal inversion tower data

IA Inaudible.  When site-only noise is noted as IA, there was no noise from the source of

interest audible at the monitoring location

NM Not Measurable.  If site-only noise is noted as NM, this means some noise from the source

of interest was audible at low-levels, but could not be quantifed

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

Approval  was  granted for  the  Wilpinjong  Extension  Project  (SSD-6764)  in  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

The EPL (No. 12425) for WCP was originally issued in February 2006 and has been the subject of subsequent

variations,  the most  recent  on 23 March 2018.   Relevant  noise sections of the licence are reproduced in

Appendix A. 

 2.3 Noise Monitoring Program

The noise monitoring program (NMP) for WCP was most recently updated in June 2017.  Chapter 6 of the

NMP provides details on the noise monitoring program including locations and an attended monitoring

methodology.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specifc Criteria

Criteria in the project approval and EPL are consistent as are the met exclusion rules determining when

criteria apply.  Criteria shown in Table 2.1 have been selected as the most appropriate for each monitoring

location.

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP

Descriptor /

Resident

Number

Monitoring Location Day

LAeqs15minute

Evening

LAeqs15minute

Night

LAeqs15minute /

LA1s1minute

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, of Araluen Road 36 36 38/45

N19 North Mogo Road 35 35 35/45

N20 Ringwood Road, of 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 defned in the NPfI:

Tonal noise contains a prominent frequency and is characterised by a defnite 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 of.  The intermittency correction is not intended to be applied to changes in noise level due to meteorology.

 2.5.2 Low-Frequency Noise

As defned 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 Assessment Method 

Attended monitoring was conducted in accordance with Australian Standard AS1055 ‘Acoustics, Description

and Measurement of Environmental Noise’ and relevant NSW EPA requirements.  Atmospheric condition

measurement was also undertaken during each ffeen minute measurement.  Monitoring is undertaken once

per month at each location.

Attended monitoring during this reporting period was undertaken by Ryan Bruniges.

If the exact contribution from 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 levels, for example,  LA10,  LA50 or  LA90.  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 quantifed.  If  site noise was NM due to masking but

estimated to be signifcant in relation to a relevant criterion, we would employ methods as per section 7.1 of

the NPfI (e.g. measuring at an intermediate location and using relevant calculation) 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 trafc noise) that cannot be eliminated by

moving closer; and/or

• It was not feasible or reasonable to employ NPfI methods such as using an intermediate location.

Cases  may  include,  but  are  not  limited  to,  rough  terrain  preventing  closer  measurement,

addition/removal  of  signifcant  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). 

As indicated in L5.5 (a) and (b) of the EPL, the LA1,1minute measurement should be undertaken at one (1)

metre from the dwelling façade and the LAeq measurement within 30 metres of the dwelling.  However, the

direct measurement of noise at 1 metre from the façade is not practical during monitoring for this project.  In
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most cases, monitoring near the residence is impractical due to barking dogs or issues with obtaining access.

In all cases, measurements for this survey were undertaken at a suitable and representative location.

Low-frequency noise has been assessed using the NPfI method, detailed in Section 2.5 of this report.

 3.2 Attended Noise Monitoring

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

included as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

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

Pulsar 106 acoustic calibrator 79631 30/03/2019

Rion NA-28 sound level analyser 00701424 05/06/2019

Pulsar 106 acoustic calibrator 74813 05/06/2019

 3.3 Modifying Factors

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

signifcant 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 of 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 dominant low-frequency noise source.

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

in accordance with the NPfI.
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 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 3.2.

Attended and real-time monitor locations are shown in Figure 1.

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

Report Descriptor for Atended

monitoring location

Real-Time Monitor ID Monitoring Location

NA15 SX33-N1 Wollar Village

NA19 SX32-N1 North Mogo Road

NA20 SX30-N1 Ringwood Road, of 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 – NOVEMBER 20181

Location Start Date and

Time

LAmax

dB

LA1 

dB

LA10

dB

LA50

dB

LAeq

dB 

LA90

dB

LAmin

dB

LCeq

dB

N6 06/11/2018 01:16 38 33 29 23 25 20 19 54

N13 06/11/2018 01:19 58 36 30 28 29 27 25 46

N14 06/11/2018 00:25 45 37 28 25 27 22 20 54

N15 05/11/2018 23:10 44 34 31 25 27 23 22 54

N17 05/11/2018 22:38 45 44 43 41 41 39 38 54

N19 05/11/2018 22:12 50 46 45 45 44 42 40 51

N20 05/11/2018 23:45 40 35 33 30 30 24 21 53

N21 06/11/2018 00:55 65 35 29 24 32 22 20 48

Note:

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

 4.2 Modifying Factors

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

EPA's NPfI.

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

None of the measurements satisfed the conditions outlined in Section  3.3 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 and  Table 4.3 detail  LAeq,15minute and  LA1,1minute noise levels from WCP in the absence of

other  noise  sources.   Criteria are  then applied if  weather  conditions are  in  accordance with the project

approval and EPL.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – NOVEMBER 2018

Location Start Date and

Time

Wind

Speed 

m/s 1s2

Stability

Class 1s2

Criterion 

dB

Criterion

Applies? 2s3

WCP

LAeqs15min

dB 4s5

Exceedance 5s6

N6 06/11/2018 01:16 1.0 F 37 Yes <20 Nil

N13 06/11/2018 01:19 1.0 F 36 Yes NM Nil

N14 06/11/2018 00:25 0.5 F 35 Yes <25 Nil

N15 05/11/2018 23:10 0.8 E 35 Yes <25 Nil

N17 05/11/2018 22:38 0.5 F 35 Yes <25 Nil

N19 05/11/2018 22:12 0.0 F 35 Yes <25 Nil

N20 05/11/2018 23:45 0.7 F 35 Yes <20 Nil

N21 06/11/2018 00:55 0.0 F 35 Yes <20 Nil

Notes:

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

2. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.
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Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – NOVEMBER 2018

Location Start Date and

Time

Wind

Speed 

m/s 1s2

Stability

Class 1s2

Criterion

dB

Criterion

Applies?
2s3

WCP 

LA1s1min

dB 4s5

Exceedance
5s6

N6 06/11/2018 01:16 1.0 F 45 Yes <20 Nil

N13 06/11/2018 01:19 1.0 F 45 Yes NM Nil

N14 06/11/2018 00:25 0.5 F 45 Yes 32 Nil

N15 05/11/2018 23:10 0.8 E 45 Yes <25 Nil

N17 05/11/2018 22:38 0.5 F 45 Yes <25 Nil

N19 05/11/2018 22:12 0.0 F 45 Yes 28 Nil

N20 05/11/2018 23:45 0.7 F 45 Yes <20 Nil

N21 06/11/2018 00:55 0.0 F 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. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.
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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, NOVEMBER 20181

Location/

Sentinex

Atended Start

Date and Time

Sentinex Start

Date and Time
Sentinex Data

1
Atended

measurement

Total

LAeq dB

Low pass

(<630Hz)

LAeq dB

Low pass

(<630Hz)

LA90 dB

WCP 

LAeq dB

N15/SX33 05/11/2018 23:10 05/11/2018 23:15 35 26 22 <25

N19/SX32 05/11/2018 22:12 05/11/2018 22:15 36 23 21 <25

N20/SX30 05/11/2018 23:45 05/11/2018 23:45 40 28 22 <20

N21/SX31 06/11/2018 00:55 06/11/2018 01:00 39 35 25 <20

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 or hail.

Table 4.5: MEASURED ATMOSPHERIC CONDITIONS – NOVEMBER 2018

Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N6 06/11/2018 01:16 20 0.5 210 0

N13 06/11/2018 01:19 20 1.2 240 5

N14 06/11/2018 00:25 21 0.0 - 0

N15 05/11/2018 23:10 23 0.0 - 0

N17 05/11/2018 22:38 23 0.0 - 0

N19 05/11/2018 22:12 25 0.0 - 0

N20 05/11/2018 23:45 23 0.0 - 0

N21 06/11/2018 00:55 19 0.7 210 0

Notes:

1. Wind speed and direction measured at 1.8 metres; and

2. “-” denotes calm conditions at 1.8 metres.

Data  obtained  from  the  WCP meteorological  station  and  tower  is  used  to  determine  compliance  with

specifed noise criteria and is provided in Table 4.6.
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Table 4.6: WCP METEOROLOGICAL STATION DATA1

Date and End Time Wind Speed 

m/s

Wind Direction

Degrees2

Lapse Rate 

Degrees / 100 metres3

05/11/2018 22:00 0.9 33 3.0

05/11/2018 22:15 0.9 303 2.6

05/11/2018 22:30 0.0 - 3.0

05/11/2018 22:45 0.7 240 2.2

05/11/2018 23:00 0.5 261 1.6

05/11/2018 23:15 1.6 30 2.2

05/11/2018 23:30 0.8 173 1.0

05/11/2018 23:45 0.9 197 1.4

06/11/2018 00:00 0.7 215 1.8

06/11/2018 00:15 0.4 299 2.0

06/11/2018 00:30 0.8 347 2.4

06/11/2018 00:45 0.5 167 2.2

06/11/2018 01:00 0.0 - 1.6

06/11/2018 01:15 0.0 - 2.6

06/11/2018 01:30 1.0 338 2.6

06/11/2018 01:45 1.1 352 3.0

06/11/2018 02:00 0.2 235 2.8

06/11/2018 02:15 0.8 45 2.2

06/11/2018 02:30 0.5 119 2.0

06/11/2018 02:45 0.9 161 1.0

06/11/2018 03:00 1.1 57 1.8

06/11/2018 03:15 0.5 48 1.0

06/11/2018 03:30 0.7 340 1.6

06/11/2018 03:45 0.7 325 2.2

06/11/2018 04:00 0.6 48 2.2

06/11/2018 04:15 0.8 154 2.4

06/11/2018 04:30 0.8 51 1.8

Notes:

1. Data supplied by WCP;

2. “-” indicates calm conditions and therefore no wind direction; and

3. Lapse rate calculated using data sourced from WCP inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

Data gathered during attended monitoring is shown in tables in Section 4.  These noise levels 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, where possible, measured directly, or, determined by

frequency analysis.  Time variations of noise sources in each measurement, their temporal characteristics, are

taken into account via statistical descriptors.

From these observations summaries have been derived for each location.  The following chapter sections

provide these summaries.  Statistical 1/3 octave band analysis of environmental noise was undertaken, and

Figure 3 to Figure 10 display the frequency ranges for various noise sources at each location for LA1, LA10,

LA90 and LAeq. These fgures 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; mining noise is at frequencies less than 1000 Hz (this 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 signifcant levels of other noise at the same frequencies as mining; this can

be dogs, cows, or, most commonly, road trafc.

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

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



Wilpinjong Coal - Environmental Noise Monitoring November 2018
18384_R01 Page 17

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

A low level continuum from WCP was audible throughout the measurement and resulted in a site only LAeq

and LA1,1minute of less than 20 dB.

Road trafc generated all measured levels.  

Birds, cows, a train and insects were also noted. 

Figure 3: Environmental Noise Levels - N6s St Laurence O’Toole Catholic Churchs Wollar Village
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 5.1.2 N13

A low level continuum from WCP was audible at times during the measurement but was not measurable.

Insects generated measured levels. 

Livestock were also noted.  

Figure 4: Environmental Noise Levels – N13s 'Coonaroo' of Moolarben Road



Wilpinjong Coal - Environmental Noise Monitoring November 2018
18384_R01 Page 20

 5.1.3 N14

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

LAeq,15minute of less than 25 dB.  An engine surge generated the site-only LA1,1minute of 32 dB.

Birds, frogs and insects were primarily responsible for all measured levels.  Mining noise sources from WCP

were a minor contributorcontributed to the measured LA90 and Laeq. LA1 and LA10.

Figure 5: Environmental Noise Levels - N14s 'Tichular's intersection of Tichular and Barigan Roads
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 5.1.4 N15

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.  

Breeze in foliage was primarily responsible for all measured levels.  A train contributed to the measured LA1

and LA10. 

Insects, road trafc noise and bats were also noted. 

Figure 6: Environmental Noise Levels - N15s Track of Barigan Street near Wollar Schools Wollar Village
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 5.1.5 N17

A continuum from WCP was  audible throughout the measurement and resulted in a site-only  LAeq and

LA1,1minute of less than 25 dB.

Insects generated measured levels. 

Birds were also noted. 

Figure 7: Environmental Noise Levels – N17 Mogo Roads of Araluen Road
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 5.1.6 N19

A continuum form WCP was audible throughout the measurement and resulted in a site-only LAeq of less

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

Insects generated measured levels. 

Birds and bats were also noted. 

Figure 8: Environmental Noise Levels – N19s Upper Mogo Road
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 5.1.7 N20

A low level continuum from WCP was  audible throughout the measurement and resulted in a site-only

LAeq and LA1,1minute of less than 20 dB. 

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

Cows contributed to the measured LA1 and LA10.

Figure 9: Environmental Noise Levelss 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 of less than 20 dB and LA1,1minute of less than 25 dB.  

Birds were primarily responsible for all measured levels.  Road trafc noise contributed to the measured

LA1.  The continuum from WCP was a minor contributor to the measured LA90.

Breeze in foliage and gunshots were also noted.

Figure 10: Environmental Noise Levelss N21 – 'Wandoona's Barigan Road
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 6 SUMMARY OF COMPLIANCE 

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken during the night period of  5/6

November 2018.  Attended noise monitoring was conducted at eight sites.  The duration of all measurements

was 15 minutes.

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

2018 monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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Several documents specify noise criteria that apply to the Wilpinjong operation.  The noise sections of the

relevant consent, licence and NMP are reproduced below.

A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence

The EPL (number  12425)  for  WCP was  originally  issued in February 2006 and has been the  subject  of

subsequent variations.  Relevant extracts are shown below.
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A.3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.
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EXECUTIVE SUMMARY
Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

The current WCP development consent was approved in April 2017.  The environment protection licence

(EPL) for WCP was issued in early 2006 with subsequent variations approved.

Attended monitoring was conducted in accordance with the documents detailed above, Australian Standard

AS  1055  ‘Acoustics,  Description  and  Measurement  of  Environmental  Noise’  and  relevant  NSW  EPA

requirements.  The duration of each night measurement was 15 minutes.  

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 3/4 December 2018.  The purpose of attended noise monitoring was to quantify and describe the

acoustic environment around WCP and compare results with specifed limits.

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

2018 monitoring.  Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken at eight locations during the night

period of 3/4 December 2018.  Figure 1 shows the monitoring locations.

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

around the site and compare results with specifed limits.

 1.2 Monitoring Locations

There were eight monitoring locations during this survey as listed in Table 1.1 and shown on Figure 1.  These

monitoring locations are detailed in the site Noise Monitoring Program (NMP).

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  2017N



Wilpinjong Coal - Environmental Noise Monitoring December 2018
18419_R01 Page 3

 1.3 Terminology & Abbreviations

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

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

LA The A-weighted root mean squared (RMS) noise level at any instant

LAmax The maximum A-weighted noise level over a time period or for an event

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 specifed time period of 1 minute

LA10 The noise level which is exceeded for 10 per cent of the time, which is approximately the

average of the maximum noise levels

LA50 The noise level which is exceeded for 50 per cent of the time

LA90 The level exceeded for 90 per cent of the time, which is approximately the average of the

minimum noise levels.  The LA90 level is ofen 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 or for an event

LAeq The average noise energy during a measurement period

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

describe human response to noise

SPL Sound pressure level (SPL), fuctuations in pressure measured as 10 times a logarithmic

scale, the reference pressure being 20 micropascals

Hertz (Hz) Cycles per second, the frequency of fuctuations in pressure, sound is usually a

combination of many frequencies together

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

Wilpinjong Coal inversion tower data

SC Stability Class.  Based on Wilpinjong Coal inversion tower data

IA Inaudible.  When site-only noise is noted as IA, there was no noise from the source of

interest audible at the monitoring location

NM Not Measurable.  If site-only noise is noted as NM, this means some noise from the source

of interest was audible at low-levels, but could not be quantifed

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

Approval  was  granted  for  the  Wilpinjong Extension  Project  (SSD-6764)  in  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

The EPL (No. 12425) for WCP was originally issued in February 2006 and has been the subject of subsequent

variations,  the most  recent  on 23 March 2018.   Relevant  noise sections of the licence  are reproduced in

Appendix A. 

 2.3 Noise Monitoring Program

The noise monitoring program (NMP) for WCP was most recently updated in June 2017.  Chapter 6 of the

NMP provides details on the noise monitoring program including locations and an attended monitoring

methodology.  The relevant sections are reproduced in Appendix A. 

 2.4 Project Specifc Criteria

Criteria in the project approval and EPL are consistent as are the met exclusion rules determining when

criteria apply.  Criteria shown in Table 2.1 have been selected as the most appropriate for each monitoring

location.

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 defned in the NPfI:

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

Intermitent  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 intermitency correction is not intended to be applied to changes in noise level due to meteorology.

 2.5.2 Low-Frequency Noise

As defned 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 Assessment Method 

Attended monitoring was conducted in accordance with Australian Standard AS1055 ‘Acoustics, Description

and Measurement of Environmental Noise’ and relevant NSW EPA requirements.  Atmospheric condition

measurement was also undertaken during each ffeen minute measurement.  Monitoring is undertaken once

per month at each location.

Attended monitoring during this reporting period was undertaken by Ryan Bruniges.

If the exact contribution from 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 levels, for example,  LA10,  LA50 or  LA90.  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 quantifed.  If  site  noise was NM due to masking but

estimated to be signifcant in relation to a relevant criterion, we would employ methods as per section 7.1 of

the NPfI (e.g. measuring at an intermediate location and using relevant calculation) 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 trafc noise) that cannot be eliminated by

moving closer; and/or

• It was not feasible or reasonable to employ NPfI methods such as using an intermediate location.

Cases  may  include,  but  are  not  limited  to,  rough  terrain  preventing  closer  measurement,

addition/removal  of  signifcant  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). 

As indicated in L5.5 (a) and (b) of the EPL, the LA1,1minute measurement should be undertaken at one (1)

metre from the dwelling façade and the LAeq measurement within 30 metres of the dwelling.  However, the

direct measurement of noise at 1 metre from the façade is not practical during monitoring for this project.  In
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most cases, monitoring near the residence is impractical due to barking dogs or issues with obtaining access.

In all cases, measurements for this survey were undertaken at a suitable and representative location.

Low-frequency noise has been assessed using the NPfI method, detailed in Section 2.5 of this report.

 3.2 Attended Noise Monitoring

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

included as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date

Rion NA-28 sound level analyser 00701424 05/06/2019

Pulsar 106 acoustic calibrator 74813 05/06/2019

Rion NA-28 sound level analyser 30131882 14/03/2019

Pulsar 105 acoustic calibrator 78226 14/03/2019

 3.3 Modifying Factors

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

signifcant 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

• WCP was the dominant low-frequency noise source.

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

in accordance with the NPfI.
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 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 3.2.

Attended and real-time monitor locations are 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 – DECEMBER 20181

Location Start Date and

Time

LAmax

dB

LA1 

dB

LA10

dB

LA50

dB

LAeq

dB 

LA90

dB

LAmin

dB

LCeq

dB

N6 04/12/2018 01:09 47 45 40 21 34 18 16 56

N13 04/12/2018 00:42 43 40 37 25 31 21 19 54

N14 04/12/2018 00:17 40 30 26 22 23 19 16 54

N15 03/12/2018 23:02 48 32 28 23 25 21 20 53

N17 03/12/2018 22:28 45 44 43 41 41 39 36 48

N19 03/12/2018 22:01 48 45 44 42 42 41 39 54

N20 03/12/2018 23:36 72 66 45 26 52 20 18 62

N21 04/12/2018 00:46 47 42 38 26 32 20 17 56

Note:

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

 4.2 Modifying Factors

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

EPA's NPfI.

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

None of the measurements satisfed the conditions outlined in Section  3.3 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 and  Table 4.3 detail  LAeq,15minute and  LA1,1minute noise levels from WCP in the absence of

other  noise  sources.   Criteria  are then applied if  weather  conditions are in accordance with the  project

approval and EPL.  

Table 4.2: LAeq,15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – DECEMBER 2018

Location Start Date and

Time

Wind

Speed 

m/s 1 2

Stability

Class 1 2

Criterion 

dB

Criterion

Applies? 2 3

WCP

LAeq 15min

dB 4 5

Exceedance 5 6

N6 04/12/2018 01:09 0.0 G 37 No <20 NA

N13 04/12/2018 00:42 0.0 G 36 No IA NA

N14 04/12/2018 00:17 0.0 G 35 No <20 NA

N15 03/12/2018 23:02 1.1 G 35 No <20 NA

N17 03/12/2018 22:28 1.8 F 35 Yes <20 Nil

N19 03/12/2018 22:01 2.2 E 35 Yes <20 Nil

N20 03/12/2018 23:36 1.4 G 35 No IA NA

N21 04/12/2018 00:46 0.0 G 35 No <20 NA

Notes:

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

2. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.
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Table 4.3: LA1,1minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA – DECEMBER 2018

Location Start Date and

Time

Wind

Speed 

m/s 1 2

Stability

Class 1 2

Criterion

dB

Criterion

Applies?
2 3

WCP 

LA1 1min

dB 4 5

Exceedance
5 6

N6 04/12/2018 01:09 0.0 G 45 No <20 NA

N13 04/12/2018 00:42 0.0 G 45 No IA NA

N14 04/12/2018 00:17 0.0 G 45 No <25 NA

N15 03/12/2018 23:02 1.1 G 45 No <20 NA

N17 03/12/2018 22:28 1.8 F 45 Yes <20 Nil

N19 03/12/2018 22:01 2.2 E 45 Yes <20 Nil

N20 03/12/2018 23:36 1.4 G 45 No IA NA

N21 04/12/2018 00:46 0.0 G 45 No <20 NA

Notes:

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

2. Criterion may or may not apply due to rounding of meteorological data values;

3. 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; 

4. These are results for WCP in the absence of all other noise sources;

5. Bold results in red are those greater than the relevant criterion (if applicable); and

6. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.
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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, DECEMBER 20181

Location/

Sentinex

Attended Start

Date and Time

Sentinex Start

Date and Time
Sentinex Data

1
Attended

measurement

Total

LAeq dB

Low pass

(<630HzN

LAeq dB

Low pass

(<630HzN

LA90 dB

WCP 

LAeq dB

N15/SX33 03/12/2018 23:02 03/12/2018 23:00 27 26 23 <20

N19/SX32 03/12/2018 22:01 NR NR NR NR <20

N20/SX30 03/12/2018 23:36 03/12/2018 23:30 32 25 21 IA

N21/SX31 04/12/2018 00:46 04/12/2018 00:45 30 30 22 <20

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 or hail.

Table 4.5: MEASURED ATMOSPHERIC CONDITIONS – DECEMBER 2018

Location Start Date And Time Temperature 
o C

Wind Speed 

m/s

Wind Direction
o MN

Cloud Cover

eighths

N6 04/12/2018 01:09 17 0.0 - 0

N13 04/12/2018 00:42 16 0.0 - 0

N14 04/12/2018 00:17 17 0.7 30 0

N15 03/12/2018 23:02 19 0.6 320 0

N17 03/12/2018 22:28 21 0.0 - 0

N19 03/12/2018 22:01 22 0.0 - 0

N20 03/12/2018 23:36 20 0.8 200 0

N21 04/12/2018 00:46 18 0.0 - 0

Notes:

1. Wind speed and direction measured at 1.8 metres; and

2. “-” denotes calm conditions at 1.8 metres.

Data  obtained  from  the  WCP meteorological  station  and  tower  is  used  to  determine  compliance  with

specifed noise criteria and is provided in Table 4.6.
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Table 4.6: WCP METEOROLOGICAL STATION DATA1

Date and End Time Wind Speed 

m/s

Wind Direction

Degrees

Lapse Rate 

Degrees / 100 metres2

03/12/2018 21:00 3.2 213 1.2

03/12/2018 21:15 3.2 209 1.2

03/12/2018 21:30 3.1 222 1.2

03/12/2018 21:45 2.9 220 1.0

03/12/2018 22:00 2.0 218 1.4

03/12/2018 22:15 2.2 228 1.2

03/12/2018 22:30 1.4 260 1.4

03/12/2018 22:45 1.8 282 2.2

03/12/2018 23:00 1.3 303 4.8

03/12/2018 23:15 1.1 312 5.8

03/12/2018 23:30 2.0 259 4.4

03/12/2018 23:45 1.4 239 4.6

04/12/2018 00:00 0.0 - 6.0

04/12/2018 00:15 0.9 261 5.2

04/12/2018 00:30 0.0 - 5.4

04/12/2018 00:45 0.0 - 4.4

04/12/2018 01:00 0.0 - 5.0

04/12/2018 01:15 0.0 - 6.4

04/12/2018 01:30 0.0 - 6.2

04/12/2018 01:45 0.0 - 5.4

04/12/2018 02:00 0.9 12 6.0

04/12/2018 02:15 0.8 340 4.4

04/12/2018 02:30 0.0 - 5.6

04/12/2018 02:45 0.8 24 4.4

04/12/2018 03:00 0.7 300 5.6

Notes:

1. Data supplied by WCP;

2. “-” indicates calm conditions and therefore no wind direction; and

3. Lapse rate calculated using data sourced from WCP inversion tower.
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 5 DISCUSSION

 5.1 Noted Noise Sources

Data gathered during attended monitoring is shown in tables in Section 4.  These noise levels 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, where possible, measured directly, or, determined by

frequency analysis.  Time variations of noise sources in each measurement, their temporal characteristics, are

taken into account via statistical descriptors.

From these observations summaries have been derived for each location.  The following chapter sections

provide these summaries.  Statistical 1/3 octave band analysis of environmental noise was undertaken, and

Figure 3 to Figure 10 display the frequency ranges for various noise sources at each location for LA1, LA10,

LA90 and LAeq. These fgures 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; mining noise is at frequencies less than 1000 Hz (this 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 signifcant levels of other noise at the same frequencies as mining; this can

be dogs, cows, or, most commonly, road trafc.

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.
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Figure 2: Example graph (refer to Section 5.1 for explanatory noteN
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 5.1.1 N6

A continuum from WCP was audible throughout the measurement  and resulted in a site-only  LAeq and

LA1,1minute of less than 20 dB.

A train generated the measured LA1, LA10 and LAeq.  The noise foor of the instrument was responsible for

the measured LA50 and LA90.  

Dogs and insects 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

WCP was inaudible.

Insects generated measured levels.  Frogs and livestock were a minor contributor to the measured LA1 

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

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

LAeq,15minute of less than 20 dB and LA1,1minute of less than 25 dB.  

Insects generated measured levels.

Cows, birds and bats 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  low-level  continuum  from  WCP  was  audible  during  the  measurement  generating  the  site-only

LAeq,15minute and LA1,1minute of less than 20 dB.  

Insects primarily generated measured levels.  Road trafc contributed to the measured LA1, LA10 and LAeq.

Dogs, a plane and birds were also noted. 

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

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

LAeq,15minute and LA1,1minute of less than 20 dB.  

Insects generated measured levels. 

A train was also noted. 

Figure 7: Environmental Noise Levels – N17 Mogo Road  of Araluen Road



Wilpinjong Coal - Environmental Noise Monitoring December 2018
18419_R01 Page 23

 5.1.6 N19

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

LAeq,15minute and LA1,1minute of less than 20 dB.

Insects generated measured levels. 

Wildlife noises 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 primarily generated the measured

LA50 and LA90 

Road trafc was 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 20 dB.  

A train generated measured levels. 

Insects and bats were also noted.

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

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a noise survey around Wilpinjong

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

Environmental noise monitoring described in this report was undertaken during the night period of  3/4

December 2018.  Attended noise monitoring was conducted at eight sites.  The duration of all measurements

was 15 minutes.

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

2018 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     STATUTORY REQUIREMENTS
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Several documents specify noise criteria that apply to the Wilpinjong operation.  The noise sections of the

relevant consent, licence and NMP are reproduced below.

A.1 Wilpinjong Coal Extension Project Approval (SSD-6764)
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A.2 Environmental Protection Licence

The  EPL (number  12425)  for  WCP was originally  issued in February 2006 and has  been  the  subject  of

subsequent variations.  Relevant extracts are shown below.
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A.3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.
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APPENDIX

B     CALIBRATION CERTIFICATES
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