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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 seven locations during the night
period of 21/22 January 2019. The purpose of attended noise monitoring was to quantify and describe the

acoustic environment around WCP and compare results with specified limits.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the January
2019 monitoring. Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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I INTRODUCTION

11 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 seven locations during the night

period of 21/22 January 2019. Figure 1 shows the monitoring locations.

Attended monitoring was not conducted at N13 (‘Coonaroo’) during the January 2019 survey period due to

limited access, however this property is no longer privately owned.

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.

12 Monitoring Locations

There were seven 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
Notes:

1. Attended monitoring was not conducted at N13 during the January 2019 survey period due to accessibility issues.

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
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13 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
L Amax The maximum A-weighted noise level over a time period or for an event
LAl The noise level which is exceeded for 1 per cent of the time
LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute
La10 The noise level which is exceeded for 10 per cent of the time, which is approximately the
average of the maximum noise levels
LAs0 The noise level which is exceeded for 50 per cent of the time
La9o The level exceeded for 90 per cent of the time, which is approximately the average of the
minimum noise levels. The L g 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
T1A 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

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
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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.

23 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.

24 Project Specific 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 Monitoring Location Day Evening Night
Descriptor / LAeq,lSminute LAeq,15minute LAeq,15minute /
Resident LA1,1minute

Number
N6 St Laurence O'Toole Catholic Church 36 37 37/45
N13* 'Coonaroo' NA NA NA/NA
N14 '"Tichular' 35 35 35/45
N15 Wollar Village 36 37 37/45
N17° 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;

2. N13 ‘Coonaroo’ is no longer privately owned, having been acquired by another mine, therefore criteria are not applicable; and

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
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3. 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 NPfL.

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

2.51  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.
252 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:

Measurelassess source contribution C-weighted and A-weighted Leg, 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:

o 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

o 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.

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
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Table C2 and associated notes from the NPfI is reproduced below:

Table C2: One-third octave low-frequency noise thresholds.

Hz/dB(Z) | One-third octave Lzeq15min threshold level

Frequency | 10 125 |16 |20 |25 3.5 |40 50 (63 |80 100 | 125 | 160
(Hz)
dB(Z) 92 89 86 77 | 69 61 54 50 |50 |48 |48 46 44
Motes:

» dB(Z) = decibel {Z frequency weighted).

» For the assessment of low-frequency noise, care should be taken to select a wind screen that can protect the
microphone from wind-induced noise characteristics at least 10 dB below the threshold values in Table C2 for

wind speeds up to & metres per second. It is likely that high performance larger diameter wind screens
{nominally 175 mm) will be required to achieve this performance (Hessler, 2008). In any case, the
performance of the wind screen and wind speeds at which data will be excluded needs to be stated.

« Low-frequency noise corrections only apply under the standard and/or noise-enhancing meteorological

conditions.

= Where a receiver location has had architectural acoustic treatment applied (including alternative means of
mechanical ventilation satisfying the Building Code of Australia) by a proponent, as parn of consent
requirements or as a private neqgotiated agreement, alternative extemal low-frequency noise assessment
criteria may be proposed to account for the higher transmission loss of the building fagade.

» Measurements should be made between 1.2 and 1.5 metres above ground level unless otherwise approved
through a planning instrument (consent/approval) or environment protection licence, and at locations
nominated in the development consent ar licence.

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
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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 fifteen minute measurement. Monitoring is undertaken once

per month at each location.
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, LAo109, LA50 or LAgg. 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 LA{ 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 LAmay, 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 {minute measurement should be undertaken at one (1)

metre from the dwelling facade and the L Aeq Measurement within 30 metres of the dwelling. However, the

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

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
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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.
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 1070590 25/06/2020
Rion NC-73 acoustic calibrator 11248306 25/06/2020

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 L Aeq 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 L Aeq 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 Lpeq 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.

34 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.

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
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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 Real-Time Monitor ID Monitoring Location
monitoring location
NA15 SX33-N1 Wollar Village
NA19 S5X32-N1 North Mogo Road
NA20 SX30-N1 Ringwood Road, off Wollar Road
NA21 SX31-N1 'Wandoona', Barigan Road

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
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4 RESULTS

4.1 Total Measured Noise Levels

Overall noise levels measured at each location during attended measurement are provided in Table 4.1.
Discussion as to the noise sources responsible for these measured levels is provided in Chapter 5 of this

report.

Table 4.1: MEASURED NOISE LEVELS - JANUARY 2019

Location Start Date and LAmax LA1 LA10 LaAso LAeq LA90 LAmin LcCeq

Time dB dB dB dB dB dB dB dB
N6 21/01/2019 23:11 53 49 45 44 44 43 39 56
N14 22/01/2019 00:18 55 50 39 30 37 27 24 53
N15 21/01/2019 22:53 64 50 45 42 44 41 39 59
N17 21/01/2019 22:24 54 54 53 53 52 52 50 56
N19 21/01/2019 22:01 57 47 44 42 42 39 37 54
N20 21/01/2019 23:41 59 58 46 36 45 34 33 59
N21 22/01/2019 00:47 52 36 31 27 28 25 23 54

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 NPAfL

There were no intermittent or tonal noise sources, as defined in the NPfl, audible from site during the survey.
None of the measurements satisfied 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 L Aeq,15minute and LA1 Iminute 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: L Aeg 15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA - JANUARY 2019

Location Start Date and Wind Stability  Criterion Criterion WCP Exceedance **
Time Speed Class dB Applies?*  Lpeq,15min
m/s ™ dB*°
N 21/01/2019 23:11 1.9 E 37 Yes 1A Nil
N14 22/01/2019 00:18 2.0 E 35 Yes <30 Nil
N15 21/01/2019 22:53 1.3 E 36 Yes IA Nil
N17 21/01/2019 22:24 0.9 E 35 Yes 1A Nil
N19 21/01/2019 22:01 0.4 E 35 Yes 1A Nil
N20 21/01/2019 23:41 15 E 35 Yes 1A Nil
N21 22/01/2019 00:47 17 E 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: LA] Iminute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA — JANUARY 2019

Location Start Date and Wind Stability =~ Criterion  Criterion WCP Exceedance
Time Speed Class * dB Applies?  LA1,1min >
m/s dB %

N6 21/01/2019 23:11 1.9 E 45 Yes IA Nil
N14 22/01/2019 00:18 2.0 E 45 Yes <30 Nil
N15 21/01/2019 22:53 1.3 E 45 Yes 1A Nil
N17 21/01/2019 22:24 0.9 E 45 Yes IA Nil
N19 21/01/2019 22:01 0.4 E 45 Yes 1A Nil
N20 21/01/2019 23:41 1.5 E 45 Yes 1A Nil
N21 22/01/2019 00:47 1.7 E 45 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

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) L Aeq and Lpg( are typically good indicators of

mining noise levels.

Table 4.4: REAL-TIME AND ATTENDED NOISE LEVELS, JANUARY 2019’

Location/ Attended Start Sentinex Start Sentinex Data Attended
Sentinex Date and Time Date and Time
measurement
Total Low pass Low pass WwWCP
LAeq dB (<630Hz) (<630Hz) LAeq dB
LAeq dB Lago dB

N15/5X33 21/01/2019 22:53 21/01/2019 23:00 49 38 24 IA
N19/5X32 21/01/2019 22:01 21/01/2019 22:00 42 21 NR IA
N20/5X30 21/01/2019 23:41 21/01/2019 23:45 38 31 26 IA
N21/5X31 22/01/2019 00:47 22/01/2019 00:45 35 26 NR <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 — JANUARY 2019

Location Start Date And Time Temperature Wind Speed Wind Direction Cloud Cover
°C m/s °MN eighths
N6 21/01/2019 23:11 25 - - 7
N14 22/01/2019 00:18 23 - - 8
N15 21/01/2019 22:53 25 - - 7
N17 21/01/2019 22:24 26 - - 7
N19 21/01/2019 22:01 26 0.7 330 7
N20 21/01/2019 23:41 25 - - 7
N21 22/01/2019 00:47 24 - - 8

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
specified noise criteria and is provided in Table 4.6.
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Table 4.6: WCP METEOROLOGICAL STATION DATA’

Date and End Time Wind Speed Wind Direction Lapse Rate
m/s Degrees Degtrees / 100 metres’
21/01/2019 21:00 1.4 71 0.0
21/01/2019 21:15 1.4 71 0.0
21/01/2019 21:30 1.5 86 -0.6
21/01/2019 21:45 1.6 72 -0.8
21/01/2019 22:00 1.0 70 -0.4
21/01/2019 22:00 1.0 70 -0.4
21/01/2019 22:15 0.4 100 -0.2
21/01/2019 22:30 0.9 85 0.0
21/01/2019 22:45 0.9 353 0.6
21/01/2019 23:00 0.9 344 0.2
21/01/2019 23:15 1.3 296 0.2
21/01/2019 23:30 1.9 284 0.0
21/01/2019 23:45 0.5 230 0.0
22/01/2019 00:00 15 117 0.6
22/01/2019 00:15 2.0 102 0.8
22/01/2019 00:30 2.0 102 0.6
22/01/2019 00:45 1.8 87 0.2
22/01/2019 01:00 1.7 94 -0.4
22/01/2019 01:15 1.4 82 -0.2
22/01/2019 01:30 0.6 44 0.6
22/01/2019 01:45 0.5 0 0.4
22/01/2019 02:00 0.6 47 0.6
22/01/2019 02:15 0.5 60 0.4
22/01/2019 02:30 0.7 101 0.2
22/01/2019 02:45 1.1 101 0.6
22/01/2019 03:00 1.3 105 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 L Aeq,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 9 display the frequency ranges for various noise sources at each location for Lao1, LA10,

LAgp 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
L A1 result by a small margin but is entirely accurate for L Aeq:

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global@globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring January 2019
19021_RO1 Page 18

Environmental Noise Levels

Measurement Start Time 20 January 2016 22:25

o Measured Noise Levels:

L, 47dB
65 | L, ,45dB
Ly 43dB
Lo, 39 dB
60 |
Site Levels:
MINING NATURE L a1 minuee 36 dB
5 L,,33dB
=
£9
— All statistics are 15 minutes
4 Insects :
2 unless noted otherwise
= 45
=
z
g
g 4
=
B
Continuum
:}D .
Bt
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N SE @B SHEERSEEE NS EAF K ¥ A #E 35T
— I S s |
Frequency (Hz)
— LAl — LAI0 — LA9 — LAeq MEETotalLA1l mEETotalLA10 SN Total LAS0 MM Total LAeq

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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511 Né

Environmental Noise Levels at N6

Measurement Start Time 21 January 2019 23:11
70 Measured Noise Levels:

Li 49dB
65 Lap 45 dB
Laeq 44 dB
Laso 44 dB
60 Lago 43 dB
'WCP Only Noise Levels:
= L a1, tminue Inaudible
Leq Inaudible
<
g Y
= .
E Train Insects e i
2 All statistics are 15 minutes
= unless noted otherwise
g 40
= Train
3B}
30 Train
25
20

MZSPeRE8 ZEREEEBRAY £ 7 ¢ F¢ 48 22 22837
— o i O s
Frequency (Hz)
— LAl — LAID LA50 — LA9 — LAeq MEETotalLAl mmTotal LAIO Total LAS0 WM Total LA90 WS Total LAeq

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

WCP was inaudible.

A train and insects generated the measured La1. Insects generated the measured La1q, L Aeq LA50, and
LA90-

Road traffic, frogs, and insects were also noted.
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512 N4

Environmental Noise Levels at N14

Measurement Start Time 22 January 2019 00:18
70 Measured Noise Levels:

L 50dB
65 Laip 39 dB
Laeq 37 dB
Laso 30dB
60 Lago 27 dB
'WCP Only Noise Levels:
» L, tmimie <30 dB
Liwq <30 dB
Y
=l [ Frogs, insects, and birds
o
E 45 All statistics are 15 minutes
= unless noted otherwise
g 40
=
3B}
30
WCP continuum
25 ‘
20 P /\
= =2 d 2848883 EfNN:*“ﬁmejﬁLﬁ%%
Frequency (Hz)
— LAl — LALD LA5S0 — LA9 — LAeq MEETotal LAl M Total LALO Total LAS0 WM Total LAS0  EEEETotal LAeq

Figure 4: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

A continuum from WCP was audible at low levels throughout the measurement generating the site-only
L Aeq and LA 1 1minute ©of less than 30 dB.

Frogs, insects, and birds generated all measured noise levels.
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513 NI5

Environmental Noise Levels at N15

Measurement Start Time 21 January 2019 22:53
70 Measured Noise Levels:

L 50dB
65 Lap 45 dB
Laeq 44 dB
Laso 42dB
o Lago 41 dB
'WCP Only Noise Levels:
7 L a1, tminute Inaudible
Leq Inaudible
<
g%
o
E 45 Train Insects All statistics are 15 rr_linutes
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12
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— o i O s
Frequency (Hz)
— LAl — LALD LA5S0 — LA9 — LAeq MEETotal LAl M Total LALO Total LAS0 WM Total LA90 WS Total LAeq

Figure 5: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village

WCP was inaudible.

Insects and a train generated the measured La1. Insects generated the measured La1g, L Aeq LA50/ and
LA90-

Birds and frogs were also noted.
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514 NI7

Environmental Noise Levels at N17

Measurement Start Time 21 January 2019 22:24
70 Measured Noise Levels:

L 54dB
65 Lap 53 dB
Laeq 52 dB
Lasp 52dB
60 Lago 52 dB
'WCP Only Noise Levels:
% Insects L a1, tminute Inaudible
Leq Inaudible
<
g Y
=
o
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Figure 6: Environmental Noise Levels — N17 Mogo Road, off Araluen Road

WCP was inaudible.
Insects generated all measured noise levels.

Frogs and an aircraft were also noted.
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515 NI9

Environmental Noise Levels at N19

Measurement Start Time 21 January 2019 22:01
70 Measured Noise Levels:
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Figure 7: Environmental Noise Levels — N19, Upper Mogo Road

WCP was inaudible.

Frogs and insects generated all measured noise levels.
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516 N20

Environmental Noise Levels at N20
Measurement Start Time 21 January 2019 23:41

0 Measured Noise Levels:
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Figure 8: Environmental Noise Levels, N20 - Ringwood Road

WCP was inaudible.

A train generated the measured La1, Lo10, and L Aeq- Frogs and insects generated the measured L A5 and
LA90-
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517 N2

Environmental Noise Levels at N21

Measurement Start Time 22 January 2019 00:47
70 Measured Noise Levels:

L 36dB
65 Lap31dB
Liaeq 28 dB
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Figure 9: Environmental Noise Levels, N21 - "'Wandoona', Barigan Road

A continuum from WCP was audible at very low levels during the measurement generating the site-only
L Aeg,15minute and LA 1 1minute of less than 20 dB.

Birds, frogs, and insects generated measured levels.
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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 21/22
January 2019. Attended noise monitoring was conducted at seven sites. The duration of all measurements

was 15 minutes.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the January
2019 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.

Al

NOISE

Wilpinjong Coal Extension Project Approval (SSD-6764)

Noise Criteria

3.

The App

licant must ensure that the noise generated by the development does not exceed the criteriain

Table 3 at any residence on privately-owned land or at the other specified locations.

Table 3 Noise crteria dB(A)

Day Evening Night
T Laegias minute) = LAeq(as minute) | Laeq1sminute) | LAy minute)

102 36 36 38 45
Wollar Village — Residential 36 37 37 45
All other privately owned land 35 35 35 45
901 — Wollar School 35 (internal) -

45 (extemal)

When in use
150A — St Luke's Anglican Church 40 (intemal) -
900 — 5t Laurence O'Toolke Catholic R
Church

Note: To interpret the locations referred to in Table 3, see the applicable figures in Appendix 5.

Moise generated by the development is to be measured in accordance with the relevant requirements of
the NSW Industrial Noise Policy (as may be updated from time to time). Appendix 6 sets out the
meteorological conditions under which these criteria apply along with any modifications to the NSW

Industria

I Noise Policy and the requirements for evaluating compliance with these criteria.

However, these criteria do not apply if the Applicant has an agreement with the owner/s of the relevant

residenc

e of land to generate higher noise levels, and the Applicant has advised the Department in

writing of the terms of this agreement

Operating Conditions

4,

The Applicant must:

(a)
(b)

implement all reasonable and feasible measures to minimise the construction, operational, low
frequency, road and rail noise of the development;

operate a comprehensive noise management system that uses a combination of predictive
meteorological forecasting and real-time noise monitoring data to guide the day to day planning
of mining operations, and the implementation of both proactive and reactive noise mitigation
measures to ensure compliance with the relevant conditions of this consent,

minimise the noise impacts of the development during meteorological conditions when the noise
limits in this consent do not apply (see Appendix 6);

only use locomotives and rolling stock that are approved to operate on the NSW rail network in
accordance with the noise limits in ARTC's EPL;

co-ordinate noise management at the site with the noise management at Moolarben and Ulan
mines to minimise cumulative noise impacts; and

carry out regular monitoring to determine whether the development is complying with the relevant
conditions of this consent.
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Noise Management Plan
E. Prior to carrying out any development under this consent, unless the Secretary agrees otherwise, the

Applicant must prepare a MNoise Management Plan for the development to the satisfaction of the
Secretary. This plan must:

(a) be prepared in consultation with the EPA,;
(k) describe the measures that would be implemented to ensure compliance with the noise criteria
and operating conditions in this consent;
(c) describe the proposed noise management system in detail; and
(d) include a monitoring program that:
. evaluates and reports on:
- the effectiveness of the noise management system;
- compliance against the noise criteria in this consent; and
- compliance against the noise operating conditions;

. includes a program to calibrate and validate the real-time noise monitoring results with the
attended monitoring results over time (so the real-time noise monitoring program can be
used as a better indicator of compliance with the noise criteria in this consent and trigger for
further attended monitoring); and

. defines what constitutes a noise incident, and includes a protocol for identifying and notifying
the Department and relevant stakeholders of any noise incidents.

6. The Applicant must implement the approved Moise Management Plan for the development.

APPENDIX 6
NOISE COMPLIANCE ASSESSMENT

Applicable Meteorological Conditions

1. The noise criteria in Table 3 of schedule 3 are to apply under all meteorological conditions except the
following:
(a) wind speeds greater than 3 m/s at 10 m above ground level; or
(b) stability category F temperature inversions and wind speeds greater than 2 m/s at 10 m above ground

level; or

(c) stability category G temperature inversion conditions.

Determination of Meteorological Conditions

2. Except for wind speed at microphone height, the data to be used for determining meteorological conditions
must be that recorded by the meteorological station located on the site.

Compliance Monitoring

3. Attended monitoring is to be used to evaluate compliance with the relevant conditions of this consent.
4. This monitoring must be carried out at least 12 times a year, unless the Secretary directs otherwise.
5. Unless otherwise agreed with the Secretary, this monitoring is to be carried out in accordance with the

relevant requirements for reviewing performance set out in the NSW Industrial Noise Policy (as amended
from time to time), in particular the requirements relating to:

(@)
(b)
(©)

(d)

monitoring locations for the collection of representative noise data;

meteorological conditions during which collection of noise data is not appropriate;

equipment used to collect noise data, and conformity with Australian Standards relevant to such
equipment; and

modifications to noise data collected, including for the exclusion of extraneous noise and/or penalties
for modifying factors apart from adjustments for duration.
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6. The assessment of excessive levels of low frequency noise generated by the mine shall be as follows:
Measurefassess C- and A-weighted Leq,T levels over same time period. Where the C minus A level is

15dB or more and:

+ where any of the 1/3 octave noise levels in Table 6-1 are exceeded by up to 5dB and cannot be
mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period.
+ where any of the 1/3 octave noise levels in Table 6-1 are exceeded by more than 5dB and cannot be

mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period and a 2dB positive adjustment applies for the daytime period.

Table 6-1:  One-third octave low frequency noise thresholds
Hz/dB(Z) One-third octave Lzeq 15minute threshold level
Frequency | 10 125 | 16 20 25 315 |40 50 | 63 80 100 125 | 160
(Hz)
dB(Z) 92 89 86 77 69 61 54 50 | 50 48 48 46 44
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A2 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.

L5 Noise limits

L5.1 Noise generated at the premises must not exceed the noise limits presented in the table below. The
locations referred to in the table below are indicated in Appendix 5 - Figures 1 and 2 of Development

Consent number SSD-6764 dated 24 April 2017.

Location Day Evening Night Night
LAeq(15 minute) LAeq(15 minute) LAeq(15 minute) LA1(1 minute)
Wollar village - 36 37 37 45
residential
All other privately 35 35 35 45
owned land
102 36 36 38 45
Wollar school 35 (internal),
45 (external)
when in use
St Luke's Anglican 40 (internal)
Church & St when in use

Laurence O'Toole
Catholic Church

Note: The above noise limits do not apply at properties where the licensee has a written agreement with the
landowner to exceed the noise limits.

L5.2 For the purpose of condition L5.1;

- Day is defined as the period from 7am to 6pm Monday to Saturday and 8am to 6pm Sunday and Public
Holidays.

- Evening is defined as the period 6pm to 10pm.

- Night is defined as the period from 10pm to 7am Monday to Saturday and 10pm to 8am Sunday and
Public Holidays.

L5.3 The noise limits set out in condition L5.1 apply under all meteorological conditions except for the
following:

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

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

c) Stability category G temperature inversion conditions.
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L5.4 For the purpose of condition L5.3:
a) The meteorological data to be used for determining meteorological conditions is the data recorded by
the meteorological weather station identified as EPA identification Point 21 in condition P1.1; and
b) Temperature inversion conditions (stability category) are to be determined by the sigma-theta method
referred to in Part E4 of Appendix E to the NSW Industrial Noise Policy.

L5.5 To determine compliance:
a) With the Leq(15 minute) noise limits in condition L5.1, the noise measurement equipment must be
located:

i) approximately on the property boundary, where any dwelling is situated 30 metres or less
from the property boundary closest to the premises; or

ii) within 30 metres of a dwelling fagade, but not closer than 3 metres where any dwelling
on the property is situated more than 30 metres from the property boundary closest to
the premises; or, where applicable

i) within approximately 50 metres of the boundary of a National Park or Nature Reserve

b) With the LA1(1 minute) noise limits in condition L5.1, the noise measurement equipment must be
located within 1 metre of a dwelling fagade.

c) With the noise limits in condition L5.1, the noise measurement equipment must be located:
i) at the most affected point at a location where there is no dwelling at the location; or
ii) at the most affected point within an area at a location prescribed by conditions L5.5(a) or
L5.5(b).

L5.6 A non-compliance of condition L5.1 will still occur where noise generated from the premises in excess of
the appropriate limit is measured:

a) at a location other than an area prescribed by conditions L5.5(a) and L5.5(b); and/or
b) at a point other than the most affected point at a location.

L5.7 For the purpose of determining the noise generated at the premises the modification factors in Section 4
of the NSW Industrial Noise Policy must be applied, as appropriate, to the noise levels measured by the
noise monitoring equipment.
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A3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.

WCPL utilise a combination of operator-attended and unattended noise monitoring to assess the
performance of the Mine against the Noise Criteria from Development Consent (SSD-6467).
Operator-attended noise monitoring will be used for determining compliance against the Noise
Criteria in Table 6. Unattended real-time noise monitoring is primarily utilised as a proactive
noise control system; providing noise alerts when predetermined noise levels are triggered so
mining operations can be modified where noise levels are influenced by noise from the Project.

6.1 Monitoring Locations

Operator-attended noise monitoring locations have been chosen considering the following
criteria:

« In any given direction, the site is as close as reasonably practical to the nearest Private
Receiver;

+ There is no closer Private Receiver that is not monitored;

* The site is unlikely to cause concern to any person residing on nearby private property;
and

* The site can be safely accessed by the persons carrying out the noise monitoring.

WCPL will undertake operator-attended noise monitoring as identified in Table 7 (Figure 3 and
Figure 4). Real-time noise monitoring units are relocated from time to time, to assist with
additional targeted noise monitoring and in response to community complaints. Real-time noise
monitoring locations will be reviewed and modified as necessary in response to monitoring
results, changes to the operation, or as a result of community consultation.
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Location

Site

Type

Table 7: Noise Monitoring Locations

Easting®

Northing®

Justification

St Laurence MG Operator- 777299.9 6415716.9 | Location based on the nearest community

O'Toole attended structure to the East of the Mine

Church Moise

Coonaroo MN13 | Operator- 763758.9 6413471.9 | Location based on the nearest community
attended structure to the West of the Mine
Moise

Tichular N14 | Operator- 778791.9 6408624.7 | Location based on the nearest community
attended structure to the South of the Mine
Moise

Wollar N15 | Operator- 777452.0 6416158.9 | Location based on the nearest community

Village attended structure to the South-East of the Mine
Moise

Mogo Rd N17 | Operator- 780771.0 6420641.0 | Location based on the nearest community
attended structure to the North-East of the Mine
Moise

Mogo Rd N19 | Operator- 782644.5 6424151.1 | Location based on the nearest and residential
attended community structure to the North-East of the
Moise Mine
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Location Site Type asting Northing ustification

Ringwood N20 | Operator- | 785964.2 | 6419050.6 | Location based near to community residence in

Road attended discussions with DP&E and EPA on the 23 May
MNoise 2017 to the East of the Mine.

Wandoona N21 | Operator- | 777684.4 | 6414786.2 | Location based on recommendations from noise
attended specialist (SLR) review of this NMP in May 2017.
MNoise

WCPL Rail - Meteorology | 770630.9 6418085.1 | Location based on consideration of prevailing

Loop & Inversion meteorological conditions

Wollar - Real-Time 777608.9 6415996.8 Location based on the nearest non-mine owned

Village® Noise - residence to the South-East of the Mine
Fixed

N15 operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Mogo Rd* - Real-Time | 782644.5 6424151.1 | Location based on the nearest non-mine owned
Noise - residence to the East of the Mine
Fixed

N19 operator-attended Noise  Monitoring
(validation of real-time noise monitaring)

Ringwood . Real-Time | 7858964.2 6419050.6 | Location based near o community residence in
Road MNoise - discussions with DP&E and EPA on the 23 May
Fixed 2017 to the East of the Mine.

N20  operator-attended  Noise  Monitoring
(validation of real-time noise monitaring)

Wandonna3 - Real-Time 777684.4 6414786.2 Location based on recommendations from noise
Noise - specialist (SLR) review of this NMP.
Mobile

M21  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Notes:

1. MGAB4, Zone 55

2. Monitoring will be undertaken at this location until it can be demonstrated that the noise contribution from the
Mine is negligible. At this point, WCPL will notify DP&E and EPA of the results of this monitoring and advise
if and when the monitoring at this location will be scaled back or discontinued.

3. The real-time noise monitor at Wandoona may be relocated in response to a complaint or identified noise
issue at another location.

4. Where continuous monitors are located at compliance locations (e.qg. privately owned receivers), WCPL will
conduct a review of the identification/characterisation of mine-related noise by the real-time monitoring
system at that location by comparing against observed mine-related noise identified during operator-
attended monitoring (i.e. validate the identification of mine related noise and filtering of extraneous noise
sources by the real-time system). Refer to Section 6.5.

Should circumstances change, WCPL may amend the noise monitoring locations shown in
Table 7 with consideration to the above criteria. WCPL will update this NMP, in consultation with
DP&E and the EPA.
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6.3.3 Methodology

Operator-attended noise monitoring will be undertaken at the locations and frequency as
outlined in Table 8 by an independent acoustic consultant and guided by the requirements of the
INP (EPA, 2000) and AS 1055.1-1997 ‘Acoustics — Description and measurement of

environmental noise — General procedures’. Routine operator-attended noise monitoring will be
undertaken during night-time periods (10 pm - 7 am).

If any of the Noise Criteria are exceeded, a second measurement will be taken at the same
location within 75 minutes of the first measurement. If the second measurement does not
exceed the Noise Criteria, as defined in Table 6, then the result will be recorded and the
attended noise monitoring program resumed.

If the second measurement does exceed the applicable Noise Criteria, then:

a) The noise consultant will immediately report both results to the WCPL Environment and
Community Manager or delegate immediately; and

b) Upon confirming the exceedances are deemed a non-compliance in accordance with the
Figure 5, WCPL will report both results to DP&E and EPA immediately, upon confirming
the exceedance (Section 9.0).

WCPL will:

a) Take immediate action in accordance with the NMS;

b) Arrange for additional operator-attended noise monitoring to occur at that site within 1
week; and

c) Deploy the mobile real-time noise monitor to measure and record the noise at that site
for at least a 1 week period.

WCPL will also investigate any changes to the mine operations, and may revisit the noise model
on the basis of the noise measurements recorded at the site.

The acoustic noise consultant will consider the modification factors in Section 4 of the INP (EPA,
2000) during the evaluation of attending monitoring results.
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The assessment of excessive levels of low frequency noise generated by the mine shall be as
follows: Measure/assess C- and A-weighted Leq,T levels over same time period. Where the C
minus A level is 15dB or more and:

« Where any of the 1/3 octave noise levels in Table 9 are exceeded by up to 5dB and
cannot be mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted
levels applies for the evening/night period.

+ Where any of the 1/3 octave noise levels in Table 9 are exceeded by more than 5dB and
cannot be mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted

levels applies for the evening/night period and a 2dB positive adjustment applies for the
daytime period.

Table 9 One-third Octave Low Frequency Noise Thresholds

Hz/dB(Z) One-third octave LZeq,15minute threshold level

Frequency (Hz) 10 (12.5| 16 | 20 | 25 |31.5| 40 | 50 | 63 | 80 | 100 | 125 160

dB(Z) 92 | 89 | 86 | 77 | 69 |61 | 54 | 50 | 50 | 48 | 48 | 46 44

6.3.6 Applicable Meteorological Conditions

The Noise Criteria in Table 6 are to be applied under all meteorological conditions except for the
following:

* Wind speeds greater than 3 m/s at 10 m above ground level; or

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

« Stability category G temperature inversion conditions.
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APPENDIX

B CALIBRATION CERTIFICATES

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global@globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring January 2019
19021_RO1

Page 39

\ Acoustic | eve!7 8uilding2 423 Pennant Hills Rd

Research

Pennant Hills NSW AUSTRALIA 2120
Ph: +62 2 9484 0800 A.B.N. 65160 399119

Labs Pty Ltd | www.acousticresearch.com.au

Sound Level Meter
1EC 61672-3.2013

Calibration Certificate

Calibration Number

C18363

Client Details

Gilobal Acoustics Pry Lid
12716 Huntingdale Drive
Thomion MNSW 2322

Equipment Tested/ Model Number ¢
Instrument Serial Number :
Micraphone Serial Number :
Pre-amplifier Serial Number :

Rion NA-28
01070590
08184

52329

Pre-Test Atmospheric Conditions
Ambient Temperature : 21.3°C
Relative Humidity :  11.7%
Barometric Pressure:  [00.95kFa

Poxt-Test Atmozpheric Conditions
Ambient Tempersture :  22.7°C
Relative Humidity 1 392%

Harometric Pressure @

10089k

Calibration Technician :  Lucky Jaiswal
Calibration Date : 25 Jun 2018

Secondary Check: Lewis Boorman

Heport Insue Dare : 25 Jun 2018

Approved Signatory : = Jumn Amuero
Clause and Characteristic Testeil Resal™ Clause and Characteristic Tested Hesuli
12: Acoustical Slg. tests of a frequency weighting Poax 17: Level limcarity incl. the level range control Puass
13: Electrical Sig. 1ests of frequency wedghtings Fass 14 Tonghurt nesponse Pass
14: Frequeney umd bmee weightings at | kHz Miaxs 19 O Wetghted Paak Sound Level Pazz
1'5: Ling Term Stabitty Fraxy 20; Cverload nadication Pz
16: Level lincanty on the reference level mnge Pasy 21! High Level Stubillty Pasx

The sound level meter submited for besting has suecessllly completed the class | permodic lests of [EC 81672-2.2013, kor the envimmmierstil

comditinns wider which the te<ts were perfarmed

As pubhic evidence waa available. from an independent testmg organ isanion respemisble for approving the mesulis of pattern evaluation ks

performed in sccondance with IEC 616722 201 3, to demonatrate thar the model of sound level meter fully conformed to the requirements in

IEC 61672-1:201 3, the sound level meter submimied for iesting confomms o the class | requiremants of 1BC 61672-122011

Last Uincormintics of Mcusuromenst -

Acoustic Teses
25 Hzwo = o), | 2eil
121 .55M= =0 15
16kl w1 el
Elecincal Tosia
305 M= 2020 kM ol { 20N

Environmental Conditions

Femyreratisre =0 4y
felianve N =6 46%
Hatromiairic Prewsee i} ) ThFY

il wncerniintier are derrved i she 935 confldionce lovel with o doverage facior of 7

This cabibrarean. costificae i to be resd in compunetion with the calibmton test repon

A Acousn: Rescarch Labs Pry Lid is NATA Agoredibed Lahomamony Sumber 14172
"ATA Accredited for complidnce wilh ISOVTED 1025 - culibéathon

v The resulis af the tests. calibrationg andior memsurements included 0 s docurmen ure traceahio w

Auatrabinn/nnd ol sinndarnds

NATA 13 8 sgrmtory 40 e ILAC Mutual Recogmtnm Ammngement for the mdual recogmtion of the
equvilenee of iestng. mediiad Westing, cahibrution and mapection reporns

Ak | o )

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global@globalacoustics.com.au

ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring January 2019

19021_Ro1 Page 40

\ Aco US‘tiC Level 7 Builld'mg 2 423 Pennant Hills Rd
Resea rch Pennant Hills NSW AUSTRALIA 2120
Ph: +612 9484 0800 A.B.N. 65160399119
Labs Pty Ltd | www.acousticresearch.com.au
Sound Calibrator
IEC 60942-2004

Calibration Certificate
Calibration Number (C18364

Client Details Global Acoustics Pty Ltd
12/16 Huntingdale Drive
Thornton NSW 2322

Equipment Tested/ Model Number : Rion NC-73
Instrument Serial Number : 11248306

Atmospheric Conditions
Ambient Temperature : 20.9°C
Relative Humidity : 43.3%
Barometric Pressure : 100.73kPa

Calibration Technician : Lucky Jaiswal Secondary Check: Lewis Boorman
Calibration Date : 25 Jun 2018 i t Issue Date: 26 Jun 2018
Approved Signatory : 7 % Ken Williams
Clause and Characteristic Tested Result Clause and Characteristic Tested Result
5.2.2: Generated Sound Pressure Level Pass 5.3.2: Frequency Generated Pass
5.2.3: Short Term Fluctuation Pass 5.5: Total Distortion Pass
Nominal Level Nominal Frequency Measured Level Measured Frequency
Measured Output 94.0 1000.0 94.0 991.10

The sound calibrator has been shown to conform to the class 2 requirements for periodic testing, described in Annex B of IEC 60942:2004 for
the sound pressure level(s) and frequency(ies) stated, for the environmental conditions under which the tests were performed..
Least Uncertainties of Measurement -

Specific Tests Environmental Conditions
Generated SPL +(.11dB Temperature =0.3°C
Short Term Fluet. =0.06dB Relative Humidity =25%
Frequency =0.01% Baremenric Pressure =0.017kPa
Distortion +0.5%

All uncertainties are derived at the 95% confidence level with a coverage factor of 2.

This calibration certificate is to be read in conjunction with the calibration test report

A Acoustic Research Labs Pty Ltd is NATA Accredited Laboratory Number 14172,
NATA Accredited for compliance with ISO/IEC 17025 - calibration,

The results of the tests, calibrations and/or measurements included in this document are traceable to
Australian/national standards.

WORLD RECOGNISED
£ BIATCS NATA 15 a signatory to the ILAC Mutual Recognition Arrangement for the mutual recognition of the

equivalence of testing, medical testing, calibration and inspection reports.
PAGE 1 OF |

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global@globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal

Environmental Noise Monitoring
February 2019

Prepared for

Wilpinjong Coal Pty Ltd

Globaif)))

Acoustics

Noise and Vibration Analysis and Solutions

Global Acoustics Pty Ltd
PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333

Email global@globalacoustics.com.au
ABN 94 094 985 734




Wilpinjong Coal - Environmental Noise Monitoring February 2019
19034_RoO1

Page i

Wilpinjong Coal

Environmental Noise Monitoring
February 2019

Reference: 19034_R01
Report date: 5 March 2019

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: Jason Cameron

Consultant

QA Review:

Robert Kirwan

Consultant

Global Acoustics Pty Ltd ~ Environmental noise modelling and impact assessment ~ Sound power testing ~ Noise

control advice ~ Noise and vibration monitoring ~ OHS noise monitoring and advice ~ Expert evidence in Land and

Environment and Compensation Courts ~ Architectural acoustics ~ Blasting assessments and monitoring ~ Noise

management plans (NMP) ~ Sound level meter and noise logger sales and hire

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322

Telephone +612 4966 4333 | Email global@globalacoustics.com.au

ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring February 2019
19034_RO1 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 4/5 February 2019. The purpose of attended noise monitoring was to quantify and describe the

acoustic environment around WCP and compare results with specified limits.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the February
2019 monitoring. Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.
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I INTRODUCTION

11 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 February 2019. 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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Source: WCPL (2017); NSW Dept of Industry (2015);
NSW Land & Property Information (2015)

WILPINJONG COAL MINE
Noise and Blasting Monitoring Locations
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13 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
L Amax The maximum A-weighted noise level over a time period or for an event
LAl The noise level which is exceeded for 1 per cent of the time
LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute
La10 The noise level which is exceeded for 10 per cent of the time, which is approximately the
average of the maximum noise levels
LAs0 The noise level which is exceeded for 50 per cent of the time
La9o The level exceeded for 90 per cent of the time, which is approximately the average of the
minimum noise levels. The L g 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
T1A 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 on 23 March 2018. Relevant noise sections of the licence are reproduced in

Appendix A.

23 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.

24 Project Specific 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 Monitoring Location Day Evening Night
Descriptor / LAeq,lSminu’ce LAeq,15minute LAeq,15minute /
Resident LA1,1minute

Number
N6 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 NPfL.

NP1l modifying factors, as they are applicable to mining noise, are described in more detail below.

2.5.1  Tonal and Intermittent Noise

As defined in the NPfI:
Tonal noise contains a prominent frequency and is characterised by a definite pitch.

Intermittent noise is noise where the level suddenly drops/increases several times during the assessment
period, with a noticeable change in source noise level of at least 5 dB(A); for example, equipment cycling on

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

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

below:

Measurelassess source contribution C-weighted and A-weighted Leg, 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:

o 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

o 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:

Table C2: One-third octave low-frequency noise thresholds.

Hz/dB(Z) | One-third octave Lzeq15min threshold level

Frequency | 10 125 |16 |20 |25 3.5 |40 50 (63 |80 100 | 125 | 160
(Hz)
dB(Z) 92 89 86 77 | 69 61 54 50 |50 |48 |48 46 44
Motes:

» dB(Z) = decibel {Z frequency weighted).

» For the assessment of low-frequency noise, care should be taken to select a wind screen that can protect the
microphone from wind-induced noise characteristics at least 10 dB below the threshold values in Table C2 for

wind speeds up to & metres per second. It is likely that high performance larger diameter wind screens
{nominally 175 mm) will be required to achieve this performance (Hessler, 2008). In any case, the
performance of the wind screen and wind speeds at which data will be excluded needs to be stated.

« Low-frequency noise corrections only apply under the standard and/or noise-enhancing meteorological

conditions.

= Where a receiver location has had architectural acoustic treatment applied (including alternative means of
mechanical ventilation satisfying the Building Code of Australia) by a proponent, as parn of consent
requirements or as a private neqgotiated agreement, alternative extemal low-frequency noise assessment
criteria may be proposed to account for the higher transmission loss of the building fagade.

» Measurements should be made between 1.2 and 1.5 metres above ground level unless otherwise approved
through a planning instrument (consent/approval) or environment protection licence, and at locations
nominated in the development consent ar licence.
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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 fifteen 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, LAo10, LA50 or LAgg. 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 NPfl 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 LA{ {minute corresponds to the highest noise level generated for 0.6 second during one

minute. In practical terms this is the highest noise level, or LAmgay, 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 {minute measurement should be undertaken at one (1)

metre from the dwelling facade and the L Aeq Measurement within 30 metres of the dwelling. However, the

direct measurement of noise at 1 metre from the fagade 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 NPfl 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 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 00701424 05/06/2019
Rion NA-28 sound level analyser 01070590 25/06/2020
Pulsar 106 acoustic calibrator 74813 05/06/2019
Rion NC-73 acoustic calibrator 11248306 25/06/2020

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 L Aeq 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 L Aeq 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 L Aeq Criterion, as 5 dB is the maximum

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

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

in accordance with the NPfI.
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34 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 Real-Time Monitor ID Monitoring Location
monitoring location
NA15 SX33-N1 Wollar Village
NA19 S5X32-N1 North Mogo Road
NA20 SX30-N1 Ringwood Road, off Wollar Road
NA21 SX31-N1 ‘Wandoona', Barigan Road
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4 RESULTS

4.1 Total Measured Noise Levels

Overall noise levels measured at each location during attended measurement are provided in Table 4.1.
Discussion as to the noise sources responsible for these measured levels is provided in Chapter 5 of this

report.

Table 4.1: MEASURED NOISE LEVELS — FEBRUARY 2019’

Location Start Date and LAmax LA1 LA10 LaAso LAeq LA90 LAmin LcCeq

Time dB dB dB dB dB dB dB dB
N6 05/02/2019 01:04 59 38 36 35 36 34 31 45
N13 05/02/2019 01:52 45 38 36 35 35 34 33 53
N14 05/02/2019 00:11 56 44 40 34 36 32 27 54
N15 04/02/2019 22:58 58 48 46 46 45 44 40 55
N17 04/02/2019 22:28 55 54 54 53 53 52 50 56
N19 04/02/2019 22:01 47 45 45 44 44 43 40 55
N20 04/02/2019 23:31 57 44 42 39 40 37 34 54
N21 05/02/2019 00:43 44 37 32 31 31 30 24 54

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 defined in the NPfI, audible from site during the survey.
None of the measurements satisfied 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 L Aeq,15minute and LA1 Iminute 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: L Aeg 15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA — FEBRUARY 2019

Location Start Date and Wind Stability  Criterion Criterion WCP Exceedance **
Time Speed Class dB Applies?*  Lpeq,15min
m/s ™’ dB~*

N6 05/02/2019 01:04 2.2 F 37 No <20 NA
N13 05/02/2019 01:52 1.2 F 36 Yes NM Nil
N14 05/02/2019 00:11 2.1 E 35 Yes IA Nil
N15 04/02/2019 22:58 14 E 35 Yes <20 Nil
N17 04/02/2019 22:28 3.0 E 35 Yes <20 Nil
N19 04/02/2019 22:01 35 E 35 No <20 NA
N20 04/02/2019 23:31 1.1 E 35 Yes IA Nil
N21 05/02/2019 00:43 21 F 35 No IA NA

Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;
2. 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;

These are results for WCP in the absence of all other noise sources;
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: LA] Iminute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA — FEBRUARY 2019
Location Start Date and Wind Stability =~ Criterion  Criterion WCP Exceedance
Time Speed Class * dB Applies?  LA1,1min >
m/s dB %5

N6 05/02/2019 01:04 2.2 F 45 No <20 NA
N13 05/02/2019 01:52 1.2 F 45 Yes NM Nil
N14 05/02/2019 00:11 21 E 45 Yes 1A Nil
N15 04/02/2019 22:58 1.4 E 45 Yes <20 Nil
N17 04/02/2019 22:28 3.0 E 45 Yes 28 Nil
N19 04/02/2019 22:01 35 E 45 No <20 NA
N20 04/02/2019 23:31 1.1 E 45 Yes 1A Nil
N21 05/02/2019 00:43 21 F 45 No 1A 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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44 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) L Aeq and LAg( are typically good indicators of

mining noise levels.

Table 4.4: REAL-TIME AND ATTENDED NOISE LEVELS, FEBRUARY 2019’

Location/ Attended Start Sentinex Start Sentinex Data' Attended
Sentinex Date and Time Date and Time
measurement
Total Low pass Low pass WwWCP
LAeq dB (<630Hz) (<630Hz) LAeq dB
LAeq dB Lago dB

N15/5X33 04/02/2019 22:58 04/02/2019 23:00 40 32 20 <20
N19/5X32 04/02/2019 22:01 04/02/2019 22:00 41 23 12 <20
N20/SX30 04/02/2019 23:31 04/02/2019 23:30 31 24 12 IA
N21/5X31 05/02/2019 00:43 05/02/2019 00:45 40 24 22 IA

Notes:

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

2. NR-—no Sentinex data recorded for this period.
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4.5 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 — FEBRUARY 2019

Location Start Date And Time Temperature Wind Speed Wind Direction Cloud Cover
°C m/s °MN eighths
N6 05/02/2019 01:04 24 1.2 230 6
N13 05/02/2019 01:52 27 1.0 210 8
N14 05/02/2019 00:11 24 0.7 175 7
N15 04/02/2019 22:58 25 0.0 - 5
N17 04/02/2019 22:28 26 0.6 60 4
N19 04/02/2019 22:01 27 0.6 255 2
N20 04/02/2019 23:31 24 0.9 245 5
N21 05/02/2019 00:43 23 0.8 230 7

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
specified noise criteria and is provided in Table 4.6.
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Table 4.6: WCP METEOROLOGICAL STATION DATA’

Date and End Time Wind Speed Wind Direction Lapse Rate
m/s Degrees Degrees / 100 metres”
04/02/2019 22:00 3.6 149 -0.2
04/02/2019 22:15 3.5 136 -0.4
04/02/2019 22:30 3.2 136 -0.6
04/02/2019 22:45 3.0 144 -0.2
04/02/2019 23:00 2.1 144 -0.2
04/02/2019 23:15 1.4 89 0.6
04/02/2019 23:30 0.5 78 0.8
04/02/2019 23:45 1.1 84 1.4
05/02/2019 00:00 1.8 89 1.0
05/02/2019 00:15 1.8 90 1.8
05/02/2019 00:30 2.1 82 0.6
05/02/2019 00:45 2.3 96 0.8
05/02/2019 01:00 2.1 94 2.6
05/02/2019 01:15 2.2 91 2.0
05/02/2019 01:30 2.1 106 22
05/02/2019 01:45 1.1 96 22
05/02/2019 02:00 1.2 83 22
05/02/2019 02:15 1.6 83 24
05/02/2019 02:30 1.4 96 3.2
05/02/2019 02:45 1.1 120 3.2
05/02/2019 03:00 1.6 99 2.8
05/02/2019 03:15 1.6 104 2.4
05/02/2019 03:30 1.9 103 22
05/02/2019 03:45 22 55 2.6
05/02/2019 04:00 1.8 43 2.0
05/02/2019 04:15 1.5 85 24
05/02/2019 04:30 1.7 112 2.2
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 L Aeq,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 Lo1 LA10

7

LAgp 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
L A1 result by a small margin but is entirely accurate for L Aeq:
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Environmental Noise Levels

Measurement Start Time 20 January 2016 22:25
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L, 47dB
65 | L, ,45dB
Ly 43dB
Lo, 39 dB
60 |
Site Levels:
MINING NATURE L a1 minuee 36 dB
5 L,,33dB
=
£9
— All statistics are 15 minutes
4 Insects :
2 unless noted otherwise
= 45
=
z
g
g 4
=
B
Continuum
:}D .
Bt
20
N SE @B SHEERSEEE NS EAF K ¥ A #E 35T
— I S s |
Frequency (Hz)
— LAl — LAI0 — LA9 — LAeq MEETotalLA1l mEETotalLA10 SN Total LAS0 MM Total LAeq

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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511 Né

Environmental Noise Levels at N6

- Measurement Start Time 05 February 2019 01:04
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unless noted otherwise
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Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village

A low-level continuum was audible during the measurement, resulting in a site-only L Aeq,15minute and

LA1,1minute Of less than 20 dB.

Insects generated all measured levels.

Dogs, birds, rabbits, bats and breeze in foliage were also noted.

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global@globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring February 2019
19034_RoO1 Page 19

512 NI3

Environmental Noise Levels at N13

Measurement Start Time 05 February 2019 01:52
70 Measured Noise Levels:

L 38dB
65 Lap 36 dB
Laeq 35 dB
Lasp 35dB
60 Lago 34 dB
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Figure 4: Environmental Noise Levels - N13, 'Coonaroo' off Moolarben Road

A low-level continuum from WCP was audible at times during the measurement, but was not measurable.
Insects generated measured levels.

Another mining continuum and livestock were also noted.
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513 N4

Environmental Noise Levels at N14

Measurement Start Time 05 February 2019 00:11
70 Measured Noise Levels:
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Figure 5: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

WCP was inaudible.

Birds and frogs generated the measured L1, and contributed to the measured La1g and L Aeq- Insects
generated the measured L A5 and LaAgq, and contributed to the measured LA g and L Aeq:

Bats and a train were also noted.
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514  NI5

Environmental Noise Levels at N15

Measurement Start Time 04 February 2019 22:58
70 Measured Noise Levels:
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Figure 6: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village

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 were primarily responsible for the measured LA1, and generated the measured LA10, LA50, LAeq
LAgQ. A train contributed to the measured L 1.

Birds, bats and dogs were also noted.
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515  NI7

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

A low-level continuum from WCP was audible during the measurement, which resulted in a site-only
L Aeq,15minute of less than 20 dB. A rear dump truck engine surge generated a site-only L A1, Iminute of

28 dB.
Insects generated measured levels.

A train was also noted.
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516 NI9

Environmental Noise Levels at N19
Measurement Start Time 04 February 2019 22:01
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Figure 8: Environmental Noise Levels — N19, Upper Mogo Road

A low-level continuum was audible during the measurement, resulting in a site-only L Aeq,15minute and

LA1,1minute Of less than 20 dB.

Insects generated measured levels.

An aircraft, a train and bats were also noted.
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517 N20

Environmental Noise Levels at N20

Measurement Start Time 04 February 2019 23:31
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Figure 9: Environmental Noise Levels, N20 - Ringwood Road

WCP was inaudible.

Insects were primarily responsible for the measured La1 and generated the measured La10, Laso, L Aeq

and Lag(. Bats and an aircraft were minor contributors to the measured L.
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518 N2

Environmental Noise Levels at N21

Measurement Start Time 05 February 2019 00:43
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Figure 10: Environmental Noise Levels, N21 — 'Wandoona', Barigan Road

WCP was inaudible.

Insects contributed to the measured L1, and generated the measured La 10, La50, L Aeq and Lagg. A train
contributed to the measured L 1.

Frogs, bats and dogs were also noted.
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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
February 2019. 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 February
2019 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.

Al

NOISE

Wilpinjong Coal Extension Project Approval (SSD-6764)

Noise Criteria

3.

The App

licant must ensure that the noise generated by the development does not exceed the criteriain

Table 3 at any residence on privately-owned land or at the other specified locations.

Table 3 Noise crteria dB(A)

Day Evening Night
T Laegias minute) = LAeq(as minute) | Laeq1sminute) | LAy minute)

102 36 36 38 45
Wollar Village — Residential 36 37 37 45
All other privately owned land 35 35 35 45
901 — Wollar School 35 (internal) -

45 (extemal)

When in use
150A — St Luke's Anglican Church 40 (intemal) -
900 — 5t Laurence O'Toolke Catholic R
Church

Note: To interpret the locations referred to in Table 3, see the applicable figures in Appendix 5.

Moise generated by the development is to be measured in accordance with the relevant requirements of
the NSW Industrial Noise Policy (as may be updated from time to time). Appendix 6 sets out the
meteorological conditions under which these criteria apply along with any modifications to the NSW

Industria

I Noise Policy and the requirements for evaluating compliance with these criteria.

However, these criteria do not apply if the Applicant has an agreement with the owner/s of the relevant

residenc

e of land to generate higher noise levels, and the Applicant has advised the Department in

writing of the terms of this agreement

Operating Conditions

4,

The Applicant must:

(a)
(b)

implement all reasonable and feasible measures to minimise the construction, operational, low
frequency, road and rail noise of the development;

operate a comprehensive noise management system that uses a combination of predictive
meteorological forecasting and real-time noise monitoring data to guide the day to day planning
of mining operations, and the implementation of both proactive and reactive noise mitigation
measures to ensure compliance with the relevant conditions of this consent,

minimise the noise impacts of the development during meteorological conditions when the noise
limits in this consent do not apply (see Appendix 6);

only use locomotives and rolling stock that are approved to operate on the NSW rail network in
accordance with the noise limits in ARTC's EPL;

co-ordinate noise management at the site with the noise management at Moolarben and Ulan
mines to minimise cumulative noise impacts; and

carry out regular monitoring to determine whether the development is complying with the relevant
conditions of this consent.
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Noise Management Plan
E. Prior to carrying out any development under this consent, unless the Secretary agrees otherwise, the

Applicant must prepare a MNoise Management Plan for the development to the satisfaction of the
Secretary. This plan must:

(a) be prepared in consultation with the EPA,;
(k) describe the measures that would be implemented to ensure compliance with the noise criteria
and operating conditions in this consent;
(c) describe the proposed noise management system in detail; and
(d) include a monitoring program that:
. evaluates and reports on:
- the effectiveness of the noise management system;
- compliance against the noise criteria in this consent; and
- compliance against the noise operating conditions;

. includes a program to calibrate and validate the real-time noise monitoring results with the
attended monitoring results over time (so the real-time noise monitoring program can be
used as a better indicator of compliance with the noise criteria in this consent and trigger for
further attended monitoring); and

. defines what constitutes a noise incident, and includes a protocol for identifying and notifying
the Department and relevant stakeholders of any noise incidents.

6. The Applicant must implement the approved Moise Management Plan for the development.

APPENDIX 6
NOISE COMPLIANCE ASSESSMENT

Applicable Meteorological Conditions

1. The noise criteria in Table 3 of schedule 3 are to apply under all meteorological conditions except the
following:
(a) wind speeds greater than 3 m/s at 10 m above ground level; or
(b) stability category F temperature inversions and wind speeds greater than 2 m/s at 10 m above ground

level; or

(c) stability category G temperature inversion conditions.

Determination of Meteorological Conditions

2. Except for wind speed at microphone height, the data to be used for determining meteorological conditions
must be that recorded by the meteorological station located on the site.

Compliance Monitoring

3. Attended monitoring is to be used to evaluate compliance with the relevant conditions of this consent.
4. This monitoring must be carried out at least 12 times a year, unless the Secretary directs otherwise.
5. Unless otherwise agreed with the Secretary, this monitoring is to be carried out in accordance with the

relevant requirements for reviewing performance set out in the NSW Industrial Noise Policy (as amended
from time to time), in particular the requirements relating to:

(@)
(b)
(©)

(d)

monitoring locations for the collection of representative noise data;

meteorological conditions during which collection of noise data is not appropriate;

equipment used to collect noise data, and conformity with Australian Standards relevant to such
equipment; and

modifications to noise data collected, including for the exclusion of extraneous noise and/or penalties
for modifying factors apart from adjustments for duration.
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6. The assessment of excessive levels of low frequency noise generated by the mine shall be as follows:
Measurefassess C- and A-weighted Leq,T levels over same time period. Where the C minus A level is

15dB or more and:

+ where any of the 1/3 octave noise levels in Table 6-1 are exceeded by up to 5dB and cannot be
mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period.
+ where any of the 1/3 octave noise levels in Table 6-1 are exceeded by more than 5dB and cannot be

mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period and a 2dB positive adjustment applies for the daytime period.

Table 6-1:  One-third octave low frequency noise thresholds
Hz/dB(Z) One-third octave Lzeq 15minute threshold level
Frequency | 10 125 | 16 20 25 315 |40 50 | 63 80 100 125 | 160
(Hz)
dB(Z) 92 89 86 77 69 61 54 50 | 50 48 48 46 44
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A2 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.

L5 Noise limits

L5.1 Noise generated at the premises must not exceed the noise limits presented in the table below. The
locations referred to in the table below are indicated in Appendix 5 - Figures 1 and 2 of Development

Consent number SSD-6764 dated 24 April 2017.

Location Day Evening Night Night
LAeq(15 minute) LAeq(15 minute) LAeq(15 minute) LA1(1 minute)
Wollar village - 36 37 37 45
residential
All other privately 35 35 35 45
owned land
102 36 36 38 45
Wollar school 35 (internal),
45 (external)
when in use
St Luke's Anglican 40 (internal)
Church & St when in use

Laurence O'Toole
Catholic Church

Note: The above noise limits do not apply at properties where the licensee has a written agreement with the
landowner to exceed the noise limits.

L5.2 For the purpose of condition L5.1;

- Day is defined as the period from 7am to 6pm Monday to Saturday and 8am to 6pm Sunday and Public
Holidays.

- Evening is defined as the period 6pm to 10pm.

- Night is defined as the period from 10pm to 7am Monday to Saturday and 10pm to 8am Sunday and
Public Holidays.

L5.3 The noise limits set out in condition L5.1 apply under all meteorological conditions except for the
following:

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

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

c) Stability category G temperature inversion conditions.
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L5.4 For the purpose of condition L5.3:
a) The meteorological data to be used for determining meteorological conditions is the data recorded by
the meteorological weather station identified as EPA identification Point 21 in condition P1.1; and
b) Temperature inversion conditions (stability category) are to be determined by the sigma-theta method
referred to in Part E4 of Appendix E to the NSW Industrial Noise Policy.

L5.5 To determine compliance:
a) With the Leq(15 minute) noise limits in condition L5.1, the noise measurement equipment must be
located:

i) approximately on the property boundary, where any dwelling is situated 30 metres or less
from the property boundary closest to the premises; or

ii) within 30 metres of a dwelling fagade, but not closer than 3 metres where any dwelling
on the property is situated more than 30 metres from the property boundary closest to
the premises; or, where applicable

i) within approximately 50 metres of the boundary of a National Park or Nature Reserve

b) With the LA1(1 minute) noise limits in condition L5.1, the noise measurement equipment must be
located within 1 metre of a dwelling fagade.

c) With the noise limits in condition L5.1, the noise measurement equipment must be located:
i) at the most affected point at a location where there is no dwelling at the location; or
ii) at the most affected point within an area at a location prescribed by conditions L5.5(a) or
L5.5(b).

L5.6 A non-compliance of condition L5.1 will still occur where noise generated from the premises in excess of
the appropriate limit is measured:

a) at a location other than an area prescribed by conditions L5.5(a) and L5.5(b); and/or
b) at a point other than the most affected point at a location.

L5.7 For the purpose of determining the noise generated at the premises the modification factors in Section 4
of the NSW Industrial Noise Policy must be applied, as appropriate, to the noise levels measured by the
noise monitoring equipment.
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A3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.

WCPL utilise a combination of operator-attended and unattended noise monitoring to assess the
performance of the Mine against the Noise Criteria from Development Consent (SSD-6467).
Operator-attended noise monitoring will be used for determining compliance against the Noise
Criteria in Table 6. Unattended real-time noise monitoring is primarily utilised as a proactive
noise control system; providing noise alerts when predetermined noise levels are triggered so
mining operations can be modified where noise levels are influenced by noise from the Project.

6.1 Monitoring Locations

Operator-attended noise monitoring locations have been chosen considering the following
criteria:

« In any given direction, the site is as close as reasonably practical to the nearest Private
Receiver;

+ There is no closer Private Receiver that is not monitored;

* The site is unlikely to cause concern to any person residing on nearby private property;
and

* The site can be safely accessed by the persons carrying out the noise monitoring.

WCPL will undertake operator-attended noise monitoring as identified in Table 7 (Figure 3 and
Figure 4). Real-time noise monitoring units are relocated from time to time, to assist with
additional targeted noise monitoring and in response to community complaints. Real-time noise
monitoring locations will be reviewed and modified as necessary in response to monitoring
results, changes to the operation, or as a result of community consultation.
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Location

Site

Type

Table 7: Noise Monitoring Locations

Easting®

Northing®

Justification

St Laurence MG Operator- 777299.9 6415716.9 | Location based on the nearest community

O'Toole attended structure to the East of the Mine

Church Moise

Coonaroo MN13 | Operator- 763758.9 6413471.9 | Location based on the nearest community
attended structure to the West of the Mine
Moise

Tichular N14 | Operator- 778791.9 6408624.7 | Location based on the nearest community
attended structure to the South of the Mine
Moise

Wollar N15 | Operator- 777452.0 6416158.9 | Location based on the nearest community

Village attended structure to the South-East of the Mine
Moise

Mogo Rd N17 | Operator- 780771.0 6420641.0 | Location based on the nearest community
attended structure to the North-East of the Mine
Moise

Mogo Rd N19 | Operator- 782644.5 6424151.1 | Location based on the nearest and residential
attended community structure to the North-East of the
Moise Mine
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Location Site Type asting Northing ustification

Ringwood N20 | Operator- | 785964.2 | 6419050.6 | Location based near to community residence in

Road attended discussions with DP&E and EPA on the 23 May
MNoise 2017 to the East of the Mine.

Wandoona N21 | Operator- | 777684.4 | 6414786.2 | Location based on recommendations from noise
attended specialist (SLR) review of this NMP in May 2017.
MNoise

WCPL Rail - Meteorology | 770630.9 6418085.1 | Location based on consideration of prevailing

Loop & Inversion meteorological conditions

Wollar - Real-Time 777608.9 6415996.8 Location based on the nearest non-mine owned

Village® Noise - residence to the South-East of the Mine
Fixed

N15 operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Mogo Rd* - Real-Time | 782644.5 6424151.1 | Location based on the nearest non-mine owned
Noise - residence to the East of the Mine
Fixed

N19 operator-attended Noise  Monitoring
(validation of real-time noise monitaring)

Ringwood . Real-Time | 7858964.2 6419050.6 | Location based near o community residence in
Road MNoise - discussions with DP&E and EPA on the 23 May
Fixed 2017 to the East of the Mine.

N20  operator-attended  Noise  Monitoring
(validation of real-time noise monitaring)

Wandonna3 - Real-Time 777684.4 6414786.2 Location based on recommendations from noise
Noise - specialist (SLR) review of this NMP.
Mobile

M21  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Notes:

1. MGAB4, Zone 55

2. Monitoring will be undertaken at this location until it can be demonstrated that the noise contribution from the
Mine is negligible. At this point, WCPL will notify DP&E and EPA of the results of this monitoring and advise
if and when the monitoring at this location will be scaled back or discontinued.

3. The real-time noise monitor at Wandoona may be relocated in response to a complaint or identified noise
issue at another location.

4. Where continuous monitors are located at compliance locations (e.qg. privately owned receivers), WCPL will
conduct a review of the identification/characterisation of mine-related noise by the real-time monitoring
system at that location by comparing against observed mine-related noise identified during operator-
attended monitoring (i.e. validate the identification of mine related noise and filtering of extraneous noise
sources by the real-time system). Refer to Section 6.5.

Should circumstances change, WCPL may amend the noise monitoring locations shown in
Table 7 with consideration to the above criteria. WCPL will update this NMP, in consultation with
DP&E and the EPA.
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6.3.3 Methodology

Operator-attended noise monitoring will be undertaken at the locations and frequency as
outlined in Table 8 by an independent acoustic consultant and guided by the requirements of the
INP (EPA, 2000) and AS 1055.1-1997 ‘Acoustics — Description and measurement of

environmental noise — General procedures’. Routine operator-attended noise monitoring will be
undertaken during night-time periods (10 pm - 7 am).

If any of the Noise Criteria are exceeded, a second measurement will be taken at the same
location within 75 minutes of the first measurement. If the second measurement does not
exceed the Noise Criteria, as defined in Table 6, then the result will be recorded and the
attended noise monitoring program resumed.

If the second measurement does exceed the applicable Noise Criteria, then:

a) The noise consultant will immediately report both results to the WCPL Environment and
Community Manager or delegate immediately; and

b) Upon confirming the exceedances are deemed a non-compliance in accordance with the
Figure 5, WCPL will report both results to DP&E and EPA immediately, upon confirming
the exceedance (Section 9.0).

WCPL will:

a) Take immediate action in accordance with the NMS;

b) Arrange for additional operator-attended noise monitoring to occur at that site within 1
week; and

c) Deploy the mobile real-time noise monitor to measure and record the noise at that site
for at least a 1 week period.

WCPL will also investigate any changes to the mine operations, and may revisit the noise model
on the basis of the noise measurements recorded at the site.

The acoustic noise consultant will consider the modification factors in Section 4 of the INP (EPA,
2000) during the evaluation of attending monitoring results.
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The assessment of excessive levels of low frequency noise generated by the mine shall be as
follows: Measure/assess C- and A-weighted Leq,T levels over same time period. Where the C
minus A level is 15dB or more and:

« Where any of the 1/3 octave noise levels in Table 9 are exceeded by up to 5dB and
cannot be mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted
levels applies for the evening/night period.

+ Where any of the 1/3 octave noise levels in Table 9 are exceeded by more than 5dB and
cannot be mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted

levels applies for the evening/night period and a 2dB positive adjustment applies for the
daytime period.

Table 9 One-third Octave Low Frequency Noise Thresholds

Hz/dB(Z) One-third octave LZeq,15minute threshold level

Frequency (Hz) 10 (12.5| 16 | 20 | 25 |31.5| 40 | 50 | 63 | 80 | 100 | 125 160

dB(Z) 92 | 89 | 86 | 77 | 69 |61 | 54 | 50 | 50 | 48 | 48 | 46 44

6.3.6 Applicable Meteorological Conditions

The Noise Criteria in Table 6 are to be applied under all meteorological conditions except for the
following:

* Wind speeds greater than 3 m/s at 10 m above ground level; or

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

« Stability category G temperature inversion conditions.
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APPENDIX

B CALIBRATION CERTIFICATES
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3¢ | Level 7 Building 2 423 Pennant Hills Rd
ACOUSt'C Pennant Hills NSW AUSTRALIA 2120

Resea r Ch Ph: +612 9484 0800 A.B.N. 65160 399 119
La bs Pty Ltd | www.acousticresearch.com.au
Sound Level Meter
IEC 61672-3.2013

Calibration Certificate
Calibration Number (C17248

Ciient Details Global Acoustics Pty Ltd
12/16 Huntiugdale Drive
Thornton NSW 2322

Equipment Tested/ Model Number : Rion NA-28
Instrument Serial Number : 00701424
Microphone Serial Number: 01916 \
Pre-amplifier Serial Number : 01463

Pre-Test Atmospheric Conditions Post-Test Atmospheric Conditions
Ambient Temperatare : 24.3°C Ambient Temperature : 24.4°C
Relative Humidity :  40% Relative Humidity :  39.5%
Darometric Pressure :  100.05kPa Barometric Pressure: 100kPa
Calibration Technician :  V icky Jaiswal SecundaF_Check: Nick Williams
Calibration Date :  05/06/2017 Report Issue Date :  06/06/2017
Approved Signatory : %—’—“ Ken Wiiliams
_Clause and Characteristic Tested Result  Clause and Characteristic Tested Result

12: Accustical Sig. tests of a frequency weighting Pass 17: Level linearity incl. the lovel range control Pass
13: Electrical Sig. tests of frequency weightings Pass 18: Toneburst response Pass
14: Freguency and time weightings at 1 kHz Pass 19: C Weighted Peak Sound Level Pass
15: Lorig Term Stability Pass-  Z0: Overload Indication Pass
16: Level linearity on the reference level range Pass 21: High Level Stability Pass

The sound level meter submitted for testing has successfully completed the class 1 periodic tests of IEC 61672-3:2006, for the environmental
conditions under which the tests were performed.

As public evidence was available, from an independent testing organisation responsible for approving the results of pattern evaluation test
performed in accordance with IEC 61672-2:2003, to demonstrate that the model of scund level meter ful'y conformed to the requirements in
JEC 61672-1:2002, the sound level meter submitted for testing conforms to the class 1 1equirements of IEC 61672-1:2002.

Least Uncertainties of Measurement -

Acoustic Tests Environmental Conditions
31.5 H: to 8kHz +(.16dB Temperature +0.05°C
12.5kHz +0.2dB Relative Humidity +0.46%
16kHz +0.29dB Baromelric Pressure +0.017kPa
Electrical Tests
31.5 Hz to 20 kHz +(.12aB

All uncertainties are derived at the 95% confidence level with a coverage factor of 2.

This calibration certificate is to be read in conjunction with the calibration test report.

A Acoustic Research Labs Pty Ltd is NATA Accredited Laboratery Namber 14172.
N AT A Accredited for compliance with ISO/IEC 17025.

v“ The results of the tests, calibrations and/or measurements included in this document are traceable to
Australian/national standards.

WORLD RECOGNICED

ACCREDITATION

NATA is a signatory to the ILAC Mutual Recogrition Arrangement for the mutual recognition of the
equivalence of testing, medical testing, calibration and inspection reports.
3 PAGE 1 OF 1
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Sound Level Meter
1EC 61672-3.2013

Calibration Certificate

Calibration Number C 8363

Client Detalls  Globul Acoustics Pry Lid
12716 Huntingdale Drive
Thomton MNSW 2322

Equipment Tested/ Model Number ¢ Rion NA-28
Instrument Sevial Number :  O10702890
Microphone Serial Number : 08184
Pre-amplifier Serial Nomber ;. 32320

Pre-Test Atmospheric Conditions Post-Test Atmospheric Condirions
Ambient Temperature : 21.3°C Ambient Temperature : 22.7°C
Relative Humidity ;  11.7% Relative Humidity ;  392%
Barometric Pressure :  100.95kPa Barometric Pressure @ 100.89ki"a
Calibration Technician :  Lucky Jaiswal Secondary Check: Lewis Boorman
Callbration Date : 25 Jun 2018 Report Issue Date : 23 Jun 2018
Approved Signatory : e Juan Aguero
Clause and Characteristic Tested Resule Clause and Characteristic Tested Hesuli
12: Avoustical Klg. rests of o frequency weighting Mo 17: Level limoarity incl. the lavel mnge control Puasx
13: Electrical Sig. vests of frequency weightings Fasy 14 Tonehumt response Pass
14 Fregueney uml bme weightngs ut | kHz Maxs 19 C Weighted Peak Sound Level Paix
15: Long Term Stubiliy Fuzy 20, Overload Endication Py
I6: Level lincanty on the reference lovel minge Fusy 210! High Level Stabillry Faxe

Thie sasiinial level ireter sulsmmed for bestimg has suecessilly completed (e cluss | periodie lests of [EC 81672-2:201 3, K ihe envirommertal
corniifions uder which the teis wern perfoimied

As pubhic evidence was availabie, from an tndcpendent testmg ongamisaion respomible for approving the resulix of pattern evaluation et
performed in accondance with IEC 616722 2013, to demonstraie that the model of sound level meter filly conformsd to the requimements (n
IEC 61672-1:20H 3, the sound level meter submimied for teaning conforms to the class | requaemants of TRC A1672-120011

st Uincormintics of Measurcment «

Acoustig Tests Environmental Conditions
35 Hz o b= 0. | 240 Fenyreratime =085
PR =0 05dn Foiclintvve Wi =4 6%
LS w01 1l Harcmpairic Preee sl 01 ThFg
Elecirical Tosia
315 Hez 10 20 Uz el § 2ol

AN wncertingien are derrved e phe 93% confldinee vl with s coveraice foctor of 7

This calibrarson certificne is o be resd in compunction with the cali bratson tost report

A Acousme Rewearch Laba Pry Lad s NATA Accorediied Lahorurory Mumber 1472
"AT“ Aceredited for complidnce with ESOUTED § 25 + calibeation

V The fesuilis of the teats. calibeatnns aind/or inemaureiients incluled in s dovument are fraceable 1w
Auatralian/madiomal standards

NATA 13 o srgratory s by [LAC Mutual Recogmmon Armngemen for the mutual recogmtion of the
equetvisienes of isbing, medwad testing, cahibration and MEpECTion repons

Pak | ov )
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Sound Calibrator
IEC 60942-2004

Calibration Certificate
Calibration Number (17249

Client Details Global Acoustics Pty Ltd
12/16 Huntingdale Drive
Thornton NSW 2322

Equipment Tested/ Model Number : Pulsar 106
Instrument Serial Number : 74813

Atmospheric Conditions
Ambient Temperature : 24.3°C
Relative Humidity : 38.9%
Barometric Pressure : 99.96kPa

Calibration Technician : Vicky Jaiswal Secondary Check: Nick Williams
Calibration Date : 05/06/2017 Report Issue Date :  06/06/2017
Approved Signatory : W
Clause and Characteristic Tested Result  Clause and Characteristic Tested
5.2.2: Generated Sound Pressure Level Pass 5.3.2: Frequency Generated
5.2.3: Short Term Fluctuation Pass 5.5: Total Distortion
Nominal Level Nominal Frequency Measured Level Measured Frequency
Measured Output 94.0 1000.0 93.8 1000.33
The sound calibrator has been shown to conform to the class 2 requirements for periodic testing, described in Annex B of [EC 60942:2004 for
the sound pressure level(s) and frequency(ies) stated, for the envirc | conditions under which the tests were performed..
Least Uncertainties of Measurement -
Specific Tests Environmental Conditions
Generated SPL +0.11dB Temperature +0.05°C
Short Term Fluct. +0.02dB Relative Humidity +0.46%
Frequency +0.01% Barometric Pressure +0.017kPa
Distortion +0.5%

All uncertainties are derived at the 95% confidence level with a coverage factor of 2.

This calibration certificate is to be read in conjunction with the calibration test report.

A Acoustic Research Labs Pty Ltd is NATA Accredited Laboratory Number 14172.
N AT A Accredited for compliance with ISO/IEC 17025.

V The results of the tests, calibrations and/or included in this dc are traceable to

Australian/national standards.

WORLD RECOGNISED

SOCHNDITATION NATA is a signatory to the ILAC Mutual Recognition Arrangement for the mutual recognition of the

equivalence of testing, medical testing, calibration and inspection reports.
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Sound Calibrator
IEC 60942-2004
Calibration Certificate
Calibration Number (18364

Client Details Global Acoustics Pty Lid
12/16 Huntingdale Drive
Thornton NSW 2322

Equipment Tested/ Model Number :  Rion NC-73
Instrument Serial Number : 11248306

Atmospheric Conditions
Ambient Temperature :  20.9°C
Relative Humidity :  43.3%
Barometric Pressure :  100.73kPa

Calibration Technician : Lucky Jaiswal Secondary Check: Lewis Boorman
Calibration Date : 25 Jun 2018 Issue Date: 26 Jun 2018
Approved Signatory : Ken Williams
Clause and Characteristic Tested Result  Clause and Characteristic Tested Resuli
5.2.2; Generated Sound Pressure Level Pass 5.3.2; Frequency Generated Pass
5.2.3: Short Term Fluctuation Pass 3.5: Total Distortion Pass
Nominal Level Nominal Frequency Measured Level Measured Frequency
Measured Qutput 94.0 1000.0 94.0 991.10

The sound calibrator has been shown to conform to the class 2 requirements for periodic testing, described in Annex B of 1EC 609%42:2004 for
the sound pressure level{s) and frequency(ies) stated, for the environmental conditions under which the tests were performed .

Least Unceriainties of Measurement -

Specific Tests Environmental Conditions
Generated SPL =01 1dB Temperature =, 3%C
Shove Term Fluct, {1 (B Relarive Hunriainy +2. 3%
Frequency 0.00% Baromeiric Pressure 000 ThPa
Distoriion =l.5%

Al unceriainiies are devived ai the 5% confidence level with a coverage factor of 2.

This calibration cerificate ts (o be read in conjunction with the calibration test report

A Acoustic Research Labs Pty Lid is NATA Aceredited Laboratory Number 14172
"ATA Aceredited for compliance with ISOVIEC 17025 - calibration

v The results of the tests, calibrations and/or measurements included in this document are traceable to
Australian/national standards.
WORLD A COGMSED
ACSREBNTATION MNATA is a signatory to the ILAC Mutual Recognition Arrangement for the mutual recognition of the
equivalence of westing, medical westing., calibration and inspection reports.
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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 March 2019. The purpose of attended noise monitoring was to quantify and describe the

acoustic environment around WCP and compare results with specified limits.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the March
2019 monitoring. Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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I INTRODUCTION

11 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 March 2019. 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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Source: WCPL (2017); NSW Dept of Industry (2015);
NSW Land & Property Information (2015)

WILPINJONG COAL MINE
Noise and Blasting Monitoring Locations
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13 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
L Amax The maximum A-weighted noise level over a time period or for an event
LAl The noise level which is exceeded for 1 per cent of the time
LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute
La10 The noise level which is exceeded for 10 per cent of the time, which is approximately the
average of the maximum noise levels
LAs0 The noise level which is exceeded for 50 per cent of the time
La9o The level exceeded for 90 per cent of the time, which is approximately the average of the
minimum noise levels. The L g 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
T1A 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 on 23 March 2018. Relevant noise sections of the licence are reproduced in

Appendix A.

23 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.

24 Project Specific 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 Monitoring Location Day Evening Night
Descriptor / LAeq,lSminute LAeq,15minute LAeq,15minute /
Resident LA1,1minute

Number
N6 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 NPfL.

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

2.51  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.
252 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:

Measurelassess source contribution C-weighted and A-weighted Leg, 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:

o 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

o 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:

Table C2: One-third octave low-frequency noise thresholds.

Hz/dB(Z) | One-third octave Lzeq15min threshold level

Frequency | 10 125 |16 |20 |25 3.5 |40 50 (63 |80 100 | 125 | 160
(Hz)
dB(Z) 92 89 86 77 | 69 61 54 50 |50 |48 |48 46 44
Motes:

» dB(Z) = decibel {Z frequency weighted).

» For the assessment of low-frequency noise, care should be taken to select a wind screen that can protect the
microphone from wind-induced noise characteristics at least 10 dB below the threshold values in Table C2 for

wind speeds up to & metres per second. It is likely that high performance larger diameter wind screens
{nominally 175 mm) will be required to achieve this performance (Hessler, 2008). In any case, the
performance of the wind screen and wind speeds at which data will be excluded needs to be stated.

« Low-frequency noise corrections only apply under the standard and/or noise-enhancing meteorological

conditions.

= Where a receiver location has had architectural acoustic treatment applied (including alternative means of
mechanical ventilation satisfying the Building Code of Australia) by a proponent, as parn of consent
requirements or as a private neqgotiated agreement, alternative extemal low-frequency noise assessment
criteria may be proposed to account for the higher transmission loss of the building fagade.

» Measurements should be made between 1.2 and 1.5 metres above ground level unless otherwise approved
through a planning instrument (consent/approval) or environment protection licence, and at locations
nominated in the development consent ar licence.
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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 fifteen minute measurement. Monitoring is undertaken once

per month at each location.
Attended monitoring during this reporting period was undertaken by Ryan Brunniges.

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, LAo109, LA50 or LAgg. 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 LA{ 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 LAmay, 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 {minute measurement should be undertaken at one (1)

metre from the dwelling facade and the L Aeq Measurement within 30 metres of the dwelling. However, the

direct measurement of noise at 1 metre from the fagade 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 NPfl 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 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 30131882 14/03/2019
Pulsar 105 acoustic calibrator 78226 14/03/2019
Rion NA-28 sound level analyser 370304 26/11/2020
Pulsar 106 acoustic calibrator 81334 22/11/2020

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 L Aeq 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 L Aeq 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 L Aeq Criterion, as 5 dB is the maximum

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

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

in accordance with the NPfI.
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34 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 Real-Time Monitor ID Monitoring Location
monitoring location
NA15 SX33-N1 Wollar Village
NA19 S5X32-N1 North Mogo Road
NA20 SX30-N1 Ringwood Road, off Wollar Road
NA21 SX31-N1 ‘Wandoona', Barigan Road

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global@globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring March 2019
19066_RO1 Page 10

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 — MARCH 2019’

Location Start Date and LAmax LA1 LA10 LaAso LAeq LA90 LAmin LcCeq

Time dB dB dB dB dB dB dB dB
N6 12/03/2019 01:41 40 34 24 21 23 19 18 54
N13 12/03/2019 00:43 54 36 28 25 28 24 22 54
N14 12/03/2019 00:48 47 43 42 38 39 36 32 54
N15 11/03/2019 23:33 45 43 36 27 33 24 22 49
N17 11/03/2019 22:43 49 34 32 30 30 28 24 54
N19 11/03/2019 22:16 42 28 27 26 26 24 20 54
N20 12/03/2019 00:11 44 41 40 39 39 38 35 54
N21 12/03/2019 01:20 55 37 35 28 31 26 24 54

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 NPAI.

There were no intermittent or tonal noise sources, as defined in the NPfl, audible from site during the survey.
None of the measurements satisfied 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 L Aeq,15minute and LA1 Iminute 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: L Aeg 5minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA ~ MARCH 2019

Location Start Date and Wind Stability  Criterion Criterion WCP Exceedance *°
Time Speed Class dB Applies?*  Lpeq,15min
m/s** dB **
N6 12/03/2019 01:41 23 D 37 Yes IA Nil
N13 12/03/2019 00:43 0.5 F 36 Yes IA Nil
N14 12/03/2019 00:48 0.5 F 35 Yes IA Nil
N15 11/03/2019 23:33 0.6 G 35 No <20 NA
N17 11/03/2019 22:43 1.1 G 35 No <20 NA
N19 11/03/2019 22:16 2.0 E 35 Yes IA Nil
N20 12/03/2019 00:11 0.0 G 35 No <20 NA
N21 12/03/2019 01:20 24 D 35 Yes IA Nil
Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;
2. 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;

These are results for WCP in the absence of all other noise sources;
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: LA] Iminute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA — MARCH 2019
Location Start Date and Wind Stability =~ Criterion  Criterion WCP Exceedance
Time Speed Class * dB Applies?  LA1,1min >
m/s™? 3 dB*°

N6 12/03/2019 01:41 2.3 D 45 Yes IA Nil
N13 12/03/2019 00:43 0.5 F 45 Yes 1A Nil
N14 12/03/2019 00:48 0.5 F 45 Yes 1A Nil
N15 11/03/2019 23:33 0.6 G 45 No <20 NA
N17 11/03/2019 22:43 1.1 G 45 No <20 NA
N19 11/03/2019 22:16 2.0 E 45 Yes 1A Nil
N20 12/03/2019 00:11 0.0 G 45 No <20 NA
N21 12/03/2019 01:20 24 D 45 Yes 1A 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) L Aeq and Lpg( are typically good indicators of

mining noise levels.

Table 4.4: REAL-TIME AND ATTENDED NOISE LEVELS, MARCH 2019’

Location/ Attended Start Sentinex Start Sentinex Data Attended
Sentinex Date and Time Date and Time
measurement
Total Low pass Low pass WwWCP
LAeq dB (<630Hz) (<630Hz) LAeq dB
LAeq dB Lago dB

N15/5X33 11/03/2019 23:33 11/03/2019 23:30 42 31 23 <20
N19/5X32 11/03/2019 22:16 11/03/2019 22:15 23 10 NR? IA
N20/5X30 12/03/2019 00:11 12/03/2019 00:15 40 35 25 <20
N21/5X31 12/03/2019 01:20 12/03/2019 01:15 30 25 23 IA

Notes:

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

2. NR -—no Sentinex data recorded for this period.
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4.5 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 — MARCH 2019

Location Start Date And Time Temperature Wind Speed Wind Direction Cloud Cover
°C m/s °MN eighths
N6 12/03/2019 01:41 23 0.0 - 0
N13 12/03/2019 00:43 24 0.8 60 8
N14 12/03/2019 00:48 22 0.0 - 0
N15 11/03/2019 23:33 25 0.0 - 0
N17 11/03/2019 22:43 24 0.0 - 0
N19 11/03/2019 22:16 27 0.0 - 0
N20 12/03/2019 00:11 24 0.0 - 0
N21 12/03/2019 01:20 23 1.1 15 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
specified noise criteria and is provided in Table 4.6.
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Table 4.6: WCP METEOROLOGICAL STATION DATA’

Date and End Time Wind Speed Wind Direction Lapse Rate
m/s Degrees Degrees / 100 metres”
11/03/2019 22:00 3.0 228 0.2
11/03/2019 22:15 24 228 0.6
11/03/2019 22:30 2.0 226 1.0
11/03/2019 22:45 1.9 237 1.2
11/03/2019 23:00 1.1 240 4.0
11/03/2019 23:15 0.5 1 7.8
11/03/2019 23:30 0.9 3 52
11/03/2019 23:45 0.6 10 42
12/03/2019 00:00 0.0 0 54
12/03/2019 00:15 0.7 292 5.8
12/03/2019 00:30 0.0 0 54
12/03/2019 00:45 0.5 23 34
12/03/2019 01:00 0.5 50 22
12/03/2019 01:15 2.3 46 -0.2
12/03/2019 01:30 24 47 -0.8
12/03/2019 01:45 2.4 45 -1.0
12/03/2019 02:00 2.3 49 -1.0
12/03/2019 02:15 2.1 55 -1.0
12/03/2019 02:30 24 48 -1.0
12/03/2019 02:45 1.7 52 -1.0
12/03/2019 03:00 1.5 59 -1.0
12/03/2019 03:15 0.9 8 -0.8
12/03/2019 03:30 1.0 35 -1.0
12/03/2019 03:45 1.3 49 -0.8
12/03/2019 04:00 0.9 33 -0.6
12/03/2019 04:15 0.9 42 -0.6
12/03/2019 04:30 1.1 58 -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

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 L Aeq,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,

LAgp 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
L A1 result by a small margin but is entirely accurate for L Aeq:
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Environmental Noise Levels

Measurement Start Time 20 January 2016 22:25

o Measured Noise Levels:
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Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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511 N6, 12 March 2019

Environmental Noise Levels at Né

Measurement Start Time 12 March 2019 01:41
Measured Moise Levels:
La M dB
L 24 dB
L. 23 dB
Laza 21 dB

Law 19 dB

WCP Only Moise Levels:
L1, tmineee Inaudible
L peq Inaudible

50

All statistics are 15 minutes
unless noted otherwise

Measured Level dB(A)
+

Road traffic tyre noise
30 and train
5 /\ Insects
- i
NS FCEENERALIE B ENEE ARG F g3
Frequency (Hzd
— LAl LAILD LASDH — LA = LAeq I Total LAl B Total LAID Total LASD S Total LAS) B Total LAeq

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

WCP was inaudible.

Road traffic tyre noise and a nearby train generated the measured LA 1. Insects contributed to the measured

LA1-

Bats were also noted.
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512 NI3, 12 March 2019

Environmental Noise Levels at N13
Measurement Start Time 12 March 2019 00:43

Measured Noise Levels:
L 36 dB

65 Lo 28 dB
Ls.q 28 dB
Laza 25 dB

&l Lsm 24 dB

WCP Only Moise Levels:
L1, tmineee Inaudible
L peq Inaudible

50

All statistics are 15 minutes
unless noted otherwise

Measured Level dB(A)
+

3
Farm animals
I |
Insects and bats
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Frequency (Hzd B

— LAl LAlD LASD) = LAY — LAeq EEETotal LA] 98 Total LAID Total LASD  EESETotal LA9)  EEEE Total LAeq

Figure 4: Environmental Noise Levels - N13, 'Coonaroo’ off Moolarben Road

WCP was inaudible.

Insects generated the measured La10, Laso, Lago L Aeqr and contributed to the Lp1. Farm animals

primarily generated the measured L 1.
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513 NI4,12 March 2019

Environmental Noise Levels at N14

Measurement Start Time 12 March 2019 00:48
Measured Moise Levels:
Ly 43dB
L 42 dB
L. 39 dB
Lsza 38 dB

" L 36 dB

WCP Only Moise Levels:
L1, tmineee Inaudible
L peq Inaudible

50

Insects and birds All statistics are 15 minutes
unless noted otherwise
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Figure 5: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

WCP was inaudible.

Insects primarily generated the measured levels. Birds were a major contributor to the measured L1, and

bats were also a minor contributor.

Farm animals were also noted.
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514  NI5, 11 March 2019

Environmental Noise Levels at N15
Measurement Start Time 11 March 2019 23:33

50

Train

Measured Level dB(A)
+

Insects

PN
A
/‘/\L RN

e s o —a o =" S
R EEE
BB =

&l
63
|
(|
|
200
250

Frequency (Hzd

— LAl LAID LASDH = LAY — LAeq EEETotal LA]l = Total LALD Total LASD

Measured Moise Levels:
Lau 43dB

Lo 36 dB

L. 33dB

Lsza 27 dB

Lsm 24 dB

WCP Only Noise Levels:
Lo, twinae <20 dB
L., <20 dB

All statistics are 15 minutes
unless noted otherwise

B Total LAY S Total LAeq

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

WCP was audible at times during the measurement generating a site-only L Aeg,15minute and LA1 Iminute

of less than 20 dB.

A nearby train primarily generated the measured La1, Lo7g and L Aeq- Insects generated the measured

Las( and contributed to the measured La1, LAo1g and L Aeq-

Music from nearby residents was also noted.
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515 NI7, 11 March 2019

Environmental Noise Levels at N17
Measurement Start Time 11 March 2019 22:43

Measured Noise Levels:
La M dB

5 Lan32dB

l Ls.q 30 dB
Laza 30 dB

" Lo 28 dB

WCP Only Moise Levels:
Lt tmineee <20 dB
Ly <20 dB

45 All statistics are 15 minutes
unless noted otherwise

Measured Level dB(A)

¥
W

%5 Wildlife in foliage
)] A
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Frequency (Hzd
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Figure 7: Environmental Noise Levels - N17 Mogo Road, off Araluen Road

WCP was inaudible.

Insects primarily generated measured levels, animals in foliage were a minor contributor to the measured
|NE

Breeze in foliage were also noted.
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516  NI9, 11 March 2019

Environmental Noise Levels at N19
Measurement Start Time 11 March 2019 22:16

Measured Noise Levels:
L 28dB

65 Lo 27 dB
Leq 26 dB
Liso 26 dB

&l Lsm 24 dB

WCP Only Moise Levels:
L1, tmineee Inaudible
L peq Inaudible

All statistics are 15 minutes
unless noted otherwise
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Figure 8: Environmental Noise Levels - N19, Upper Mogo Road

WCP was inaudible.
Insects generated measured levels.

Wildlife in foliage and breeze in foliage were also noted.
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517 N20, 12 March 2019

Environmental Noise Levels at N20
Measurement Start Time 12 March 2019 00:11

&l

Measured Level dB(A)
+

Measured Noise Levels:
Lau 41dB
Lo 40 dB
L 39 dB
Laza 39 dB
Lo 38 dB

WCP Only Moise Levels:
Lt tmineee <20 dB
Ly <20 dB

All statistics are 15 minutes
unless noted otherwise
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Figure 9: Environmental Noise Levels, N20 — Ringwood Road

WCP was audible at times during the measurement generating a site-only L Aeg,15minute and LA1 Iminute

of less than 20 dB.

Insects primarily generated all measured levels. Dogs contributed to the measured L A 7.
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518  N2i,12 March 2019

Environmental Noise Levels at N21
Measurement Start Time 12 March 2019 01:20

&l
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Measured Noise Levels:
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Lo 26 dB

WCP Only Noise Levels:

All statistics are 15 minutes
unless noted otherwise
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Figure 10: Environmental Noise Levels, N21 - 'Wandoona', Barigan Road

WCP was inaudible.

Insects generated the measured L5, L Aeq and contributed to the measured L1 and LAq1(. Breeze in

foliage and on microphone primarily generated the measured Lp1 and LA 1.
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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 11/12
March 2019. 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 March
2019 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.

Al

NOISE

Wilpinjong Coal Extension Project Approval (SSD-6764)

Noise Criteria

3.

The App

licant must ensure that the noise generated by the development does not exceed the criteriain

Table 3 at any residence on privately-owned land or at the other specified locations.

Table 3 Noise crteria dB(A)

Day Evening Night
T Laegias minute) = LAeq(as minute) | Laeq1sminute) | LAy minute)

102 36 36 38 45
Wollar Village — Residential 36 37 37 45
All other privately owned land 35 35 35 45
901 — Wollar School 35 (internal) -

45 (extemal)

When in use
150A — St Luke's Anglican Church 40 (intemal) -
900 — 5t Laurence O'Toolke Catholic R
Church

Note: To interpret the locations referred to in Table 3, see the applicable figures in Appendix 5.

Moise generated by the development is to be measured in accordance with the relevant requirements of
the NSW Industrial Noise Policy (as may be updated from time to time). Appendix 6 sets out the
meteorological conditions under which these criteria apply along with any modifications to the NSW

Industria

I Noise Policy and the requirements for evaluating compliance with these criteria.

However, these criteria do not apply if the Applicant has an agreement with the owner/s of the relevant

residenc

e of land to generate higher noise levels, and the Applicant has advised the Department in

writing of the terms of this agreement

Operating Conditions

4,

The Applicant must:

(a)
(b)

implement all reasonable and feasible measures to minimise the construction, operational, low
frequency, road and rail noise of the development;

operate a comprehensive noise management system that uses a combination of predictive
meteorological forecasting and real-time noise monitoring data to guide the day to day planning
of mining operations, and the implementation of both proactive and reactive noise mitigation
measures to ensure compliance with the relevant conditions of this consent,

minimise the noise impacts of the development during meteorological conditions when the noise
limits in this consent do not apply (see Appendix 6);

only use locomotives and rolling stock that are approved to operate on the NSW rail network in
accordance with the noise limits in ARTC's EPL;

co-ordinate noise management at the site with the noise management at Moolarben and Ulan
mines to minimise cumulative noise impacts; and

carry out regular monitoring to determine whether the development is complying with the relevant
conditions of this consent.
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Noise Management Plan
E. Prior to carrying out any development under this consent, unless the Secretary agrees otherwise, the

Applicant must prepare a MNoise Management Plan for the development to the satisfaction of the
Secretary. This plan must:

(a) be prepared in consultation with the EPA,;
(k) describe the measures that would be implemented to ensure compliance with the noise criteria
and operating conditions in this consent;
(c) describe the proposed noise management system in detail; and
(d) include a monitoring program that:
. evaluates and reports on:
- the effectiveness of the noise management system;
- compliance against the noise criteria in this consent; and
- compliance against the noise operating conditions;

. includes a program to calibrate and validate the real-time noise monitoring results with the
attended monitoring results over time (so the real-time noise monitoring program can be
used as a better indicator of compliance with the noise criteria in this consent and trigger for
further attended monitoring); and

. defines what constitutes a noise incident, and includes a protocol for identifying and notifying
the Department and relevant stakeholders of any noise incidents.

6. The Applicant must implement the approved Moise Management Plan for the development.

APPENDIX 6
NOISE COMPLIANCE ASSESSMENT

Applicable Meteorological Conditions

1. The noise criteria in Table 3 of schedule 3 are to apply under all meteorological conditions except the
following:
(a) wind speeds greater than 3 m/s at 10 m above ground level; or
(b) stability category F temperature inversions and wind speeds greater than 2 m/s at 10 m above ground

level; or

(c) stability category G temperature inversion conditions.

Determination of Meteorological Conditions

2. Except for wind speed at microphone height, the data to be used for determining meteorological conditions
must be that recorded by the meteorological station located on the site.

Compliance Monitoring

3. Attended monitoring is to be used to evaluate compliance with the relevant conditions of this consent.
4. This monitoring must be carried out at least 12 times a year, unless the Secretary directs otherwise.
5. Unless otherwise agreed with the Secretary, this monitoring is to be carried out in accordance with the

relevant requirements for reviewing performance set out in the NSW Industrial Noise Policy (as amended
from time to time), in particular the requirements relating to:

(@)
(b)
(©)

(d)

monitoring locations for the collection of representative noise data;

meteorological conditions during which collection of noise data is not appropriate;

equipment used to collect noise data, and conformity with Australian Standards relevant to such
equipment; and

modifications to noise data collected, including for the exclusion of extraneous noise and/or penalties
for modifying factors apart from adjustments for duration.
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6. The assessment of excessive levels of low frequency noise generated by the mine shall be as follows:
Measurefassess C- and A-weighted Leq,T levels over same time period. Where the C minus A level is

15dB or more and:

+ where any of the 1/3 octave noise levels in Table 6-1 are exceeded by up to 5dB and cannot be
mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period.
+ where any of the 1/3 octave noise levels in Table 6-1 are exceeded by more than 5dB and cannot be

mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period and a 2dB positive adjustment applies for the daytime period.

Table 6-1:  One-third octave low frequency noise thresholds
Hz/dB(Z) One-third octave Lzeq 15minute threshold level
Frequency | 10 125 | 16 20 25 315 |40 50 | 63 80 100 125 | 160
(Hz)
dB(Z) 92 89 86 77 69 61 54 50 | 50 48 48 46 44
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A2 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.

L5 Noise limits

L5.1 Noise generated at the premises must not exceed the noise limits presented in the table below. The
locations referred to in the table below are indicated in Appendix 5 - Figures 1 and 2 of Development

Consent number SSD-6764 dated 24 April 2017.

Location Day Evening Night Night
LAeq(15 minute) LAeq(15 minute) LAeq(15 minute) LA1(1 minute)
Wollar village - 36 37 37 45
residential
All other privately 35 35 35 45
owned land
102 36 36 38 45
Wollar school 35 (internal),
45 (external)
when in use
St Luke's Anglican 40 (internal)
Church & St when in use

Laurence O'Toole
Catholic Church

Note: The above noise limits do not apply at properties where the licensee has a written agreement with the
landowner to exceed the noise limits.

L5.2 For the purpose of condition L5.1;

- Day is defined as the period from 7am to 6pm Monday to Saturday and 8am to 6pm Sunday and Public
Holidays.

- Evening is defined as the period 6pm to 10pm.

- Night is defined as the period from 10pm to 7am Monday to Saturday and 10pm to 8am Sunday and
Public Holidays.

L5.3 The noise limits set out in condition L5.1 apply under all meteorological conditions except for the
following:

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

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

c) Stability category G temperature inversion conditions.

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global@globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring March 2019
19066_RO1 Page 32

L5.4 For the purpose of condition L5.3:
a) The meteorological data to be used for determining meteorological conditions is the data recorded by
the meteorological weather station identified as EPA identification Point 21 in condition P1.1; and
b) Temperature inversion conditions (stability category) are to be determined by the sigma-theta method
referred to in Part E4 of Appendix E to the NSW Industrial Noise Policy.

L5.5 To determine compliance:
a) With the Leq(15 minute) noise limits in condition L5.1, the noise measurement equipment must be
located:

i) approximately on the property boundary, where any dwelling is situated 30 metres or less
from the property boundary closest to the premises; or

ii) within 30 metres of a dwelling fagade, but not closer than 3 metres where any dwelling
on the property is situated more than 30 metres from the property boundary closest to
the premises; or, where applicable

i) within approximately 50 metres of the boundary of a National Park or Nature Reserve

b) With the LA1(1 minute) noise limits in condition L5.1, the noise measurement equipment must be
located within 1 metre of a dwelling fagade.

c) With the noise limits in condition L5.1, the noise measurement equipment must be located:
i) at the most affected point at a location where there is no dwelling at the location; or
ii) at the most affected point within an area at a location prescribed by conditions L5.5(a) or
L5.5(b).

L5.6 A non-compliance of condition L5.1 will still occur where noise generated from the premises in excess of
the appropriate limit is measured:

a) at a location other than an area prescribed by conditions L5.5(a) and L5.5(b); and/or
b) at a point other than the most affected point at a location.

L5.7 For the purpose of determining the noise generated at the premises the modification factors in Section 4
of the NSW Industrial Noise Policy must be applied, as appropriate, to the noise levels measured by the
noise monitoring equipment.
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A3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.

WCPL utilise a combination of operator-attended and unattended noise monitoring to assess the
performance of the Mine against the Noise Criteria from Development Consent (SSD-6467).
Operator-attended noise monitoring will be used for determining compliance against the Noise
Criteria in Table 6. Unattended real-time noise monitoring is primarily utilised as a proactive
noise control system; providing noise alerts when predetermined noise levels are triggered so
mining operations can be modified where noise levels are influenced by noise from the Project.

6.1 Monitoring Locations

Operator-attended noise monitoring locations have been chosen considering the following
criteria:

« In any given direction, the site is as close as reasonably practical to the nearest Private
Receiver;

+ There is no closer Private Receiver that is not monitored;

* The site is unlikely to cause concern to any person residing on nearby private property;
and

* The site can be safely accessed by the persons carrying out the noise monitoring.

WCPL will undertake operator-attended noise monitoring as identified in Table 7 (Figure 3 and
Figure 4). Real-time noise monitoring units are relocated from time to time, to assist with
additional targeted noise monitoring and in response to community complaints. Real-time noise
monitoring locations will be reviewed and modified as necessary in response to monitoring
results, changes to the operation, or as a result of community consultation.
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Location

Site

Type

Table 7: Noise Monitoring Locations

Easting®

Northing®

Justification

St Laurence MG Operator- 777299.9 6415716.9 | Location based on the nearest community

O'Toole attended structure to the East of the Mine

Church Moise

Coonaroo MN13 | Operator- 763758.9 6413471.9 | Location based on the nearest community
attended structure to the West of the Mine
Moise

Tichular N14 | Operator- 778791.9 6408624.7 | Location based on the nearest community
attended structure to the South of the Mine
Moise

Wollar N15 | Operator- 777452.0 6416158.9 | Location based on the nearest community

Village attended structure to the South-East of the Mine
Moise

Mogo Rd N17 | Operator- 780771.0 6420641.0 | Location based on the nearest community
attended structure to the North-East of the Mine
Moise

Mogo Rd N19 | Operator- 782644.5 6424151.1 | Location based on the nearest and residential
attended community structure to the North-East of the
Moise Mine
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Location Site Type asting Northing ustification

Ringwood N20 | Operator- | 785964.2 | 6419050.6 | Location based near to community residence in

Road attended discussions with DP&E and EPA on the 23 May
MNoise 2017 to the East of the Mine.

Wandoona N21 | Operator- | 777684.4 | 6414786.2 | Location based on recommendations from noise
attended specialist (SLR) review of this NMP in May 2017.
MNoise

WCPL Rail - Meteorology | 770630.9 6418085.1 | Location based on consideration of prevailing

Loop & Inversion meteorological conditions

Wollar - Real-Time 777608.9 6415996.8 Location based on the nearest non-mine owned

Village® Noise - residence to the South-East of the Mine
Fixed

N15 operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Mogo Rd* - Real-Time | 782644.5 6424151.1 | Location based on the nearest non-mine owned
Noise - residence to the East of the Mine
Fixed

N19 operator-attended Noise  Monitoring
(validation of real-time noise monitaring)

Ringwood . Real-Time | 7858964.2 6419050.6 | Location based near o community residence in
Road MNoise - discussions with DP&E and EPA on the 23 May
Fixed 2017 to the East of the Mine.

N20  operator-attended  Noise  Monitoring
(validation of real-time noise monitaring)

Wandonna3 - Real-Time 777684.4 6414786.2 Location based on recommendations from noise
Noise - specialist (SLR) review of this NMP.
Mobile

M21  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Notes:

1. MGAB4, Zone 55

2. Monitoring will be undertaken at this location until it can be demonstrated that the noise contribution from the
Mine is negligible. At this point, WCPL will notify DP&E and EPA of the results of this monitoring and advise
if and when the monitoring at this location will be scaled back or discontinued.

3. The real-time noise monitor at Wandoona may be relocated in response to a complaint or identified noise
issue at another location.

4. Where continuous monitors are located at compliance locations (e.qg. privately owned receivers), WCPL will
conduct a review of the identification/characterisation of mine-related noise by the real-time monitoring
system at that location by comparing against observed mine-related noise identified during operator-
attended monitoring (i.e. validate the identification of mine related noise and filtering of extraneous noise
sources by the real-time system). Refer to Section 6.5.

Should circumstances change, WCPL may amend the noise monitoring locations shown in
Table 7 with consideration to the above criteria. WCPL will update this NMP, in consultation with
DP&E and the EPA.
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6.3.3 Methodology

Operator-attended noise monitoring will be undertaken at the locations and frequency as
outlined in Table 8 by an independent acoustic consultant and guided by the requirements of the
INP (EPA, 2000) and AS 1055.1-1997 ‘Acoustics — Description and measurement of

environmental noise — General procedures’. Routine operator-attended noise monitoring will be
undertaken during night-time periods (10 pm - 7 am).

If any of the Noise Criteria are exceeded, a second measurement will be taken at the same
location within 75 minutes of the first measurement. If the second measurement does not
exceed the Noise Criteria, as defined in Table 6, then the result will be recorded and the
attended noise monitoring program resumed.

If the second measurement does exceed the applicable Noise Criteria, then:

a) The noise consultant will immediately report both results to the WCPL Environment and
Community Manager or delegate immediately; and

b) Upon confirming the exceedances are deemed a non-compliance in accordance with the
Figure 5, WCPL will report both results to DP&E and EPA immediately, upon confirming
the exceedance (Section 9.0).

WCPL will:

a) Take immediate action in accordance with the NMS;

b) Arrange for additional operator-attended noise monitoring to occur at that site within 1
week; and

c) Deploy the mobile real-time noise monitor to measure and record the noise at that site
for at least a 1 week period.

WCPL will also investigate any changes to the mine operations, and may revisit the noise model
on the basis of the noise measurements recorded at the site.

The acoustic noise consultant will consider the modification factors in Section 4 of the INP (EPA,
2000) during the evaluation of attending monitoring results.
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The assessment of excessive levels of low frequency noise generated by the mine shall be as
follows: Measure/assess C- and A-weighted Leq,T levels over same time period. Where the C
minus A level is 15dB or more and:

« Where any of the 1/3 octave noise levels in Table 9 are exceeded by up to 5dB and
cannot be mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted
levels applies for the evening/night period.

+ Where any of the 1/3 octave noise levels in Table 9 are exceeded by more than 5dB and
cannot be mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted

levels applies for the evening/night period and a 2dB positive adjustment applies for the
daytime period.

Table 9 One-third Octave Low Frequency Noise Thresholds

Hz/dB(Z) One-third octave LZeq,15minute threshold level

Frequency (Hz) 10 (12.5| 16 | 20 | 25 |31.5| 40 | 50 | 63 | 80 | 100 | 125 160

dB(Z) 92 | 89 | 86 | 77 | 69 |61 | 54 | 50 | 50 | 48 | 48 | 46 44

6.3.6 Applicable Meteorological Conditions

The Noise Criteria in Table 6 are to be applied under all meteorological conditions except for the
following:

* Wind speeds greater than 3 m/s at 10 m above ground level; or

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

« Stability category G temperature inversion conditions.
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APPENDIX

B CALIBRATION CERTIFICATES
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Acoustic | Leve! 7 Building2 423 Pennant Hills Rd

Research

Pennant Hills NSW AUSTRALIA 2120
Ph: +612 9484 0Boo A.B.N. 65160 399 119

Labs Pty Ltd | www.acousticresearch.com.au
Sound Level Meter
IEC 61672-3.2013
Calibration Certificate

Calibration Number 17126

Client Details  Global Acoustics Pty Lid

12/16 Huntingdale Drive
Thomton NSW 2322

Equipment Tested’ Model Number :
Instrument Serial Number :
Microphone Serial Number :
Pre-amplifier Serial Number

Rion MA-28
0131582
04739
11942

Pre-Test Atmospheric Conditions
Ambient Temperature :  22.4°C
Relative Humidity :  55.6%

Barometric Pressure :  99.91kPa

Post-Test Atmospheric Conditions
Ambient Temperature :  22.6°C
Relative Humidity :  58.1%

Barometric Pressure :  99.85kPa

Calibration Technician :  Vicky Jaiswal
Calibration Date : 14032017

Secondary Check:  Riley Cooper

port Issue Date : 150372017
/ée‘ Ken Williams

Approved Signatory :
Clause and Characteristic Tested Result  Clause and Characteristic Tested Result
12: Acoustical Sig. tests of a frequency weighting FPass 17: Level linearity incl, the level range control Pass
13: Elccirical Sig. tests of frequency weightings Pass 18: Toneburst response Pass
14: Frequency and time weightings ot | kHz Pass 19: C Weighted Peak Sound Level Pass
15: Long Term Siability Pass -~ 20; Overload Indication FPass
16: Level lincarity on the reference level range Pass 21: High Level Stability Pass

The soursd level meter submitsed for testing has successfully completed the class | periodic tests of IEC 61672-3:2006, for the environmental
conditions umder which the tests wene perfonmed

As public evidence was available, from an mdependent testing organisation responsible for approving the results of pattern evaluation best
performed in accordance with IEC 61672-2:2003, to demonstrate that the model off sound level meter fully conformed to the requarements in

IEC 61672-1: 3002, the sound level meter submitied for testing conforms 1o the class | requirements of IEC 61672-1:2002

Least Uncertainties of Measuremenl -

Acoustie Tests
31.5 M= ro BkH: =) 1648
12 5kH= ol 2dE
Tkl &0 MR
Electrical Tests
FIL5 Mz to 20 kH: vl [ 24K

Environmeental Conditions

Temperature =0.05°C
Belairve Humidine S 465%
Baromeiric Presswne 0,00 TkPa

AN wnceriginiies are derived ot the 95% confidence fevel with a coverage factar af 2,

This calibration cenificate is to be read im conjunction with the calibration 1e51 report.

A Acoustic Research Labs Py Lid is MATA Accredited Laboratory Number 14172,
HATA Accredited for compliance with ISOMEC | 70235,

v The results of the tests, calibrations and'or measurements meluded in this documeni ane iraceable to
A d fmational L |

e 5 mp e

ATCRECITAT N

MNATA iz a signatory 1o the ILAC Mutual Recognitson Arrangement for the matual recognitson of the

equivalence of lesting, medical testing. calibration and inspection reports,

PAGE | OF |
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1 | Level 7 Building 2z 423 Pennant Hills Rd
ACOUSt'C Pennant Hills NSW AUSTRALIA 2120

Re‘sea rCh Ph: +62 2 9484 08oo A.B.N. 65160 395 119
Labs Pty Ltd | www.acousticresearch.com.au

Sound Calibrator
IEC 60942-2004
Calibration Certificate

Calibration Number (C17127

Client Details  Global Acoustics Pty Lud
12/16 Huntingdale Drive
Thomton NSW 2322

Equipment Tested’ Model Number :  Pulsar 105

Instrument Serial Number : 78226

Atmospheric Conditions
Ambient Temperature : 22.3°C
Relative Humidity :  55.6%
Barometric Pressure :  99.9kPa

Calibration Technician :  Vicky Jaiswal
Calibration Date : 14032017

Secondary Check: Riley Cooper
Report Issue Date : 15032017

-

Approved Signatory : f’”é Ken Williams

Clause and Characteristic Tested Result  Clause and Characteristic Tested Result
5.2.2: Generated Sound Pressure Level Pass 5.3.2: Frequency Generated Pass
5.2.3: Short Term Fluctuation Pass 5.5: Total Distortion Pass

MNominal Level MNominal Frequency Measured Level Measured Frequency

Measured Output

.0 LD 04,1 1000,32

The sound calibrator has been shown to comform o the class | mquircn‘lléms Tor peniodic lesting, described m Anmex B of IEC 606422004 for
the soumnd pressure bevel{s) and frequencylies) stated, for the environmental cond

under which the les1s were performed

Least Uncenaintics of Measurement -

Specific Tess Emnviranmental Conditions
Cremerated SPL &0} 1dR Temperaiire .05
Fhart Term Flier, =00, 02 B Relarive Humidin wll A%
Froquency =001 % Baromelric Pressore wll 0 Tk P
LNsiorrion ol 5%

Al imcertainties are devived o the 95% confidence level with @ coverage frcior of 2

>

NATA

<

il il
ACCRETHTATEOH

This calibration cemificate is to be read in conjunction with the calibratbon 1est report

Acoustic Research Labs Pry Lid is MATA Accredited Laboratory Number 14172,
Aceredited for compliance with ISOMEC 17025,

The resullts of the tests, calibrations and'or measurements mcluded in this docament are raceable o
Australian/matbonal standards.

MATA 15 a signatory to the [LAC Mutual Recognition Armangement for the mutaal recognition of the
equivalence of besting, medical testing. calibration and nspection reports.
PAGE | OF |
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Acoustic | Level7 Building2 423 Pennant Hills Rd

Research

Pennant Hills NSW AUSTRALIA 1130
Ph: +61 2 9484 0800 AB.N. 65160 399 119

Labs Pty Ltd | www.acousticresearch.com.au

Sound Level Meter
TEC 61672-3.2013

Calibration Certificate

Calibration Number

Cl8ol8

Client Details

Global Acoustics Py Lid
12716 Huntingdale Drive
Thormton NSW 2312

Equipment Tested! Model Number
Instrument Serial Number :
Microphone Serial Number :
Pre-amplificr Serial Number :

Rion MA-2K
OG3TOI04
10421
60313

Pre-Test Atmospheric Conditivns
Ambient Temperature :  236°C
Relative Humidity 1 42.6%,

Barometric Pressure 1 98 42kPa

Post-Test Atmospheric Conditions
Ambient Temperature i 22.4°C
Relative Humidity ¢ 42.4%
Barometric Pressure @ 98.45kPa

" Calibration Technician : Lucky Joswal
Calibration Date ; 26 Nov 2018

Approved Signatory :

“:ﬂ;n_dln Check:  Lewis Boorman

rt Issne Date : 29 Nov 2018
Ken Willlams

Clause and Characteristic Tested : Result  Clause and Characteristic Tested Result
121 Acoustical Sig. tests of a frequency wenghling Pawx 17: Level lineariy incl, the fevel range control P
13: Electrical Sig. tests of frequeney woghtings Paxx 18 Toneburst respuonse T
14; Frequeney und time wesghtmgs at | kilz (S TE 19: © Weighted Peak Sound Level Frirn
15 Long Term Stabitity Pass H0: Owverload Indicaiion P
16: Level linearity on thee reference level range Pass = 21, High Level Stabiliy Pras

The sound level mescr submiticd For tessing has sucoeasfully completed the chass | periodic tests of IEC 81872-3 2003, for ihe envirmmental
condition uder which the bests wene performed

As pablic evidane was sy silable, from an ndependent lesling organasabion responsable for approving the realts of pagtem evaliation sen

perfornacd im aceoedance with 1EC 8167222011, w demonstrate that the mode] of sounid Level meter fully conl

d s the reg 1y in

TEC 01672-1: 2013, the sound level meter submimbed for testing conforms 1o the chiss | noquancreents of 1EC #1672 2013,

Lcan Lncermminnzs o Slezumrement

Agouilic Test
B3 st BAH: i | MW
12 3k o), | AN
LT wild 3140
Elactical Tesin
2.5 He o 20 b= 1 24

Envarommental Londitions
Temperaneee wit (1%
Relitre Mt L4Am
Barometric Prexons ot i} ThPa

Al navcartamisey wey deroesdan thee B30 comflienoe fovel wirk @ coverage fasnar of 2

2\
NATA
il

Than calihration cermificatd i 0o be fead i conjenctnm wath the calébration et repan
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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 1/2
April 2019. The purpose of attended noise monitoring was to quantify and describe the acoustic environment around

WCP and compare results with specified limits.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the April 2019

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

Global Acoustics Pty Ltd
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I INTRODUCTION

11 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 1/2

April 2019. 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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WILPINJONG COAL MINE
Noise and Blasting Monitoring Locations

Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2017)
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13 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
LAl The noise level which is exceeded for 1 per cent of the time
LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute
LAlo The noise level which is exceeded for 10 per cent of the time, which is approximately the average
of the maximum noise levels
LAs0 The noise level which is exceeded for 50 per cent of the time
LA9o The level exceeded for 90 per cent of the time, which is approximately the average of the minimum
noise levels. The L9 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
1A Inaudible. When site-only noise is noted as 1A, 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

21  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.

24  Project Specific 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 Monitoring Location Day Evening Night
/ Resident LAeq,15minute LAeq,15minute LAeq,15minute /
Number LA1,1minute

N6 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, oft 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 NPfl.

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

2.5.1  Tonal and Intermittent Noise

As defined in the NP{I:
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.

252 Low-Frequency Noise

As defined in the NP1T:

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 NPAI 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 Leg, 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 NPflI is reproduced below:

Table C2: One-third octave low-frequency noise thresholds.

Hz/dB(Z) | One-third octave Lzeq15min threshold level

Frequency | 10 125 |16 |20 |25 31.5 | 40 50 |63 |80 100 | 125 | 160
(Hz)
dB(Z) 92 89 86 77 | 69 61 54 50 |50 |48 | 48 46 44
Motes:

« dB(Z) = decibel (£ frequency weighted).

» Far the assessment of low-frequency noise, care should be taken to select a wind screen that can protect the
microphone from wind-induced noise characteristics at least 10 dB below the threshold values in Table C2 for

wind speeds up to & metres per second. It is likely that high performance larger diameter wind screens
{nominally 175 mm) will be required to achieve this performance (Hessler, 2008). In any case, the
performance of the wind screen and wind speeds at which data will be excluded needs to be stated.

« Low-frequency noise corrections only apply under the standard and/or noise-enhancing meteorological
conditions.

= Where a receiver location has had architectural acoustic treatment applied (including alternative means of
mechanical ventilation satisfying the Building Code of Australia) by a proponent, as par of consent
requirements or as a private neqgotiated agreement, alternative extemal low-frequency noise assessment
criteria may be proposed to account for the higher transmission loss of the building facade.

» Measurements should be made between 1.2 and 1.5 metres above ground level unless otherwise approved
through a planning instrument {consent/approval) or environment protection licence, and at locations
nominated in the development consent ar licence.
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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 fifteen minute measurement. Monitoring is undertaken once per month at each location.
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, LA 10, LA50 or LA9o. 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 1A, 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 NP{I (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 NPl 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 LA 1 {minute cotresponds 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 LA | | minute measurement should be undertaken at one (1) metre from
the dwelling fagade and the L A¢q measurement within 30 metres of the dwelling. However, the direct measurement of
noise at 1 metre from the fagade 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.
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Low-frequency noise has been assessed using the NPl 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 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 30131882 05/02/2021
Pulsar 105 acoustic calibrator 78226 01/02/2021
Rion NA-28 sound level analyser 01070590 25/06/2020
Pulsar 106 acoustic calibrator 79631 22/01/2021

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 LA¢q criterion, as 5 dB is the maximum penalty that

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

All measurements meeting these conditions were evaluated for possible low-frequency penalty applicability in
accordance with the NPfL.

34 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 Attended Real-Time Monitor ID Monitoring Location
monitoring location
NALS SX33-N1 Wollar Village
NA19 SX32-N1 North Mogo Road
NA20 SX30-N1 Ringwood Road, off Wollar Road
NA21 SX31-N1 'Wandoona', Barigan Road
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4 RESULTS

4.1 Total Measured Noise Levels

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

the noise sources responsible for these measured levels is provided in Chapter 5 of this report.

Table 4.1: MEASURED NOISE LEVELS — APRIL 2019’

Location Start Date and LAmax La1 LA10 LAso LAeq Lagg LAmin LCeq

Time dB dB dB dB dB dB dB dB
N6 01/04/2019 23:19 51 37 34 32 32 30 28 48
NI13 02/04/2019 00:59 47 31 29 27 28 26 24 47
N14 02/04/2019 00:24 46 32 29 27 28 25 21 54
N15 01/04/2019 23:01 48 35 31 29 29 26 24 54
N17 01/04/2019 22:31 41 35 30 25 27 22 20 54
N19 01/04/2019 22:06 47 35 31 26 28 21 19 54
N20 01/04/2019 23:50 45 40 38 33 35 31 28 46
N21 02/04/2019 00:49 54 34 27 22 26 21 20 54

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 defined in the NPfl, audible from site during the survey. None of

the measurements satisfied the conditions outlined in Section 3.3 when assessing low-frequency noise.

Therefore no further assessment of modifying factors was undertaken.

Global Acoustics Pty Ltd |PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global@globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring April 2019

19093_ROI

Page 11

43 A

ttended Noise Monitoring

Table 4.2 and Table 4.3 detail LAeq,15minute a1d LA 1, 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,I5minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA — APRIL 2019
Location Start Date and Wind Stability Criterion Criterion WCP Exceedance ¢
Time Speed Class '? dB Applies? > LAeq,15min
m/s 2 dB 45
N6 01/04/2019 23:19 32 D 37 No 1A NA

N13 02/04/2019 00:59 2.4 D 36 Yes <30 Nil

N14 02/04/2019 00:24 33 D 35 No IA NA

N15 01/04/2019 23:01 34 D 35 No IA NA

N17 01/04/2019 22:31 34 D 35 No 1A NA

NI19 01/04/2019 22:06 3.8 D 35 No 1A NA

N20 01/04/2019 23:50 2.7 D 35 Yes 1A Nil

N21 02/04/2019 00:49 2.6 D 35 Yes 1A 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

NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.
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Table 4.3: LA] Iminute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA — APRIL 2019

Location Start Date and Time Wind Stability Criterion Criterion WCP Exceedance ¢
Speed Class '* dB Applies? > LA{1,1min
m/s dB %5
N6 01/04/2019 23:19 32 D 45 No 1A NA
N13 02/04/2019 00:59 24 D 45 Yes <30 Nil
N14 02/04/2019 00:24 33 D 45 No 1A NA
NI15 01/04/2019 23:01 3.4 D 45 No 1A NA
N17 01/04/2019 22:31 3.4 D 45 No IA NA
N19 01/04/2019 22:06 3.8 D 45 No 1A NA
N20 01/04/2019 23:50 2.7 D 45 Yes 1A Nil
N21 02/04/2019 00:49 2.6 D 45 Yes IA Nil
Notes:

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

2. 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) L Aeq and L A 9( are typically good indicators of mining noise levels.

Table 4.4: REAL-TIME AND ATTENDED NOISE LEVELS, APRIL 2019’

Location/ Attended Start Sentinex Start Sentinex Data' Attended
Sentinex Date and Time Date and Time measurement
Total Low pass Low pass WCP

LAeq dB (<630Hz) (<630Hz) LAeq dB
4 LAeq dB LAgg dB a
N15/SX33 01/04/2019 23:01 01/04/2019 23:00 51 33 31 1A
N19/8X32 01/04/2019 22:06 01/04/2019 22:00 22 18 NR 1A
N20/SX30 01/04/2019 23:50 01/04/2019 23:45 37 33 17 1A
N21/8X31 02/04/2019 00:49 02/04/2019 00:45 30 25 NR 1A

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 — APRIL 2019

Location Start Date And Time Temperature Wind Speed Wind Direction Cloud Cover eighths
°C m/s °MN
N6 01/04/2019 23:19 18 2.0 80 7
N13 02/04/2019 00:59 16 0.3 90 3
N14 02/04/2019 00:24 17 0.5 130 2
N15 01/04/2019 23:01 18 0.6 155 6
N17 01/04/2019 22:31 20 0.4 30 4
N19 01/04/2019 22:06 18 0.9 360 4
N20 01/04/2019 23:50 18 0.8 15 2
N21 02/04/2019 00:49 19 0.0 - 2

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 specified noise
criteria and is provided in Table 4.6.
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Table 4.6: WCP METEOROLOGICAL STATION DATA’

Date and End Time Wind Speed Wind Direction Lapse Rate
m/s Degrees Degrees / 100 metres’
01/04/2019 22:00 3.6 86 -0.8
01/04/2019 22:15 3.8 79 -0.8
01/04/2019 22:30 33 81 -0.8
01/04/2019 22:45 34 82 -1.0
01/04/2019 23:00 32 74 -1.0
01/04/2019 23:15 3.4 74 -1.0
01/04/2019 23:30 32 73 -1.0
01/04/2019 23:45 3.1 74 -1.2
02/04/2019 00:00 2.7 83 -1.2
02/04/2019 00:15 2.9 79 -1.2
02/04/2019 00:30 2.9 82 -1.0
02/04/2019 00:45 33 77 -0.8
02/04/2019 01:00 2.6 83 -1.0
02/04/2019 01:15 24 84 -1.0
02/04/2019 01:30 23 84 -1.0
02/04/2019 01:45 2.7 91 -1.2
02/04/2019 02:00 2.7 84 -1.2
02/04/2019 02:15 2.9 84 -1.2
02/04/2019 02:30 2.4 81 -1.2
02/04/2019 02:45 2.8 81 -1.0
02/04/2019 03:00 2.8 83 -1.2
02/04/2019 03:15 2.6 89 -1.2
02/04/2019 03:30 2.8 97 -1.4
02/04/2019 03:45 2.5 110 -1.2
02/04/2019 04:00 2.4 103 -1.2
02/04/2019 04:15 2.7 109 -1.0
02/04/2019 04:30 34 109 -1.0
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.
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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 LA, 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 L A | result

by a small margin but is entirely accurate for LAeq.
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Environmental Noise Levels

Measurement Start Time 20 January 2016 22:25

o Measured Noise Levels:

L, 47dB
65 | L,,,45dB
L., 43dB
L.y, 39 dB
w .
Site Levels:
MINING NATURE Lt i 36 dB
5 | L,.,33dB
=
N
= All statistics are 15 minutes
2 Insects unless noted otherwise
= 45
=
&
H
T 40 |
=
3B
Continuum
30 |
.
20
R e N Y L L L L ECEh
= o s
Frequency (Hz)
— LAl — LAI0 — LAY — LAeq MEETotal LAl MESTotal LAI0  MEENTotal LAS0  NEEE Total LAeq

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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511 N6, 1April 2019

Environmental Noise Levels at N6
Measurement Start Time 01 April 20019 23:19

Measured Noise Levels:

L 37 dB
- Lap 34 dB
L., 32dB
Lo 32dB
60 Lago 30 dB

WCP Only MNoise Levels:
LA, lwinene INaudible
L peq Inaudible

All statistics are 15 minutes
unless noted otherwise

Measured Level dB(A)
4+

% o] Frogs and insects

¢ ]

D FREEEHNEEERZEREE RS
Frequency (Hz)
— LAl - LAID LAS0 = LAY = LAeq EEETotalLAl EEETotal LAID Total LASD WSS Total LA SEEE Total LAeq

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

WCP was inaudible.
Frogs and insects generated all measured levels.

Breeze in foliage was also noted.
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512 NI3, 2 April 2019

Environmental Moise Levels at N13
3 Measurement Start Time 02 April 20019 00:59
" Measured Noise Levels:
La 31 dB
Lo 29 dB
L., 28 dB
L sso 27 dB
& Lam 26 dB

WCP Only Noise Levels:
Lt tminene <30 dB
L., <30 dB

50

All statistics are 15 minutes
unless noted otherwise

Measured Level dB(A)
4+

5 WCTP continuum /\
A i i\
2 = L.

T = 0 ~T=

A =9 E B = e B gt

1 (o] - =’ o
d4 0 F B @

Frequency (Hz)
— LAl - LALD LASD —_ LAY — LAeq N Total LAl I Total LAID Total LASD S Total LAS) B Total LAeq

Figure 4: Environmental Noise Levels — N13, 'Coonaroo' off Moolarben Road

WCP was audible at low levels throughout the measurement, generating a site only LAeq, 15minute and LA 1, Iminute of

less than 30 dB.

WCP was a minor contributor the measured LA 1. Frogs and insects primarily generated all other measured levels.

Breeze in foliage and bats were also noted.
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513 NI4, 2 April 2019

Environmental Noise Levels at N14
Measurement Start Time 02 April 20019 00:24

Measured Noise Levels:

Las 32 dB
65 L 29 dB
Lieq 268 dB
L sso 27 dB
LY Lo 25dB

WCP Only MNoise Levels:
LA, lwinene INaudible
L peq Inaudible

5 All statistics are 15 minutes
unless noted otherwise

Measured Level dB(A)

15
Frogs, insects
W0 and birds
- '—'i;i.; ;?:.-.:EJ.EI"" .:1'..'_—; ._: _ii;r‘:s-»“..:‘:fir—‘::tc‘-_—‘
Frequency (Hz)
— LAl - LAID LAS0 = LAY = LAeq EEETotalLAl EEETotal LAID Total LASD WSS Total LA SEEE Total LAeq

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

WCP was inaudible.
Frogs, insects and birds generated all measured levels.

A train was also noted.
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514 NI5, 1April 2019

Environmental Noise Levels at N15
Measurement Start Time 01 April 2019 23:01

Measured Noise Levels:

L, 35dB
&5 Law 31 dB
Lieq 29 dB
Lasa 28 dB
LY Lo 26 dB

WCP Only Noise Levels:
L1, twinee Inaudible
L jeq Inaudible

All statistics are 15 minutes
unless noted otherwise

Measured Level dB(A)
4+

Frogs and insects
A0
rl;:l-:;:'_.'_:-—'_'!:_-:: gi—,g;;‘;‘l_&“.fiir—“i‘ffz
Frequency (Hz)
— LAl — LAID LASD = LAY = LAeq SEETotal LAl WSS Total LAID =8 Total LASD  WEEE Total LAY  EEEETotal LAeq

WCP was inaudible.
Frogs, insects generated all measured levels.

A dog was also noted.
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515 NI17, 1April 2019

Environmental Noise Levels at N17
Measurement Start Time 01 April 2019 22:31

Measured Noise Levels:

L, 35dB
a5 L 30 dB
Lo 27 dB
Lasa 25dB
LY Lam 22 dB

WCP Only MNoise Levels:
LA, lwinene INaudible
L peq Inaudible

5 All statistics are 15 minutes

unless noted otherwise
30 Breeze in foliage
5
poi] —
=

Measured Level dB(A)

Frequency (Hz)

— LAl — LAID LASD = LAS0 = LAeq SEETotalLAl S Total LAID Total LASD W Total LASD WSS Total LAeq

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

WCP was inaudible.
Breeze in foliage generated all measured levels.

Insects and a distant train was also noted.
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516  NI9,1April 2019

Environmental Noise Levels at N19
Measurement Start Time 01 April 20019 22:06

Measured Noise Levels:

L, 35dB
a5 L 30 dB
L. 28 dB
Lasa 26 dB
LY Lo 21 dB

WCP Only MNoise Levels:
LA, lwinene INaudible
L peq Inaudible

5 All statistics are 15 minutes
unless noted otherwise

Measured Level dB(A)

¢ ]

Breeze in foliage and birds |

Frequency (Hz)
— LAl — LAID LAS0 = LAY = LAeq EEETotalLAl EEETotal LAID Total LASD WSS Total LA SEEE Total LAeq

Figure 8: Environmental Noise Levels — N19, Upper Mogo Road

WCP was inaudible.

Breeze in foliage primarily generated the measured levels. Birds contributed to the measured LA 1.

Insects were also noted.
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517 N20,1April 2019

Environmental Noise Levels at N20
Measurement Start Time 01 April 20019 23:50

Frogs, insects
and birds

Measured Level dB(A)
4+

¢ ]

i IRIERTEE (AN

—

o
-

Measured Noise Levels:
L 40dB
Lan 3B dB
L., M dB
Lasa 33 dB
L 30 dB

WCP Only Noise Levels:
LA, lwinene INaudible
L peq Inaudible

All statistics are 15 minutes
unless noted otherwise

I R R 2 FEE Y z—.?'l = :1':,._— _Zx'ﬁ,-r‘ 2 d ¢ F 9 5 & & 3
= 1 T R @ EE Z 7 o ] E 5
Frequency (Hz)
— LAl — LAID LASD = LAY = LAeq SEETotal LAl WSS Total LAID =8 Total LASD  WEEE Total LAY  EEEETotal LAeq

Figure 9: Environmental Noise Levels, N20 — Ringwood Road

WCP was inaudible.

Frogs and insects primarily generated all measured levels. Birds contributed to the measured LA 1.
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518  N2i, 1April 2019

Environmental Noise Levels at N21
Measurement Start Time 02 April 20019 00:49

Measured Noise Levels:

La; 34dB
Lo 27 dB
L 26 dB
Las 22 dB
&0 Lo 21 dB

WCP Only MNoise Levels:
LA, lwinene INaudible
L peq Inaudible

All statistics are 15 minutes
unless noted otherwise

Measured Level dB(A)
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¢ ]

Breeze in foliage
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Frequency (Hz)
— LAl — LAID LAS0 = LAY = LAeq EEETotalLAl EEETotal LAID Total LASD WSS Total LA SEEE Total LAeq

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

WCP was inaudible.
Breeze in foliage generated the measured levels.

Frogs and insects were also noted.
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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 1/2 April 2019.

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 April 2019

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.

Al

NOISE

Wilpinjong Coal Extension Project Approval (SSD-6764)

Noise Criteria

3.

The App

licant must ensure that the noise generated by the development does not exceed the criteriain

Table 3 at any residence on privately-owned land or at the other specified locations.

Table 3 Noise crteria dB(A)

Day Evening Night
T Laegias minute) = LAeq(as minute) | Laeq1sminute) | LAy minute)

102 36 36 38 45
Wollar Village — Residential 36 37 37 45
All other privately owned land 35 35 35 45
901 — Wollar School 35 (internal) -

45 (extemal)

When in use
150A — St Luke's Anglican Church 40 (intemal) -
900 — 5t Laurence O'Toolke Catholic R
Church

Note: To interpret the locations referred to in Table 3, see the applicable figures in Appendix 5.

Moise generated by the development is to be measured in accordance with the relevant requirements of
the NSW Industrial Noise Policy (as may be updated from time to time). Appendix 6 sets out the
meteorological conditions under which these criteria apply along with any modifications to the NSW

Industria

I Noise Policy and the requirements for evaluating compliance with these criteria.

However, these criteria do not apply if the Applicant has an agreement with the owner/s of the relevant

residenc

e of land to generate higher noise levels, and the Applicant has advised the Department in

writing of the terms of this agreement

Operating Conditions

4,

The Applicant must:

(a)
(b)

implement all reasonable and feasible measures to minimise the construction, operational, low
frequency, road and rail noise of the development;

operate a comprehensive noise management system that uses a combination of predictive
meteorological forecasting and real-time noise monitoring data to guide the day to day planning
of mining operations, and the implementation of both proactive and reactive noise mitigation
measures to ensure compliance with the relevant conditions of this consent;

minimise the noise impacts of the development during meteorological conditions when the noise
limits in this consent do not apply (see Appendix B);

only use locomotives and rolling stock that are approved to operate on the NSW rail network in
accordance with the noise limits in ARTC's EPL;

co-ordinate noise management at the site with the noise management at Moolarben and Ulan
mines to minimise cumulative noise impacts; and

carry out regular monitoring to determine whether the development is complying with the relevant
conditions of this consent.
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Noise Management Plan
E. Prior to carrying out any development under this consent, unless the Secretary agrees otherwise, the

Applicant must prepare a Noise Management Plan for the development to the satisfaction of the
Secretary. This plan must:

(a) be prepared in consultation with the EPA;
(k) describe the measures that would be implemented to ensure compliance with the noise criteria
and operating conditions in this consent,
(c) describe the proposed noise management system in detail; and
(d) include a monitoring program that:
. evaluates and reports on:
- the effectiveness of the noise management system;
- compliance against the noise criteria in this consent; and
- compliance against the noise operating conditions;

. includes a program to calibrate and validate the real-time noise monitoring results with the
attended monitoring results over time (so the real-time noise monitoring program can be
used as a better indicator of compliance with the noise criteria in this consent and trigger for
further attended monitoring); and

. defines what constitutes a noise incident, and includes a protocol for identifying and notifying
the Department and relevant stakeholders of any noise incidents.

6. The Applicant must implement the approved Noise Management Plan for the development.

APPENDIX 6
NOISE COMPLIANCE ASSESSMENT

Applicable Meteorological Conditions

1. The noise criteria in Table 3 of schedule 3 are to apply under all meteorological conditions except the
following:
(a) wind speeds greater than 3 m/s at 10 m above ground level; or
(b) stability category F temperature inversions and wind speeds greater than 2 m/s at 10 m above ground

level; or

(c) stability category G temperature inversion conditions.

Determination of Meteorological Conditions

2. Except for wind speed at microphone height, the data to be used for determining meteorological conditions
must be that recorded by the meteorological station located on the site.

Compliance Monitoring

3. Attended monitoring is to be used to evaluate compliance with the relevant conditions of this consent.
4. This monitoring must be carried out at least 12 times a year, unless the Secretary directs otherwise.
5. Unless otherwise agreed with the Secretary, this monitoring is to be carried out in accordance with the

relevant requirements for reviewing performance set out in the NSW Industrial Noise Policy (as amended
from time to time), in particular the requirements relating to:

(@)
(b)
(c)

(@)

monitoring locations for the collection of representative noise data;

meteorological conditions during which collection of noise data is not appropriate;

equipment used to collect noise data, and conformity with Australian Standards relevant to such
equipment; and

modifications to noise data collected, including for the exclusion of extraneous noise and/or penalties
for modifying factors apart from adjustments for duration.
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6. The assessment of excessive levels of low frequency noise generated by the mine shall be as follows:
Measurefassess C- and A-weighted Leq,T levels over same time period. Where the C minus A level is

15dB or more and:

+ where any of the 1/3 octave noise levels in Table 6-1 are exceeded by up to 5dB and cannot be
mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period.
+« where any of the 1/3 octave noise levels in Table 6-1 are exceeded by more than 5dB and cannot be

mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period and a 2dB positive adjustment applies for the daytime period.

Table 6-1:  One-third octave low frequency noise thresholds
Hz/dB({Z) | One-third octave Lzeq i1sminte threshold level
Frequency | 10 125 |16 20 25 31.5 |40 50 | 63 80 100 125 | 160
(Hz)
dB(Z) 92 89 86 77 69 61 54 50 | 50 48 48 46 44
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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.

L5 Noise limits

L5.1 Noise generated at the premises must not exceed the noise limits presented in the table below. The
locations referred to in the table below are indicated in Appendix 5 - Figures 1 and 2 of Development

Consent number SSD-6764 dated 24 April 2017.

Location Day Evening Night Night
LAeq(15 minute) LAeq(15 minute) LAeq(15 minute) LA1(1 minute)
Wollar village - 36 37 37 45
residential
All other privately 35 35 35 45
owned land
102 36 36 38 45
Wollar school 35 (internal),
45 (external)
when in use

St Luke's Anglican 40 (internal)
Church & St when in use
Laurence O'Toole

Catholic Church

Note: The above noise limits do not apply at properties where the licensee has a written agreement with the
landowner to exceed the noise limits.

L5.2 For the purpose of condition L5.1;

- Day is defined as the period from 7am to 6pm Monday to Saturday and 8am to 6pm Sunday and Public
Holidays.

- Evening is defined as the period 6pm to 10pm.

- Night is defined as the period from 10pm to 7am Monday to Saturday and 10pm to 8am Sunday and

Public Holidays.

L5.3 The noise limits set out in condition L5.1 apply under all meteorological conditions except for the
following:

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

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

c) Stability category G temperature inversion conditions.
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L5.4 For the purpose of condition L5.3:
a) The meteorological data to be used for determining meteorological conditions is the data recorded by
the meteorological weather station identified as EPA identification Point 21 in condition P1.1; and
b) Temperature inversion conditions (stability category) are to be determined by the sigma-theta method
referred to in Part E4 of Appendix E to the NSW Industrial Noise Policy.

L5.5 To determine compliance:
a) With the Leq(15 minute) noise limits in condition L5.1, the noise measurement equipment must be
located:

i) approximately on the property boundary, where any dwelling is situated 30 metres or less
from the property boundary closest to the premises; or

ii) within 30 metres of a dwelling fagade, but not closer than 3 metres where any dwelling
on the property is situated more than 30 metres from the property boundary closest to
the premises; or, where applicable

i) within approximately 50 metres of the boundary of a National Park or Nature Reserve

b) With the LA1(1 minute) noise limits in condition L5.1, the noise measurement equipment must be
located within 1 metre of a dwelling fagade.

¢) With the noise limits in condition L5.1, the noise measurement equipment must be located:
i) at the most affected point at a location where there is no dwelling at the location; or
ii) at the most affected point within an area at a location prescribed by conditions L5.5(a) or
L5.5(b).

L5.6 A non-compliance of condition L5.1 will still occur where noise generated from the premises in excess of
the appropriate limit is measured:

a) at a location other than an area prescribed by conditions L5.5(a) and L5.5(b); and/or
b) at a point other than the most affected point at a location.

L5.7 For the purpose of determining the noise generated at the premises the modification factors in Section 4
of the NSW Industrial Noise Policy must be applied, as appropriate, to the noise levels measured by the
noise monitoring equipment.
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A3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.

WCPL utilise a combination of operator-attended and unattended noise monitoring to assess the
performance of the Mine against the Noise Criteria from Development Consent (SSD-6467).
Operator-attended noise monitoring will be used for determining compliance against the Noise
Criteria in Table 6. Unattended real-time noise monitoring is primarily utilised as a proactive
noise control system; providing noise alerts when predetermined noise levels are triggered so
mining operations can be modified where noise levels are influenced by noise from the Project.

6.1 Monitoring Locations

Operator-attended noise monitoring locations have been chosen considering the following
criteria:

« In any given direction, the site is as close as reasonably practical to the nearest Private
Receiver;

» There is no closer Private Receiver that is not monitored;

= The site is unlikely to cause concern to any person residing on nearby private property;
and

» The site can be safely accessed by the persons carrying out the noise monitoring.

WCPL will undertake operator-attended noise monitoring as identified in Table 7 (Figure 3 and
Figure 4). Real-time noise monitoring units are relocated from time to time, to assist with
additional targeted noise monitoring and in response to community complaints. Real-time noise
monitoring locations will be reviewed and modified as necessary in response to monitoring
results, changes to the operation, or as a result of community consultation.
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Table 7: Noise Monitoring Locations

Location Easting® = Northing® Justification

St Laurence MG Operator- 777299.9 6415716.9 | Location based on the nearest community

O'Toole attended structure to the East of the Mine

Church MNoise

Coonaroo MN13 | Operator- 763758.9 6413471.9 | Location based on the nearest community
attended structure to the West of the Mine
Moise

Tichular N14 | Operator- 778791.9 6408624.7 | Location based on the nearest community
attended structure to the South of the Mine
Moise

Wollar N15 | Operator- 777452.0 G416158.9 | Location based on the nearest community

Village attended structure to the South-East of the Mine
Moise

Mogo Rd N17 | Operator- 780771.0 6420641.0 | Location based on the nearest community
attended structure to the North-East of the Mine
Moise

Mogo Rd N19 | Operator- 782644.5 6424151.1 | Location based on the nearest and residential
attended community structure to the North-East of the
Moise Mine

Global Acoustics Pty Ltd |PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global@globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring April 2019

19093_RO1 Page 35
Location Site Type asting Northing ustification

Ringwood N20 | Operator- | 785964.2 | 6419050.6 | Location based near to community residence in

Road attended discussions with DP&E and EPA on the 23 May
MNoise 2017 to the East of the Mine.

Wandoona N21 | Operator- | 777684.4 | 6414786.2 | Location based on recommendations from noise
attended specialist (SLR) review of this NMP in May 2017.
MNoise

WCPL Rail - Meteorology | 770630.9 6418085.1 | Location based on consideration of prevailing

Loop & Inversion meteorological conditions

Wollar - Real-Time 777608.9 6415996.8 Location based on the nearest non-mine owned

Village® Noise - residence to the South-East of the Mine
Fixed

N15 operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Mogo Rd* - Real-Time | 782644.5 6424151.1 | Location based on the nearest non-mine owned
Noise - residence to the East of the Mine
Fixed

N19 operator-attended Noise  Monitoring
(validation of real-time noise monitaring)

Ringwood . Real-Time | 7858964.2 6419050.6 | Location based near o community residence in
Road MNoise - discussions with DP&E and EPA on the 23 May
Fixed 2017 to the East of the Mine.

N20  operator-attended  Noise  Monitoring
(validation of real-time noise monitaring)

Wandonna3 - Real-Time 777684.4 6414786.2 Location based on recommendations from noise
Noise - specialist (SLR) review of this NMP.
Mobile

M21  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Notes:

1. MGAB4, Zone 55

2. Monitoring will be undertaken at this location until it can be demonstrated that the noise contribution from the
Mine is negligible. At this point, WCPL will notify DP&E and EPA of the results of this monitoring and advise
if and when the monitoring at this location will be scaled back or discontinued.

3. The real-time noise monitor at Wandoona may be relocated in response to a complaint or identified noise
issue at another location.

4. Where continuous monitors are located at compliance locations (e.qg. privately owned receivers), WCPL will
conduct a review of the identification/characterisation of mine-related noise by the real-time monitoring
system at that location by comparing against observed mine-related noise identified during operator-
attended monitoring (i.e. validate the identification of mine related noise and filtering of extraneous noise
sources by the real-time system). Refer to Section 6.5.

Should circumstances change, WCPL may amend the noise monitoring locations shown in
Table 7 with consideration to the above criteria. WCPL will update this NMP, in consultation with
DP&E and the EPA.
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6.3.3 Methodology

Operator-attended noise monitoring will be undertaken at the locations and frequency as
outlined in Table 8 by an independent acoustic consultant and guided by the requirements of the
INP (EPA, 2000) and AS 1055.1-1997 ‘Acoustics — Description and measurement of

environmental noise — General procedures’. Routine operator-attended noise monitoring will be
undertaken during night-time periods (10 pm - 7 am).

If any of the Noise Criteria are exceeded, a second measurement will be taken at the same
location within 75 minutes of the first measurement. If the second measurement does not
exceed the Noise Criteria, as defined in Table 6, then the result will be recorded and the
attended noise monitoring program resumed.

If the second measurement does exceed the applicable Noise Criteria, then:

a) The noise consultant will immediately report both results to the WCPL Environment and
Community Manager or delegate immediately; and

b) Upon confirming the exceedances are deemed a non-compliance in accordance with the
Figure 5, WCPL will report both results to DP&E and EPA immediately, upon confirming
the exceedance (Section 9.0).

WCPL will:

a) Take immediate action in accordance with the NMS;

b) Arrange for additional operator-attended noise monitoring to occur at that site within 1
week; and

c) Deploy the mobile real-time noise monitor to measure and record the noise at that site
for at least a 1 week period.

WCPL will also investigate any changes to the mine operations, and may revisit the noise model
on the basis of the noise measurements recorded at the site.

The acoustic noise consultant will consider the modification factors in Section 4 of the INP (EPA,
2000) during the evaluation of attending monitoring results.
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The assessment of excessive levels of low frequency noise generated by the mine shall be as
follows: Measure/assess C- and A-weighted Leq,T levels over same time period. Where the C
minus A level is 15dB or more and:

+ Where any of the 1/3 octave noise levels in Table 9 are exceeded by up to 5dB and
cannot be mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted
levels applies for the evening/night period.

+ Where any of the 1/3 octave noise levels in Table 9 are exceeded by more than 5dB and
cannot be mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted

levels applies for the evening/night period and a 2dB positive adjustment applies for the
daytime period.

Table 9 One-third Octave Low Frequency Noise Thresholds

Hz/dB(Z) One-third octave LZeq,15minute threshold level

Frequency (Hz) 10 (12.5| 16 | 20 | 25 |31.5| 40 | 50 | 63 | 80 | 100 | 125 160

dB(Z) 92 | 89 | B6 | 77 | 69 | 61 | 54 | 50 | 50 | 48 | 48 | 46 44

6.3.6 Applicable Meteorological Conditions

The Noise Ciriteria in Table 6 are to be applied under all meteorological conditions except for the
following:

* Wind speeds greater than 3 m/s at 10 m above ground level; or

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

« Stability category G temperature inversion conditions.
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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 13/14 May 2019. The purpose of attended noise monitoring was to quantify and describe the

acoustic environment around WCP and compare results with specified limits.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the May 2019
monitoring. Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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I INTRODUCTION

11 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 13/14 May 2019. 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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Source: WCPL (2017); NSW Dept of Industry (2015);
NSW Land & Property Information (2015)

WILPINJONG COAL MINE
Noise and Blasting Monitoring Locations
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13 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
L Amax The maximum A-weighted noise level over a time period or for an event
LAl The noise level which is exceeded for 1 per cent of the time
LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute
La10 The noise level which is exceeded for 10 per cent of the time, which is approximately the
average of the maximum noise levels
LAs0 The noise level which is exceeded for 50 per cent of the time
La9o The level exceeded for 90 per cent of the time, which is approximately the average of the
minimum noise levels. The L g 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
T1A 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 on 23 March 2018. Relevant noise sections of the licence are reproduced in

Appendix A.

23 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.

24 Project Specific 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 Monitoring Location Day Evening Night
Descriptor / LAeq,lSminu’ce LAeq,15minute LAeq,15minute /
Resident LA1,1minute

Number
N6 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 NPfL.

NP1l modifying factors, as they are applicable to mining noise, are described in more detail below.

2.5.1  Tonal and Intermittent Noise

As defined in the NPfI:
Tonal noise contains a prominent frequency and is characterised by a definite pitch.

Intermittent noise is noise where the level suddenly drops/increases several times during the assessment
period, with a noticeable change in source noise level of at least 5 dB(A); for example, equipment cycling on

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

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

below:

Measurelassess source contribution C-weighted and A-weighted Leg, 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:

o 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

o 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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Telephone +612 4966 4333 | Email global@globalacoustics.com.au

ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring May 2019

19127_RO1 Page 6

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

Table C2: One-third octave low-frequency noise thresholds.

Hz/dB(Z) | One-third octave Lzeq15min threshold level

Frequency | 10 125 |16 |20 |25 3.5 |40 50 (63 |80 100 | 125 | 160
(Hz)
dB(Z) 92 89 86 77 | 69 61 54 50 |50 |48 |48 46 44
Motes:

» dB(Z) = decibel {Z frequency weighted).

» For the assessment of low-frequency noise, care should be taken to select a wind screen that can protect the
microphone from wind-induced noise characteristics at least 10 dB below the threshold values in Table C2 for

wind speeds up to & metres per second. It is likely that high performance larger diameter wind screens
{nominally 175 mm) will be required to achieve this performance (Hessler, 2008). In any case, the
performance of the wind screen and wind speeds at which data will be excluded needs to be stated.

« Low-frequency noise corrections only apply under the standard and/or noise-enhancing meteorological

conditions.

= Where a receiver location has had architectural acoustic treatment applied (including alternative means of
mechanical ventilation satisfying the Building Code of Australia) by a proponent, as parn of consent
requirements or as a private neqgotiated agreement, alternative extemal low-frequency noise assessment
criteria may be proposed to account for the higher transmission loss of the building fagade.

» Measurements should be made between 1.2 and 1.5 metres above ground level unless otherwise approved
through a planning instrument (consent/approval) or environment protection licence, and at locations
nominated in the development consent ar licence.
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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 fifteen minute measurement. Monitoring is undertaken once

per month at each location.
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, LAo10, LA50 or LAgg. 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 NPfl 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 LA{ {minute corresponds to the highest noise level generated for 0.6 second during one

minute. In practical terms this is the highest noise level, or LAmgay, 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 {minute measurement should be undertaken at one (1)

metre from the dwelling facade and the L Aeq Measurement within 30 metres of the dwelling. However, the

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

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global@globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring May 2019
19127_RO1 Page 8

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 NPfl 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 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 1070590 25/06/2020
Pulsar 106 acoustic calibrator 79631 22/01/2021
Rion NA-28 sound level analyser 370304 26/11/2020
Pulsar 106 acoustic calibrator 81334 05/03/2020

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 L Aeq 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 L Aeq 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 L Aeq Criterion, as 5 dB is the maximum

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

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

in accordance with the NPfI.
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34 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 Real-Time Monitor ID Monitoring Location
monitoring location
NA15 SX33-N1 Wollar Village
NA19 S5X32-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 — MAY 2019’

Location Start Date and LAmax LA1 LA10 LaAso LAeq LA90 LAmin LcCeq

Time dB dB dB dB dB dB dB dB
N6 13/05/2019 23:13 48 40 26 18 27 17 16 54
N13 14/05/2019 01:19 50 37 27 22 26 19 17 54
N14 14/05/2019 00:35 43 28 23 21 22 19 18 53
N15 13/05/2019 22:54 44 26 20 17 19 16 15 54
N17 13/05/2019 22:24 41 27 22 17 19 15 14 54
N19 13/05/2019 22:00 41 23 17 15 16 14 14 54
N20 13/05/2019 23:42 45 39 35 23 30 16 15 53
N21 14/05/2019 01:00 40 31 24 21 23 20 18 53

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 defined in the NPfI, audible from site during the survey.
None of the measurements satisfied 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 L Aeq,15minute and LA1 Iminute 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: L Aeg 5minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA - MAY 2019

Location Start Date and Wind Stability  Criterion Criterion WCP Exceedance *°
Time Speed Class dB Applies?*  Lpeq,15min
m/s ** dB **

N6 13/05/2019 23:13 0.0 F 37 Yes IA Nil
N13 14/05/2019 01:19 0.0 F 36 Yes <25 Nil
N14 14/05/2019 00:35 0.0 F 35 Yes IA Nil
N15 13/05/2019 22:54 0.7 F 35 Yes IA Nil
N17 13/05/2019 22:24 0.0 G 35 No IA NA
N19 13/05/2019 22:00 0.0 F 35 Yes IA Nil
N20 13/05/2019 23:42 0.7 F 35 Yes IA Nil
N21 14/05/2019 01:00 0.6 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;

These are results for WCP in the absence of all other noise sources;
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: LA] Iminute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA — MAY 2019
Location Start Date and Wind Stability =~ Criterion  Criterion WCP Exceedance
Time Speed Class * dB Applies?  LA1,1min >
m/s dB %5

N6 13/05/2019 23:13 0.0 F 45 Yes IA Nil
N13 14/05/2019 01:19 0.0 F 45 Yes 27 Nil
N14 14/05/2019 00:35 0.0 F 45 Yes 1A Nil
N15 13/05/2019 22:54 0.7 F 45 Yes IA Nil
N17 13/05/2019 22:24 0.0 G 45 No 1A NA
N19 13/05/2019 22:00 0.0 F 45 Yes 1A Nil
N20 13/05/2019 23:42 0.7 F 45 Yes 1A Nil
N21 14/05/2019 01:00 0.6 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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44 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) L Aeq and LAg( are typically good indicators of

mining noise levels.

Table 4.4: REAL-TIME AND ATTENDED NOISE LEVELS, MAY 2019’

Location/ Attended Start Sentinex Start Sentinex Data' Attended
Sentinex Date and Time Date and Time
measurement
Total Low pass Low pass WwWCP
LAeq dB (<630Hz) (<630Hz) LAeq dB
LAeq dB Lago dB

N15/5X33 13/05/2019 22:54 13/05/2019 23:00 31 26 38 IA
N19/5X32 13/05/2019 22:00 13/05/2019 22:00 18 23 18 IA
N20/SX30 13/05/2019 23:42 13/05/2019 23:45 38 38 26 IA
N21/5X31 14/05/2019 01:00 14/05/2019 01:00 24 23 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 — MAY 2019

Location Start Date And Time Temperature Wind Speed Wind Direction Cloud Cover
°C m/s °MN eighths
N6 13/05/2019 23:13 13 0.0 - 4
N13 14/05/2019 01:19 12 0.0 - 1
N14 14/05/2019 00:35 12 1.2 120 6
N15 13/05/2019 22:54 13 0.0 - 6
N17 13/05/2019 22:24 19 0.0 - 4
N19 13/05/2019 22:00 16 0.0 - 4
N20 13/05/2019 23:42 14 0.0 - 6
N21 14/05/2019 01:00 12 0.0 - 6

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
specified noise criteria and is provided in Table 4.6.
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Table 4.6: WCP METEOROLOGICAL STATION DATA’

Date and End Time Wind Speed Wind Direction Lapse Rate
m/s Degrees Degtrees / 100 metres’
13/05/2019 22:00 0.0 - 1.8
13/05/2019 22:15 0.0 - 24
13/05/2019 22:30 0.0 - 4.2
13/05/2019 22:45 0.0 - 4.8
13/05/2019 23:00 0.0 - 44
13/05/2019 23:15 0.7 295 3.4
13/05/2019 23:30 0.0 - 3.2
13/05/2019 23:45 0.0 - 3.2
14/05/2019 00:00 0.7 284 2.4
14/05/2019 00:15 0.0 - 3.2
14/05/2019 00:30 0.0 - 3.6
14/05/2019 00:45 0.0 - 3.4
14/05/2019 01:00 1.0 338 3.6
14/05/2019 01:15 0.6 331 42
14/05/2019 01:30 0.0 - 3
14/05/2019 01:45 0.0 - 3.6
14/05/2019 02:00 0.0 - 44
14/05/2019 02:15 0.0 - 3.8
14/05/2019 02:30 0.0 - 3.6
14/05/2019 02:45 0.0 - 3.6
14/05/2019 03:00 0.0 - 3.4
14/05/2019 03:15 0.0 - 42
14/05/2019 03:30 0.0 - 4.8
14/05/2019 03:45 0.0 - 4
14/05/2019 04:00 0.0 - 4
14/05/2019 04:15 0.0 - 3.6
14/05/2019 04:30 0.0 - 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 L Aeq,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 Lo1 LA10

7

LAgp 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
L A1 result by a small margin but is entirely accurate for L Aeq:
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Environmental Noise Levels

Measurement Start Time 20 January 2016 22:25

o Measured Noise Levels:

L, 47dB
65 | L, ,45dB
Ly 43dB
Lo, 39 dB
60 |
Site Levels:
MINING NATURE L a1 minuee 36 dB
5 L,,33dB
=
£9
— All statistics are 15 minutes
4 Insects :
2 unless noted otherwise
= 45
=
z
g
g 4
=
B
Continuum
:}D .
Bt
20
N SE @B SHEERSEEE NS EAF K ¥ A #E 35T
— I S s |
Frequency (Hz)
— LAl — LAI0 — LA9 — LAeq MEETotalLA1l mEETotalLA10 SN Total LAS0 MM Total LAeq

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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511 Né, 13 May 2019

Environmental Noise Levels at Né
Measurement Start Time 13 May 2019 23:13
Measured Noise Levels:
L 40 dB
65 Lo 26 dB
Ls.q 27 dB
Laza 18 dB
" Liw 17 dB

WCP Only Moise Levels:
L1, tmineee Inaudible
L peq Inaudible

All statistics are 15 minutes
unless noted otherwise

Measured Level dB(A)
+

Road traffic noise and dogs

¥
W

AL SF 2SN BRREIREER AL EAKE A A2
Frequency (Hzd
— LAl LAID LASD = LAY = LAeq SEETotal LAl W Total LAID Total LASD WS Total LA SEEE Total LAeq

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

WCP was inaudible.
Road traffic noise and dogs generated the measured levels.

A distant train was also noted.
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512  NIi3, 13 May 2019

Environmental Noise Levels at N13
Measurement Start Time 14 May 2019 01:19

o Measured Moise Levels:
L 37 dB
Lo 27 dB
Leq 26 dB
Laza 22 dB

o Lsm 19 dB

WCP Only Noise Levels:
Lt tmineee 27 dB

L., <25 dB

50

All statistics are 15 minutes
unless noted otherwise

Measured Level dB(A)
+

Cows

WCP continuum

el ] - = [3e] c s [ - =3 [ = = -] =] i s e S i — L o o
ol ; Fm 8 ® 2 H Z s 2 F 08 % =2 F E2 8 FE w FF R .
- 3 - .. o = 1 - = =

Frequency (Hzd
— LAl LALD LAS)  — LAY = LAeq WETotalLAl e Total LAID Total LASD  EEETotal LAS0  EEENTotal LAeq

Figure 4: Environmental Noise Levels - N13, 'Coonaroo' off Moolarben Road

WCP was audible at low levels throughout the measurement. General mine continuum generated a site-only
L Aeq,15minute of less than 25 dB and a L A1, 1minute of 27 dB.

Cows generated the measured L q.

Frogs and insects were also noted.
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513 N4, 14 May 2019

Environmental Noise Levels at N14

Measurement Start Time 14 May 2019 00:35
70 Measured Noise Levels:

L 28dB
65 Lap 23dB
Liaeq 22dB
Lasp 21 dB
60 Lago 19 dB
'WCP Only Noise Levels:
5 LAt tminue INaudible
Leq Inaudible
<
Z 50 )
g
o
z, All statistics are 15 minutes
- 45 "
= unless noted otherwise
g 40
=
3B}
30

25 ‘
20
‘ ! iS5 ) : : <5

RO SROEZN SERLSE BB YE A E %H Y # 2 2887
— o i O s
Frequency (Hz)
— LAl — LALD LA5S0 — LA9 — LAeq MEETotal LAl M Total LALO Total LAS0 WM Total LA90 WS Total LAeq

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

WCP was inaudible.

Frogs, insects and a local continuum were noted.
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5.14  NI5, 13 May 2019

Environmental Noise Levels at N15

Measurement Start Time 13 May 2019 22:54
70 Measured Noise Levels:

L 26dB
65 Laip 20dB
Lieq 19 dB
Laso 17 dB
60 Lago 16 dB
'WCP Only Noise Levels:
5 LAt tminue INaudible
Leq Inaudible
<
g Y
=
o
E 45 All statistics are 15 minutes
= unless noted otherwise
g 40
=
3B}
30
25
20
NoSRescn SERSSS B8 HEEH7 K %H g 2 20Rgy
- 1% i O P s
Frequency (Hz)
— LAl — LALD LA5S0 — LA9 — LAeq MEETotal LAl M Total LALO Total LAS0 WM Total LAS0  EEEETotal LAeq

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

WCP was inaudible.

Birds and insects were noted.
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515  Ni7,13 May 2019

Environmental Noise Levels at N17

Measurement Start Time 13 May 2019 22:24
70 Measured Noise Levels:

L 27dB
65 Lap22dB
Lieq 19 dB
Laso 17 dB
60 Lago 15 dB
'WCP Only Noise Levels:
5 LAt tminue INaudible
Leq Inaudible
<
g Y
=
o
E 45 All statistics are 15 minutes
= unless noted otherwise
g 40
=
3B}
30
25 ‘
20 I
NoSRessn SERSSS 88 SE E8 7K %%g #2208y
— o i O P s
Frequency (Hz)
— LAl — LALD LA5S0 — LA9 — LAeq MEETotal LAl M Total LALO Total LAS0 WM Total LAS0  EEEETotal LAeq

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

WCP was inaudible.

Alircraft, trains, birds and insects were noted.
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516  NI9, 13 May 2019

Environmental Noise Levels at N19

Measurement Start Time 13 May 2019 22:00
70 Measured Noise Levels:

L 23dB
5 Lag 17 dB
Liaeq 16 dB
Laso 15dB
60 Lago 14 dB
'WCP Only Noise Levels:
56
< . .
g 0 All statistics are 15 minutes
s unless noted otherwise
g
- 45
T
2
g 40
=
3B}
30

2

20 I
RO SROEZN SERLSE BB YE A E %H Y # 2 2887
— o i O s
Frequency (Hz)
— LAl — LALD LA5S0 — LA9 — LAeq MEETotal LAl M Total LALO Total LAS0 WM Total LA90 WS Total LAeq

\Figure 8: Environmental Noise Levels — N19, Upper Mogo Road

WCP was inaudible.

Bats were noted.
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517  N20, 13 May 2019

Environmental Noise Levels at N20
N Measurement Start Time 13 May 2019 23:42

Measured Noise Levels:

L 39dB
- Lo 35dB
. Ly, 30 dB

Lz 23 dB
&0 Lim 16 dB

WCP Only Noise Levels:
Loa1, twinee Inaudible
L peq Inaudible

All statistics are 15 minutes
unless noted otherwise

Measured Level dB(A)
+

- Trains
A
N /n\/ ~ j\-\
TSR CESN SEARSEBEAL SNEE R # g
Frequency (Hzd
— LAl — LAID LASD = LAY = LAeq SEETotal LAl W Total LAID Total LASD WS Total LA SEEE Total LAeq

Figure 9: Environmental Noise Levels, N20 - Ringwood Road

WCP was inaudible.
Trains generated the measured levels.

Frogs, insects and birds were also noted.
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518  N2I, 13 May 2019

Environmental Noise Levels at N21

Measurement Start Time 14 May 2019 01:00
Measured Moise Levels:
L 31 dB
Lo 24 dB
L. 23 dB
Laza 21 dB

o L s 20 dB

WCP Only Noise Levels:
Lo, twinae <20 dB
L., <20 dB

o

All statistics are 15 minutes
unless noted otherwise

e

Measured Level dB(A)
+

=5 Frogs and insects
0N ‘,/“_‘-'—'_'_"‘--1.._____
2SR BETEZNETETRFEEE A £ & F 2 & &
Frequency (Hzd
— LAl LAILD LASDH — LA = LAeq I Total LAl B Total LAID Total LASD S Total LAS) B Total LAeq

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

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.

Frogs and insects contributed to measured levels.

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global@globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring May 2019
19127_RO1 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 13/14
May 2019. 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 2019
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.

Al

NOISE

Wilpinjong Coal Extension Project Approval (SSD-6764)

Noise Criteria

3.

The App

licant must ensure that the noise generated by the development does not exceed the criteriain

Table 3 at any residence on privately-owned land or at the other specified locations.

Table 3 Noise crteria dB(A)

Day Evening Night
T Laegias minute) = LAeq(as minute) | Laeq1sminute) | LAy minute)

102 36 36 38 45
Wollar Village — Residential 36 37 37 45
All other privately owned land 35 35 35 45
901 — Wollar School 35 (internal) -

45 (extemal)

When in use
150A — St Luke's Anglican Church 40 (intemal) -
900 — 5t Laurence O'Toolke Catholic R
Church

Note: To interpret the locations referred to in Table 3, see the applicable figures in Appendix 5.

Moise generated by the development is to be measured in accordance with the relevant requirements of
the NSW Industrial Noise Policy (as may be updated from time to time). Appendix 6 sets out the
meteorological conditions under which these criteria apply along with any modifications to the NSW

Industria

I Noise Policy and the requirements for evaluating compliance with these criteria.

However, these criteria do not apply if the Applicant has an agreement with the owner/s of the relevant

residenc

e of land to generate higher noise levels, and the Applicant has advised the Department in

writing of the terms of this agreement

Operating Conditions

4,

The Applicant must:

(a)
(b)

implement all reasonable and feasible measures to minimise the construction, operational, low
frequency, road and rail noise of the development;

operate a comprehensive noise management system that uses a combination of predictive
meteorological forecasting and real-time noise monitoring data to guide the day to day planning
of mining operations, and the implementation of both proactive and reactive noise mitigation
measures to ensure compliance with the relevant conditions of this consent,

minimise the noise impacts of the development during meteorological conditions when the noise
limits in this consent do not apply (see Appendix 6);

only use locomotives and rolling stock that are approved to operate on the NSW rail network in
accordance with the noise limits in ARTC's EPL;

co-ordinate noise management at the site with the noise management at Moolarben and Ulan
mines to minimise cumulative noise impacts; and

carry out regular monitoring to determine whether the development is complying with the relevant
conditions of this consent.
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Noise Management Plan
E. Prior to carrying out any development under this consent, unless the Secretary agrees otherwise, the

Applicant must prepare a MNoise Management Plan for the development to the satisfaction of the
Secretary. This plan must:

(a) be prepared in consultation with the EPA,;
(k) describe the measures that would be implemented to ensure compliance with the noise criteria
and operating conditions in this consent;
(c) describe the proposed noise management system in detail; and
(d) include a monitoring program that:
. evaluates and reports on:
- the effectiveness of the noise management system;
- compliance against the noise criteria in this consent; and
- compliance against the noise operating conditions;

. includes a program to calibrate and validate the real-time noise monitoring results with the
attended monitoring results over time (so the real-time noise monitoring program can be
used as a better indicator of compliance with the noise criteria in this consent and trigger for
further attended monitoring); and

. defines what constitutes a noise incident, and includes a protocol for identifying and notifying
the Department and relevant stakeholders of any noise incidents.

6. The Applicant must implement the approved Moise Management Plan for the development.

APPENDIX 6
NOISE COMPLIANCE ASSESSMENT

Applicable Meteorological Conditions

1. The noise criteria in Table 3 of schedule 3 are to apply under all meteorological conditions except the
following:
(a) wind speeds greater than 3 m/s at 10 m above ground level; or
(b) stability category F temperature inversions and wind speeds greater than 2 m/s at 10 m above ground

level; or

(c) stability category G temperature inversion conditions.

Determination of Meteorological Conditions

2. Except for wind speed at microphone height, the data to be used for determining meteorological conditions
must be that recorded by the meteorological station located on the site.

Compliance Monitoring

3. Attended monitoring is to be used to evaluate compliance with the relevant conditions of this consent.
4. This monitoring must be carried out at least 12 times a year, unless the Secretary directs otherwise.
5. Unless otherwise agreed with the Secretary, this monitoring is to be carried out in accordance with the

relevant requirements for reviewing performance set out in the NSW Industrial Noise Policy (as amended
from time to time), in particular the requirements relating to:

(@)
(b)
(©)

(d)

monitoring locations for the collection of representative noise data;

meteorological conditions during which collection of noise data is not appropriate;

equipment used to collect noise data, and conformity with Australian Standards relevant to such
equipment; and

modifications to noise data collected, including for the exclusion of extraneous noise and/or penalties
for modifying factors apart from adjustments for duration.
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6. The assessment of excessive levels of low frequency noise generated by the mine shall be as follows:
Measurefassess C- and A-weighted Leq,T levels over same time period. Where the C minus A level is

15dB or more and:

+ where any of the 1/3 octave noise levels in Table 6-1 are exceeded by up to 5dB and cannot be
mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period.
+ where any of the 1/3 octave noise levels in Table 6-1 are exceeded by more than 5dB and cannot be

mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period and a 2dB positive adjustment applies for the daytime period.

Table 6-1:  One-third octave low frequency noise thresholds
Hz/dB(Z) One-third octave Lzeq 15minute threshold level
Frequency | 10 125 | 16 20 25 315 |40 50 | 63 80 100 125 | 160
(Hz)
dB(Z) 92 89 86 77 69 61 54 50 | 50 48 48 46 44
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A2 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.

L5 Noise limits

L5.1 Noise generated at the premises must not exceed the noise limits presented in the table below. The
locations referred to in the table below are indicated in Appendix 5 - Figures 1 and 2 of Development

Consent number SSD-6764 dated 24 April 2017.

Location Day Evening Night Night
LAeq(15 minute) LAeq(15 minute) LAeq(15 minute) LA1(1 minute)
Wollar village - 36 37 37 45
residential
All other privately 35 35 35 45
owned land
102 36 36 38 45
Wollar school 35 (internal),
45 (external)
when in use
St Luke's Anglican 40 (internal)
Church & St when in use

Laurence O'Toole
Catholic Church

Note: The above noise limits do not apply at properties where the licensee has a written agreement with the
landowner to exceed the noise limits.

L5.2 For the purpose of condition L5.1;

- Day is defined as the period from 7am to 6pm Monday to Saturday and 8am to 6pm Sunday and Public
Holidays.

- Evening is defined as the period 6pm to 10pm.

- Night is defined as the period from 10pm to 7am Monday to Saturday and 10pm to 8am Sunday and
Public Holidays.

L5.3 The noise limits set out in condition L5.1 apply under all meteorological conditions except for the
following:

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

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

c) Stability category G temperature inversion conditions.
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L5.4 For the purpose of condition L5.3:
a) The meteorological data to be used for determining meteorological conditions is the data recorded by
the meteorological weather station identified as EPA identification Point 21 in condition P1.1; and
b) Temperature inversion conditions (stability category) are to be determined by the sigma-theta method
referred to in Part E4 of Appendix E to the NSW Industrial Noise Policy.

L5.5 To determine compliance:
a) With the Leq(15 minute) noise limits in condition L5.1, the noise measurement equipment must be
located:

i) approximately on the property boundary, where any dwelling is situated 30 metres or less
from the property boundary closest to the premises; or

ii) within 30 metres of a dwelling fagade, but not closer than 3 metres where any dwelling
on the property is situated more than 30 metres from the property boundary closest to
the premises; or, where applicable

i) within approximately 50 metres of the boundary of a National Park or Nature Reserve

b) With the LA1(1 minute) noise limits in condition L5.1, the noise measurement equipment must be
located within 1 metre of a dwelling fagade.

c) With the noise limits in condition L5.1, the noise measurement equipment must be located:
i) at the most affected point at a location where there is no dwelling at the location; or
ii) at the most affected point within an area at a location prescribed by conditions L5.5(a) or
L5.5(b).

L5.6 A non-compliance of condition L5.1 will still occur where noise generated from the premises in excess of
the appropriate limit is measured:

a) at a location other than an area prescribed by conditions L5.5(a) and L5.5(b); and/or
b) at a point other than the most affected point at a location.

L5.7 For the purpose of determining the noise generated at the premises the modification factors in Section 4
of the NSW Industrial Noise Policy must be applied, as appropriate, to the noise levels measured by the
noise monitoring equipment.
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A3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.

WCPL utilise a combination of operator-attended and unattended noise monitoring to assess the
performance of the Mine against the Noise Criteria from Development Consent (SSD-6467).
Operator-attended noise monitoring will be used for determining compliance against the Noise
Criteria in Table 6. Unattended real-time noise monitoring is primarily utilised as a proactive
noise control system; providing noise alerts when predetermined noise levels are triggered so
mining operations can be modified where noise levels are influenced by noise from the Project.

6.1 Monitoring Locations

Operator-attended noise monitoring locations have been chosen considering the following
criteria:

« In any given direction, the site is as close as reasonably practical to the nearest Private
Receiver;

+ There is no closer Private Receiver that is not monitored;

* The site is unlikely to cause concern to any person residing on nearby private property;
and

* The site can be safely accessed by the persons carrying out the noise monitoring.

WCPL will undertake operator-attended noise monitoring as identified in Table 7 (Figure 3 and
Figure 4). Real-time noise monitoring units are relocated from time to time, to assist with
additional targeted noise monitoring and in response to community complaints. Real-time noise
monitoring locations will be reviewed and modified as necessary in response to monitoring
results, changes to the operation, or as a result of community consultation.
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Location

Site

Type

Table 7: Noise Monitoring Locations

Easting®

Northing®

Justification

St Laurence MG Operator- 777299.9 6415716.9 | Location based on the nearest community

O'Toole attended structure to the East of the Mine

Church Moise

Coonaroo MN13 | Operator- 763758.9 6413471.9 | Location based on the nearest community
attended structure to the West of the Mine
Moise

Tichular N14 | Operator- 778791.9 6408624.7 | Location based on the nearest community
attended structure to the South of the Mine
Moise

Wollar N15 | Operator- 777452.0 6416158.9 | Location based on the nearest community

Village attended structure to the South-East of the Mine
Moise

Mogo Rd N17 | Operator- 780771.0 6420641.0 | Location based on the nearest community
attended structure to the North-East of the Mine
Moise

Mogo Rd N19 | Operator- 782644.5 6424151.1 | Location based on the nearest and residential
attended community structure to the North-East of the
Moise Mine
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Location Site Type asting Northing ustification

Ringwood N20 | Operator- | 785964.2 | 6419050.6 | Location based near to community residence in

Road attended discussions with DP&E and EPA on the 23 May
MNoise 2017 to the East of the Mine.

Wandoona N21 | Operator- | 777684.4 | 6414786.2 | Location based on recommendations from noise
attended specialist (SLR) review of this NMP in May 2017.
MNoise

WCPL Rail - Meteorology | 770630.9 6418085.1 | Location based on consideration of prevailing

Loop & Inversion meteorological conditions

Wollar - Real-Time 777608.9 6415996.8 Location based on the nearest non-mine owned

Village® Noise - residence to the South-East of the Mine
Fixed

N15 operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Mogo Rd* - Real-Time | 782644.5 6424151.1 | Location based on the nearest non-mine owned
Noise - residence to the East of the Mine
Fixed

N19 operator-attended Noise  Monitoring
(validation of real-time noise monitaring)

Ringwood . Real-Time | 7858964.2 6419050.6 | Location based near o community residence in
Road MNoise - discussions with DP&E and EPA on the 23 May
Fixed 2017 to the East of the Mine.

N20  operator-attended  Noise  Monitoring
(validation of real-time noise monitaring)

Wandonna3 - Real-Time 777684.4 6414786.2 Location based on recommendations from noise
Noise - specialist (SLR) review of this NMP.
Mobile

M21  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Notes:

1. MGAB4, Zone 55

2. Monitoring will be undertaken at this location until it can be demonstrated that the noise contribution from the
Mine is negligible. At this point, WCPL will notify DP&E and EPA of the results of this monitoring and advise
if and when the monitoring at this location will be scaled back or discontinued.

3. The real-time noise monitor at Wandoona may be relocated in response to a complaint or identified noise
issue at another location.

4. Where continuous monitors are located at compliance locations (e.qg. privately owned receivers), WCPL will
conduct a review of the identification/characterisation of mine-related noise by the real-time monitoring
system at that location by comparing against observed mine-related noise identified during operator-
attended monitoring (i.e. validate the identification of mine related noise and filtering of extraneous noise
sources by the real-time system). Refer to Section 6.5.

Should circumstances change, WCPL may amend the noise monitoring locations shown in
Table 7 with consideration to the above criteria. WCPL will update this NMP, in consultation with
DP&E and the EPA.
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6.3.3 Methodology

Operator-attended noise monitoring will be undertaken at the locations and frequency as
outlined in Table 8 by an independent acoustic consultant and guided by the requirements of the
INP (EPA, 2000) and AS 1055.1-1997 ‘Acoustics — Description and measurement of

environmental noise — General procedures’. Routine operator-attended noise monitoring will be
undertaken during night-time periods (10 pm - 7 am).

If any of the Noise Criteria are exceeded, a second measurement will be taken at the same
location within 75 minutes of the first measurement. If the second measurement does not
exceed the Noise Criteria, as defined in Table 6, then the result will be recorded and the
attended noise monitoring program resumed.

If the second measurement does exceed the applicable Noise Criteria, then:

a) The noise consultant will immediately report both results to the WCPL Environment and
Community Manager or delegate immediately; and

b) Upon confirming the exceedances are deemed a non-compliance in accordance with the
Figure 5, WCPL will report both results to DP&E and EPA immediately, upon confirming
the exceedance (Section 9.0).

WCPL will:

a) Take immediate action in accordance with the NMS;

b) Arrange for additional operator-attended noise monitoring to occur at that site within 1
week; and

c) Deploy the mobile real-time noise monitor to measure and record the noise at that site
for at least a 1 week period.

WCPL will also investigate any changes to the mine operations, and may revisit the noise model
on the basis of the noise measurements recorded at the site.

The acoustic noise consultant will consider the modification factors in Section 4 of the INP (EPA,
2000) during the evaluation of attending monitoring results.

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global@globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring May 2019

19127_RO1 Page 37

The assessment of excessive levels of low frequency noise generated by the mine shall be as
follows: Measure/assess C- and A-weighted Leq,T levels over same time period. Where the C
minus A level is 15dB or more and:

« Where any of the 1/3 octave noise levels in Table 9 are exceeded by up to 5dB and
cannot be mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted
levels applies for the evening/night period.

+ Where any of the 1/3 octave noise levels in Table 9 are exceeded by more than 5dB and
cannot be mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted

levels applies for the evening/night period and a 2dB positive adjustment applies for the
daytime period.

Table 9 One-third Octave Low Frequency Noise Thresholds

Hz/dB(Z) One-third octave LZeq,15minute threshold level

Frequency (Hz) 10 (12.5| 16 | 20 | 25 |31.5| 40 | 50 | 63 | 80 | 100 | 125 160

dB(Z) 92 | 89 | 86 | 77 | 69 |61 | 54 | 50 | 50 | 48 | 48 | 46 44

6.3.6 Applicable Meteorological Conditions

The Noise Criteria in Table 6 are to be applied under all meteorological conditions except for the
following:

* Wind speeds greater than 3 m/s at 10 m above ground level; or

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

« Stability category G temperature inversion conditions.
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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 17/18 June 2019. The purpose of attended noise monitoring was to quantify and describe the

acoustic environment around WCP and compare results with specified limits.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the June 2019
monitoring. Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.
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I INTRODUCTION

11 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 17/18 June 2019. 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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Source: WCPL (2017); NSW Dept of Industry (2015);
NSW Land & Property Information (2015)
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Noise and Blasting Monitoring Locations
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13 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
L Amax The maximum A-weighted noise level over a time period or for an event
LAl The noise level which is exceeded for 1 per cent of the time
LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute
La10 The noise level which is exceeded for 10 per cent of the time, which is approximately the
average of the maximum noise levels
LAs0 The noise level which is exceeded for 50 per cent of the time
La9o The level exceeded for 90 per cent of the time, which is approximately the average of the
minimum noise levels. The L g 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
T1A 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 on 23 March 2018. Relevant noise sections of the licence are reproduced in

Appendix A.

23 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.

24 Project Specific 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 Monitoring Location Day Evening Night
Descriptor / LAeq,lSminu’ce LAeq,15minute LAeq,15minute /
Resident LA1,1minute

Number
N6 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 NPfL.

NP1l modifying factors, as they are applicable to mining noise, are described in more detail below.

2.5.1  Tonal and Intermittent Noise

As defined in the NPfI:
Tonal noise contains a prominent frequency and is characterised by a definite pitch.

Intermittent noise is noise where the level suddenly drops/increases several times during the assessment
period, with a noticeable change in source noise level of at least 5 dB(A); for example, equipment cycling on

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

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

below:

Measurelassess source contribution C-weighted and A-weighted Leg, 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:

o 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

o 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:

Table C2: One-third octave low-frequency noise thresholds.

Hz/dB(Z) | One-third octave Lzeq15min threshold level

Frequency | 10 125 |16 |20 |25 3.5 |40 50 (63 |80 100 | 125 | 160
(Hz)
dB(Z) 92 89 86 77 | 69 61 54 50 |50 |48 |48 46 44
Motes:

» dB(Z) = decibel {Z frequency weighted).

» For the assessment of low-frequency noise, care should be taken to select a wind screen that can protect the
microphone from wind-induced noise characteristics at least 10 dB below the threshold values in Table C2 for

wind speeds up to & metres per second. It is likely that high performance larger diameter wind screens
{nominally 175 mm) will be required to achieve this performance (Hessler, 2008). In any case, the
performance of the wind screen and wind speeds at which data will be excluded needs to be stated.

« Low-frequency noise corrections only apply under the standard and/or noise-enhancing meteorological

conditions.

= Where a receiver location has had architectural acoustic treatment applied (including alternative means of
mechanical ventilation satisfying the Building Code of Australia) by a proponent, as parn of consent
requirements or as a private neqgotiated agreement, alternative extemal low-frequency noise assessment
criteria may be proposed to account for the higher transmission loss of the building fagade.

» Measurements should be made between 1.2 and 1.5 metres above ground level unless otherwise approved
through a planning instrument (consent/approval) or environment protection licence, and at locations
nominated in the development consent ar licence.
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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 fifteen minute measurement. Monitoring is undertaken once

per month at each location.
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, LAo10, LA50 or LAgg. 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 NPfl 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 LA{ {minute corresponds to the highest noise level generated for 0.6 second during one

minute. In practical terms this is the highest noise level, or LAmgay, 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 {minute measurement should be undertaken at one (1)

metre from the dwelling facade and the L Aeq Measurement within 30 metres of the dwelling. However, the

direct measurement of noise at 1 metre from the fagade 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 NPfl 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 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 1070590 25/06/2020
Pulsar 106 acoustic calibrator 79631 22/01/2021
Rion NA-28 sound level analyser 30131882 05/02/2021
Pulsar 106 acoustic calibrator 78226 01/02/2021

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 L Aeq 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 L Aeq 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 L Aeq Criterion, as 5 dB is the maximum

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

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

in accordance with the NPfI.
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34 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 Real-Time Monitor ID Monitoring Location
monitoring location
NA15 SX33-N1 Wollar Village
NA19 S5X32-N1 North Mogo Road
NA20 SX30-N1 Ringwood Road, off Wollar Road
NA21 SX31-N1 ‘Wandoona', Barigan Road
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4 RESULTS

4.1 Total Measured Noise Levels

Overall noise levels measured at each location during attended measurement are provided in Table 4.1.
Discussion as to the noise sources responsible for these measured levels is provided in Chapter 5 of this

report.

Table 4.1: MEASURED NOISE LEVELS - JUNE 2019'

Location Start Date and LAmax LA1 LA10 LaAso LAeq LA90 LAmin LcCeq

Time dB dB dB dB dB dB dB dB
N6 17/06/2019 23:28 43 32 23 19 22 17 16 54
N13 18/06/2019 00:35 42 31 27 24 25 22 20 48
N14 18/06/2019 00:32 46 33 26 21 24 17 16 54
N15 17/06/2019 23:09 45 41 37 28 33 19 18 55
N17 17/06/2019 22:40 42 30 22 16 20 15 14 54
N19 17/06/2019 22:16 49 35 25 17 23 15 14 54
N20 17/06/2019 23:57 43 37 33 23 28 19 16 54
N21 18/06/2019 00:57 52 38 32 22 28 20 18 54

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 defined in the NPfI, audible from site during the survey.
None of the measurements satisfied 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 L Aeq,15minute and LA1 Iminute 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: L Aeg 5minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA — JUNE 2019

Location Start Date and Wind Stability  Criterion Criterion WCP Exceedance **
Time Speed Class dB Applies?*  Lpeq,15min
m/s ™’ dB~*

N6 17/06/2019 23:28 1.6 E 37 Yes IA Nil
N13 18/06/2019 00:35 0.0 E 36 Yes <25 Nil
N14 18/06/2019 00:32 0.0 E 35 Yes IA Nil
N15 17/06/2019 23:09 14 E 35 Yes IA Nil
N17 17/06/2019 22:40 0.9 E 35 Yes IA Nil
N19 17/06/2019 22:16 1.6 E 35 Yes IA Nil
N20 17/06/2019 23:57 1.2 E 35 Yes IA Nil
N21 18/06/2019 00:57 1.1 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;

These are results for WCP in the absence of all other noise sources;
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: LA] Iminute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA - JUNE 2019
Location Start Date and Wind Stability =~ Criterion  Criterion WCP Exceedance
Time Speed Class * dB Applies?  LA1,1min >
m/s™? 3 dB*°

N6 17/06/2019 23:28 1.6 E 45 Yes IA Nil
N13 18/06/2019 00:35 0.0 E 45 Yes <25 Nil
N14 18/06/2019 00:32 0.0 E 45 Yes 1A Nil
N15 17/06/2019 23:09 1.4 E 45 Yes IA Nil
N17 17/06/2019 22:40 0.9 E 45 Yes 1A Nil
N19 17/06/2019 22:16 1.6 E 45 Yes 1A Nil
N20 17/06/2019 23:57 1.2 E 45 Yes 1A Nil
N21 18/06/2019 00:57 1.1 E 45 Yes 1A 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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44 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) L Aeq and LAg( are typically good indicators of

mining noise levels.

Table 4.4: REAL-TIME AND ATTENDED NOISE LEVELS, JUNE 2019'

Location/ Attended Start Sentinex Start Sentinex Data' Attended
Sentinex Date and Time Date and Time
measurement
Total Low pass Low pass WwWCP
LAeq dB (<630Hz) (<630Hz) LAeq dB
LAeq dB Lago dB

N15/5X33 17/06/2019 23:09 30/12/1899 00:00 NR NR NR NR
N19/5X32 17/06/2019 22:16 17/06/2019 22:15 18 9 NR IA
N20/SX30 17/06/2019 23:57 NR NR NR NR IA
N21/5X31 18/06/2019 00:57 18/06/2019 01:00 26 21 NR IA

Notes:

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

2. NR-—no Sentinex data recorded for this period.
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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 — JUNE 2019

Location Start Date And Time Temperature Wind Speed Wind Direction Cloud Cover
°C m/s °MN eighths
N6 17/06/2019 23:28 10 - - 7
N13 18/06/2019 00:35 11 0.5 200 7
N14 18/06/2019 00:32 8 1.2 130 7
N15 17/06/2019 23:09 10 - - 7
N17 17/06/2019 22:40 12 - - 7
N19 17/06/2019 22:16 13 - - 7
N20 17/06/2019 23:57 13 - - 7
N21 18/06/2019 00:57 8 - - 6

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
specified noise criteria and is provided in Table 4.6.

and tower is used to determine compliance with

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global@globalacoustics.com.au

ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring June 2019

19160_RO1

Page 15

Table 4.6: WCP METEOROLOGICAL STATION DATA’

Date and End Time Wind Speed Wind Direction Lapse Rate
m/s Degrees Degtrees / 100 metres’
17/06/2019 22:00 1.4 180 0.3
17/06/2019 22:15 0.9 309 0.4
17/06/2019 22:30 1.6 296 0.6
17/06/2019 22:45 0.9 348 0.6
17/06/2019 23:00 0.9 - 0.9
17/06/2019 23:15 1.4 282 0.8
17/06/2019 23:30 1.4 - 0.8
17/06/2019 23:45 1.6 343 0.6
18/06/2019 00:00 0.9 - 0.8
18/06/2019 00:15 1.2 312 0.7
18/06/2019 00:30 1.4 - 0.7
18/06/2019 00:45 0.0 - 0.8
18/06/2019 01:00 14 281 0.8
18/06/2019 01:15 1.1 358 0.7
18/06/2019 01:30 1.1 - 0.8
18/06/2019 01:45 12 - 0.6
18/06/2019 02:00 1.1 318 0.3
18/06/2019 02:15 1.4 324 0.2
18/06/2019 02:30 1.4 322 0.5
18/06/2019 02:45 1.4 338 0.7
18/06/2019 03:00 1.1 323 0.6
18/06/2019 03:15 1.6 357 0.5
18/06/2019 03:30 1.4 345 0.6
18/06/2019 03:45 0.9 303 0.9
18/06/2019 04:00 1.4 296 0.5
18/06/2019 04:15 1.4 270 0.4
18/06/2019 04:30 1.4 24 0.3
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.

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322

Telephone +612 4966 4333 | Email global@globalacoustics.com.au

ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring June 2019
19160_RO1 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 L Aeq,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 Lo1 LA10

7

LAgp 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
L A1 result by a small margin but is entirely accurate for L Aeq:
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Environmental Noise Levels

Measurement Start Time 20 January 2016 22:25

o Measured Noise Levels:
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Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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511 Né

Environmental Noise Levels at N6
Measurement Start Time 17 June 2019 23:28
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Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village

WCP was inaudible.

Insects and livestock generated the measured Laq1. A train generated the measured La1(, L Aeqr and with

the sound level meter noise floor the L o 50 and LA gp.
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512 NI3

Environmental Noise Levels at N13
Measurement Start Time 18 June 2019 00:35
Measured Noise Levels:
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Figure 4: Environmental Noise Levels - N13, 'Coonaroo' off Moolarben Road

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

and LA 1 1minute ©f less than 25 dB.

Frogs primarily generated measured levels. A continuum from WCP contributed to measured levels.

Breeze on the microphone was also noted.
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513 N4

Environmental Noise Levels at N14

Measurement Start Time 18 June 2019 00:32
0 Measured Noise Levels:
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Figure 5: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

WCP was inaudible.
Local noise generated measured levels.

Insects were also noted.
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514  NI5

Environmental Noise Levels at N15

Measurement Start Time 17 June 2019 23:09
0 Measured Noise Levels:
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Figure 6: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village

WCP was inaudible.

A train generated the measured La1, LA10, LA50, L Aeq and with insects and the noise floor of the sound

level meter the measured L agq.
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515  NI7

Environmental Noise Levels at N17

Measurement Start Time 17 June 2019 22:40
0 Measured Noise Levels:
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Figure 7: Environmental Noise Levels - N17 Mogo Road, off Araluen Road

WCP was inaudible.

Frogs, insects and a train were noted
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516 NI9

Environmental Noise Levels at N19

Measurement Start Time 17 June 2019 22:16
0 Measured Noise Levels:
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\Figure 8: Environmental Noise Levels — N19, Upper Mogo Road

WCP was inaudible.

Insects and local noise were noted.
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517 N20

Environmental Noise Levels at N20

Measurement Start Time 17 June 2019 23:57
0 Measured Noise Levels:
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Figure 9: Environmental Noise Levels, N20 - Ringwood Road

WCP was inaudible.

An aircraft and train generated the measured La1. Trains generated the measured L1710, LA50, and L Aeq:

The noise floor of the sound level meter and insects generated the measured L 9.

Birds were also noted.
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518 N2

Environmental Noise Levels at N21

Measurement Start Time 18 June 2019 00:57
0 Measured Noise Levels:
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Figure 10: Environmental Noise Levels, N21 - 'Wandoona', Barigan Road

WCP was inaudible.

A train generated thee measured La1, LA10, LA5Q, and L Aeq- The noise floor of the sound level meter
generated the measured L 9.

Insects were also noted.
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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 17/18
June 2019. 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 2019
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.

Al

NOISE

Wilpinjong Coal Extension Project Approval (SSD-6764)

Noise Criteria

3.

The App

licant must ensure that the noise generated by the development does not exceed the criteriain

Table 3 at any residence on privately-owned land or at the other specified locations.

Table 3 Noise crteria dB(A)

Day Evening Night
T Laegias minute) = LAeq(as minute) | Laeq1sminute) | LAy minute)

102 36 36 38 45
Wollar Village — Residential 36 37 37 45
All other privately owned land 35 35 35 45
901 — Wollar School 35 (internal) -

45 (extemal)

When in use
150A — St Luke's Anglican Church 40 (intemal) -
900 — 5t Laurence O'Toolke Catholic R
Church

Note: To interpret the locations referred to in Table 3, see the applicable figures in Appendix 5.

Moise generated by the development is to be measured in accordance with the relevant requirements of
the NSW Industrial Noise Policy (as may be updated from time to time). Appendix 6 sets out the
meteorological conditions under which these criteria apply along with any modifications to the NSW

Industria

I Noise Policy and the requirements for evaluating compliance with these criteria.

However, these criteria do not apply if the Applicant has an agreement with the owner/s of the relevant

residenc

e of land to generate higher noise levels, and the Applicant has advised the Department in

writing of the terms of this agreement

Operating Conditions

4,

The Applicant must:

(a)
(b)

implement all reasonable and feasible measures to minimise the construction, operational, low
frequency, road and rail noise of the development;

operate a comprehensive noise management system that uses a combination of predictive
meteorological forecasting and real-time noise monitoring data to guide the day to day planning
of mining operations, and the implementation of both proactive and reactive noise mitigation
measures to ensure compliance with the relevant conditions of this consent,

minimise the noise impacts of the development during meteorological conditions when the noise
limits in this consent do not apply (see Appendix 6);

only use locomotives and rolling stock that are approved to operate on the NSW rail network in
accordance with the noise limits in ARTC's EPL;

co-ordinate noise management at the site with the noise management at Moolarben and Ulan
mines to minimise cumulative noise impacts; and

carry out regular monitoring to determine whether the development is complying with the relevant
conditions of this consent.
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Noise Management Plan
E. Prior to carrying out any development under this consent, unless the Secretary agrees otherwise, the

Applicant must prepare a MNoise Management Plan for the development to the satisfaction of the
Secretary. This plan must:

(a) be prepared in consultation with the EPA,;
(k) describe the measures that would be implemented to ensure compliance with the noise criteria
and operating conditions in this consent;
(c) describe the proposed noise management system in detail; and
(d) include a monitoring program that:
. evaluates and reports on:
- the effectiveness of the noise management system;
- compliance against the noise criteria in this consent; and
- compliance against the noise operating conditions;

. includes a program to calibrate and validate the real-time noise monitoring results with the
attended monitoring results over time (so the real-time noise monitoring program can be
used as a better indicator of compliance with the noise criteria in this consent and trigger for
further attended monitoring); and

. defines what constitutes a noise incident, and includes a protocol for identifying and notifying
the Department and relevant stakeholders of any noise incidents.

6. The Applicant must implement the approved Moise Management Plan for the development.

APPENDIX 6
NOISE COMPLIANCE ASSESSMENT

Applicable Meteorological Conditions

1. The noise criteria in Table 3 of schedule 3 are to apply under all meteorological conditions except the
following:
(a) wind speeds greater than 3 m/s at 10 m above ground level; or
(b) stability category F temperature inversions and wind speeds greater than 2 m/s at 10 m above ground

level; or

(c) stability category G temperature inversion conditions.

Determination of Meteorological Conditions

2. Except for wind speed at microphone height, the data to be used for determining meteorological conditions
must be that recorded by the meteorological station located on the site.

Compliance Monitoring

3. Attended monitoring is to be used to evaluate compliance with the relevant conditions of this consent.
4. This monitoring must be carried out at least 12 times a year, unless the Secretary directs otherwise.
5. Unless otherwise agreed with the Secretary, this monitoring is to be carried out in accordance with the

relevant requirements for reviewing performance set out in the NSW Industrial Noise Policy (as amended
from time to time), in particular the requirements relating to:

(@)
(b)
(©)

(d)

monitoring locations for the collection of representative noise data;

meteorological conditions during which collection of noise data is not appropriate;

equipment used to collect noise data, and conformity with Australian Standards relevant to such
equipment; and

modifications to noise data collected, including for the exclusion of extraneous noise and/or penalties
for modifying factors apart from adjustments for duration.
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6. The assessment of excessive levels of low frequency noise generated by the mine shall be as follows:
Measurefassess C- and A-weighted Leq,T levels over same time period. Where the C minus A level is

15dB or more and:

+ where any of the 1/3 octave noise levels in Table 6-1 are exceeded by up to 5dB and cannot be
mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period.
+ where any of the 1/3 octave noise levels in Table 6-1 are exceeded by more than 5dB and cannot be

mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period and a 2dB positive adjustment applies for the daytime period.

Table 6-1:  One-third octave low frequency noise thresholds
Hz/dB(Z) One-third octave Lzeq 15minute threshold level
Frequency | 10 125 | 16 20 25 315 |40 50 | 63 80 100 125 | 160
(Hz)
dB(Z) 92 89 86 77 69 61 54 50 | 50 48 48 46 44
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A2 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.

L5 Noise limits

L5.1 Noise generated at the premises must not exceed the noise limits presented in the table below. The
locations referred to in the table below are indicated in Appendix 5 - Figures 1 and 2 of Development

Consent number SSD-6764 dated 24 April 2017.

Location Day Evening Night Night
LAeq(15 minute) LAeq(15 minute) LAeq(15 minute) LA1(1 minute)
Wollar village - 36 37 37 45
residential
All other privately 35 35 35 45
owned land
102 36 36 38 45
Wollar school 35 (internal),
45 (external)
when in use
St Luke's Anglican 40 (internal)
Church & St when in use

Laurence O'Toole
Catholic Church

Note: The above noise limits do not apply at properties where the licensee has a written agreement with the
landowner to exceed the noise limits.

L5.2 For the purpose of condition L5.1;

- Day is defined as the period from 7am to 6pm Monday to Saturday and 8am to 6pm Sunday and Public
Holidays.

- Evening is defined as the period 6pm to 10pm.

- Night is defined as the period from 10pm to 7am Monday to Saturday and 10pm to 8am Sunday and
Public Holidays.

L5.3 The noise limits set out in condition L5.1 apply under all meteorological conditions except for the
following:

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

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

c) Stability category G temperature inversion conditions.
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L5.4 For the purpose of condition L5.3:
a) The meteorological data to be used for determining meteorological conditions is the data recorded by
the meteorological weather station identified as EPA identification Point 21 in condition P1.1; and
b) Temperature inversion conditions (stability category) are to be determined by the sigma-theta method
referred to in Part E4 of Appendix E to the NSW Industrial Noise Policy.

L5.5 To determine compliance:
a) With the Leq(15 minute) noise limits in condition L5.1, the noise measurement equipment must be
located:

i) approximately on the property boundary, where any dwelling is situated 30 metres or less
from the property boundary closest to the premises; or

ii) within 30 metres of a dwelling fagade, but not closer than 3 metres where any dwelling
on the property is situated more than 30 metres from the property boundary closest to
the premises; or, where applicable

i) within approximately 50 metres of the boundary of a National Park or Nature Reserve

b) With the LA1(1 minute) noise limits in condition L5.1, the noise measurement equipment must be
located within 1 metre of a dwelling fagade.

c) With the noise limits in condition L5.1, the noise measurement equipment must be located:
i) at the most affected point at a location where there is no dwelling at the location; or
ii) at the most affected point within an area at a location prescribed by conditions L5.5(a) or
L5.5(b).

L5.6 A non-compliance of condition L5.1 will still occur where noise generated from the premises in excess of
the appropriate limit is measured:

a) at a location other than an area prescribed by conditions L5.5(a) and L5.5(b); and/or
b) at a point other than the most affected point at a location.

L5.7 For the purpose of determining the noise generated at the premises the modification factors in Section 4
of the NSW Industrial Noise Policy must be applied, as appropriate, to the noise levels measured by the
noise monitoring equipment.
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A3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.

WCPL utilise a combination of operator-attended and unattended noise monitoring to assess the
performance of the Mine against the Noise Criteria from Development Consent (SSD-6467).
Operator-attended noise monitoring will be used for determining compliance against the Noise
Criteria in Table 6. Unattended real-time noise monitoring is primarily utilised as a proactive
noise control system; providing noise alerts when predetermined noise levels are triggered so
mining operations can be modified where noise levels are influenced by noise from the Project.

6.1 Monitoring Locations

Operator-attended noise monitoring locations have been chosen considering the following
criteria:

« In any given direction, the site is as close as reasonably practical to the nearest Private
Receiver;

+ There is no closer Private Receiver that is not monitored;

* The site is unlikely to cause concern to any person residing on nearby private property;
and

* The site can be safely accessed by the persons carrying out the noise monitoring.

WCPL will undertake operator-attended noise monitoring as identified in Table 7 (Figure 3 and
Figure 4). Real-time noise monitoring units are relocated from time to time, to assist with
additional targeted noise monitoring and in response to community complaints. Real-time noise
monitoring locations will be reviewed and modified as necessary in response to monitoring
results, changes to the operation, or as a result of community consultation.
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Location

Site

Type

Table 7: Noise Monitoring Locations

Easting®

Northing®

Justification

St Laurence MG Operator- 777299.9 6415716.9 | Location based on the nearest community

O'Toole attended structure to the East of the Mine

Church Moise

Coonaroo MN13 | Operator- 763758.9 6413471.9 | Location based on the nearest community
attended structure to the West of the Mine
Moise

Tichular N14 | Operator- 778791.9 6408624.7 | Location based on the nearest community
attended structure to the South of the Mine
Moise

Wollar N15 | Operator- 777452.0 6416158.9 | Location based on the nearest community

Village attended structure to the South-East of the Mine
Moise

Mogo Rd N17 | Operator- 780771.0 6420641.0 | Location based on the nearest community
attended structure to the North-East of the Mine
Moise

Mogo Rd N19 | Operator- 782644.5 6424151.1 | Location based on the nearest and residential
attended community structure to the North-East of the
Moise Mine
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Location Site Type asting Northing ustification

Ringwood N20 | Operator- | 785964.2 | 6419050.6 | Location based near to community residence in

Road attended discussions with DP&E and EPA on the 23 May
MNoise 2017 to the East of the Mine.

Wandoona N21 | Operator- | 777684.4 | 6414786.2 | Location based on recommendations from noise
attended specialist (SLR) review of this NMP in May 2017.
MNoise

WCPL Rail - Meteorology | 770630.9 6418085.1 | Location based on consideration of prevailing

Loop & Inversion meteorological conditions

Wollar - Real-Time 777608.9 6415996.8 Location based on the nearest non-mine owned

Village® Noise - residence to the South-East of the Mine
Fixed

N15 operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Mogo Rd* - Real-Time | 782644.5 6424151.1 | Location based on the nearest non-mine owned
Noise - residence to the East of the Mine
Fixed

N19 operator-attended Noise  Monitoring
(validation of real-time noise monitaring)

Ringwood . Real-Time | 7858964.2 6419050.6 | Location based near o community residence in
Road MNoise - discussions with DP&E and EPA on the 23 May
Fixed 2017 to the East of the Mine.

N20  operator-attended  Noise  Monitoring
(validation of real-time noise monitaring)

Wandonna3 - Real-Time 777684.4 6414786.2 Location based on recommendations from noise
Noise - specialist (SLR) review of this NMP.
Mobile

M21  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Notes:

1. MGAB4, Zone 55

2. Monitoring will be undertaken at this location until it can be demonstrated that the noise contribution from the
Mine is negligible. At this point, WCPL will notify DP&E and EPA of the results of this monitoring and advise
if and when the monitoring at this location will be scaled back or discontinued.

3. The real-time noise monitor at Wandoona may be relocated in response to a complaint or identified noise
issue at another location.

4. Where continuous monitors are located at compliance locations (e.qg. privately owned receivers), WCPL will
conduct a review of the identification/characterisation of mine-related noise by the real-time monitoring
system at that location by comparing against observed mine-related noise identified during operator-
attended monitoring (i.e. validate the identification of mine related noise and filtering of extraneous noise
sources by the real-time system). Refer to Section 6.5.

Should circumstances change, WCPL may amend the noise monitoring locations shown in
Table 7 with consideration to the above criteria. WCPL will update this NMP, in consultation with
DP&E and the EPA.
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6.3.3 Methodology

Operator-attended noise monitoring will be undertaken at the locations and frequency as
outlined in Table 8 by an independent acoustic consultant and guided by the requirements of the
INP (EPA, 2000) and AS 1055.1-1997 ‘Acoustics — Description and measurement of

environmental noise — General procedures’. Routine operator-attended noise monitoring will be
undertaken during night-time periods (10 pm - 7 am).

If any of the Noise Criteria are exceeded, a second measurement will be taken at the same
location within 75 minutes of the first measurement. If the second measurement does not
exceed the Noise Criteria, as defined in Table 6, then the result will be recorded and the
attended noise monitoring program resumed.

If the second measurement does exceed the applicable Noise Criteria, then:

a) The noise consultant will immediately report both results to the WCPL Environment and
Community Manager or delegate immediately; and

b) Upon confirming the exceedances are deemed a non-compliance in accordance with the
Figure 5, WCPL will report both results to DP&E and EPA immediately, upon confirming
the exceedance (Section 9.0).

WCPL will:

a) Take immediate action in accordance with the NMS;

b) Arrange for additional operator-attended noise monitoring to occur at that site within 1
week; and

c) Deploy the mobile real-time noise monitor to measure and record the noise at that site
for at least a 1 week period.

WCPL will also investigate any changes to the mine operations, and may revisit the noise model
on the basis of the noise measurements recorded at the site.

The acoustic noise consultant will consider the modification factors in Section 4 of the INP (EPA,
2000) during the evaluation of attending monitoring results.

Global Acoustics Pty Ltd | PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global@globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring June 2019

19160_RO1 Page 37

The assessment of excessive levels of low frequency noise generated by the mine shall be as
follows: Measure/assess C- and A-weighted Leq,T levels over same time period. Where the C
minus A level is 15dB or more and:

« Where any of the 1/3 octave noise levels in Table 9 are exceeded by up to 5dB and
cannot be mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted
levels applies for the evening/night period.

+ Where any of the 1/3 octave noise levels in Table 9 are exceeded by more than 5dB and
cannot be mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted

levels applies for the evening/night period and a 2dB positive adjustment applies for the
daytime period.

Table 9 One-third Octave Low Frequency Noise Thresholds

Hz/dB(Z) One-third octave LZeq,15minute threshold level

Frequency (Hz) 10 (12.5| 16 | 20 | 25 |31.5| 40 | 50 | 63 | 80 | 100 | 125 160

dB(Z) 92 | 89 | 86 | 77 | 69 |61 | 54 | 50 | 50 | 48 | 48 | 46 44

6.3.6 Applicable Meteorological Conditions

The Noise Criteria in Table 6 are to be applied under all meteorological conditions except for the
following:

* Wind speeds greater than 3 m/s at 10 m above ground level; or

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

« Stability category G temperature inversion conditions.
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APPENDIX

B CALIBRATION CERTIFICATES
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I INTRODUCTION

11 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations at
Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of Mudgee. The
purpose of the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period of 1/2 July

2019 at eight locations.

1.2 Monitoring Locations

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

monitoring position, not the location of residences.

Table 1.1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location
N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south
N13 'Coonaroo' off Moolarben Road, Moolarben
N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular
N15 Track off Barigan Street near Wollar Public School, Wollar Village
N17 Mogo Road, off Araluen Road, Wollar
N19 North Mogo Road, Mogo
N20 Ringwood Road, off Wollar Road, Wollar
N21 'Wandoona', Barigan Road, Wollar
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Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2017)
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WILPINJONG COAL MINE
Noise and Blasting Monitoring Locations

Global Acoustics Pty Ltd |PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global@globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring July 2019

19182_R01

Page 3

13 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
LAmax
LAl
LA1,1minute

LA10

LA350
LA9o

LAmin
LAeq
dB(A)

SPL
Hertz (Hz)
VTG

Stability class

The A-weighted root mean squared (RMS) noise level at any instant
The maximum A-weighted noise level over a time period or for an event
The noise level which is exceeded for 1 per cent of the time

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

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

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

The level exceeded for 90 per cent of the time, which is approximately the average of the minimum
noise levels. The L9 level is often referred to as the “background” noise level and is commonly

used to determine noise criteria for assessment purposes
The minimum A-weighted noise level over a time period or for an event

The average noise energy during a measurement period

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

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

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

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

Stability class (or category) is determined from measured wind speed and VTG

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

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764, April
2017), which covers all current operations and has now replaced the previous consent (05-0021). The relevant noise

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

2.2 Environment Protection Licence

WCP currently holds Environment Protection Licence (EPL) No. 12425 issued by the Environment Protection
Authority (EPA), most recently issued in April 2019. Relevant noise sections of the EPL are reproduced in Appendix A.

23 Noise Monitoring Program

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

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

24 Project Specific Criteria

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

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

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP Descriptor Monitoring Location Day Evening Night
/ Resident LAeq,15minute LAeq,15minute LAeq,lSminute/
Number LA1,1minute

N6 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
N17? 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 NP{I.

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

2.51  Tonal and Intermittent Noise

As defined in the NP{I:
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.

252 Low-frequency Noise

As defined in the NP1T:

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 NP{I 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 Leg, 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 NPl is reproduced below:

Table C2: One-third octave low-frequency noise thresholds.

Hz/dB(Z) | One-third octave Lzeq1smin threshold level

Frequency | 10 125 |16 20 | 25 31.5 | 40 50 |63 |80 100 | 125 | 1860
(Hz)
dB(Z) 92 89 86 77 69 61 54 50 | 50 |48 48 46 44
MNotes:

« dB(Z) = decibel (£ frequency weighted).

» Forthe assessment of low-frequency noise, care should be taken to select a wind screen that can protect the
microphone from wind-induced noise characteristics at least 10 dB below the threshold values in Table C2 for

wind speeds up to & metres per second. It is likely that high performance larger diameter wind screens
{nominally 175 mm) will be required to achieve this performance (Hessler, 2008). In any case, the
performance of the wind screen and wind speeds at which data will be excluded needs to be stated.

« Low-frequency noise corrections only apply under the standard and/or noise-enhancing meteorological
conditions.

= Where a receiver location has had architectural acoustic treatment applied (including alternative means of
mechanical ventilation satisfying the Building Code of Australia) by a proponent, as parn of consent

requirements or as a private neqgotiated agreement, alternative extemal low-frequency noise assessment
criteria may be proposed to account for the higher transmission loss of the building fagade.

» Measurements should be made between 1.2 and 1.5 metres above ground level unless otherwise approved
through a planning instrument (consent/approval) or environment protection licence, and at locations
nominated in the development consent ar licence.
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3 METHODOLOGY

3.1 Overview

Attended environmental noise monitoring was conducted in general accordance with Australian Standard AS1055
'Acoustics, Description and Measurement of Environmental Noise', relevant NSW EPA requirements, and the WCP
NMP. Meteorological data was obtained from the WCP automatic weather station (AWS) which allowed correlation of

atmospheric parameters with measured noise levels.

3.2 Attended Noise Monitoring

During this survey, monthly attended monitoring was undertaken during the night period at each location. The duration
of each measurement was 15 minutes. Atmospheric condition measurement was also undertaken at each monitoring

location. Attended monitoring during this reporting period was undertaken by Tambalyn Durney.

Attended monitoring is preferred to the use of noise loggers when determining compliance with prescribed limits as it
allows an accurate determination of the contribution, if any, to measured noise levels by the source of interest (in this
case WCP).

This survey presents noise levels gathered during attended monitoring that are the result of many sounds reaching the
sound level meter microphone during monitoring. Received levels from various noise sources were noted during
attended monitoring and particular attention was paid to the extent of WCP’s contribution, if any, to measured levels.

At each receptor location, WCP’s LAeq,15minute @1d LA, 1minute (in the absence of any other noise) was measured

directly, where possible, or, determined by frequency analysis.

If the exact contribution of the source of interest cannot be established, due to masking by other noise sources in a
similar frequency range, but site noise levels are observed to be well below (more than 5 dB lower than) any relevant
criterion, a maximum estimate of the potential contribution of the site might be made based on other measured site-only
noise descriptors in accordance with Section 7.1 of the NPfI. This is generally expressed as a 'less than' quantity, such
as <20 dB or <30 dB.

The terms 'Inaudible’ (IA) or 'Not Measurable' (NM) may also be used in this report. When site noise is noted as 1A, no
site noise was audible at the monitoring location. When site noise is noted as NM, this means some noise was audible
but could not be quantified. If site noise was NM due to masking but estimated to be significant in relation to a relevant

criterion, we would employ methods (e.g. measure closer and back calculate) to determine a value for reporting.
All sites noted as NM in this report are due to one or more of the following reasons:
»  Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

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

(e.g. breeze in foliage or continuous road traffic noise) that cannot be eliminated by moving closer; and/or

* It was not feasible, nor reasonable to employ methods such as move closer and back calculate. Cases may
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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 LA 1 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 LAmgax, received from the site during the entire measurement period

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

3.3 Attended Noise Monitoring

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

as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date
Rion NA-28 sound level meter 30131882 05/02/2021
Pulsar 106 acoustic calibrator 74813 21/02/2021
Rion NA-28 sound level meter 00701424 14/06/2021
Pulsar 105 acoustic calibrator 78226 01/02/2021

34 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 LA¢q criterion, as 5 dB is the maximum penalty that

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

All measurements meeting these conditions were evaluated for possible low-frequency penalty applicability in
accordance with the NPfI.
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3.5 Attended Real-Time Noise Monitor Comparison

WCP only noise levels from four attended monitoring locations are compared to results from nearby Sentinex units.
Start times of attended and real-time measurements do not directly overlap. Real-time measurement with the most

overlap with attended monitoring times are selected for comparison.

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

Figure 1.

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

Report Descriptor for Attended Real-Time Monitor ID Monitoring Location
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 - JULY 2019’

Location Start Date and LAmax LAt LA10 Laso LAeq LA9g LAmin LCeq

Time dB dB dB dB dB dB dB dB
N6 02/07/2019 01:18 50 36 32 28 29 25 22 53
N13 02/07/2019 00:41 36 29 27 25 26 24 21 49
N14 02/07/2019 00:29 45 36 29 26 27 24 22 48
N15 01/07/2019 23:10 56 53 50 31 43 26 23 60
N17 01/07/2019 22:34 50 32 28 26 27 25 22 54
N19 01/07/2019 22:07 42 28 25 22 23 20 18 49
N20 01/07/2019 23:43 51 47 37 27 35 20 17 54
N21 02/07/2019 00:56 52 44 40 28 34 26 23 58

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 NPAI.

There were no intermittent or tonal noise sources, as defined in the NPfl, audible from site during the survey. None of

the measurements satisfied the conditions outlined in Section 3.4 when assessing low-frequency noise.

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

Table 4.2 and Table 4.3 detail LAeq,15minute @and LA 1, 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: L peq, 15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA - JULY 2019

Locatio Start Date and Wind Speed  Stability  Criterion Criterion WCP Exceedance °
n Time m/s' Class' dB Applies? **  LAeq,15min 4B *
N6 02/07/2019 01:18 0.6 F 37 Yes <30 Nil
N13 02/07/2019 00:41 0.0 F 36 Yes <25 Nil
N14 02/07/2019 00:29 0.0 F 35 Yes <30 Nil
N15 01/07/2019 23:10 0.0 G 35 No <30 NA
N17 01/07/2019 22:34 0.8 F 35 Yes 27 Nil
N19 01/07/2019 22:07 0.5 F 35 Yes <20 Nil
N20 01/07/2019 23:43 0.0 F 35 Yes IA Nil
N21 02/07/2019 00:56 0.8 G 35 No <30 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. Site-only L Aeg 15minute attributed to WCP, including modifying factors if applicable; and
5. NAin exceedance column means atmospheric conditions have determined that criterion is not applicable.
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Table 4.3: L 4] jminute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA - JULY 2019

Location Start Date and Wind Speed Stability  Criterion Criterion WCPL Al,1min Exceedance °
Time m/s’ Class ' dB Applies? > dB*

N6 02/07/2019 01:18 0.6 F 45 Yes 34 Nil
N13 02/07/2019 00:41 0.0 F 45 Yes <25 Nil
N14 02/07/2019 00:29 0.0 F 45 Yes <30 Nil
N15 01/07/2019 23:10 0.0 G 45 No 30 NA
N17 01/07/2019 22:34 0.8 F 45 Yes 33 Nil
N19 01/07/2019 22:07 0.5 F 45 Yes <25 Nil
N20 01/07/2019 23:43 0.0 F 45 Yes IA Nil
N21 02/07/2019 00:56 0.8 G 45 No <30 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. Site-only LAT 1minute attributed to WCP; and

5. NAin exceedance column means atmospheric conditions have determined that criterion is not applicable.

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 LA g are typically good indicators of mining noise levels.

Table 4.4: REAL-TIME AND ATTENDED NOISE LEVELS, JULY 2019’

Location/ Attended Start Sentinex Start Sentinex Data’ Attended
Sentinex Date and Time Date and Time measurement
Total Low pass Low pass WCP

LAeq dB (<630Hz) (<630Hz) LAeq dB
4 LAeq dB LAgg dB 1
N15/SX33 01/07/2019 23:10 01/07/2019 23:15 NR NR NR <30
N19/SX32 01/07/2019 22:07 01/07/2019 22:00 25 24 NR <20
N20/SX30 01/07/2019 23:43 01/07/2019 23:45 NR NR NR 1A
N21/SX31 02/07/2019 00:56 02/07/2019 01:00 40 39 NR <30

Notes:

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

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

Atmospheric condition data measured by the operator during each measurement using a Kestrel hand-held weather
meter is shown in Table 4.5. The wind speed, direction and temperature were measured at approximately 1.8 metres.

Attended noise monitoring is not undertaken during rain, hail, or wind speeds above 5 m/s at measurement level.

Table 4.5: MEASURED ATMOSPHERIC CONDITIONS — JULY 2019

Location Start Date And Time Temperature Wind Speed Wind Direction Cloud Cover eighths
°C m/s °MN
N6 02/07/2019 01:18 1 0.0 - 0
N13 02/07/2019 00:41 6 1.0 200 0
N14 02/07/2019 00:29 3 1.7 200 0
NI15 01/07/2019 23:10 4 0.0 - 0
N17 01/07/2019 22:34 5 0.0 - 0
NI19 01/07/2019 22:07 7 0.0 - 0
N20 01/07/2019 23:43 3 0.0 - 0
N21 02/07/2019 00:56 5 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 specified noise
criteria.
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5 DISCUSSION

5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into account in
each measurement via statistical descriptors. From these observations, summaries have been derived for each location

and provided in this chapter. Statistical 1/3 octave-band analysis of environmental noise was undertaken and the
following figures display frequency ranges of various noise sources at each location for LA 1, LA10, LAeq. LA50 and

LA9q descriptors. These figures also provide, graphically, statistical information for these noise levels.

An example is provided as Figure 2 where it can be seen that frogs and insects are generating noise at frequencies above
1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical. Adding levels at frequencies that
relate to mining only allows separate statistical results to be calculated. This analysis cannot always be performed if
there are significant levels of other noise at the same frequencies as mining, such as dogs, cows, or (most commonly)

road traffic.

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the L A1 result

by a small margin but is entirely accurate for L Aeq-

Environmental Noise Levels
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Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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511 Né

Environmental Noise Levels at N6
Measurement Start Time 02 July 2019 01:18
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Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village

Mining continuum and track noise were audible from WCP throughout the measurement, resulting in a site only LAeq

of less than 30 dB. Track noise generated the site only LA 1, 1minute of 34 dB.

Birds, dogs, a train and WCP continuum were responsible for the measured LA 1, LA10 and LAeq. WCP continuum
generated the measured LA 50 and LA 9.
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512 N3

Environmental Noise Levels at N13
Measurement Start Time 02 July 2019 00:41
Measured Noise Levels:
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Figure 4: Environmental Noise Levels — N13, 'Coonaroo' off Moolarben Road

A low-level continuum from WCP was audible throughout the measurement, resulting in a site only Lpeq and

LA1,1minute of less than 25 dB.

Frogs were responsible for all measured noise levels.

Continuum from another mining operation was also noted.
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513 N4

Environmental Noise Levels at N14
Measurement Start Time 02 July 2019 00:29

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

A low-level continuum from WCP was audible throughout the measurement generating a site-only LAeq,15minute and

LA1,1minute of less than 30 dB.

Birds generated the measured LA and contributed to the measured LA10 and LAeq- WCP continuum and insects
contributed to the measured LA 1( and LA eq, and were responsible for the measured LA 50 and LA9.
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514  NI5

Environmental Noise Levels at N15

Measurement Start Time 01 July 2019 23:10
0 Measured Noise Levels:
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Figure 6: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village

A low-level continuum from WCP was audible during the measurement generating the site-only LAeq, 15minute of less

than 30 dB. An impact noise generated the site only LA 1, 1minute ©f 30 dB. Track noise was also noted.

A train generated the measured LA1, LA10 and Laeg, and contributed to the Lo50. WCP was responsible for the
measured L A9( and contributed to the LA 5¢.

Birds and bats were also noted.
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515  NI7

Environmental Noise Levels at N17
Measurement Start Time 01 July 2019 22:34

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

A mining continuum from WCP was audible during the measurement and generated the site-only LAeq,15minute of

27 dB. Track noise generated the site only LA 1 1minute 0of 33 dB.

WCP continuum and track noise were responsible for all measured noise levels.
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516 NI9

Environmental Noise Levels at N19

Measurement Start Time 01 July 2019 22:07
0 Measured Noise Levels:
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Figure 8: Environmental Noise Levels — N19, Upper Mogo Road

Track noise was briefly audible from WCP during the measurement, resulting in a site only LA¢q of less than 20 dB and

a site only LA 1 1minute Of less than 25 dB.

Aircraft noise and animals in foliage were responsible for the measured levels.

Bats were also noted.
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517  N20

Environmental Noise Levels at N20
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Figure 9: Environmental Noise Levels, N20 — Ringwood Road

WCP was inaudible during the measurement.
A train was responsible for all measured noise levels.

Bats and cows were also noted.
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518 N2

Environmental Noise Levels at N21

- Measurement Start Time 02 July 2019 00:56
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Figure 10: Environmental Noise Levels, N21 — '"Wandoona', Barigan Road

LAl
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LA50
LA90

LAeq m—

Measured Noise Levels:
Ly 44dB
Lo 40 dB
L 34 dB
Laso 28 dB
Laop 26 dB

WCP Only Noise Levels:
Lt tminue <30 dB

Lacq <30 dB

All statistics are 15 minutes
unless noted otherwise

B Total LAS0 WM Total LAeq

A low-level general continuum from WCP was audible during the measurement generating the site-only LAeq,15minute

and LA 1, 1minute of less than 30 dB. A horn and track noise were also noted.

A train generated the measured LA 1, LA10 and LAeq. WCP was responsible for the measured LA 50 and LA9o.

Road traffic, birds and a train horn were also noted.
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6 SUMMARY OF COMPLIANCE

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations at WCP, an
open cut coal mine located approximately 40 kilometres north east of Mudgee. The purpose of the attended noise
monitoring survey is to quantify and describe the acoustic environment around the site and compare results with

specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period of 1/2 July

2019 at eight monitoring locations.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the July 2019 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.

Al

NOISE

MNoise Criteria

Wilpinjong Coal Extension Project Approval (SSD-6764)

3.

The App

licant must ensure that the noise generated by the development does not exceed the criteriain

Table 3 at any residence on privately-owned land or at the other specified locations.

Table 3: Moise criteria dB(A)

Day Evening Night
Location Lasqusminue) = Lasqusminute) | Lasquusminuie) | Lasgt minute

102 36 36 38 45
Wollar Village — Residential 36 37 37 45
All other privately owned land 35 35 35 45
901 — Wollar School 35 (intemal) -

45 (extemal)

When in use
150A — 5t Luke's Anglican Church 40 (intemal) -
900 — St Laurence O'Toolke Catholic When in use
Church

Note: To interpret the locations referred to in Table 3, see the applicable figures in Appendix 5.

Moise generated by the development is to be measured in accordance with the relevant requirements of
the NSW Industrial Noise Policy (as may be updated from time to time). Appendix 6 sets out the
meteorological conditions under which these criteria apply along with any modifications to the NSW

Industria

I Noise Palicy and the requirements for evaluating com pliance with these criteria.

Howewver, these criteria do not apply if the Applicant has an agreement with the owner/s of the relevant

residenc

e of land to generate higher noise levels, and the Applicant has advised the Department in

writing of the terms of this agreement

Operating Conditions

4,

The Applicant must:

(a)
(b)

implement all reasonable and feasible measures to minimise the construction, operational, low
frequency, road and rail noise of the development;

operate a comprehensive noise management system that uses a combination of predictive
meteorological forecasting and real-time noise monitoring data to guide the day to day planning
of mining operations, and the implementation of both proactive and reactive noise mitigation
measures to ensure compliance with the relevant conditions of this consent,

minimise the noise impacts of the development during meteorological conditions when the noise
limits in this consent do not apply (see Appendix 6);

only use locomotives and rolling stock that are approved to operate on the NSW rail network in
accordance with the noise limits in ARTC's EPL;

co-ordinate noise management at the site with the noise management at Moolarben and Ulan
mines to minimise cumulative noise impacts; and

carry out regular monitoring to determine whether the development is complying with the relevant
conditions of this consent.
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Noise Management Plan
E. Prior to carrying out any development under this consent, unless the Secretary agrees otherwise, the

Applicant must prepare a MNoise Management Plan for the development to the satisfaction of the
Secretary. This plan must:

(a) be prepared in consultation with the EPA,;
(k) describe the measures that would be implemented to ensure compliance with the noise criteria
and operating conditions in this consent;
(c) describe the proposed noise management system in detail; and
(d) include a monitoring program that:
. evaluates and reports on:
- the effectiveness of the noise management system;
- compliance against the noise criteria in this consent; and
- compliance against the noise operating conditions;

. includes a program to calibrate and validate the real-time noise monitoring results with the
attended monitoring results over time (so the real-time noise monitoring program can be
used as a better indicator of compliance with the noise criteria in this consent and trigger for
further attended monitoring); and

. defines what constitutes a noise incident, and includes a protocol for identifying and notifying
the Department and relevant stakeholders of any noise incidents.

6. The Applicant must implement the approved Moise Management Plan for the development.

APPENDIX 6
NOISE COMPLIANCE ASSESSMENT

Applicable Meteorological Conditions

1. The noise criteria in Table 3 of schedule 3 are to apply under all meteorological conditions except the
following:
(@) wind speeds greater than 3 m/s at 10 m above ground level; or
(b) stability category F tem perature inversions and wind speeds greater than 2 m/fs at 10 m above ground

level; or

(c) stability category G temperature inversion conditions.

Determination of Meteorological Conditions

2. Except for wind speed at microphone height, the data to be used for determining meteorological conditions
must be that recorded by the meteorological station located on the site.

Compliance Monitoring

3. Attended monitoring is to be used to evaluate compliance with the relevant conditions of this consent.
4. This monitoring must be carried out at least 12 times a year, unless the Secretary directs otherwise.
5. Unless otherwise agreed with the Secretary, this monitoring is to be carried out in accordance with the

relevant requirements for reviewing performance set out in the NSW Industrial Noise Policy (as amended
from time to time), in particular the requirements relating to:

(@)
(b)
(©)

(d)

monitoring locations for the collection of representative noise data;

meteorological conditions during which collection of noise data is not appropriate;

equipment used to collect noise data, and conformity with Australian Standards relevant to such
equipment; and

modifications to noise data collected, including for the exclusion of extraneous noise and/or penalties
for modifying factors apart from adjustments for duration.
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B. The assessment of excessive levels of low frequency noise generated by the mine shall be as follows:
Measurefassess C- and A-weighted Leq,T levels over same time period. Where the C minus A level is

15dB or more and:

» where any of the 1/3 octave noise levels in Table 6-1 are exceeded by up to 5dB and cannot be
mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period.
» where any of the 1/3 octave noise levels in Table 6-1 are exceeded by more than 5dB and cannot be

mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period and a 2dB positive adjustment applies for the daytime period.

Table 6-1:  One-third octave low frequency noise thresholds
Hz/dB({Z) | One-third octave Lzeq isminuwte threshold level
Frequency | 10 125 | 16 20 25 315 | 40 50 | 63 |80 100 125 | 160
(Hz)
dB(Z) 92 89 86 77 69 61 54 50 |50 |48 418 46 44
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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.

L5 Noise limits

L5.1 Noise generated at the premises must not exceed the noise limits presented in the table below. The
locations referred to in the table below are indicated in Appendix 5 - Figures 1 and 2 of Development

Consent number SSD-6764 dated 24 April 2017.

Location Day Evening Night Night
LAeq(15 minute) LAeq(15 minute) LAeq(15 minute) LA1(1 minute)
Wollar village - 36 37 37 45
residential
All other privately 35 35 35 45
owned land
102 36 36 38 45
Wollar school 35 (internal),
45 (external)
when in use
St Luke's Anglican 40 (internal)
Church & St when in use

Laurence O'Toole
Catholic Church

Note: The above noise limits do not apply at properties where the licensee has a written agreement with the
landowner to exceed the noise limits.

L5.2 For the purpose of condition L5.1;

- Day is defined as the period from 7am to 6pm Monday to Saturday and 8am to 6pm Sunday and Public
Holidays.

- Evening is defined as the period 6pm to 10pm.

- Night is defined as the period from 10pm to 7am Monday to Saturday and 10pm to 8am Sunday and
Public Holidays.

L5.3 The noise limits set out in condition L5.1 apply under all meteorological conditions except for the
following:

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

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

c) Stability category G temperature inversion conditions.
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L5.4 For the purpose of condition L5.3:
a) The meteorological data to be used for determining meteorological conditions is the data recorded by
the meteorological weather station identified as EPA identification Point 21 in condition P1.1; and
b) Temperature inversion conditions (stability category) are to be determined by the sigma-theta method
referred to in Part E4 of Appendix E to the NSW Industrial Noise Policy.

L5.5 To determine compliance:
a) With the Leq(15 minute) noise limits in condition L5.1, the noise measurement equipment must be
located:

i) approximately on the property boundary, where any dwelling is situated 30 metres or less
from the property boundary closest to the premises; or

ii) within 30 metres of a dwelling fagade, but not closer than 3 metres where any dwelling
on the property is situated more than 30 metres from the property boundary closest to
the premises; or, where applicable

i) within approximately 50 metres of the boundary of a National Park or Nature Reserve

b) With the LA1(1 minute) noise limits in condition L5.1, the noise measurement equipment must be
located within 1 metre of a dwelling fagade.

c) With the noise limits in condition L5.1, the noise measurement equipment must be located:
i) at the most affected point at a location where there is no dwelling at the location; or
ii) at the most affected point within an area at a location prescribed by conditions L5.5(a) or
L5.5(b).

L5.6 A non-compliance of condition L5.1 will still occur where noise generated from the premises in excess of
the appropriate limit is measured:

a) at a location other than an area prescribed by conditions L5.5(a) and L5.5(b); and/or
b) at a point other than the most affected point at a location.

L5.7 For the purpose of determining the noise generated at the premises the modification factors in Section 4
of the NSW Industrial Noise Policy must be applied, as appropriate, to the noise levels measured by the
noise monitoring equipment.
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A3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.

WCPL utilise a combination of operator-attended and unattended noise monitoring to assess the
performance of the Mine against the Noise Criteria from Development Consent (SSD-6467).
Operator-attended noise monitoring will be used for determining compliance against the Noise
Criteria in Table 6. Unattended real-time noise monitoring is primarily utilised as a proactive
noise control system; providing noise alerts when predetermined noise levels are triggered so
mining operations can be modified where noise levels are influenced by noise from the Project.

6.1 Monitoring Locations

Operator-attended noise monitoring locations have been chosen considering the following
criteria:

« [n any given direction, the site is as close as reasonably practical to the nearest Private
Receiver;

« There is no closer Private Receiver that is not monitored;

* The site is unlikely to cause concern to any person residing on nearby private property;
and

= The site can be safely accessed by the persons carrying out the noise monitoring.

WCPL will undertake operator-attended noise monitoring as identified in Table 7 (Figure 3 and
Figure 4). Real-time noise monitoring units are relocated from time to time, to assist with
additional targeted noise monitoring and in response to community complaints. Real-time noise
monitoring locations will be reviewed and modified as necessary in response to monitoring
results, changes to the operation, or as a result of community consultation.
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Location

Site

Type

Table 7: Noise Monitoring Locations

Easting®

Northing®

Justification

St Laurence MG Operator- 777299.9 6415716.9 | Location based on the nearest community

O'Toole attended structure to the East of the Mine

Church Moise

Coonaroo MN13 | Operator- 763758.9 6413471.9 | Location based on the nearest community
attended structure to the West of the Mine
Moise

Tichular N14 | Operator- 778791.9 6408624.7 | Location based on the nearest community
attended structure to the South of the Mine
Moise

Wollar N15 | Operator- 777452.0 6416158.9 | Location based on the nearest community

Village attended structure to the South-East of the Mine
Moise

Mogo Rd N17 | Operator- 780771.0 6420641.0 | Location based on the nearest community
attended structure to the North-East of the Mine
Moise

Mogo Rd N19 | Operator- 782644.5 6424151.1 | Location based on the nearest and residential
attended community structure to the North-East of the
Moise Mine
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Location Site Type asting Northing ustification

Ringwood N20 | Operator- | 785964.2 6419050.6 | Location based near to community residence in

Road attended discussions with DP&E and EPA on the 23 May
MNoise 2017 to the East of the Mine.

Wandoona N21 | Operator- | 777684.4 6414786.2 | Location based on recommendations from noise
attended specialist (SLR) review of this NMP in May 2017.
MNoise

WCPL Rail - Meteorology | 770630.9 6418085.1 | Location based on consideration of prevailing

Loop & Inversion meteorological conditions

Wollar . Real-Time | 777608.9 6415996.8 | Location based on the nearest non-mine owned

Village" Moise - residence to the South-East of the Mine
Fixed

N15 operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Mogo Rd" . Real-Time | 782644.5 6424151.1 | Location based on the nearest non-mine owned
Moise - residence to the East of the Mine
Fixed

MN19  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Ringwood - Real-Time | 785964.2 6419050.6 | Location based near to community residence in
Road MNoise - discussions with DP&E and EPA on the 23 May
Fixed 2017 to the East of the Mine.

MN20  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Wandoonaa - Real-Time T77684.4 6414786.2 Location based on recommendations from noise
Noise - specialist (SLR) review of this NMP.
Mobile

MN21 operator-attended  Noise  Monitoring
(validation of real-time noise monitaring)

Motes:

1. MGAS4, Zone 55

2. Monitoring will be undertaken at this location until it can be demonstrated that the noise contribution from the
Mine is negligible. At this point, WCPL will notify DP&E and EPA of the results of this monitoring and advise
if and when the monitoring at this location will be scaled back or discontinued.

3. The real-time noise monitor at Wandoona may be relocated in response to a complaint or identified noise
issue at another location.

4. Where continuous monitors are located at compliance locations (e.g. privately owned receivers), WCPL will
conduct a review of the identification/c haracterisation of mine-related noise by the real-time monitoring
system at that location by comparing against ohserved mine-related noise identified during operator-
attended monitoring (i.e. validate the identification of mine related noise and filtering of extraneous noise
sources by the real-time system). Refer to Section 6.5.

Should circumstances change, WCPL may amend the noise monitoring locations shown in
Table 7 with consideration to the above criteria. WCPL will update this NMP, in consultation with
DP&E and the EPA.
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6.3.3 Methodology

Operator-attended noise monitoring will be undertaken at the locations and frequency as
outlined in Table 8 by an independent acoustic consultant and guided by the requirements of the
INP (EPA, 2000) and AS 1055.1-1997 ‘Acoustics — Description and measurement of

environmental noise — General procedures’. Routine operator-attended noise monitoring will be
undertaken during night-time periods (10 pm - 7 am).

If any of the Noise Criteria are exceeded, a second measurement will be taken at the same
location within 75 minutes of the first measurement. If the second measurement does not
exceed the Noise Criteria, as defined in Table 6, then the result will be recorded and the
attended noise monitoring program resumed.

If the second measurement does exceed the applicable Noise Criteria, then:

a) The noise consultant will immediately report both results to the WCPL Environment and
Community Manager or delegate immediately; and

b) Upon confirming the exceedances are deemed a non-compliance in accordance with the
Figure 5, WCPL will report both results to DP&E and EPA immediately, upon confirming
the exceedance (Section 9.0).

WCPL will:

a) Take immediate action in accordance with the NMS;

b) Arrange for additional operator-attended noise monitoring to occur at that site within 1
week; and

c) Deploy the mobile real-time noise monitor to measure and record the noise at that site
for at least a 1 week period.

WCPL will also investigate any changes to the mine operations, and may revisit the noise model
on the basis of the noise measurements recorded at the site.

The acoustic noise consultant will consider the modification factors in Section 4 of the INP (EPA,
2000) during the evaluation of attending monitoring results.
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The assessment of excessive levels of low frequency noise generated by the mine shall be as

follows: Measure/assess C- and A-weighted Leq,T levels over same time period. Where the C
minus A level is 15dB or more and:

+ Where any of the 1/3 octave noise levels in Table 9 are exceeded by up to 5dB and

cannot be mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted
levels applies for the evening/night period.

« Where any of the 1/3 octave noise levels in Table 9 are exceeded by more than 5dB and
cannot be mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted

levels applies for the evening/night period and a 2dB positive adjustment applies for the
daytime period.

Table 9 One-third Octave Low Frequency Noise Thresholds

Hz/dB(Z) One-third octave LZeq,15minute threshold level

Frequency (Hz) 10 |12.5| 16 | 20 | 25 |31.5| 40 | 50 | 63 | 80 | 100|125 160

dB(Z) 92 | 89 | BB | 77 | 69 | B1 | 54 | 50 | 50 | 48 | 48 | 46 44

6.3.6 Applicable Meteorological Conditions

The Noise Criteria in Table 6 are to be applied under all meteorological conditions except for the
following:

* Wind speeds greater than 3 m/s at 10 m above ground level; or

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

« Stability category G temperature inversion conditions.
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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 1/2 August 2019 . The purpose of attended noise monitoring was to quantify and describe the

acoustic environment around WCP and compare results with specified limits.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the August
2019 monitoring. Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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I INTRODUCTION

11 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 1/2 August 2019 . 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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Source: WCPL (2017); NSW Dept of Industry (2015);
NSW Land & Property Information (2015)

WILPINJONG COAL MINE
Noise and Blasting Monitoring Locations
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13 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
L Amax The maximum A-weighted noise level over a time period or for an event
LAl The noise level which is exceeded for 1 per cent of the time
LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute
La10 The noise level which is exceeded for 10 per cent of the time, which is approximately the
average of the maximum noise levels
LAs0 The noise level which is exceeded for 50 per cent of the time
La9o The level exceeded for 90 per cent of the time, which is approximately the average of the
minimum noise levels. The L g 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
T1A 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 on 11 April 2019. Relevant noise sections of the licence are reproduced in

Appendix A.

23 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.

24 Project Specific 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 Monitoring Location Day Evening Night
Descriptor / LAeq,lSminute LAeq,15minute LAeq,15minute /
Resident LA1,1minute

Number
N6! 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 NPfL.

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

2.51  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.
252 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:

Measurelassess source contribution C-weighted and A-weighted Leg, 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:

o 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

o 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:

Table C2: One-third octave low-frequency noise thresholds.

Hz/dB(Z) | One-third octave Lzeq1smin threshold level

Frequency | 10 125 |16 20 | 25 31.5 | 40 50 |63 |80 100 | 125 | 1860
(Hz)
dB(Z) 92 89 86 77 69 61 54 50 | 50 |48 48 46 44
MNotes:

« dB(Z) = decibel (£ frequency weighted).

» Forthe assessment of low-frequency noise, care should be taken to select a wind screen that can protect the
microphone from wind-induced noise characteristics at least 10 dB below the threshold values in Table C2 for

wind speeds up to & metres per second. It is likely that high performance larger diameter wind screens
{nominally 175 mm) will be required to achieve this performance (Hessler, 2008). In any case, the
performance of the wind screen and wind speeds at which data will be excluded needs to be stated.

« Low-frequency noise corrections only apply under the standard and/or noise-enhancing meteorological

conditions.

= Where a receiver location has had architectural acoustic treatment applied (including alternative means of
mechanical ventilation satisfying the Building Code of Australia) by a proponent, as parn of consent
requirements or as a private neqgotiated agreement, alternative extemal low-frequency noise assessment
criteria may be proposed to account for the higher transmission loss of the building fagade.

» Measurements should be made between 1.2 and 1.5 metres above ground level unless otherwise approved
through a planning instrument (consent/approval) or environment protection licence, and at locations
nominated in the development consent ar licence.
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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 fifteen minute measurement. Monitoring is undertaken once

per month at each location.
Attended monitoring during this reporting period was undertaken by 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, LAo109, LA50 or LAgg. 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 NPfl 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 LA{ 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 LAmay, 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 {minute measurement should be undertaken at one (1)

metre from the dwelling facade and the L Aeq Measurement within 30 metres of the dwelling. However, the

direct measurement of noise at 1 metre from the fagade 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 NPfl 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 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 701424 14/06/2021
Rion NC-73 acoustic calibrator 30131882 05/02/2021
Rion NA-28 sound level analyser 74813 21/02/2021
Pulsar 106 acoustic calibrator 78226 01/02/2021

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 L Aeq 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 L Aeq 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 L Aeq Criterion, as 5 dB is the maximum

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

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

in accordance with the NPfI.
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34 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 Real-Time Monitor ID Monitoring Location
monitoring location
NA15 SX33-N1 Wollar Village
NA19 S5X32-N1 North Mogo Road
NA20 SX30-N1 Ringwood Road, off Wollar Road
NA21 SX31-N1 ‘Wandoona', Barigan Road
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Telephone +612 4966 4333 | Email global®globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring August 2019
19209 _RO1 Page 10

4 RESULTS

4.1 Total Measured Noise Levels

Overall noise levels measured at each location during attended measurement are provided in Table 4.1.
Discussion as to the noise sources responsible for these measured levels is provided in Chapter 5 of this

report.

Table 4.1: MEASURED NOISE LEVELS — AUGUST 2019’

Location Start Date and LAmax LA1 LA10 LaAso LAeq LA90 LAmin LcCeq

Time dB dB dB dB dB dB dB dB
N6 02/08/2019 01:14 40 31 27 24 25 22 21 54
N13 02/08/2019 01:49 39 33 30 28 28 26 23 48
N14 02/08/2019 00:23 48 37 34 29 31 25 23 47
N15 01/08/2019 23:02 61 50 46 30 41 27 25 57
N17 01/08/2019 22:29 42 27 22 18 20 15 14 54
N19 01/08/2019 22:00 41 28 21 19 20 16 14 54
N20 01/08/2019 23:35 52 49 35 27 34 18 15 54
N21 02/08/2019 00:52 54 47 43 29 38 24 22 58

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 NPAI.

There were no intermittent or tonal noise sources, as defined in the NPfl, audible from site during the survey.
None of the measurements satisfied the conditions outlined in Section 3.3 when assessing low-frequency

noise.

Therefore no further assessment of modifying factors was undertaken.

Global Acoustics Pty Ltd |PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global®globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring August 2019
19209 _RO1 Page 11

4.3 Attended Noise Monitoring

Table 4.2 and Table 4.3 detail L Aeq,15minute and LA1 Iminute 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: L Aeg 5minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA - AUGUST 2019

Location Start Date and Wind Stability  Criterion Criterion WCP Exceedance **
Time Speed Class dB Applies?*  Lpeq,15min
m/s™? dB~*
N6 02/08/2019 01:14 0.0 G 37 No <20 NA
N13 02/08/2019 01:49 0.0 G 35 No 26 NA
N14 02/08/2019 00:23 0.0 G 35 No NM NA
N15 01/08/2019 23:02 0.6 G 37 No IA NA
N17 01/08/2019 22:29 0.8 G 38 No IA NA
N19 01/08/2019 22:00 1.9 G 35 No IA NA
N20 01/08/2019 23:35 0.0 G 35 No IA NA
N21 02/08/2019 00:52 0.0 G 35 No IA NA
Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;
2. 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;

These are results for WCP in the absence of all other noise sources;
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: LA] Iminute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA — AUGUST 2019
Location Start Date and Wind Stability =~ Criterion  Criterion WCP Exceedance
Time Speed Class * dB Applies?  LA1,1min >
m/s dB %

N6 02/08/2019 01:14 0.0 G 45 No <20 NA
N13 02/08/2019 01:49 0.0 G 45 No 31 NA
N14 02/08/2019 00:23 0.0 G 45 No NM NA
N15 01/08/2019 23:02 0.6 G 45 No IA NA
N17 01/08/2019 22:29 0.8 G 45 No 1A NA
N19 01/08/2019 22:00 1.9 G 45 No 1A NA
N20 01/08/2019 23:35 0.0 G 45 No 1A NA
N21 02/08/2019 00:52 0.0 G 45 No IA NA

Notes:

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

2. 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) L Aeq and Lpg( are typically good indicators of

mining noise levels.

Table 4.4: REAL-TIME AND ATTENDED NOISE LEVELS, AUGUST 2019’

Location/ Attended Start Sentinex Start Sentinex Data Attended
Sentinex Date and Time Date and Time
measurement
Total Low pass Low pass WwWCP
Lpeq dB (<630Hz) (<630Hz) LAeq dB
LAeq dB Lago dB

N15/5X33 01/08/2019 23:02 01/08/2019 23:00 41 40 20 IA
N19/5X32 01/08/2019 22:00 01/08/2019 22:00 20 14 NR IA
N20/5X30 01/08/2019 23:35 01/08/2019 23:30 28 26 12 IA
N21/5X31 02/08/2019 00:52 02/08/2019 01:00 37 36 NR IA

Notes:

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

2. NR -—no Sentinex data recorded for this period.
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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 — AUGUST 2019

Location Start Date And Time Temperature Wind Speed Wind Direction Cloud Cover
°C m/s °MN eighths
N6 02/08/2019 01:14 3 0.0 - 0
N13 02/08/2019 01:49 7 0.8 210 0
N14 02/08/2019 00:23 5 1.5 170 0
N15 01/08/2019 23:02 6 0.8 260 0
N17 01/08/2019 22:29 7 0.0 - 0
N19 01/08/2019 22:00 8 0.4 260 0
N20 01/08/2019 23:35 3 0.0 - 0
N21 02/08/2019 00:52 3 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
specified noise criteria and is provided in Table 4.6.
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Table 4.6: WCP METEOROLOGICAL STATION DATA’

Date and End Time Wind Speed Wind Direction Lapse Rate
m/s Degrees Degrees / 100 metres”
01/08/19 20:45 0.9 108 6.6
01/08/19 21:00 0.2 292 7.8
01/08/19 21:15 0.0 - 9.0
01/08/19 21:30 0.8 289 9.8
01/08/19 21:45 0.8 220 12.0
01/08/19 22:00 0.5 124 13.0
01/08/19 22:00 0.5 124 13.0
01/08/19 22:15 1.9 359 10.8
01/08/19 22:30 1.2 348 10.6
01/08/19 22:45 0.8 16 9.0
01/08/19 23:00 0.7 2 10.2
01/08/19 23:15 0.6 258 8.2
01/08/19 23:30 0.9 334 8.0
01/08/19 23:45 0.0 - 7.6
02/08/19 00:00 0.0 - 74
02/08/19 00:15 0.0 - 7.8
02/08/19 00:30 0.0 - 7.4
02/08/19 00:45 0.0 - 8.0
02/08/19 01:00 0.0 - 7.8
02/08/19 01:15 0.0 - 7.2
02/08/19 01:30 0.0 - 7.4
02/08/19 01:45 0.0 - 6.8
02/08/19 02:00 0.0 - 6.2
02/08/19 02:15 0.0 - 7.0
02/08/19 02:30 0.0 - 8.2
02/08/19 02:45 0.0 - 74
02/08/19 03:00 0.0 - 6.6
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 L Aeq,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,

LAgp 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
L A1 result by a small margin but is entirely accurate for L Aeq:
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Environmental Noise Levels

Measurement Start Time 20 January 2016 22:25

o Measured Noise Levels:

L, 47dB
65 | L, ,45dB
Ly 43dB
Lo, 39 dB
60 |
Site Levels:
MINING NATURE L a1 minuee 36 dB
5 L,,33dB
=
£9
— All statistics are 15 minutes
4 Insects :
2 unless noted otherwise
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Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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511 N6, 02 August 2019

Environmental Noise Levels at N6

Measurement Start Time 02 August 2019 01:14
Measured Noise Levels:
Ly, 31dB

i) Law 26 dB

Loy 25 dB

Laso 24 dB

Law 22dB

WCP Only Noise Levels:
L1, titae <20 dB
L <20 dB

All statistics are 15 minutes
unless noted otherwise

40

Measured Level dB(A)

Cows

%5 /\ Frogs and insects

i 3o, - =~ S — N T T — N =~ SV oS o o M M o A g
o o =Y 2 "8ddF 8 8R R A T L
Frequency (Hz)
— LAl  — LAlD LASD — LAS) — LAeq EEETotallLAl SEEETotal LAID Total LASOD WSS Total LAS)  EEEE Total LAeq

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

WCP was audible at low levels, generating a site-only L Aeq,15minute and LA 1 1minute of less than 20 dB.

Frogs and insects generated the measured L1 and contributed to the measured L A 7. Cows were a major
contributor to the measured LA 1.

Bats and trains were also noted.
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512  Ni3, 02 August 2019

Environmental Noise Levels at N13

i Measurement Start Time 02 August 2019 01:49

! Measured Noise Levels:
L, 33dB

& Law 30dB

Loy 28 dB

Laso 28 dB

Law 26 dB

n WCP Only Moise Levels:
R L1, it 31 dB
Lo 26 dB

All statistics are 15 minutes
unless noted otherwise

40

Measured Level dB(A)

WCF continuum Insects and frogs ‘
n
.1 ] /l,‘l\ P //:\\ ‘
G- - - - - - - - R B T R O S - 11X
Hg¥heEvsodanbesesnie " galhh®hn vy 2000

Frequency (Hz)
— LAl — LAlD LAS0)  — LA9) ~— LAeq MEETotal LAl B Total LAID Total LAS0 e Total LAS0 B Total LAeq
Figure 4: Environmental Noise Levels — N13, 'Coonaroo' off Moolarben Road

WCP was audible during the measurement. General mine continuum generated a site-only L Aeq,15minute
of 26 dB. Engine noise generated an LA {minute Of less than 31 dB.

WCP continuum contributed to the measured La1g La7 and L Aeq- Frogs and insects generated the
measured LA 50 and contributed to the measured LAo10, LA1 and L Aeq-

Sheep were also noted.
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513 N4, 02 August 2019

Environmental Noise Levels at N14

i Measurement Start Time 02 August 2019 00:23

! Measured Noise Levels:
La, 37 dB

& Law 34 dB
Lo 31 dB
Laso 29dB

0 Lago 25dB

. WCT Only Noise Levels:
- L a1, 1sisae Not Measurable
L sy Not Measurable

All statistics are 15 minutes
unless noted otherwise
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Figure 5: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

WCP was audible at low levels during the measurement and denoted as not measurable for a site-only
LAeq,lSminute and LAl,lminute.

Insects and birds generated all measured levels.

A distant train, cows and bats were also noted.
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5.14  NI5, 01 August 2019
Environmental Noise Levels at N15
. Measurement Start Time 01 August 2019 23:02
o Measured Noise Levels:
Ly, 50dB
[ Lao 46 dB
Lo 41 dB
Loaso 30 dB
LY Law 27 dB
n WCP Only Noise Levels:
= L a1 titne Inaudible
_ L seq Inaudible
L
= 30
- o
T Trains
(" &5 All statistics are 15 minutes
= unless noted otherwise
3 Trains
= 4
=
| Insects
» A\
28RBS Y TEEFLEREEEa @ & 48 & &
= = . = i 3 H g
Frequency (Hz)
— LAl — LaAlD LAS0)  — LA9) ~— LAeq MEETotal LAl B Total LAID Total LAS0 e Total LAS0 B Total LAeq

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

WCP was inaudible during the measurement.

Trains primarily generated the measured LA, LA7 and L Aeq- Insects generated the measured Lagp, LA5s0

and were a minor contributor to all other measured levels.

Birds, breeze in foliage and noise from a nearby residents were also noted.
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5.15  Ni7, 01 August 2019

Environmental Noise Levels at N17

Measurement Start Time 01 August 2019 22:29
0 Measured Noise Levels:

L 27dB
65 Lap22dB
Leq 20 dB
Laso 18dB
60 Lago 15 dB
'WCP Only Noise Levels:
5 LAt tminue INaudible
Leq Inaudible
<
Z 50 )
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z, All statistics are 15 minutes
- 45 "
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g 40
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Frequency (Hz)
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Figure 7: Environmental Noise Levels — N17 Mogo Road, off Araluen Road

WCP was inaudible.
Aircraft generated measured levels.

Other mine, distant road traffic noise and bats were also noted.

Global Acoustics Pty Ltd |PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global®globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring August 2019
19209 _RO1 Page 23

516  NI9, 01 August 2019

Environmental Noise Levels at N19

Measurement Start Time 01 August 2019 22:00
0 Measured Noise Levels:

L 28dB
65 Lap 21 dB
Leq 20 dB
Laso 18dB
60 Lago 16 dB
'WCP Only Noise Levels:
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Leq Inaudible
<
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Figure 8: Environmental Noise Levels — N19, Upper Mogo Road

WCP was inaudible.
Nearby engine noise from a residents generated measured levels.

Animals in foliage, aircraft and noise form a nearby residents were also noted.
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517  N20, 01 August 2019

Environmental Noise Levels at N20
Measurement Start Time 01 August 2019 23:35
Measured Noise Levels:
La, 49dB
& Law 35dB
Lo 34 dB
Laso 27 dB
0 Law 18dB

WCP Only Noise Levels:
L a1 titne Inaudible
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Trains and dogs
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Figuré 9: Environmental Noise Levels, N20 - Ringwood Road

WCP was inaudible.

Trains primarily generated measured levels. Dogs were a minor contributor to the measured LA and L Aeq-

Bats and birds were also noted.
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5.8  N2I, 01 August 2019

Environmental Noise Levels at N21
Measurement Start Time 02 August 2019 00:52
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Figuré 10: Environmental Noise Levels, N21 - "'Wandoona', Barigan Road

WCP was inaudible.

Trains primarily generated the measured LA, LAo1g and L Aeq- Insects and frogs generated the measured

Lagpand Lasg.
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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 1/2
August 2019 . 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
2019 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.

Al

NOISE

MNoise Criteria

Wilpinjong Coal Extension Project Approval (SSD-6764)

3.

The App

licant must ensure that the noise generated by the development does not exceed the criteriain

Table 3 at any residence on privately-owned land or at the other specified locations.

Table 3: Moise criteria dB(A)

Day Evening Night
Location Lasqusminue) = Lasqusminute) | Lasquusminuie) | Lasgt minute

102 36 36 38 45
Wollar Village — Residential 36 37 37 45
All other privately owned land 35 35 35 45
901 — Wollar School 35 (intemal) -

45 (extemal)

When in use
150A — 5t Luke's Anglican Church 40 (intemal) -
900 — St Laurence O'Toolke Catholic When in use
Church

Note: To interpret the locations referred to in Table 3, see the applicable figures in Appendix 5.

Moise generated by the development is to be measured in accordance with the relevant requirements of
the NSW Industrial Noise Policy (as may be updated from time to time). Appendix 6 sets out the
meteorological conditions under which these criteria apply along with any modifications to the NSW

Industria

I Noise Palicy and the requirements for evaluating com pliance with these criteria.

Howewver, these criteria do not apply if the Applicant has an agreement with the owner/s of the relevant

residenc

e of land to generate higher noise levels, and the Applicant has advised the Department in

writing of the terms of this agreement

Operating Conditions

4,

The Applicant must:

(a)
(b)

implement all reasonable and feasible measures to minimise the construction, operational, low
frequency, road and rail noise of the development;

operate a comprehensive noise management system that uses a combination of predictive
meteorological forecasting and real-time noise monitoring data to guide the day to day planning
of mining operations, and the implementation of both proactive and reactive noise mitigation
measures to ensure compliance with the relevant conditions of this consent,

minimise the noise impacts of the development during meteorological conditions when the noise
limits in this consent do not apply (see Appendix 6);

only use locomotives and rolling stock that are approved to operate on the NSW rail network in
accordance with the noise limits in ARTC's EPL;

co-ordinate noise management at the site with the noise management at Moolarben and Ulan
mines to minimise cumulative noise impacts; and

carry out regular monitoring to determine whether the development is complying with the relevant
conditions of this consent.
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Noise Management Plan
E. Prior to carrying out any development under this consent, unless the Secretary agrees otherwise, the

Applicant must prepare a MNoise Management Plan for the development to the satisfaction of the
Secretary. This plan must:

(a) be prepared in consultation with the EPA,;
(k) describe the measures that would be implemented to ensure compliance with the noise criteria
and operating conditions in this consent;
(c) describe the proposed noise management system in detail; and
(d) include a monitoring program that:
. evaluates and reports on:
- the effectiveness of the noise management system;
- compliance against the noise criteria in this consent; and
- compliance against the noise operating conditions;

. includes a program to calibrate and validate the real-time noise monitoring results with the
attended monitoring results over time (so the real-time noise monitoring program can be
used as a better indicator of compliance with the noise criteria in this consent and trigger for
further attended monitoring); and

. defines what constitutes a noise incident, and includes a protocol for identifying and notifying
the Department and relevant stakeholders of any noise incidents.

6. The Applicant must implement the approved Moise Management Plan for the development.

APPENDIX 6
NOISE COMPLIANCE ASSESSMENT

Applicable Meteorological Conditions

1. The noise criteria in Table 3 of schedule 3 are to apply under all meteorological conditions except the
following:
(@) wind speeds greater than 3 m/s at 10 m above ground level; or
(b) stability category F tem perature inversions and wind speeds greater than 2 m/fs at 10 m above ground

level; or

(c) stability category G temperature inversion conditions.

Determination of Meteorological Conditions

2. Except for wind speed at microphone height, the data to be used for determining meteorological conditions
must be that recorded by the meteorological station located on the site.

Compliance Monitoring

3. Attended monitoring is to be used to evaluate compliance with the relevant conditions of this consent.
4. This monitoring must be carried out at least 12 times a year, unless the Secretary directs otherwise.
5. Unless otherwise agreed with the Secretary, this monitoring is to be carried out in accordance with the

relevant requirements for reviewing performance set out in the NSW Industrial Noise Policy (as amended
from time to time), in particular the requirements relating to:

(@)
(b)
(©)

(d)

monitoring locations for the collection of representative noise data;

meteorological conditions during which collection of noise data is not appropriate;

equipment used to collect noise data, and conformity with Australian Standards relevant to such
equipment; and

modifications to noise data collected, including for the exclusion of extraneous noise and/or penalties
for modifying factors apart from adjustments for duration.
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B. The assessment of excessive levels of low frequency noise generated by the mine shall be as follows:
Measurefassess C- and A-weighted Leq,T levels over same time period. Where the C minus A level is

15dB or more and:

» where any of the 1/3 octave noise levels in Table 6-1 are exceeded by up to 5dB and cannot be
mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period.
» where any of the 1/3 octave noise levels in Table 6-1 are exceeded by more than 5dB and cannot be

mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period and a 2dB positive adjustment applies for the daytime period.

Table 6-1:  One-third octave low frequency noise thresholds
Hz/dB({Z) | One-third octave Lzeq isminuwte threshold level
Frequency | 10 125 | 16 20 25 315 | 40 50 | 63 |80 100 125 | 160
(Hz)
dB(Z) 92 89 86 77 69 61 54 50 |50 |48 418 46 44
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A2 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.

L5 Noise limits

L5.1 Noise generated at the premises must not exceed the noise limits presented in the table below. The
locations referred to in the table below are indicated in Appendix 5 - Figures 1 and 2 of Development

Consent number SSD-6764 dated 24 April 2017.

Location Day Evening Night Night
LAeq(15 minute) LAeq(15 minute) LAeq(15 minute) LA1(1 minute)
Wollar village - 36 37 37 45
residential
All other privately 35 35 35 45
owned land
102 36 36 38 45
Wollar school 35 (internal),
45 (external)
when in use

St Luke's Anglican 40 (internal)
Church & St when in use
Laurence O'Toole

Catholic Church

Note: The above noise limits do not apply at properties where the licensee has a written agreement with the
landowner to exceed the noise limits.

L5.2 For the purpose of condition L5.1;

- Day is defined as the period from 7am to 6pm Monday to Saturday and 8am to 6pm Sunday and Public
Holidays.

- Evening is defined as the period 6pm to 10pm.

- Night is defined as the period from 10pm to 7am Monday to Saturday and 10pm to 8am Sunday and

Public Holidays.

L5.3 The noise limits set out in condition L5.1 apply under all meteorological conditions except for the
following:

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

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

c) Stability category G temperature inversion conditions.
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L5.4 For the purpose of condition L5.3:
a) The meteorological data to be used for determining meteorological conditions is the data recorded by
the meteorological weather station identified as EPA identification Point 21 in condition P1.1; and
b) Temperature inversion conditions (stability category) are to be determined by the sigma-theta method
referred to in Part E4 of Appendix E to the NSW Industrial Noise Policy.

L5.5 To determine compliance:
a) With the Leq(15 minute) noise limits in condition L5.1, the noise measurement equipment must be
located:

i) approximately on the property boundary, where any dwelling is situated 30 metres or less
from the property boundary closest to the premises; or

ii) within 30 metres of a dwelling fagade, but not closer than 3 metres where any dwelling
on the property is situated more than 30 metres from the property boundary closest to
the premises; or, where applicable

i) within approximately 50 metres of the boundary of a National Park or Nature Reserve

b) With the LA1(1 minute) noise limits in condition L5.1, the noise measurement equipment must be
located within 1 metre of a dwelling fagade.

c) With the noise limits in condition L5.1, the noise measurement equipment must be located:
i) at the most affected point at a location where there is no dwelling at the location; or
ii) at the most affected point within an area at a location prescribed by conditions L5.5(a) or
L5.5(b).

L5.6 A non-compliance of condition L5.1 will still occur where noise generated from the premises in excess of
the appropriate limit is measured:

a) at a location other than an area prescribed by conditions L5.5(a) and L5.5(b); and/or
b) at a point other than the most affected point at a location.

L5.7 For the purpose of determining the noise generated at the premises the modification factors in Section 4
of the NSW Industrial Noise Policy must be applied, as appropriate, to the noise levels measured by the
noise monitoring equipment.
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A3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.

WCPL utilise a combination of operator-attended and unattended noise monitoring to assess the
performance of the Mine against the Noise Criteria from Development Consent (SSD-6467).
Operator-attended noise monitoring will be used for determining compliance against the Noise
Criteria in Table 6. Unattended real-time noise monitoring is primarily utilised as a proactive
noise control system; providing noise alerts when predetermined noise levels are triggered so
mining operations can be modified where noise levels are influenced by noise from the Project.

6.1 Monitoring Locations

Operator-attended noise monitoring locations have been chosen considering the following
criteria:

« [n any given direction, the site is as close as reasonably practical to the nearest Private
Receiver;

« There is no closer Private Receiver that is not monitored;

* The site is unlikely to cause concern to any person residing on nearby private property;
and

= The site can be safely accessed by the persons carrying out the noise monitoring.

WCPL will undertake operator-attended noise monitoring as identified in Table 7 (Figure 3 and
Figure 4). Real-time noise monitoring units are relocated from time to time, to assist with
additional targeted noise monitoring and in response to community complaints. Real-time noise
monitoring locations will be reviewed and modified as necessary in response to monitoring
results, changes to the operation, or as a result of community consultation.
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Location

Site

Type

Table 7: Noise Monitoring Locations

Easting®

Northing®

Justification

St Laurence MG Operator- 777299.9 6415716.9 | Location based on the nearest community

O'Toole attended structure to the East of the Mine

Church Moise

Coonaroo MN13 | Operator- 763758.9 6413471.9 | Location based on the nearest community
attended structure to the West of the Mine
Moise

Tichular N14 | Operator- 778791.9 6408624.7 | Location based on the nearest community
attended structure to the South of the Mine
Moise

Wollar N15 | Operator- 777452.0 6416158.9 | Location based on the nearest community

Village attended structure to the South-East of the Mine
Moise

Mogo Rd N17 | Operator- 780771.0 6420641.0 | Location based on the nearest community
attended structure to the North-East of the Mine
Moise

Mogo Rd N19 | Operator- 782644.5 6424151.1 | Location based on the nearest and residential
attended community structure to the North-East of the
Moise Mine
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Location Site Type asting Northing ustification

Ringwood N20 | Operator- | 785964.2 6419050.6 | Location based near to community residence in

Road attended discussions with DP&E and EPA on the 23 May
MNoise 2017 to the East of the Mine.

Wandoona N21 | Operator- | 777684.4 6414786.2 | Location based on recommendations from noise
attended specialist (SLR) review of this NMP in May 2017.
MNoise

WCPL Rail - Meteorology | 770630.9 6418085.1 | Location based on consideration of prevailing

Loop & Inversion meteorological conditions

Wollar . Real-Time | 777608.9 6415996.8 | Location based on the nearest non-mine owned

Village" Moise - residence to the South-East of the Mine
Fixed

N15 operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Mogo Rd" . Real-Time | 782644.5 6424151.1 | Location based on the nearest non-mine owned
Moise - residence to the East of the Mine
Fixed

MN19  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Ringwood - Real-Time | 785964.2 6419050.6 | Location based near to community residence in
Road MNoise - discussions with DP&E and EPA on the 23 May
Fixed 2017 to the East of the Mine.

MN20  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Wandoonaa - Real-Time T77684.4 6414786.2 Location based on recommendations from noise
Noise - specialist (SLR) review of this NMP.
Mobile

MN21 operator-attended  Noise  Monitoring
(validation of real-time noise monitaring)

Motes:

1. MGAS4, Zone 55

2. Monitoring will be undertaken at this location until it can be demonstrated that the noise contribution from the
Mine is negligible. At this point, WCPL will notify DP&E and EPA of the results of this monitoring and advise
if and when the monitoring at this location will be scaled back or discontinued.

3. The real-time noise monitor at Wandoona may be relocated in response to a complaint or identified noise
issue at another location.

4. Where continuous monitors are located at compliance locations (e.g. privately owned receivers), WCPL will
conduct a review of the identification/c haracterisation of mine-related noise by the real-time monitoring
system at that location by comparing against ohserved mine-related noise identified during operator-
attended monitoring (i.e. validate the identification of mine related noise and filtering of extraneous noise
sources by the real-time system). Refer to Section 6.5.

Should circumstances change, WCPL may amend the noise monitoring locations shown in
Table 7 with consideration to the above criteria. WCPL will update this NMP, in consultation with
DP&E and the EPA.
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environmental noise — General procedures’. Routine operator-attended noise monitoring will be
undertaken during night-time periods (10 pm - 7 am).

If any of the Noise Criteria are exceeded, a second measurement will be taken at the same
location within 75 minutes of the first measurement. If the second measurement does not
exceed the Noise Criteria, as defined in Table 6, then the result will be recorded and the
attended noise monitoring program resumed.

If the second measurement does exceed the applicable Noise Criteria, then:

a) The noise consultant will immediately report both results to the WCPL Environment and
Community Manager or delegate immediately; and

b) Upon confirming the exceedances are deemed a non-compliance in accordance with the
Figure 5, WCPL will report both results to DP&E and EPA immediately, upon confirming
the exceedance (Section 9.0).

WCPL will:

a) Take immediate action in accordance with the NMS;

b) Arrange for additional operator-attended noise monitoring to occur at that site within 1
week; and

c) Deploy the mobile real-time noise monitor to measure and record the noise at that site
for at least a 1 week period.

WCPL will also investigate any changes to the mine operations, and may revisit the noise model
on the basis of the noise measurements recorded at the site.

The acoustic noise consultant will consider the modification factors in Section 4 of the INP (EPA,
2000) during the evaluation of attending monitoring results.
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6.3.6 Applicable Meteorological Conditions

The Noise Criteria in Table 6 are to be applied under all meteorological conditions except for the
following:
* Wind speeds greater than 3 m/s at 10 m above ground level; or

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

« Stability category G temperature inversion conditions.
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APPENDIX

B CALIBRATION CERTIFICATES
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Acu| lstl Unit 36/14 Loyalty Rd

R.mrcﬁ North Rocks NSW AUSTRALIA 2153
Ph: +81 2 5485 oBoo AB.N. 65160 399 119

Labs Pty Ltd | www.acousticresearch.com.au

Sound Level Meter
IEC 61672-3.2013

Calibration Certificate

Calibration Number (19342

Client Detaib Global Acoustics Pry Lid
12/16 Huntingdale Drive
Thorton NSW 23122

Equipment Tested/ Model Number :  Hion NA-28
Instrument Serial Number : 00701424
Microphone Serinl Number : 01916
Pre-amplificr Serinl Number : 01463

Pre-Test Atmospheric Conditions Fost-Test Atmospheric Conditions
Ambient Temperature :  26°C Ambient Temperature :  26°C
Relative Hamidity @ 40.2% Relstive Humidity 1 40.7%
Barometric Pressure @ 100,96k Barometric Pressure :  100.32kPa
Calibration Technician :  Lucky laiswal Sccondary Check: Elaise Burrows
Calibration Date: 14 Jun 2019 Report lssue Bate: 18 Jun 2019
Approved Signaiory : ﬁp— Ken Williams

Clause and Characteristic Tested  Resull__ Clause and Characteristic Tested __ Result
12: Acoustical Skg. vesis of a freguency weightmg Py 17 Level lineariey inel. ihe bevel ninge controd P
13, Electrical Sig. bests of frequency weighiings Pan 18 Tonchuis) response Pexs
14: Froguondy and tne weightings o | kilz o 1% € Weighted Peak Sound Level Pax
13: Long Term Siability Panx 20 Overload Indication Faxs
18 Level lincarity on the relerence level range iy 20z Ihgh Level Subility (T

Thie sound level meler submined for iesting has succesdully comploted the clms | poriadss teats of IEC 167232003, for the cev srosmicnisl
vumaditonw under whisch the 1wais were performad

As pubdls: evidenos was svailahle, from s mdepemident destimg rganiuation respomiiib e appion mg dhe revilts of patierm craluation il
i accordance sath (F0 SI6T2-2-200 ), o demnomuate that the model of sound kvel meter Tully ovmiaermed 1o the redquinements in
[EC &1aT1.1- 30135, e sound krvel metcr submatiod For testing conforms fo the class | roguencments of WG 81672-1 2003

Lgad Unccriamtics of Scassrcemsmi

Acouatic Teits Ens erommscmal | onds s
150w B =41 | Al T s Fudlwsy «0 3"
135k ult 20 Rebwrin Mwmndin 2%
ekt wll Joaill Hipmmmirs Presainy i ihf Sk
Flectrical Tests
JI.5 Hs to 20 bilis it | Full

AN wcwrsnsnies are derived af the V3% cyafikenrs leved with @ covtrage acror of J

Thia calibration cortaficaie vt by romd i conquaction with the calibraon e pepont

>

Acountic Revearch Labs Py L0 s NATA Accroadined Laboratory Number 14172
Accredited for complamoe wih PO TEL 1TO2E - callibration

5
>

The results of i testn calibrasons and 'or messuromends i lidod in fhas docomen ang ekl o
Ambaliary Aalmad saikdeidy

<

|

BATA i m vignalory et 11 AC Monaal Booognmm Anrmngernand o the sl rocogmasn of e
equavalenoe of tosimg. medcal teding. calibration and mrEpoction reporis
P | ow |
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Acousﬂc Level 7 Building 2 423 Pennant Hills Rd
Pennant Hills NSW AUSTRALIA 2120

Research Ph: +63.2 9484 0800 A.B.N. 65160 399 119

Labs$ reyLed | www.acousticresearch.com au

Sound Level Meter
IEC 61672-3.2013

Calibration Certificate

Calibration Number (' 19()73

Client Details  Global Acoustics Pry Lid
12716 Huntingdale Drive
Thomion MN5W 2322
Equipment Teced Model Number; S A28
Instrument Serial Number ¢ 30131882
Micraphone Serial Number ;: (4730
Pre.amplifier Serisl Number ;| 1942

rn-_‘rm Atmospheric Conditions Post-Test Almuspheric Conditions
Ambient Temperature: 34.5°C Amblent Temperaiure :  21L4°C
Relative Humidity :  34.5% Helative Hamidity :  21%,
; Barometrlc Pressure : 9930k Barometric Pressare ;99 16kPa
Calibration Techniclan :  Charire Neil Secondary Chech:  Lewis Boorman ‘
Calibration Date: 3 Feb 2019 Report lssue Date: 6 Feb 2010
Approved Signatory : AZLHET Ken Williasms
Clause and ( haracteristic Tested _ Resull__ Clanse and Characteristic Tested Result
[} A_.:nl.uinllﬁl‘ tests of u Ioequeney wekghting Perss 17 Level lincatity incl, the kevel range cominl [
13- Eleeerical Sig- teus of frequetics. weightings P 1§: lonstura response Perss
14: Freguency .md bt gt bngrs o8 | Wbie Pin 19 O Weighicd Peak Somnd Level Pt
14: Long Term Stability Fax M Ohverlond lndscation Fam
It Lavial Nrwarity on the reference level rangs Haxs 21 High Level Stabiliy Py

Ve s brved micter sshumitiod fir iestung s succesully compileted the class | periodic seas of BEC 115724 203, for the enviremmestal
womditions wnder wliah the i3y weer performed

Lesm Unceramies of Meawsrrmen -

Apoanitsc Teal Fravironmontal Condiiass
J1L.3 e o Rk ol | Sl S empratan i i
PRE T s Ll Bebanve Nimmdity 24

t r-:.‘f:m-. olt AN Dav s tris Py vamy U
BIS M pe 20 ki =il |18

LN mecernsmtics are derived af e V5% comfidency bved with 8 coverage facisraf b

Thiin calibeatuon cornficase o 60 by reasd i Componeton wish the cal ibration st ppe

Aiomasim: Horspwrch Labss Pry Lisd s NATA Accrediied Labcmbory Number 14172

Hﬁ Accrediied for comphance weth ISOAEL | 3025 - cabibratson

The et of the besta. ol aalion muclumicd im i Jocumse e maceahls 5
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S
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# o= | Level 7 Building2 423 Pennant Hills Rd
a:g;’:rtclﬁ Pennant Hills NSW AUSTRALIA 2120

Ph: +61 2 9484 0Boo A.B.N. 65160 395 119
Labs Pty Ltd | www.acousticresearch.com.au

Sound Calibrator
1EC 60942-20017
Calibration Certificate

Calibration Sumber (19124

Client Details  Global Acoustics Pty Ltd
12716 Huntingdale Drive
Themion NSW 2322

" Equipment Tested/ Model Sumber :  Pulsar Model 106
Instrument Serial Number @ 74813

Atmospheric Conditions
Ambient Temperature :  24°C
Relative Humidity :  50.4%
Barometric Pressure :  99.54kPa

Calibration Technician :  Lucky Jaiswal Secandary Check:  Lewis Boorman
Calibration Date : 21 Feb 2019 Report Issue Date : 22 Feb 2009
Approved Signatory : z@h{ keen Williams
Characteristic Tested L =

Crenerated Sound Pressure Level Purss
Frequency Ceenerated Parss
Toal Distortion FPax

Nominal Level Sominal Frequency Measured Level  Measured Frequency
Measured Ouipul 4.0 1001 R 94,00 104033

The soend calibrator has been shewn 1o conform to the class 2 requirerents Bor ponodi testing. desenised i Annes B of 1EC 60542 201 7 for
e mowund pressasre bevelis) and Fregueneyiics) stabed, fon the ervinonmental conditions under which the lests wore potformsad
Leas Uingenasmies of Measmrement -

Specili Tests Environmental Candibions
Cremermied S i s Temperarar: (e |
Frequwency s Relatrve Hwmdbhy e
R pear preany [ 3 Barcme e Pressure i SkPa

I snceriauntics are derrved af dhe 5% confialrnce fevel waily o ovrerange fostor of Q)

This calshration certificate 1 1o be fead i corgunction with the calshration et repon

o ©comstic Rescarch Labs Pry Lid s MATA Aceredited Laboesory Mumber 14172
HATA weeredited Tor compliance with ISOVIEC 17025 - calibration
» -

The icialts of the 1ests, calibrations amd'or measugements included m thas documsend are traccable to
W Australian national standards

NATA 5 a signatory 0 the ILAC Mutual Recognaton Asrangement fof the mistus] recogrieon of the
equivalence of Iestang. medical esting, calibration and inspection reports

PG | aw |
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Acot .sti Level 7 Building 2 423 Pennant Hills Rd
REHI rcﬁ Pennant Hills NSW AUSTRALIA 2130
Ph: +62 2 9484 08ca AB.N. 65160 399119
Labs Pty Ltd | www.acousticresearch.com.au
Sound Calibrator
IEC 00%42-2017

Calibration Certificate

Calibration Sumber 9074

Chlient Details  Gilobal Acoustics Pry Lid

12/16 Huntingdale Drive
homton NSW 2322

Equipment Tested/ Madel Number ;  Model 105

Instrument Serial Number : 78226

Atmospheric Conditions
Ambient Temperaiure : 258

Relative Mumidity 1 53.7%
Barometric Pressure @ [(H.09Pa

Calibration Technician :  Charlic Nesl Secondary Check:  Lewls Boorman

Calibration Date ¢ | Feb 2019 bawe Date: & Feh 2019
Approved Signatory : ﬂ'—— Ken Williams

Characteristic Tested : Hesull
Ciencrated Sound Pressane Level Pirsi
me_ Ceemerated Pz
Total Tragomiom Pz
Nominal Level Nominal Frequency Measured Level  Measured Frequency
— Pz Adjustment 930 1006.0 (X [ICLIED]
Post Addfustimsent 940 10MML0) [N 100039
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I INTRODUCTION

11 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations
at Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of
Mudgee. The purpose of the attended noise monitoring survey is to quantify and describe the acoustic

environment around the site and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period
of 10/11 September 2019 at eight locations.

12 Monitoring Locations

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

the actual monitoring position, not the location of residences.

Table 1.1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location
N6 St Laurence O'Toole Catholic Church, representative of Wollar Village south
N13 'Coonaroo' off Moolarben Road, Moolarben
N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular
N15 Track off Barigan Street near Wollar Public School, Wollar Village
N17 Mogo Road, off Araluen Road, Wollar
N19 North Mogo Road, Mogo
N20 Ringwood Road, off Wollar Road, Wollar
N21 'Wandoona', Barigan Road, Wollar
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Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2017)
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Source: WCPL (2017); NSW Dept of Industry (2015);
NSW Land & Property Information (2015)

WILPINJONG COAL MINE
Noise and Blasting Monitoring Locations
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13 Terminology & Abbreviations

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

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition
dB(A) Noise level measurement units are decibels (dB). The “A.” weighting scale is used to describe
human response to noise.
LAmax The maximum A-weighted noise level over a time period.
La1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute
LA10

LAeq

LA50

LA90
LAmin
LCeq

SPL

Hertz (Hz)

AWS
VTG

Sigma-theta

SC

The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.
The noise level which is exceeded for 10 percent of the time.
The average noise A-weighted energy during a measurement period.

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

The level exceeded for 90 percent of the time. The L o9 level is often referred to as the

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

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

The average C-weighted noise energy during a measurement period. The “C” weighting scale is
used to take into account low-frequency components of noise within the audibility range of
humans.

Sound pressure level. Fluctuations in pressure measured as 10 times a logarithmic scale, with the
reference pressure being 20 micropascals.

The frequency of fluctuations in pressure, measured in cycles per second. Most sounds are a
combination of many frequencies together.

Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres
Vertical temperature gradient in degrees Celsius per 100 metres altitude.
The standard deviation of the horizontal wind direction over a period of time.

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

VTG.
IA Inaudible. When site noise is noted as IA then there was no site noise at the monitoring location.
NM Not Measurable. If site noise is noted as NM, this means some noise was audible but could not be
quantified.
Day This is the period 7:00am to 6:00pm.
Evening This is the period 6:00pm to 10:00pm.
Night This is the period 10:00pm to 7:00am.
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2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764,
April 2017), which covers all current operations and has now replaced the previous consent (05-0021). The

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

2.2 Environment Protection Licence

WCP currently holds Environment Protection Licence (EPL) No. 12425 issued by the Environment Protection
Authority (EPA), most recently issued in April 2019. Relevant noise sections of the EPL are reproduced in
Appendix A.

23 Noise Monitoring Program

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

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

24 Project Specific Criteria

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

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

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP Monitoring Location Day Evening Night
Descriptor / LAeq,15minute LAeq,lSminute LAeq,15minute /
Resident LA1,1minute

Number
Né6' 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
N17* 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 NPfL.

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

2.51  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.
252 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:

Measurelassess source contribution C-weighted and A-weighted Leg, 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:

o 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

o 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:

Table C2: One-third octave low-frequency noise thresholds.

Hz/dB(Z) | One-third octave Lzeq1smin threshold level

Frequency | 10 125 |16 20 | 25 31.5 | 40 50 |63 |80 100 | 125 | 1860
(Hz)
dB(Z) 92 89 86 77 69 61 54 50 | 50 |48 48 46 44
MNotes:

« dB(Z) = decibel (£ frequency weighted).

» Forthe assessment of low-frequency noise, care should be taken to select a wind screen that can protect the
microphone from wind-induced noise characteristics at least 10 dB below the threshold values in Table C2 for

wind speeds up to & metres per second. It is likely that high performance larger diameter wind screens
{nominally 175 mm) will be required to achieve this performance (Hessler, 2008). In any case, the
performance of the wind screen and wind speeds at which data will be excluded needs to be stated.

« Low-frequency noise corrections only apply under the standard and/or noise-enhancing meteorological

conditions.

= Where a receiver location has had architectural acoustic treatment applied (including alternative means of
mechanical ventilation satisfying the Building Code of Australia) by a proponent, as parn of consent
requirements or as a private neqgotiated agreement, alternative extemal low-frequency noise assessment
criteria may be proposed to account for the higher transmission loss of the building fagade.

» Measurements should be made between 1.2 and 1.5 metres above ground level unless otherwise approved
through a planning instrument (consent/approval) or environment protection licence, and at locations
nominated in the development consent ar licence.
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3 METHODOLOGY

3.1 Overview

Attended environmental noise monitoring was conducted in general accordance with Australian Standard
AS1055 'Acoustics, Description and Measurement of Environmental Noise, relevant NSW EPA
requirements, and the WCP NMP. Meteorological data was obtained from the WCP automatic weather

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

3.2 Attended Noise Monitoring

During this survey, monthly attended monitoring was undertaken during the night period at each location.
The duration of each measurement was 15 minutes. Atmospheric condition measurement was also
undertaken at each monitoring location. Attended monitoring during this reporting period was undertaken

by Jonathan Erasmus.

Attended monitoring is preferred to the use of noise loggers when determining compliance with prescribed
limits as it allows an accurate determination of the contribution, if any, to measured noise levels by the

source of interest (in this case WCP).

This survey presents noise levels gathered during attended monitoring that are the result of many sounds
reaching the sound level meter microphone during monitoring. Received levels from various noise sources
were noted during attended monitoring and particular attention was paid to the extent of WCP’s
contribution, if any, to measured levels. At each receptor location, WCP’s L Aeq,15minute and L A1, 1minute
(in the absence of any other noise) was measured directly, where possible, or, determined by frequency

analysis.

If the exact contribution of the source of interest cannot be established, due to masking by other noise
sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB
lower than) any relevant criterion, a maximum estimate of the potential contribution of the site might be
made based on other measured site-only noise descriptors in accordance with Section 7.1 of the NPfI. This is

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

The terms 'Inaudible’ (IA) or 'Not Measurable' (NM) may also be used in this report. When site noise is
noted as IA, no site noise was audible at the monitoring location. When site noise is noted as NM, this
means some noise was audible but could not be quantified. If site noise was NM due to masking but
estimated to be significant in relation to a relevant criterion, we would employ methods (e.g. measure closer

and back calculate) to determine a value for reporting.
All sites noted as NM in this report are due to one or more of the following reasons:
»  Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

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

moving closer; and/or

» It was not feasible, nor reasonable to employ methods such as move closer and back calculate. Cases
may include, but are not limited to, rough terrain preventing closer measurement, addition/removal
of significant source to receiver shielding caused by moving closer, and meteorological conditions

where back calculation may not be accurate.

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

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

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

3.3 Attended Noise Monitoring

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

included as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date
Rion NA-28 sound level meter 1070590 25/06/2020
Rion NA-28 sound level meter 701424 14/06/2021
Pulsar 106 acoustic calibrator 79631 22/01/2021
Pulsar 106 acoustic calibrator 74813 21/02/2021

34 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 L Aeq 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 L Aeq 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 L Aeq Criterion, as 5 dB is the maximum

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

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

in accordance with the NPfI.

3.5 Attended Real-Time Noise Monitor Comparison

WCP only noise levels from four attended monitoring locations are compared to results from nearby
Sentinex units. Start times of attended and real-time measurements do not directly overlap. Real-time

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

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

and shown in Figure 1.

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

Report Descriptor for Attended Real-Time Monitor ID Monitoring Location
monitoring location
NA15 SX33-N1 Wollar Village
NA19 S5X32-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 — SEPTEMBER 2019’

Location Start Date and LAmax LA1 LA10 LAeq Laso LA90 LAmin LcCeq

Time dB dB dB dB dB dB dB dB
N6 10/09/2019 23:15 46 43 40 34 24 18 17 55
N13 11/09/2019 00:37 51 36 26 25 21 19 16 54
N14 11/09/2019 00:23 53 33 26 24 20 17 15 54
N15 10/09/2019 22:56 42 34 27 24 21 19 17 54
N17 10/09/2019 22:27 34 27 22 20 18 16 15 54
N19 10/09/2019 22:02 45 31 26 24 22 19 18 54
N20 10/09/2019 23:44 47 40 31 28 20 17 16 54
N21 11/09/2019 00:50 41 31 25 22 20 18 16 54

Note:

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

4.2 Modifying Factors

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

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

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

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

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

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

Table 4.2: LAeq,]5minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA — SEPTEMBER 2019
Location  Start Dateand  Wind Speed Stability Criterion  Criterion WCP Exceedance
Time m/s’ Class’ dB Applies?”  Laeq,15min 4B’ *

N6 10/09/2019 23:15 1.7 E 37 Yes IA Nil
N13 11/09/2019 00:37 0.7 F 35 Yes 21 Nil
N14 11/09/2019 00:23 0.0 F 35 Yes IA Nil
N15 10/09/2019 22:56 1.7 E 38 Yes IA Nil
N17 10/09/2019 22:27 22 E 37 Yes IA Nil
N19 10/09/2019 22:02 24 E 35 Yes 1A Nil
N20 10/09/2019 23:44 1.0 F 35 Yes IA Nil
N21 11/09/2019 00:50 0.7 F 35 Yes IA Nil

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

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions;

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

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

Table 4.3: LA] Iminute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA — SEPTEMBER 2019
Location Start Dateand =~ Wind Speed  Stability = Criterion  Criterion WCP Exceedance *
Time m/s’ Class ' dB Applies?”®  LA1,1min 4B’

N6 10/09/2019 23:15 1.7 E 45 Yes IA Nil

N13 11/09/2019 00:37 0.7 F 45 Yes 26 Nil

N14 11/09/2019 00:23 0.0 F 45 Yes IA Nil

N15 10/09/2019 22:56 1.7 E 45 Yes IA Nil

N17 10/09/2019 22:27 2.2 E 45 Yes IA Nil

N19 10/09/2019 22:02 2.4 E 45 Yes IA Nil

N20 10/09/2019 23:44 1.0 F 45 Yes IA Nil

N21 11/09/2019 00:50 0.7 F 45 Yes IA Nil

Notes:

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

2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions;

3. Site-only LAT Tminute attributed to WCP; and
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4. NA in exceedance column means atmospheric conditions have determined that criterion is not applicable.

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) L Aeq and Lpg( are typically good indicators of

mining noise levels.

Table 4.4: REAL-TIME AND ATTENDED NOISE LEVELS, SEPTEMBER 2019'

Location/ Attended Start Sentinex Start Sentinex Data Attended
Sentinex Date and Time Date and Time
measurement
Total Low pass Low pass WwWCp
L Aeq dB (<630Hz) (<630Hz) L Aeq dB
LAeq dB Lago dB
N15/5X33 10/09/2019 22:56 10/09/2019 23:00 33 29 19 IA
N19/5X32 10/09/2019 22:02 10/09/2019 22:00 24 20 NR IA
N20/5X30 10/09/2019 23:44 10/09/2019 23:45 39 38 13 1A
N21/5X31 11/09/2019 00:50 11/09/2019 00:45 26 23 NR 1A
Notes:

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

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

Atmospheric condition data measured by the operator during each measurement using a Kestrel hand-held
weather meter is shown in Table 4.5. The wind speed, direction and temperature were measured at
approximately 1.8 metres. Attended noise monitoring is not undertaken during rain, hail, or wind speeds

above 5 m/s at microphone height.

Table 4.5: MEASURED ATMOSPHERIC CONDITIONS — SEPTEMBER 2019

Location Start Date And Time Temperature Wind Speed Wind Direction Cloud Cover
°C m/s °MN eighths
N6 10/09/2019 23:15 8 0.0 - 0
N13 11/09/2019 00:37 5 0.0 - 0
N14 11/09/2019 00:23 6 1.3 130 0
N15 10/09/2019 22:56 12 0.0 - 0
N17 10/09/2019 22:27 10 0.0 - 0
N19 10/09/2019 22:02 11 0.0 - 0
N20 10/09/2019 23:44 9 0.9 250 0
N21 11/09/2019 00:50 5 0.9 220 0
Notes:
1. “-”indicates calm conditions at monitoring location.

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

5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into
account in each measurement via statistical descriptors. From these observations, summaries have been
derived for each location and provided in this chapter. Statistical 1/3 octave-band analysis of environmental
noise was undertaken and the following figures display frequency ranges of various noise sources at each

location for Lao1, La10, L Aeq Lasp and Lagq descriptors. These figures also provide, graphically, statistical

information for these noise levels.

An example is provided as Figure 2 where it can be seen that frogs and insects are generating noise at
frequencies above 1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical. Adding
levels at frequencies that relate to mining only allows separate statistical results to be calculated. This
analysis cannot always be performed if there are significant levels of other noise at the same frequencies as

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

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the
L A1 result by a small margin but is entirely accurate for L Aeq-

Environmental Noise Levels
Measurement Start Time 20 January 2016 22:25

o Measured Noise Levels:
L, 47dB
65 | L, ,45dB
Ly 43dB
Lo, 39 dB
60 |
Site Levels:
MINING NATURE L a1 minuee 36 dB
5 L,,33dB
=
£V
— All statistics are 15 minutes
4 Insects .
g unless noted otherwise
a5 |
=1
&
g
g 4
=
B
Continuum
30 .
Bt

20

43 FReBE58SERAEREENY A FE FHEF g 358
= I i

Frequency (Hz)
— LAl — LAI0 — LA9 — LAeq MEETotalLA1l mEETotalLA10 SN Total LAS0 MM Total LAeq

Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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511 Né

Environmental Noise Levels at N6

Measurement Start Time 10 September 2019 23:15
70 Measured Noise Levels:

L 43dB
65 Lap 40dB
Laeq 34 dB
Lasp 24 dB
60 Lago 18 dB
'WCP Only Noise Levels:
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Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village

WCP was inaudible.

A train generated the measured La1, Lo10, and L Aeq- Frogs and insects generated the measured L5 and
LA90-

Dogs were also noted.
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Environmental Noise Levels at N13
_ Measurement Start Time 11 September 2019 00:37
0 Measured Noise Levels:
La 36dB
65 Laig26dB
Licq 25 dB
Laso 21 dB
60 Lago 19 dB
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Figure 4: Environmental Noise Levels — N13, 'Coonaroo' off Moolarben Road

A continuum from WCP was audible throughout the measurement generating the site only Lpeq of 21 dB

and L A1, 1minute of 26 dB.

Birds and livestock generated the measured La7.

The mining continuum from WCP generated the

measured LA 10, LA5, and Lagg. The mining continuum from WCP, bats, birds and livestock generated the

measured L Aeg-
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513 N4

Environmental Noise Levels at N14

Measurement Start Time 11 September 2019 00:23
70 Measured Noise Levels:

L 32dB
65 Lap 26 dB
Laeq 24 dB
Lasp 20dB
60 Lago 17 dB
'WCP Only Noise Levels:
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Figure 5: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

WCP was inaudible.

Birds and insects generated measured levels.
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514  NI5

Environmental Noise Levels at N15
Measurement Start Time 10 September 2019 22:56
Measured Noise Levels:

L 34dB
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Figure 6: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village

WCP was inaudible.

Road traffic generated the measured L1 and L 10 and with a train the L Aeq- A local continuum generated
the measured L o 50 and Lagq.

Fogs, insects, and dogs were also noted.
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515  NI7

Environmental Noise Levels at N17

Measurement Start Time 10 September 2019 22:27
70 Measured Noise Levels:
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Figure 7: Environmental Noise Levels — N17 Mogo Road, off Araluen Road

WCP was inaudible.

A train generated the measured Lp1, LA1g, and L Aeq- The noise floor of the sound level meter generated

the measured L o 50 and Lagq.

Global Acoustics Pty Ltd |PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global®globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring September 2019
19248_RO1 Page 20

516 NI9

Environmental Noise Levels at N19

Measurement Start Time 10 September 2019 22:02
70 Measured Noise Levels:
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Figure 8: Environmental Noise Levels — N19, Upper Mogo Road

WCP was inaudible.

Breeze in foliage and insects generated measured levels.
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517  N20

Environmental Noise Levels at N20

Measurement Start Time 10 September 2019 23:44
70 Measured Noise Levels:
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Figure 9: Environmental Noise Levels, N20 - Ringwood Road

WCP was inaudible.

Livestock generated the measured Lao7. A train generated the measured La1g. Livestock and a train

generated the measured L Aeq: The noise floor of the sound level meter generally generated the measured

Laspand Lagg.
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518 N2

Environmental Noise Levels at N21

Measurement Start Time 11 September 2019 00:50
70 Measured Noise Levels:

Ls 31dB
5 Lap 24 dB
Liaeq 22dB
Lasp 20dB
60 Lago 18 dB
'WCP Only Noise Levels:
5 LAt tminue INaudible
Leq Inaudible
<
g Y
=
o
E 45 All statistics are 15 minutes
= unless noted otherwise
g 40
=
3B}
30
25
Birds, trogs, and insects I
':Q'F-’QHE’CBQS?Q3835§§?°f¥¥ﬁ#%ﬁﬁ¥%l$2%87
= S 4d ¥ 1 ¥ B 8 3 FO Ce] 2 2 ]
= AR ST I R
Frequency (Hz)
— LAl — LALD LA5S0 — LA9 — LAeq MEETotal LAl M Total LALO Total LAS0 WM Total LAS0  EEEETotal LAeq

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

WCP was inaudible.

Birds, insects, and frogs generated measured levels.
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6 SUMMARY

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations
at WCP, an open cut coal mine located approximately 40 kilometres north east of Mudgee. The purpose of
the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

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

of 10/11 September 2019 at eight monitoring locations.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the September
2019 monitoring. Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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APPENDIX

A REGULATOR DOCUMENTS
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Al Wilpinjong Coal Extension Project Approval (SSD-6764)

NOISE
Noise Criteria

3. The Applicant must ensure that the noise generated by the development does not exceed the criteriain
Tabhle 3 at any residence on privately-owned land or at the other specified locations.

Table 3 Moise crteria dB(A)

Day Evening Night
Location Laeqasminwe) | Laequsminute) | Laequsminute) | Lassminute

102 36 36 38 45
Wollar Village — Residential 36 37 37 45
All other privately owned land 35 35 35 45
801 — Wollar School 35 (internal) -

45 fextemal)

When in use
150A — 5t Luke's Anglican Church 40 (intemal) -
900 — St Laurence O'Toolke Catholic Wher i use
Church

Nate: To interpret the locations referred to in Table 3, see the applicable figures in Appendix 5.

Moise generated by the development is to be measured in accordance with the relevant requirements of
the NSW Industrial Noise Policy (as may be updated from time to time). Appendix 6 sets out the
meteorological conditions under which these criteria apply along with any modifications to the NSW
Industrial Noise Policy and the requirements for evaluating compliance with these criteria.

However, these criteria do not apply if the Applicant has an agreement with the owner/s of the relevant
residence of land to generate higher noise levels, and the Applicant has advised the Department in
writing of the terms of this agreement

Operating Conditions

4. The Applicant must:

(a) implement all reasonable and feasible measures to minimise the construction, operational, low
frequency, road and rail noise of the development;

(b) operate a comprehensive noise management system that uses a combination of predictive
meteorological forecasting and real-time noise monitoring data to guide the day to day planning
of mining operations, and the implementation of both proactive and reactive noise mitigation
measures to ensure compliance with the relevant conditions of this consent;

(c) minimise the noise impacts of the development during meteorological conditions when the noise
limits in this consent do not apply (see Appendix 6);

(d) only use locomotives and rolling stock that are approved to operate on the NSW rail network in
accordance with the noise limits in ARTC's EPL;

(&) co-ordinate noise management at the site with the noise management at Moolarben and Ulan
mines to minimise cumulative noise impacts; and

(N carry out regular monitoring to determine whether the development is complying with the relevant
conditions of this consent.
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Noise Management Plan
E. Prior to carrying out any development under this consent, unless the Secretary agrees otherwise, the

Applicant must prepare a MNoise Management Plan for the development to the satisfaction of the
Secretary. This plan must:

(a) be prepared in consultation with the EPA,;
(k) describe the measures that would be implemented to ensure compliance with the noise criteria
and operating conditions in this consent;
(c) describe the proposed noise management system in detail; and
(d) include a monitoring program that:
. evaluates and reports on:
- the effectiveness of the noise management system;
- compliance against the noise criteria in this consent; and
- compliance against the noise operating conditions;

. includes a program to calibrate and validate the real-time noise monitoring results with the
attended monitoring results over time (so the real-time noise monitoring program can be
used as a better indicator of compliance with the noise criteria in this consent and trigger for
further attended monitoring); and

. defines what constitutes a noise incident, and includes a protocol for identifying and notifying
the Department and relevant stakeholders of any noise incidents.

6. The Applicant must implement the approved Moise Management Plan for the development.

APPENDIX 6
NOISE COMPLIANCE ASSESSMENT

Applicable Meteorological Conditions

1. The noise criteria in Table 3 of schedule 3 are to apply under all meteorological conditions except the
following:
(@) wind speeds greater than 3 m/s at 10 m above ground level; or
(b) stability category F tem perature inversions and wind speeds greater than 2 m/fs at 10 m above ground

level; or

(c) stability category G temperature inversion conditions.

Determination of Meteorological Conditions

2. Except for wind speed at microphone height, the data to be used for determining meteorological conditions
must be that recorded by the meteorological station located on the site.

Compliance Monitoring

3. Attended monitoring is to be used to evaluate compliance with the relevant conditions of this consent.
4. This monitoring must be carried out at least 12 times a year, unless the Secretary directs otherwise.
5. Unless otherwise agreed with the Secretary, this monitoring is to be carried out in accordance with the

relevant requirements for reviewing performance set out in the NSW Industrial Noise Policy (as amended
from time to time), in particular the requirements relating to:

(@)
(b)
(©)

(d)

monitoring locations for the collection of representative noise data;

meteorological conditions during which collection of noise data is not appropriate;

equipment used to collect noise data, and conformity with Australian Standards relevant to such
equipment; and

modifications to noise data collected, including for the exclusion of extraneous noise and/or penalties
for modifying factors apart from adjustments for duration.
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A.2  Environmental Protection Licence

L5 Noise limits

L5.1 Noise generated at the premises must not exceed the noise limits presented in the table below. The

locations referred to in the table below are indicated in Appendix 5 - Figures 1 and 2 of Development

Consent number SSD-6764 dated 24 April 2017.

Location Day Evening Night Night
LAeq(15 minute) LAeq(15 minute) LAeq(15 minute) LA1(1 minute)
Wollar village - 36 37 37 45
residential
All other privately 35 35 35 45
owned land
102 36 36 38 45
Wollar school 35 (internal),
45 (external)
when in use

St Luke's Anglican 40 (internal)
Church & St when in use
Laurence O'Toole

Catholic Church

Note: The above noise limits do not apply at properties where the licensee has a written agreement with the

L5.2

L5.3

landowner to exceed the noise limits.

For the purpose of condition L5.1;

- Day is defined as the period from 7am to 6pm Monday to Saturday and 8am to 6pm Sunday and Public
Holidays.

- Evening is defined as the period 6pm to 10pm.

- Night is defined as the period from 10pm to 7am Monday to Saturday and 10pm to 8am Sunday and
Public Holidays.

The noise limits set out in condition L5.1 apply under all meteorological conditions except for the
following:

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

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

c) Stability category G temperature inversion conditions.
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L5.4 For the purpose of condition L5.3:
a) The meteorological data to be used for determining meteorological conditions is the data recorded by
the meteorological weather station identified as EPA identification Point 21 in condition P1.1; and
b) Temperature inversion conditions (stability category) are to be determined by the sigma-theta method
referred to in Part E4 of Appendix E to the NSW Industrial Noise Policy.

L5.5 To determine compliance:
a) With the Leq(15 minute) noise limits in condition L5.1, the noise measurement equipment must be
located:

i) approximately on the property boundary, where any dwelling is situated 30 metres or less
from the property boundary closest to the premises; or

ii) within 30 metres of a dwelling fagade, but not closer than 3 metres where any dwelling
on the property is situated more than 30 metres from the property boundary closest to
the premises; or, where applicable

i) within approximately 50 metres of the boundary of a National Park or Nature Reserve

b) With the LA1(1 minute) noise limits in condition L5.1, the noise measurement equipment must be
located within 1 metre of a dwelling fagade.

c) With the noise limits in condition L5.1, the noise measurement equipment must be located:
i) at the most affected point at a location where there is no dwelling at the location; or
ii) at the most affected point within an area at a location prescribed by conditions L5.5(a) or
L5.5(b).

L5.6 A non-compliance of condition L5.1 will still occur where noise generated from the premises in excess of
the appropriate limit is measured:

a) at a location other than an area prescribed by conditions L5.5(a) and L5.5(b); and/or
b) at a point other than the most affected point at a location.

L5.7 For the purpose of determining the noise generated at the premises the modification factors in Section 4
of the NSW Industrial Noise Policy must be applied, as appropriate, to the noise levels measured by the
noise monitoring equipment.
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A3 Noise Management Plan

WCPL utilise a combination of operator-attended and unattended noise monitoring to assess the
performance of the Mine against the Noise Criteria from Development Consent (SSD-6467).
Operator-attended noise monitoring will be used for determining compliance against the Noise
Criteria in Table 6. Unattended real-time noise monitoring is primarily utilised as a proactive
noise control system; providing noise alerts when predetermined noise levels are triggered so
mining operations can be modified where noise levels are influenced by noise from the Project.

6.1 Monitoring Locations

Operator-attended noise monitoring locations have been chosen considering the following
criteria:

« In any given direction, the site is as close as reasonably practical to the nearest Private
Receiver;

» There is no closer Private Receiver that is not monitored;

+ The site is unlikely to cause concern to any person residing on nearby private property;
and

» The site can be safely accessed by the persons carrying out the noise monitoring.

WCPL will undertake operator-attended noise monitoring as identified in Table 7 (Figure 3 and
Figure 4). Real-time noise monitoring units are relocated from time to time, to assist with
additional targeted noise monitoring and in response to community complaints. Real-time noise
monitoring locations will be reviewed and modified as necessary in response to monitoring
results, changes to the operation, or as a result of community consultation.
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Location

Site

Type

Table 7: Noise Monitoring Locations

Easting®

Northing®

Justification

St Laurence MG Operator- 777299.9 6415716.9 | Location based on the nearest community

O'Toole attended structure to the East of the Mine

Church Moise

Coonaroo MN13 | Operator- 763758.9 6413471.9 | Location based on the nearest community
attended structure to the West of the Mine
Moise

Tichular N14 | Operator- 778791.9 6408624.7 | Location based on the nearest community
attended structure to the South of the Mine
Moise

Wollar N15 | Operator- 777452.0 6416158.9 | Location based on the nearest community

Village attended structure to the South-East of the Mine
Moise

Mogo Rd N17 | Operator- 780771.0 6420641.0 | Location based on the nearest community
attended structure to the North-East of the Mine
Moise

Mogo Rd N19 | Operator- 782644.5 6424151.1 | Location based on the nearest and residential
attended community structure to the North-East of the
Moise Mine
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Location Site Type asting Northing ustification

Ringwood N20 | Operator- | 785964.2 6419050.6 | Location based near to community residence in

Road attended discussions with DP&E and EPA on the 23 May
MNoise 2017 to the East of the Mine.

Wandoona N21 | Operator- | 777684.4 6414786.2 | Location based on recommendations from noise
attended specialist (SLR) review of this NMP in May 2017.
MNoise

WCPL Rail - Meteorology | 770630.9 6418085.1 | Location based on consideration of prevailing

Loop & Inversion meteorological conditions

Wollar . Real-Time | 777608.9 6415996.8 | Location based on the nearest non-mine owned

Village" Moise - residence to the South-East of the Mine
Fixed

N15 operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Mogo Rd" . Real-Time | 782644.5 6424151.1 | Location based on the nearest non-mine owned
Moise - residence to the East of the Mine
Fixed

MN19  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Ringwood - Real-Time | 785964.2 6419050.6 | Location based near to community residence in
Road MNoise - discussions with DP&E and EPA on the 23 May
Fixed 2017 to the East of the Mine.

MN20  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Wandoonaa - Real-Time T77684.4 6414786.2 Location based on recommendations from noise
Noise - specialist (SLR) review of this NMP.
Mobile

MN21 operator-attended  Noise  Monitoring
(validation of real-time noise monitaring)

Motes:

1. MGAS4, Zone 55

2. Monitoring will be undertaken at this location until it can be demonstrated that the noise contribution from the
Mine is negligible. At this point, WCPL will notify DP&E and EPA of the results of this monitoring and advise
if and when the monitoring at this location will be scaled back or discontinued.

3. The real-time noise monitor at Wandoona may be relocated in response to a complaint or identified noise
issue at another location.

4. Where continuous monitors are located at compliance locations (e.g. privately owned receivers), WCPL will
conduct a review of the identification/c haracterisation of mine-related noise by the real-time monitoring
system at that location by comparing against ohserved mine-related noise identified during operator-
attended monitoring (i.e. validate the identification of mine related noise and filtering of extraneous noise
sources by the real-time system). Refer to Section 6.5.

Should circumstances change, WCPL may amend the noise monitoring locations shown in
Table 7 with consideration to the above criteria. WCPL will update this NMP, in consultation with
DP&E and the EPA.
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6.3.3 Methodology

Operator-attended noise monitoring will be undertaken at the locations and frequency as
outlined in Table 8 by an independent acoustic consultant and guided by the requirements of the
INP (EPA, 2000) and AS 1055.1-1997 ‘Acoustics — Description and measurement of

environmental noise — General procedures’. Routine operator-attended noise monitoring will be
undertaken during night-time periods (10 pm - 7 am).

If any of the Noise Criteria are exceeded, a second measurement will be taken at the same
location within 75 minutes of the first measurement. If the second measurement does not
exceed the Noise Criteria, as defined in Table 6, then the result will be recorded and the
attended noise monitoring program resumed.

If the second measurement does exceed the applicable Noise Criteria, then:

a) The noise consultant will immediately report both results to the WCPL Environment and
Community Manager or delegate immediately; and

b) Upon confirming the exceedances are deemed a non-compliance in accordance with the
Figure 5, WCPL will report both results to DP&E and EPA immediately, upon confirming
the exceedance (Section 9.0).

WCPL will:

a) Take immediate action in accordance with the NMS;

b) Arrange for additional operator-attended noise monitoring to occur at that site within 1
week; and

c) Deploy the mobile real-time noise monitor to measure and record the noise at that site
for at least a 1 week period.

WCPL will also investigate any changes to the mine operations, and may revisit the noise model
on the basis of the noise measurements recorded at the site.

The acoustic noise consultant will consider the modification factors in Section 4 of the INP (EPA,
2000) during the evaluation of attending monitoring results.
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The assessment of excessive levels of low frequency noise generated by the mine shall be as

follows: Measure/assess C- and A-weighted Leq,T levels over same time period. Where the C
minus A level is 15dB or more and:

+ Where any of the 1/3 octave noise levels in Table 9 are exceeded by up to 5dB and

cannot be mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted
levels applies for the evening/night period.

« Where any of the 1/3 octave noise levels in Table 9 are exceeded by more than 5dB and
cannot be mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted

levels applies for the evening/night period and a 2dB positive adjustment applies for the
daytime period.

Table 9 One-third Octave Low Frequency Noise Thresholds

Hz/dB(Z) One-third octave LZeq,15minute threshold level

Frequency (Hz) 10 |12.5| 16 | 20 | 25 |31.5| 40 | 50 | 63 | 80 | 100|125 160

dB(Z) 92 | 89 | BB | 77 | 69 | B1 | 54 | 50 | 50 | 48 | 48 | 46 44

6.3.6 Applicable Meteorological Conditions

The Noise Criteria in Table 6 are to be applied under all meteorological conditions except for the
following:

* Wind speeds greater than 3 m/s at 10 m above ground level; or

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

« Stability category G temperature inversion conditions.
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APPENDIX

B CALIBRATION CERTIFICATES
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I INTRODUCTION

11 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations
at Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of
Mudgee. The purpose of the attended noise monitoring survey is to quantify and describe the acoustic

environment around the site and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period
of 1/2 October 2019 at eight locations.

1.2 Monitoring Locations

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

the actual monitoring position, not the location of residences.

Table 1.1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location
N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south
N13 'Coonaroo' off Moolarben Road, Moolarben
N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular
N15 Track off Barigan Street near Wollar Public School, Wollar Village
N17 Mogo Road, off Araluen Road, Wollar
N19 North Mogo Road, Mogo
N20 Ringwood Road, off Wollar Road, Wollar
N21 'Wandoona', Barigan Road, Wollar
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Sandy Hollow, Rai lway

Wollar, PublicSchool m

N15

7 Wollar Villoge

Wandoona|

N21

Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2017)
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§
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Source: WCPL (2017); NSW Dept of Industry (2015);
NSW Land & Property Information (2015)

WILPINJONG COAL MINE
Noise and Blasting Monitoring Locations
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13 Terminology & Abbreviations

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

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition
dB(A) Noise level measurement units are decibels (dB). The “A.” weighting scale is used to describe
human response to noise.
LAmax The maximum A-weighted noise level over a time period.
La1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute
LA10

LAeq

LA50

LA90
LAmin
LCeq

SPL

Hertz (Hz)

AWS
VTG

Sigma-theta

SC

The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.
The noise level which is exceeded for 10 percent of the time.

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

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

The level exceeded for 90 percent of the time. The L o9 level is often referred to as the

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

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

The average C-weighted noise energy during a measurement period. The “C” weighting scale is
used to take into account low-frequency components of noise within the audibility range of
humans.

Sound pressure level. Fluctuations in pressure measured as 10 times a logarithmic scale, with the
reference pressure being 20 micropascals.

The frequency of fluctuations in pressure, measured in cycles per second. Most sounds are a
combination of many frequencies together.

Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres
Vertical temperature gradient in degrees Celsius per 100 metres altitude.
The standard deviation of the horizontal wind direction over a period of time.

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

VTG.
IA Inaudible. When site noise is noted as IA then there was no site noise at the monitoring location.
NM Not Measurable. If site noise is noted as NM, this means some noise was audible but could not be
quantified.
Day This is the period 7:00am to 6:00pm.
Evening This is the period 6:00pm to 10:00pm.
Night This is the period 10:00pm to 7:00am.
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2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764,
April 2017), which covers all current operations and has now replaced the previous consent (05-0021). The

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

2.2 Environment Protection Licence

WCP currently holds Environment Protection Licence (EPL) No. 12425 issued by the Environment Protection
Authority (EPA), most recently issued in April 2019. Relevant noise sections of the EPL are reproduced in
Appendix A.

23 Noise Monitoring Program

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

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

24 Project Specific Criteria

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

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

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP Monitoring Location Day Evening Night
Descriptor / LAeq,15minute LAeq,15minute LAeq,15minute /
Resident LA1,1minute

Number
N6’ 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
N17* 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 NPfL.

NP1l modifying factors, as they are applicable to mining noise, are described in more detail below.

2.5.1  Tonal and Intermittent Noise

As defined in the NPfI:
Tonal noise contains a prominent frequency and is characterised by a definite pitch.

Intermittent noise is noise where the level suddenly drops/increases several times during the assessment
period, with a noticeable change in source noise level of at least 5 dB(A); for example, equipment cycling on

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

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

below:

Measurelassess source contribution C-weighted and A-weighted Leg, 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:

o 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

o 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:

Table C2: One-third octave low-frequency noise thresholds.

Hz/dB(Z) | One-third octave Lzeq1smin threshold level

Frequency | 10 125 |16 20 | 25 31.5 | 40 50 |63 |80 100 | 125 | 1860
(Hz)
dB(Z) 92 89 86 77 69 61 54 50 | 50 |48 48 46 44
MNotes:

« dB(Z) = decibel (£ frequency weighted).

» Forthe assessment of low-frequency noise, care should be taken to select a wind screen that can protect the
microphone from wind-induced noise characteristics at least 10 dB below the threshold values in Table C2 for

wind speeds up to & metres per second. It is likely that high performance larger diameter wind screens
{nominally 175 mm) will be required to achieve this performance (Hessler, 2008). In any case, the
performance of the wind screen and wind speeds at which data will be excluded needs to be stated.

« Low-frequency noise corrections only apply under the standard and/or noise-enhancing meteorological

conditions.

= Where a receiver location has had architectural acoustic treatment applied (including alternative means of
mechanical ventilation satisfying the Building Code of Australia) by a proponent, as parn of consent
requirements or as a private neqgotiated agreement, alternative extemal low-frequency noise assessment
criteria may be proposed to account for the higher transmission loss of the building fagade.

» Measurements should be made between 1.2 and 1.5 metres above ground level unless otherwise approved
through a planning instrument (consent/approval) or environment protection licence, and at locations
nominated in the development consent ar licence.
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3 METHODOLOGY

3.1 Overview

Attended environmental noise monitoring was conducted in general accordance with Australian Standard
AS1055 'Acoustics, Description and Measurement of Environmental Noise, relevant NSW EPA
requirements, and the WCP NMP. Meteorological data was obtained from the WCP automatic weather

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

3.2 Attended Noise Monitoring

During this survey, monthly attended monitoring was undertaken during the night period at each location.
The duration of each measurement was 15 minutes. Atmospheric condition measurement was also
undertaken at each monitoring location. Attended monitoring during this reporting period was undertaken

by Ryan Bruniges.

Attended monitoring is preferred to the use of noise loggers when determining compliance with prescribed
limits as it allows an accurate determination of the contribution, if any, to measured noise levels by the

source of interest (in this case WCP).

This survey presents noise levels gathered during attended monitoring that are the result of many sounds
reaching the sound level meter microphone during monitoring. Received levels from various noise sources
were noted during attended monitoring and particular attention was paid to the extent of WCP’s
contribution, if any, to measured levels. At each receptor location, WCP’s L Aeq,15minute and L A1, 1minute
(in the absence of any other noise) was measured directly, where possible, or, determined by frequency

analysis.

If the exact contribution of the source of interest cannot be established, due to masking by other noise
sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB
lower than) any relevant criterion, a maximum estimate of the potential contribution of the site might be
made based on other measured site-only noise descriptors in accordance with Section 7.1 of the NPfI. This is

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

The terms 'Inaudible’ (IA) or 'Not Measurable' (NM) may also be used in this report. When site noise is
noted as IA, no site noise was audible at the monitoring location. When site noise is noted as NM, this
means some noise was audible but could not be quantified. If site noise was NM due to masking but
estimated to be significant in relation to a relevant criterion, we would employ methods (e.g. measure closer

and back calculate) to determine a value for reporting.
All sites noted as NM in this report are due to one or more of the following reasons:
»  Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

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

moving closer; and/or

» It was not feasible, nor reasonable to employ methods such as move closer and back calculate. Cases
may include, but are not limited to, rough terrain preventing closer measurement, addition/removal
of significant source to receiver shielding caused by moving closer, and meteorological conditions

where back calculation may not be accurate.

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

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

measurement period (i.e. the highest level of the worst minute during the 15 minute measurement).
3.3 Attended Noise Monitoring

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

included as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date
Rion NA-28 sound level meter 701424 14/06/2021
Rion NA-28 sound level meter 30131882 05/02/2021
Pulsar 106 acoustic calibrator 74813 21/02/2021
Pulsar 106 acoustic calibrator 78226 01/02/2021

34 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 L Aeq 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 L Aeq 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 L Aeq Criterion, as 5 dB is the maximum

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

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

in accordance with the NPfI.

3.5 Attended Real-Time Noise Monitor Comparison

WCP only noise levels from four attended monitoring locations are compared to results from nearby
Sentinex units. Start times of attended and real-time measurements do not directly overlap. Real-time

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

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

and shown in Figure 1.

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

Report Descriptor for Attended Real-Time Monitor ID Monitoring Location
monitoring location
NA15 SX33-N1 Wollar Village
NA19 S5X32-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 — OCTOBER 2019'

Location Start Date and LAmax LA1 LA10 LAeq Laso LA90 LAmin LcCeq

Time dB dB dB dB dB dB dB dB
N6 02/10/2019 01:11 43 25 20 20 19 18 17 54
N13 02/10/2019 00:34 63 34 26 33 22 21 19 53
N14 02/10/2019 00:22 48 36 28 26 21 18 16 54
N15 01/10/2019 23:11 55 50 47 41 28 17 16 58
N17 01/10/2019 22:39 40 26 19 18 16 16 15 54
N19 01/10/2019 22:10 44 35 27 25 23 20 18 48
N20 01/10/2019 23:44 84 69 62 58 30 20 16 65
N21 02/10/2019 00:50 53 50 44 38 22 20 18 47

Note:

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

4.2 Modifying Factors

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

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

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

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

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

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

Table 4.2: Lpeq, 15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA ~ OCTOBER 2019

Location Start Date and Wind Stability = Criterion  Criterion WCP Exceedance
Time Speed Class’ dB Applies?”®  Laeq,15min 9B :
m/s’ 3
N6 02/10/2019 01:11 0.0 G 37 No <20 NA
N13 02/10/2019 00:34 0.0 F 35 Yes <25 Nil
N14 02/10/2019 00:22 0.0 F 35 Yes <20 Nil
N15 01/10/2019 23:11 0.9 E 37 Yes IA Nil
N17 01/10/2019 22:39 0.7 E 38 Yes 1A Nil
N19 01/10/2019 22:10 0.6 E 35 Yes <20 Nil
N20 01/10/2019 23:44 0.5 E 35 Yes IA Nil
N21 02/10/2019 00:50 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. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions;

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

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

Table 4.3: LA] Iminute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA — OCTOBER 2019

Location Start Date and Wind Speed  Stability  Criterion  Criterion WCpP Exceedance *
Time Class ' dB Applies?”  LA1 1min dB
m/s’ 3
N6 02/10/2019 01:11 0.0 G 45 No <20 NA
N13 02/10/2019 00:34 0.0 F 45 Yes <25 Nil
N14 02/10/2019 00:22 0.0 F 45 Yes <25 Nil
N15 01/10/2019 23:11 0.9 E 45 Yes IA Nil
N17 01/10/2019 22:39 0.7 E 45 Yes IA Nil
N19 01/10/2019 22:10 0.6 E 45 Yes <20 Nil
N20 01/10/2019 23:44 0.5 E 45 Yes IA Nil
N21 02/10/2019 00:50 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. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
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temperature inversion conditions;

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

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

4.4 Comparison of real time and attended noise results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-
directional) is shown in Table 4.4. Low pass (<630 Hz) L Aeq and Lagq are typically good indicators of

mining noise levels.

Table 4.4: REAL-TIME AND ATTENDED NOISE LEVELS, OCTOBER 2019’

Location/ Attended Start Sentinex Start Sentinex Data' Attended
Sentinex Date and Time Date and Time
measurement
Total Low pass Low pass WCP
L Aeq dB (<630Hz) (<630Hz) L Aeq dB
LAeq dB Lago dB
N15/5X33 01/10/2019 23:11 01/10/2019 23:15 45 44 NR 1A
N19/5X32 01/10/2019 22:10 01/10/2019 22:15 25 23 NR <20
N20/5X30 01/10/2019 23:44 01/10/2019 23:45 39 36 NR IA
N21/5X31 02/10/2019 00:50 02/10/2019 00:45 29 25 NR <25
Notes:

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

2. NR-—no Sentinex data recorded for this period.

4.5 Atmospheric Conditions

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

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

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

above 5 m/s at microphone height.

Table 4.5: MEASURED ATMOSPHERIC CONDITIONS — OCTOBER 2019

Location Start Date And Time Temperature Wind Speed Wind Direction Cloud Cover
°C m/s °MN eighths
N6 02/10/2019 01:11 8 0.0 - 0
N13 02/10/2019 00:34 13 0.0 - 0
N14 02/10/2019 00:22 12 0.0 - 0
N15 01/10/2019 23:11 10 0.0 - 0
N17 01/10/2019 22:39 14 0.0 - 0
N19 01/10/2019 22:10 13 0.8 50 0
N20 01/10/2019 23:44 9 1.5 230 0
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Location Start Date And Time Temperature Wind Speed Wind Direction Cloud Cover
°C m/s °MN eighths
N21 02/10/2019 00:50 9 0.0 - 0
Notes:
1. “-”indicates calm conditions at monitoring location.

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

5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into
account in each measurement via statistical descriptors. From these observations, summaries have been
derived for each location and provided in this chapter. Statistical 1/3 octave-band analysis of environmental
noise was undertaken and the following figures display frequency ranges of various noise sources at each

location for Lao1, Lo10, L Aeqr Lasp and Lagq descriptors. These figures also provide, graphically, statistical

information for these noise levels.

An example is provided as Figure 2 where it can be seen that frogs and insects are generating noise at
frequencies above 1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical. Adding
levels at frequencies that relate to mining only allows separate statistical results to be calculated. This
analysis cannot always be performed if there are significant levels of other noise at the same frequencies as

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

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the
L A1 result by a small margin but is entirely accurate for L Aeq-

Environmental Noise Levels
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Measured Noise Levels:

L, 47dB
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Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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511 Né

Environmental Noise Levels at N6
Measurement Start Time 02 October 2019 01:11
Measured Noise Levels:
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Figure 3: Environmental Noise Levels - N6, St Laurence O'Toole Catholic Church, Wollar Village

Alow-level continuum from WCP was audible at times during the measurement and generated the site only
L Aeq and LA 1 1minute of less than 20 dB.

Dogs and birds were primarily responsible for all measured noise levels. The noise floor of the sound level
meter contributed to the measured Logp, LA50, LAeq and LA10-

Bats were also noted.
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512 NI3

Environmental Noise Levels at N13
Measurement Start Time 02 October 2019 00:34
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Figure 4: Environmental Noise Levels — N13, 'Coonaroo' off Moolarben Road

A low-level continuum from WCP was audible throughout the measurement and generated the site only
L Aeq and LA 1 1minute of less than 25 dB.

Birds were responsible for the measured Laq] and L Aeq: The WCP continuum and a continuum from

another mining operation combined to generate the measured L p50 and L 9.

Cows and frogs were also noted.
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513 N4

Environmental Noise Levels at N14
Measurement Start Time 02 October 2019 00:22
Measured Noise Levels:
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Figure 5: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

A low-level continuum from WCP was audible throughout the measurement generating a site-only
L Aeq,15minute of less than 20 dB and LA 1, 1minute of 25 dB.

Birds and insects generated the measured La1. Insects were primarily responsible for the measured La1(,

LAeq and LAg(. The continuum from WCP contributed to the measured L Aeq and LA9gp.

Cows were also noted.
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514  NI5

Environmental Noise Levels at N15

Measurement Start Time 01 October 2019 23:11
0 Measured Noise Levels:
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Figure 6: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village

WCP was inaudible.

A train was primarily responsible for all measured noise levels. Dogs contributed to the measured L 5.

The noise floor of the sound level meter was responsible for the measured LA g(.

Bats were also noted.
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515  NI7

Environmental Noise Levels at N17
Measurement Start Time 01 October 2019 22:39

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

WCP was inaudible.

Animals in the foliage generated the measured Lpq1. Breeze in the foliage and the noise floor of the sound

level meter generated the measured L0, L Aeq LA50 and Lagp.

Birds were also noted.
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516 NI9

Environmental Noise Levels at N19
Measurement Start Time 01 October 2019 22:10

Measured Noise Levels:

L 35dB
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Figure 8: Environmental Noise Levels — N19, Upper Mogo Road

Alow-level continuum from WCP was audible at times during the measurement and generated the site only
L Aeq and LA 1 1minute of less than 20 dB.

Breeze in the foliage and birds were primarily responsible for all measured noise levels. The noise floor of
the sound level meter was a minor contributor to the measured L ag.

Animals in the foliage were also noted.
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517 N20

Environmental Noise Levels at N20

Measurement Start Time 01 October 2019 23:44
0 Measured Noise Levels:

L 69 dB
6 Train Laig62dB
Leq 58 dB
Laso 30dB
60 Lago 20 dB
'WCP Only Noise Levels:
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Figure 9: Environmental Noise Levels, N20 - Ringwood Road

WCP was inaudible.

A train was primarily responsible for all measured noise levels. Breeze in the foliage generated the
measured L Ag( and contributed to the measured L A 5.

Cows were also noted.
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518 N2

Environmental Noise Levels at N21
Measurement Start Time 02 October 2019 00:50

Measured Noise Levels:

L 50dB
65 Lap44dB
Licq 38 dB
Lasp 22dB
60 Lago 20 dB
'WCP Only Noise Levels:
» L, tmime <25 dB
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<
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Figure 10: Environmental Noise Levels, N21 - 'Wandoona', Barigan Road

A low-level continuum from WCP was audible during the measurement generating the site-only
L Aeq,15minute of less than 20 and LA 1 1minute ©f less than 25 dB.

Birds were primarily responsible for all measured noise levels. Insects, the continuum from WCP and the
noise floor of the sound level meter contributed to the measured Lz 9.
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6 SUMMARY

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations
at WCP, an open cut coal mine located approximately 40 kilometres north east of Mudgee. The purpose of
the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

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

of 1/2 October 2019 at eight monitoring locations.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the October
2019 monitoring. Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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APPENDIX

A REGULATOR DOCUMENTS
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A.l  Wilpinjong Coal Extension Project Approval (SSD-6764)

NOISE
Noise Criteria

3. The Applicant must ensure that the noise generated by the development does not exceed the criteriain
Tabhle 3 at any residence on privately-owned land or at the other specified locations.

Table 3 Moise crteria dB(A)

Day Evening Night
Location Laeqasminwe) | Laequsminute) | Laequsminute) | Lassminute

102 36 36 38 45
Wollar Village — Residential 36 37 37 45
All other privately owned land 35 35 35 45
801 — Wollar School 35 (internal) -

45 fextemal)

When in use
150A — 5t Luke's Anglican Church 40 (intemal) -
900 — St Laurence O'Toolke Catholic Wher i use
Church

Nate: To interpret the locations referred to in Table 3, see the applicable figures in Appendix 5.

Moise generated by the development is to be measured in accordance with the relevant requirements of
the NSW Industrial Noise Policy (as may be updated from time to time). Appendix 6 sets out the
meteorological conditions under which these criteria apply along with any modifications to the NSW
Industrial Noise Policy and the requirements for evaluating compliance with these criteria.

However, these criteria do not apply if the Applicant has an agreement with the owner/s of the relevant
residence of land to generate higher noise levels, and the Applicant has advised the Department in
writing of the terms of this agreement

Operating Conditions

4. The Applicant must:

(a) implement all reasonable and feasible measures to minimise the construction, operational, low
frequency, road and rail noise of the development;

(b) operate a comprehensive noise management system that uses a combination of predictive
meteorological forecasting and real-time noise monitoring data to guide the day to day planning
of mining operations, and the implementation of both proactive and reactive noise mitigation
measures to ensure compliance with the relevant conditions of this consent;

(c) minimise the noise impacts of the development during meteorological conditions when the noise
limits in this consent do not apply (see Appendix 6);

(d) only use locomotives and rolling stock that are approved to operate on the NSW rail network in
accordance with the noise limits in ARTC's EPL;

(&) co-ordinate noise management at the site with the noise management at Moolarben and Ulan
mines to minimise cumulative noise impacts; and

(N carry out regular monitoring to determine whether the development is complying with the relevant
conditions of this consent.
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Noise Management Plan
E. Prior to carrying out any development under this consent, unless the Secretary agrees otherwise, the

Applicant must prepare a MNoise Management Plan for the development to the satisfaction of the
Secretary. This plan must:

(a) be prepared in consultation with the EPA,;
(k) describe the measures that would be implemented to ensure compliance with the noise criteria
and operating conditions in this consent;
(c) describe the proposed noise management system in detail; and
(d) include a monitoring program that:
. evaluates and reports on:
- the effectiveness of the noise management system;
- compliance against the noise criteria in this consent; and
- compliance against the noise operating conditions;

. includes a program to calibrate and validate the real-time noise monitoring results with the
attended monitoring results over time (so the real-time noise monitoring program can be
used as a better indicator of compliance with the noise criteria in this consent and trigger for
further attended monitoring); and

. defines what constitutes a noise incident, and includes a protocol for identifying and notifying
the Department and relevant stakeholders of any noise incidents.

6. The Applicant must implement the approved Moise Management Plan for the development.

APPENDIX 6
NOISE COMPLIANCE ASSESSMENT

Applicable Meteorological Conditions

1. The noise criteria in Table 3 of schedule 3 are to apply under all meteorological conditions except the
following:
(@) wind speeds greater than 3 m/s at 10 m above ground level; or
(b) stability category F tem perature inversions and wind speeds greater than 2 m/fs at 10 m above ground

level; or

(c) stability category G temperature inversion conditions.

Determination of Meteorological Conditions

2. Except for wind speed at microphone height, the data to be used for determining meteorological conditions
must be that recorded by the meteorological station located on the site.

Compliance Monitoring

3. Attended monitoring is to be used to evaluate compliance with the relevant conditions of this consent.
4. This monitoring must be carried out at least 12 times a year, unless the Secretary directs otherwise.
5. Unless otherwise agreed with the Secretary, this monitoring is to be carried out in accordance with the

relevant requirements for reviewing performance set out in the NSW Industrial Noise Policy (as amended
from time to time), in particular the requirements relating to:

(@)
(b)
(©)

(d)

monitoring locations for the collection of representative noise data;

meteorological conditions during which collection of noise data is not appropriate;

equipment used to collect noise data, and conformity with Australian Standards relevant to such
equipment; and

modifications to noise data collected, including for the exclusion of extraneous noise and/or penalties
for modifying factors apart from adjustments for duration.
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A.2  Environmental Protection Licence

L5 Noise limits

L5.1 Noise generated at the premises must not exceed the noise limits presented in the table below. The

locations referred to in the table below are indicated in Appendix 5 - Figures 1 and 2 of Development

Consent number SSD-6764 dated 24 April 2017.

Location Day Evening Night Night
LAeq(15 minute) LAeq(15 minute) LAeq(15 minute) LA1(1 minute)
Wollar village - 36 37 37 45
residential
All other privately 35 35 35 45
owned land
102 36 36 38 45
Wollar school 35 (internal),
45 (external)
when in use

St Luke's Anglican 40 (internal)
Church & St when in use
Laurence O'Toole

Catholic Church

Note: The above noise limits do not apply at properties where the licensee has a written agreement with the

L5.2

L5.3

landowner to exceed the noise limits.

For the purpose of condition L5.1;

- Day is defined as the period from 7am to 6pm Monday to Saturday and 8am to 6pm Sunday and Public
Holidays.

- Evening is defined as the period 6pm to 10pm.

- Night is defined as the period from 10pm to 7am Monday to Saturday and 10pm to 8am Sunday and
Public Holidays.

The noise limits set out in condition L5.1 apply under all meteorological conditions except for the
following:

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

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

c) Stability category G temperature inversion conditions.

Global Acoustics Pty Ltd |PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global®globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring October 2019
19260_RO1 Page 28

L5.4 For the purpose of condition L5.3:
a) The meteorological data to be used for determining meteorological conditions is the data recorded by
the meteorological weather station identified as EPA identification Point 21 in condition P1.1; and
b) Temperature inversion conditions (stability category) are to be determined by the sigma-theta method
referred to in Part E4 of Appendix E to the NSW Industrial Noise Policy.

L5.5 To determine compliance:
a) With the Leq(15 minute) noise limits in condition L5.1, the noise measurement equipment must be
located:

i) approximately on the property boundary, where any dwelling is situated 30 metres or less
from the property boundary closest to the premises; or

ii) within 30 metres of a dwelling fagade, but not closer than 3 metres where any dwelling
on the property is situated more than 30 metres from the property boundary closest to
the premises; or, where applicable

i) within approximately 50 metres of the boundary of a National Park or Nature Reserve

b) With the LA1(1 minute) noise limits in condition L5.1, the noise measurement equipment must be
located within 1 metre of a dwelling fagade.

c) With the noise limits in condition L5.1, the noise measurement equipment must be located:
i) at the most affected point at a location where there is no dwelling at the location; or
ii) at the most affected point within an area at a location prescribed by conditions L5.5(a) or
L5.5(b).

L5.6 A non-compliance of condition L5.1 will still occur where noise generated from the premises in excess of
the appropriate limit is measured:

a) at a location other than an area prescribed by conditions L5.5(a) and L5.5(b); and/or
b) at a point other than the most affected point at a location.

L5.7 For the purpose of determining the noise generated at the premises the modification factors in Section 4
of the NSW Industrial Noise Policy must be applied, as appropriate, to the noise levels measured by the
noise monitoring equipment.
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A3 Noise Management Plan

WCPL utilise a combination of operator-attended and unattended noise monitoring to assess the
performance of the Mine against the Noise Criteria from Development Consent (SSD-6467).
Operator-attended noise monitoring will be used for determining compliance against the Noise
Criteria in Table 6. Unattended real-time noise monitoring is primarily utilised as a proactive
noise control system; providing noise alerts when predetermined noise levels are triggered so
mining operations can be modified where noise levels are influenced by noise from the Project.

6.1 Monitoring Locations

Operator-attended noise monitoring locations have been chosen considering the following
criteria:

« In any given direction, the site is as close as reasonably practical to the nearest Private
Receiver;

» There is no closer Private Receiver that is not monitored;

+ The site is unlikely to cause concern to any person residing on nearby private property;
and

» The site can be safely accessed by the persons carrying out the noise monitoring.

WCPL will undertake operator-attended noise monitoring as identified in Table 7 (Figure 3 and
Figure 4). Real-time noise monitoring units are relocated from time to time, to assist with
additional targeted noise monitoring and in response to community complaints. Real-time noise
monitoring locations will be reviewed and modified as necessary in response to monitoring
results, changes to the operation, or as a result of community consultation.
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Location

Site

Type

Table 7: Noise Monitoring Locations

Easting®

Northing®

Justification

St Laurence MG Operator- 777299.9 6415716.9 | Location based on the nearest community

O'Toole attended structure to the East of the Mine

Church Moise

Coonaroo MN13 | Operator- 763758.9 6413471.9 | Location based on the nearest community
attended structure to the West of the Mine
Moise

Tichular N14 | Operator- 778791.9 6408624.7 | Location based on the nearest community
attended structure to the South of the Mine
Moise

Wollar N15 | Operator- 777452.0 6416158.9 | Location based on the nearest community

Village attended structure to the South-East of the Mine
Moise

Mogo Rd N17 | Operator- 780771.0 6420641.0 | Location based on the nearest community
attended structure to the North-East of the Mine
Moise

Mogo Rd N19 | Operator- 782644.5 6424151.1 | Location based on the nearest and residential
attended community structure to the North-East of the
Moise Mine
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Location Site Type asting Northing ustification

Ringwood N20 | Operator- | 785964.2 6419050.6 | Location based near to community residence in

Road attended discussions with DP&E and EPA on the 23 May
MNoise 2017 to the East of the Mine.

Wandoona N21 | Operator- | 777684.4 6414786.2 | Location based on recommendations from noise
attended specialist (SLR) review of this NMP in May 2017.
MNoise

WCPL Rail - Meteorology | 770630.9 6418085.1 | Location based on consideration of prevailing

Loop & Inversion meteorological conditions

Wollar . Real-Time | 777608.9 6415996.8 | Location based on the nearest non-mine owned

Village" Moise - residence to the South-East of the Mine
Fixed

N15 operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Mogo Rd" . Real-Time | 782644.5 6424151.1 | Location based on the nearest non-mine owned
Moise - residence to the East of the Mine
Fixed

MN19  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Ringwood - Real-Time | 785964.2 6419050.6 | Location based near to community residence in
Road MNoise - discussions with DP&E and EPA on the 23 May
Fixed 2017 to the East of the Mine.

MN20  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Wandoonaa - Real-Time T77684.4 6414786.2 Location based on recommendations from noise
Noise - specialist (SLR) review of this NMP.
Mobile

MN21 operator-attended  Noise  Monitoring
(validation of real-time noise monitaring)

Motes:

1. MGAS4, Zone 55

2. Monitoring will be undertaken at this location until it can be demonstrated that the noise contribution from the
Mine is negligible. At this point, WCPL will notify DP&E and EPA of the results of this monitoring and advise
if and when the monitoring at this location will be scaled back or discontinued.

3. The real-time noise monitor at Wandoona may be relocated in response to a complaint or identified noise
issue at another location.

4. Where continuous monitors are located at compliance locations (e.g. privately owned receivers), WCPL will
conduct a review of the identification/c haracterisation of mine-related noise by the real-time monitoring
system at that location by comparing against ohserved mine-related noise identified during operator-
attended monitoring (i.e. validate the identification of mine related noise and filtering of extraneous noise
sources by the real-time system). Refer to Section 6.5.

Should circumstances change, WCPL may amend the noise monitoring locations shown in
Table 7 with consideration to the above criteria. WCPL will update this NMP, in consultation with
DP&E and the EPA.
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6.3.3 Methodology

Operator-attended noise monitoring will be undertaken at the locations and frequency as
outlined in Table 8 by an independent acoustic consultant and guided by the requirements of the
INP (EPA, 2000) and AS 1055.1-1997 ‘Acoustics — Description and measurement of

environmental noise — General procedures’. Routine operator-attended noise monitoring will be
undertaken during night-time periods (10 pm - 7 am).

If any of the Noise Criteria are exceeded, a second measurement will be taken at the same
location within 75 minutes of the first measurement. If the second measurement does not
exceed the Noise Criteria, as defined in Table 6, then the result will be recorded and the
attended noise monitoring program resumed.

If the second measurement does exceed the applicable Noise Criteria, then:

a) The noise consultant will immediately report both results to the WCPL Environment and
Community Manager or delegate immediately; and

b) Upon confirming the exceedances are deemed a non-compliance in accordance with the
Figure 5, WCPL will report both results to DP&E and EPA immediately, upon confirming
the exceedance (Section 9.0).

WCPL will:

a) Take immediate action in accordance with the NMS;

b) Arrange for additional operator-attended noise monitoring to occur at that site within 1
week; and

c) Deploy the mobile real-time noise monitor to measure and record the noise at that site
for at least a 1 week period.

WCPL will also investigate any changes to the mine operations, and may revisit the noise model
on the basis of the noise measurements recorded at the site.

The acoustic noise consultant will consider the modification factors in Section 4 of the INP (EPA,
2000) during the evaluation of attending monitoring results.
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The assessment of excessive levels of low frequency noise generated by the mine shall be as

follows: Measure/assess C- and A-weighted Leq,T levels over same time period. Where the C
minus A level is 15dB or more and:

+ Where any of the 1/3 octave noise levels in Table 9 are exceeded by up to 5dB and

cannot be mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted
levels applies for the evening/night period.

« Where any of the 1/3 octave noise levels in Table 9 are exceeded by more than 5dB and
cannot be mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted

levels applies for the evening/night period and a 2dB positive adjustment applies for the
daytime period.

Table 9 One-third Octave Low Frequency Noise Thresholds

Hz/dB(Z) One-third octave LZeq,15minute threshold level

Frequency (Hz) 10 |12.5| 16 | 20 | 25 |31.5| 40 | 50 | 63 | 80 | 100|125 160

dB(Z) 92 | 89 | BB | 77 | 69 | B1 | 54 | 50 | 50 | 48 | 48 | 46 44

6.3.6 Applicable Meteorological Conditions

The Noise Criteria in Table 6 are to be applied under all meteorological conditions except for the
following:

* Wind speeds greater than 3 m/s at 10 m above ground level; or

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

« Stability category G temperature inversion conditions.
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APPENDIX

B CALIBRATION CERTIFICATES
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Acoustic | Unit 36/ Loyalty Rd

North Rocks NSW AUSTRALIA 2151
R.m rCh Ph: +61 2 9484 08oo A B.N. 65160 399 119

Labs Pty Ltd | www.acousticresearch.com.av

Sound Level Meter
IEC 61672-3.2013

Calibration Certificate

Calibration Number (19342

Client Detuib Global Acoustics Pry Lid
12/16 Huntingdale Drive
Ihorton NSW 2322

Equipment Tested/ Model Number :  Rion NA-28
lnstrument Serial Number ;00701424
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Pre-Test Atmospheric Conditions IPost-Test Mmmpherlcf onditions
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Helative Humidity :  40.2% Relative Humidity :  40.7%
Barometric Pressure 1 10096k Barometric Pressure:  100.32kPa
Calibration Technician :  Lucky Jaswal Sccondary Check:  Eloise Burrows
Calibration Date : 14 Jun 2019 Report Issue Date : 18 Jun 2019
Approved Signatory © ﬁp— Ken Williams
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12; Acoustical Sig. wesis of o frequency weighimg Piixy 17, Level lincarity incl. the level mnge eontrol Puss
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A Acoustic Rescarch |abs Piy Lid is NATA Accredited Laboratory Number | 4173
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Level 7 Building 2 423 Pennant Hills Rd
a:mﬁ Pennant Hills NSW AUSTRALIA 2120

Ph: +612 9484 0Boo A.B.N. 65160 399 119
Labs Pty Ltd | www.acousticresearch.com.au
Sound Level Meter

IEC 61672-3.2013

Calibration Certificate

Calibration Number (C19()73

Chient Details  Global Acoustics Pry Lid
12716 Huntingdale Drive

Thormion NSW 2322

Equipment Tested/ Model Number :  NA-38
Instrument Serial Number ¢ 30131882
Microphone Serial Number : (4739
Presamplifier Serial Number ;11942
Pre-Test Atmospheric Conditions Post-Test Atmospheric Conditions
Amnibient Temperature :  24.5°C Ambient Temperature :  231.6°C
Relative Humidity : 54,57, Relative Humidity :  51%,
Barometric Pressure :  99.30kPa Barometric Pressure ;99 36kt
~ Calibration Technician :  Chariie Neil Secondary Check:  Lewis Boorman =
Calibration Dute: 3 Feb 2019 Report lssue Date: 6 Feb 2019
Approved Signatory : Ken Willams
Clause and Characteristic Tested Result  Cluuse and Characteristic Tested Result
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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 18/19 November 2019. The purpose of attended noise monitoring was to quantify and describe the

acoustic environment around WCP and compare results with specified limits.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the November
2019 monitoring. Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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I INTRODUCTION

11 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 November 2019. 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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N21

Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2017)
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Source: WCPL (2017); NSW Dept of Industry (2015);
NSW Land & Property Information (2015)

WILPINJONG COAL MINE
Noise and Blasting Monitoring Locations
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13 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
L Amax The maximum A-weighted noise level over a time period or for an event
LAl The noise level which is exceeded for 1 per cent of the time
LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute
La10 The noise level which is exceeded for 10 per cent of the time, which is approximately the
average of the maximum noise levels
LAs0 The noise level which is exceeded for 50 per cent of the time
La9o The level exceeded for 90 per cent of the time, which is approximately the average of the
minimum noise levels. The L g 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
T1A 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 on 23 March 2018. Relevant noise sections of the licence are reproduced in

Appendix A.

23 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.

24 Project Specific 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 Monitoring Location Day Evening Night
Descriptor / LAeq,lSminute LAeq,15minute LAeq,15minute /
Resident LA1,1minute

Number
N6! 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 NPfL.

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

2.51  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.
252 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:

Measurelassess source contribution C-weighted and A-weighted Leg, 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:

o 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

o 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:

Table C2: One-third octave low-frequency noise thresholds.

Hz/dB(Z) | One-third octave Lzeq1smin threshold level

Frequency | 10 125 |16 20 | 25 31.5 | 40 50 |63 |80 100 | 125 | 1860
(Hz)
dB(Z) 92 89 86 77 69 61 54 50 | 50 |48 48 46 44
MNotes:

« dB(Z) = decibel (£ frequency weighted).

» Forthe assessment of low-frequency noise, care should be taken to select a wind screen that can protect the
microphone from wind-induced noise characteristics at least 10 dB below the threshold values in Table C2 for

wind speeds up to & metres per second. It is likely that high performance larger diameter wind screens
{nominally 175 mm) will be required to achieve this performance (Hessler, 2008). In any case, the
performance of the wind screen and wind speeds at which data will be excluded needs to be stated.

« Low-frequency noise corrections only apply under the standard and/or noise-enhancing meteorological

conditions.

= Where a receiver location has had architectural acoustic treatment applied (including alternative means of
mechanical ventilation satisfying the Building Code of Australia) by a proponent, as parn of consent
requirements or as a private neqgotiated agreement, alternative extemal low-frequency noise assessment
criteria may be proposed to account for the higher transmission loss of the building fagade.

» Measurements should be made between 1.2 and 1.5 metres above ground level unless otherwise approved
through a planning instrument (consent/approval) or environment protection licence, and at locations
nominated in the development consent ar licence.
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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 fifteen 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, LAo109, LA50 or LAgg. 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 NPfl 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 LA{ 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 LAmay, 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 {minute measurement should be undertaken at one (1)

metre from the dwelling facade and the L Aeq Measurement within 30 metres of the dwelling. However, the

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

Global Acoustics Pty Ltd |PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global®globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring November 2019
19299 _RoO1 Page 8

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 NPfl 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 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 00701424 14/06/2021
Pulsar 106 acoustic calibrator 74813 21/02/2021
Rion NA-28 sound level analyser 30131882 05/02/2021
Pulsar 105 acoustic calibrator 78226 01/02/2021

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 L Aeq 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 L Aeq 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 L Aeq Criterion, as 5 dB is the maximum

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

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

in accordance with the NPfI.
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34 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 Real-Time Monitor ID Monitoring Location
monitoring location
NA15 SX33-N1 Wollar Village
NA19 S5X32-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 —~ NOVEMBER 2019'

Location Start Date and LAmax LA1 LA10 LaAso LAeq LA90 LAmin LcCeq

Time dB dB dB dB dB dB dB dB
N6 19/11/2019 01:59 43 27 22 21 20 19 17 48
N13 19/11/2019 02:19 41 29 23 21 18 17 16 46
N14 19/11/2019 01:10 51 40 28 27 22 19 16 45
N15 19/11/2019 00:05 41 29 26 24 23 21 19 48
N17 18/11/2019 23:30 50 27 21 21 19 18 17 53
N19 18/11/2019 23:06 31 28 27 26 26 24 19 54
N20 19/11/2019 00:34 45 26 24 21 19 17 16 53
N21 19/11/2019 01:38 43 29 25 24 23 21 19 50

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 NPAI.

There were no intermittent or tonal noise sources, as defined in the NPfl, audible from site during the survey.
None of the measurements satisfied 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 L Aeq,15minute and LA1 Iminute 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: L Aeg 5minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA — NOVEMBER 2019

Location Start Date and Wind Stability  Criterion Criterion WCP Exceedance **
Time Speed Class dB Applies?*  Lpeq,15min
m/s™? dB~*
N6 19/11/2019 01:59 0.0 F 37 Yes <20 Nil
N13 19/11/2019 02:19 0.6 F 35 Yes IA Nil
N14 19/11/2019 01:10 0.0 G 35 No IA NA
N15 19/11/2019 00:05 1.1 F 37 Yes 23 Nil
N17 18/11/2019 23:30 0.7 F 38 Yes <20 Nil
N19 18/11/2019 23:06 0.3 G 35 No IA NA
N20 19/11/2019 00:34 1.2 F 35 Yes <20 Nil
N21 19/11/2019 01:38 0.0 F 35 Yes 23 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;

These are results for WCP in the absence of all other noise sources;
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: LA] Iminute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA — NOVEMBER 2019

Location Start Date and Wind Stability =~ Criterion  Criterion WCP Exceedance
Time Speed Class * dB Applies?  LA1,1min >
m/s™? 3 dB*°
N6 19/11/2019 01:59 0.0 F 45 Yes 26 Nil
N13 19/11/2019 02:19 0.6 F 45 Yes 1A Nil
N14 19/11/2019 01:10 0.0 G 45 No 1A NA
N15 19/11/2019 00:05 1.1 F 45 Yes 28 Nil
N17 18/11/2019 23:30 0.7 F 45 Yes <20 Nil
N19 18/11/2019 23:06 0.3 G 45 No 1A NA
N20 19/11/2019 00:34 1.2 F 45 Yes <20 Nil
N21 19/11/2019 01:38 0.0 F 45 Yes 30 Nil
Notes:

1. Wind speed is sourced from the WCP weather station, stability class is determined based on WCP inversion tower data;
2. 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) L Aeq and Lpg( are typically good indicators of

mining noise levels.

Table 4.4: REAL-TIME AND ATTENDED NOISE LEVELS, NOVEMBER 2019'

Location/ Attended Start Sentinex Start Sentinex Data Attended
Sentinex Date and Time Date and Time
measurement
Total Low pass Low pass WwWCP
Lpeq dB (<630Hz) (<630Hz) LAeq dB
LAeq dB Lago dB

N15/5X33 19/11/2019 00:05 19/11/2019 00:00 28 26 24 23
N19/5X32 18/11/2019 23:06 18/11/2019 23:00 27 18 11 IA
N20/5X30 19/11/2019 00:34 19/11/2019 00:30 22 15 11 <20
N21/SX31 19/11/2019 01:38 19/11/2019 01:45 27 26 NR? 23

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 2019

Location Start Date And Time Temperature Wind Speed Wind Direction Cloud Cover
°C m/s °MN eighths
N6 19/11/2019 01:59 15 0.0 - 0
N13 19/11/2019 02:19 18 0.6 200 0
N14 19/11/2019 01:10 14 1.3 120 0
N15 19/11/2019 00:05 17 0.0 - 0
N17 18/11/2019 23:30 18 0.0 - 0
N19 18/11/2019 23:06 18 0.6 190 0
N20 19/11/2019 00:34 15 0.7 270 0
N21 19/11/2019 01:38 15 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
specified noise criteria and is provided in Table 4.6.
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Table 4.6: WCP METEOROLOGICAL STATION DATA’

Date and End Time Wind Speed Wind Direction Lapse Rate
m/s Degrees Degrees / 100 metres”
18/11/2019 21:00 2.0 224 0.6
18/11/2019 21:15 25 227 0.0
18/11/2019 21:30 27 227 -0.4
18/11/2019 21:45 1.9 279 4.0
18/11/2019 22:00 1.2 287 7.0
18/11/2019 22:00 1.2 287 7.0
18/11/2019 22:15 1.7 305 6.6
18/11/2019 22:30 1.6 295 7.2
18/11/2019 22:45 1.1 302 8.0
18/11/2019 23:00 0.6 320 8.8
18/11/2019 23:15 0.3 69 7.2
18/11/2019 23:30 0.6 311 44
18/11/2019 23:45 0.7 325 3.8
19/11/2019 00:00 0.8 288 2.2
19/11/2019 00:15 1.1 279 22
19/11/2019 00:30 0.7 293 1.8
19/11/2019 00:45 1.2 315 34
19/11/2019 01:00 0.7 324 4.6
19/11/2019 01:15 0.0 - 54
19/11/2019 01:30 0.0 - 44
19/11/2019 01:45 0.0 - 3.0
19/11/2019 02:00 0.0 - 3.8
19/11/2019 02:15 0.0 - 3.8
19/11/2019 02:30 0.6 309 3.6
19/11/2019 02:45 0.0 - 44
19/11/2019 03:00 0.6 330 4.6
19/11/2019 03:15 0.0 - 6.6
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 L Aeq,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,

LAgp 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
L A1 result by a small margin but is entirely accurate for L Aeq:
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Environmental Noise Levels

Measurement Start Time 20 January 2016 22:25

o Measured Noise Levels:
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Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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511 N6, 19 November 2019

Environmental Noise Levels at N6
Measurement Start Time 19 November 2019 01:59
Measured Noise Levels:
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Figure 3: Environmental Noise Levels - N6, St Laurence O’Toole Catholic Church, Wollar Village

WCP was audible at times, generating a site-only L Aeq,15minute of less than 20 dB. A brief surge in engine

fan noise resulted in a site-only LA1 1minute of 26 dB.

Birds were primarily responsible for all measured levels. WCP was a minor contributor to the measured
La1.

Dogs were also noted.
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512  NI3,19 November 2019

Environmental Noise Levels at N13

Measurement Start Time 19 November 2019 02:19
o Measured Noise Levels:
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Figure 4: Environmental Noise Levels — N13, 'Coonaroo’ off Moolarben Road

WCP was inaudible.

Livestock generated the measured LA and La1(. Insects, frogs, and the noise floor of the sound level meter

were responsible for the measured L 50 and Lagg.
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513 NI4, 29 November 2019

Environmental Noise Levels at N14

Measurement Start Time 19 November 2019 01:10
o Measured Noise Levels:
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Figure 5: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

WCP was inaudible.

Ducks generated the measured Lao1, LAo10, Laso and L Aeq: A pump was responsible for the measured
LA90-

Insects, cows, and dogs were also noted.
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514 NI5, 19 November 2019

Environmental Noise Levels at N15
Measurement Start Time 19 November 2019 00:05
Measured Noise Levels:
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Figure 6: Environmental Noise Levels - N15, Track off Barigan Street near Wollar School, Wollar Village

An engine continuum from WCP was audible during the measurement generating the site-only
L Aeq,15minute of 23 dB. Surges in the continuum generated the site-only LA1 {minute of 28 dB. Dozer

track noise was also noted.

The continuum from WCP primarily generated measured levels. Birds and bats were minor contributors to

measured levels.
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515  NI7, 18 November 2019

Environmental Noise Levels at N17

Measurement Start Time 18 November 2019 23:30
o Measured Noise Levels:
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Figure 7: Environmental Noise Levels - N17 Mogo Road, off Araluen Road

A low-level continuum from WCP was audible at times generating the site-only L Aeq,15minute and

LA1,1minute Of less than 20 dB.

Insects and bats generated measured levels.
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516  NI9, 18 November 2019

Environmental Noise Levels at N19

Measurement Start Time 18 November 2019 23:06
o Measured Noise Levels:
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Figure 8: Environmental Noise Levels — N19, Upper Mogo Road

WCP was inaudible.
Insects generated measured levels.

Wildlife noises and a breeze were also noted.
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517  N20, 19 November 2019

Environmental Noise Levels at N20

Measurement Start Time 19 November 2019 00:34
o Measured Noise Levels:
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Figure 9: Environmental Noise Levels, N20 - Ringwood Road

A low-level continuum from WCP was audible at times generating the site-only L Aeq,15minute and

LA1,1minute Of less than 20 dB.

Insects generated measured levels.

Cows and birds were also noted.
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518  N2i, 19 November 2019

Environmental Noise Levels at N21
Measurement Start Time 19 November 2019 01:38
Measured Noise Levels:
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Figure 10: Environmental Noise Levels, N21 — 'Wandoona', Barigan Road

An engine continuum from WCP was audible during the measurement generating the site-only
L Aeq,15minute of 23 dB. Surges in the continuum generated the site-only LA1 1minute of 30 dB.

WCP continuum was primarily responsible for measured levels. Birds and cows were minor contributors to

the measured levels.
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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
November 2019. 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
2019 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.

Al

NOISE

MNoise Criteria

Wilpinjong Coal Extension Project Approval (SSD-6764)

3.

The App

licant must ensure that the noise generated by the development does not exceed the criteriain

Table 3 at any residence on privately-owned land or at the other specified locations.

Table 3: Moise criteria dB(A)

Day Evening Night
Location Lasqusminue) = Lasqusminute) | Lasquusminuie) | Lasgt minute

102 36 36 38 45
Wollar Village — Residential 36 37 37 45
All other privately owned land 35 35 35 45
901 — Wollar School 35 (intemal) -

45 (extemal)

When in use
150A — 5t Luke's Anglican Church 40 (intemal) -
900 — St Laurence O'Toolke Catholic When in use
Church

Note: To interpret the locations referred to in Table 3, see the applicable figures in Appendix 5.

Moise generated by the development is to be measured in accordance with the relevant requirements of
the NSW Industrial Noise Policy (as may be updated from time to time). Appendix 6 sets out the
meteorological conditions under which these criteria apply along with any modifications to the NSW

Industria

I Noise Palicy and the requirements for evaluating com pliance with these criteria.

Howewver, these criteria do not apply if the Applicant has an agreement with the owner/s of the relevant

residenc

e of land to generate higher noise levels, and the Applicant has advised the Department in

writing of the terms of this agreement

Operating Conditions

4,

The Applicant must:

(a)
(b)

implement all reasonable and feasible measures to minimise the construction, operational, low
frequency, road and rail noise of the development;

operate a comprehensive noise management system that uses a combination of predictive
meteorological forecasting and real-time noise monitoring data to guide the day to day planning
of mining operations, and the implementation of both proactive and reactive noise mitigation
measures to ensure compliance with the relevant conditions of this consent,

minimise the noise impacts of the development during meteorological conditions when the noise
limits in this consent do not apply (see Appendix 6);

only use locomotives and rolling stock that are approved to operate on the NSW rail network in
accordance with the noise limits in ARTC's EPL;

co-ordinate noise management at the site with the noise management at Moolarben and Ulan
mines to minimise cumulative noise impacts; and

carry out regular monitoring to determine whether the development is complying with the relevant
conditions of this consent.
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Noise Management Plan
E. Prior to carrying out any development under this consent, unless the Secretary agrees otherwise, the

Applicant must prepare a MNoise Management Plan for the development to the satisfaction of the
Secretary. This plan must:

(a) be prepared in consultation with the EPA,;
(k) describe the measures that would be implemented to ensure compliance with the noise criteria
and operating conditions in this consent;
(c) describe the proposed noise management system in detail; and
(d) include a monitoring program that:
. evaluates and reports on:
- the effectiveness of the noise management system;
- compliance against the noise criteria in this consent; and
- compliance against the noise operating conditions;

. includes a program to calibrate and validate the real-time noise monitoring results with the
attended monitoring results over time (so the real-time noise monitoring program can be
used as a better indicator of compliance with the noise criteria in this consent and trigger for
further attended monitoring); and

. defines what constitutes a noise incident, and includes a protocol for identifying and notifying
the Department and relevant stakeholders of any noise incidents.

6. The Applicant must implement the approved Moise Management Plan for the development.

APPENDIX 6
NOISE COMPLIANCE ASSESSMENT

Applicable Meteorological Conditions

1. The noise criteria in Table 3 of schedule 3 are to apply under all meteorological conditions except the
following:
(@) wind speeds greater than 3 m/s at 10 m above ground level; or
(b) stability category F tem perature inversions and wind speeds greater than 2 m/fs at 10 m above ground

level; or

(c) stability category G temperature inversion conditions.

Determination of Meteorological Conditions

2. Except for wind speed at microphone height, the data to be used for determining meteorological conditions
must be that recorded by the meteorological station located on the site.

Compliance Monitoring

3. Attended monitoring is to be used to evaluate compliance with the relevant conditions of this consent.
4. This monitoring must be carried out at least 12 times a year, unless the Secretary directs otherwise.
5. Unless otherwise agreed with the Secretary, this monitoring is to be carried out in accordance with the

relevant requirements for reviewing performance set out in the NSW Industrial Noise Policy (as amended
from time to time), in particular the requirements relating to:

(@)
(b)
(©)

(d)

monitoring locations for the collection of representative noise data;

meteorological conditions during which collection of noise data is not appropriate;

equipment used to collect noise data, and conformity with Australian Standards relevant to such
equipment; and

modifications to noise data collected, including for the exclusion of extraneous noise and/or penalties
for modifying factors apart from adjustments for duration.
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B. The assessment of excessive levels of low frequency noise generated by the mine shall be as follows:
Measurefassess C- and A-weighted Leq,T levels over same time period. Where the C minus A level is

15dB or more and:

» where any of the 1/3 octave noise levels in Table 6-1 are exceeded by up to 5dB and cannot be
mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period.
» where any of the 1/3 octave noise levels in Table 6-1 are exceeded by more than 5dB and cannot be

mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted levels applies for the

evening/night period and a 2dB positive adjustment applies for the daytime period.

Table 6-1:

One-third octave low frequency noise thresholds

Hz/dB(Z)

One-third octave Lzeq,isminute threshold level

Frequency | 10
(Hz)

12.5

16

20

25

31.5

40

50

63

80

100

125

160

dB(Z) 92

89

86

77

69

61

54

50

50

46

Global Acoustics Pty Ltd |PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global®globalacoustics.com.au

ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring November 2019
19299 _RoO1 Page 31

A2 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.

L5 Noise limits

L5.1 Noise generated at the premises must not exceed the noise limits presented in the table below. The
locations referred to in the table below are indicated in Appendix 5 - Figures 1 and 2 of Development

Consent number SSD-6764 dated 24 April 2017.

Location Day Evening Night Night
LAeq(15 minute) LAeq(15 minute) LAeq(15 minute) LA1(1 minute)
Wollar village - 36 37 37 45
residential
All other privately 35 35 35 45
owned land
102 36 36 38 45
Wollar school 35 (internal),
45 (external)
when in use

St Luke's Anglican 40 (internal)
Church & St when in use
Laurence O'Toole

Catholic Church

Note: The above noise limits do not apply at properties where the licensee has a written agreement with the
landowner to exceed the noise limits.

L5.2 For the purpose of condition L5.1;

- Day is defined as the period from 7am to 6pm Monday to Saturday and 8am to 6pm Sunday and Public
Holidays.

- Evening is defined as the period 6pm to 10pm.

- Night is defined as the period from 10pm to 7am Monday to Saturday and 10pm to 8am Sunday and

Public Holidays.

L5.3 The noise limits set out in condition L5.1 apply under all meteorological conditions except for the
following:

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

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

c) Stability category G temperature inversion conditions.
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L5.4 For the purpose of condition L5.3:
a) The meteorological data to be used for determining meteorological conditions is the data recorded by
the meteorological weather station identified as EPA identification Point 21 in condition P1.1; and
b) Temperature inversion conditions (stability category) are to be determined by the sigma-theta method
referred to in Part E4 of Appendix E to the NSW Industrial Noise Policy.

L5.5 To determine compliance:
a) With the Leq(15 minute) noise limits in condition L5.1, the noise measurement equipment must be
located:

i) approximately on the property boundary, where any dwelling is situated 30 metres or less
from the property boundary closest to the premises; or

ii) within 30 metres of a dwelling fagade, but not closer than 3 metres where any dwelling
on the property is situated more than 30 metres from the property boundary closest to
the premises; or, where applicable

i) within approximately 50 metres of the boundary of a National Park or Nature Reserve

b) With the LA1(1 minute) noise limits in condition L5.1, the noise measurement equipment must be
located within 1 metre of a dwelling fagade.

c) With the noise limits in condition L5.1, the noise measurement equipment must be located:
i) at the most affected point at a location where there is no dwelling at the location; or
ii) at the most affected point within an area at a location prescribed by conditions L5.5(a) or
L5.5(b).

L5.6 A non-compliance of condition L5.1 will still occur where noise generated from the premises in excess of
the appropriate limit is measured:

a) at a location other than an area prescribed by conditions L5.5(a) and L5.5(b); and/or
b) at a point other than the most affected point at a location.

L5.7 For the purpose of determining the noise generated at the premises the modification factors in Section 4
of the NSW Industrial Noise Policy must be applied, as appropriate, to the noise levels measured by the
noise monitoring equipment.
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A3 Noise Management Plan

The relevant sections of the WCP Noise Management Plan, dated June 2017 are reproduced below.

WCPL utilise a combination of operator-attended and unattended noise monitoring to assess the
performance of the Mine against the Noise Criteria from Development Consent (SSD-6467).
Operator-attended noise monitoring will be used for determining compliance against the Noise
Criteria in Table 6. Unattended real-time noise monitoring is primarily utilised as a proactive
noise control system; providing noise alerts when predetermined noise levels are triggered so
mining operations can be modified where noise levels are influenced by noise from the Project.

6.1 Monitoring Locations

Operator-attended noise monitoring locations have been chosen considering the following
criteria:

« [n any given direction, the site is as close as reasonably practical to the nearest Private
Receiver;

« There is no closer Private Receiver that is not monitored;

* The site is unlikely to cause concern to any person residing on nearby private property;
and

= The site can be safely accessed by the persons carrying out the noise monitoring.

WCPL will undertake operator-attended noise monitoring as identified in Table 7 (Figure 3 and
Figure 4). Real-time noise monitoring units are relocated from time to time, to assist with
additional targeted noise monitoring and in response to community complaints. Real-time noise
monitoring locations will be reviewed and modified as necessary in response to monitoring
results, changes to the operation, or as a result of community consultation.
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Location

Site

Type

Table 7: Noise Monitoring Locations

Easting®

Northing®

Justification

St Laurence MG Operator- 777299.9 6415716.9 | Location based on the nearest community

O'Toole attended structure to the East of the Mine

Church Moise

Coonaroo MN13 | Operator- 763758.9 6413471.9 | Location based on the nearest community
attended structure to the West of the Mine
Moise

Tichular N14 | Operator- 778791.9 6408624.7 | Location based on the nearest community
attended structure to the South of the Mine
Moise

Wollar N15 | Operator- 777452.0 6416158.9 | Location based on the nearest community

Village attended structure to the South-East of the Mine
Moise

Mogo Rd N17 | Operator- 780771.0 6420641.0 | Location based on the nearest community
attended structure to the North-East of the Mine
Moise

Mogo Rd N19 | Operator- 782644.5 6424151.1 | Location based on the nearest and residential
attended community structure to the North-East of the
Moise Mine
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Location Site Type asting Northing ustification

Ringwood N20 | Operator- | 785964.2 6419050.6 | Location based near to community residence in

Road attended discussions with DP&E and EPA on the 23 May
MNoise 2017 to the East of the Mine.

Wandoona N21 | Operator- | 777684.4 6414786.2 | Location based on recommendations from noise
attended specialist (SLR) review of this NMP in May 2017.
MNoise

WCPL Rail - Meteorology | 770630.9 6418085.1 | Location based on consideration of prevailing

Loop & Inversion meteorological conditions

Wollar . Real-Time | 777608.9 6415996.8 | Location based on the nearest non-mine owned

Village" Moise - residence to the South-East of the Mine
Fixed

N15 operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Mogo Rd" . Real-Time | 782644.5 6424151.1 | Location based on the nearest non-mine owned
Moise - residence to the East of the Mine
Fixed

MN19  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Ringwood - Real-Time | 785964.2 6419050.6 | Location based near to community residence in
Road MNoise - discussions with DP&E and EPA on the 23 May
Fixed 2017 to the East of the Mine.

MN20  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Wandoonaa - Real-Time T77684.4 6414786.2 Location based on recommendations from noise
Noise - specialist (SLR) review of this NMP.
Mobile

MN21 operator-attended  Noise  Monitoring
(validation of real-time noise monitaring)

Motes:

1. MGAS4, Zone 55

2. Monitoring will be undertaken at this location until it can be demonstrated that the noise contribution from the
Mine is negligible. At this point, WCPL will notify DP&E and EPA of the results of this monitoring and advise
if and when the monitoring at this location will be scaled back or discontinued.

3. The real-time noise monitor at Wandoona may be relocated in response to a complaint or identified noise
issue at another location.

4. Where continuous monitors are located at compliance locations (e.g. privately owned receivers), WCPL will
conduct a review of the identification/c haracterisation of mine-related noise by the real-time monitoring
system at that location by comparing against ohserved mine-related noise identified during operator-
attended monitoring (i.e. validate the identification of mine related noise and filtering of extraneous noise
sources by the real-time system). Refer to Section 6.5.

Should circumstances change, WCPL may amend the noise monitoring locations shown in
Table 7 with consideration to the above criteria. WCPL will update this NMP, in consultation with
DP&E and the EPA.
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6.3.3 Methodology

Operator-attended noise monitoring will be undertaken at the locations and frequency as
outlined in Table 8 by an independent acoustic consultant and guided by the requirements of the
INP (EPA, 2000) and AS 1055.1-1997 ‘Acoustics — Description and measurement of

environmental noise — General procedures’. Routine operator-attended noise monitoring will be
undertaken during night-time periods (10 pm - 7 am).

If any of the Noise Criteria are exceeded, a second measurement will be taken at the same
location within 75 minutes of the first measurement. If the second measurement does not
exceed the Noise Criteria, as defined in Table 6, then the result will be recorded and the
attended noise monitoring program resumed.

If the second measurement does exceed the applicable Noise Criteria, then:

a) The noise consultant will immediately report both results to the WCPL Environment and
Community Manager or delegate immediately; and

b) Upon confirming the exceedances are deemed a non-compliance in accordance with the
Figure 5, WCPL will report both results to DP&E and EPA immediately, upon confirming
the exceedance (Section 9.0).

WCPL will:

a) Take immediate action in accordance with the NMS;

b) Arrange for additional operator-attended noise monitoring to occur at that site within 1
week; and

c) Deploy the mobile real-time noise monitor to measure and record the noise at that site
for at least a 1 week period.

WCPL will also investigate any changes to the mine operations, and may revisit the noise model
on the basis of the noise measurements recorded at the site.

The acoustic noise consultant will consider the modification factors in Section 4 of the INP (EPA,
2000) during the evaluation of attending monitoring results.
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The assessment of excessive levels of low frequency noise generated by the mine shall be as

follows: Measure/assess C- and A-weighted Leq,T levels over same time period. Where the C
minus A level is 15dB or more and:

+ Where any of the 1/3 octave noise levels in Table 9 are exceeded by up to 5dB and

cannot be mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted
levels applies for the evening/night period.

« Where any of the 1/3 octave noise levels in Table 9 are exceeded by more than 5dB and
cannot be mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted

levels applies for the evening/night period and a 2dB positive adjustment applies for the
daytime period.

Table 9 One-third Octave Low Frequency Noise Thresholds

Hz/dB(Z) One-third octave LZeq,15minute threshold level

Frequency (Hz) 10 |12.5| 16 | 20 | 25 |31.5| 40 | 50 | 63 | 80 | 100|125 160

dB(Z) 92 | 89 | BB | 77 | 69 | B1 | 54 | 50 | 50 | 48 | 48 | 46 44

6.3.6 Applicable Meteorological Conditions

The Noise Criteria in Table 6 are to be applied under all meteorological conditions except for the
following:

* Wind speeds greater than 3 m/s at 10 m above ground level; or

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

« Stability category G temperature inversion conditions.
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APPENDIX

B CALIBRATION CERTIFICATES
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COl Ist Unit 36/14 Loyalty Rd
a.ml’éﬁ North Rocks NSW AUSTRALIA 2151
Ph: +61 2 9484 08oo A.B.N. 65 160 359 115

Lﬂbs Pty Ltd | www.acousticresearch.com.au

Sound Level Meter
IEC 61672-3.2013

Calibration Certificate

Calibration Number (19342

Client Details  Global Acoustics Pty Lid
12/16 Huntingdale Drive
Ihorton NSW 2322

Equipment Tested/ Model Number @ Rion NA-2§
Instrument Serial Number: 00701424
Microphone Serinl Number : 01014
Pre-amplifier Serinl Number 1 01463

Pre-Test Atmospheric Conditions PPost-Test Atmospheric Conditions
Ambient Temperature ;. 26°C Ambient Temperature : 2670
Helative Humidity :  40.2% Relative Humidity @ 40.7%
Baromelric Pressure @ 100096k Barometric Pressure:  100.32kPa
Calibration Technician i Lucky Jaiswal Secondary Check:  Eloise Burmows
Calibration Date ;14 Jun 2019 Report Issue Date = 18 Jun 2019
Approved Signatory : ﬁgz— Ken Williams

Claoxe and Characteristic Tested Hesull  Clause and Characteristic Tested  Result
12: Acoustical Slg tests of a frequency weighting Piaxs 17: Level linearlty Inel, the level minge control Py
13! Electrical Sig. tests of frequency weizhimgn Paxs 18 Toneburst reaponae FPuss
14: Frequency and time weightings at 1 kilz Pax 19: € Weighted Peak Sound Lavel Perxy
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16: 1Level lincarity on the reference level mnge Yss 21 P Heh Level Stubility Prox
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Ax public evidence was avarlable; from an indapendent wating organismion responsibile fie mppiuy ing the pednlts of pacern eyvalumtion et
performed i aceordance with [EC S1672-2:2011, w dermomstrate that the model of sound level meter fully confurmed 1o the requirements in
[EC 6167112013, the vound kevel meter submited for pesting confors fo the ¢lass 1 requirements of IEC 61672-1:2013

Least Unceramiies of Moaswement -

Acoustic Teatn Envyirpnmemal Condi oy
315 s o SkHz =fl, 1.5l Frsitpnesutbisns 2"
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Flectrical Tesy
315 Heto 20 kHz =i | Vi

AN snceriaintien are derivid ai thie 93% confidencs fevel 1rith o coverage fooror of 2

This calihration certificaie 1 to be remd 0 congunction with the calibration Lest report

A Acoustic Ressarch |abs Piv Lid s NATA Accredited Labaratory Number 14172
NATA Agcredited tor compliance with 1SCIEC | TO2E - chlibraion

v‘ The resubis of 1he tests, calibrations and/or measurcmiesiy deluded bn s document ing fraceihle 1o
Austrirannational suadasds
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(e Level 7 Building 2 423 Pennant Hills Rd
aﬂs::t Iﬁ Pennant Hills NSW AUSTRALIA 2120
rc Ph: +61.29484 0800 A.B.N. 65166 399119

Lﬂ bs Pty Ltd | www.acousticresearch.com.au

Sound Level Meter
IEC 61672-3.2013

Calibration Certificate

Calibration Number (19073

Client Details  Global Acoustics Pry Lid
12116 Huntingdale Drive
Thormion NSW 2322

Equipment Tested/ Model Number 1 NA-28
Instrument Serial Number ¢ 30131882

Micraphone Serial Number : (14730

Pre-amplifier Serial Number ; 11942

Pre-Test Atmospheric Conditions Post-Test Atmospheric Conditions
Amibient Temperamre :  24.5°C Amblent Temperature :  23.6°C
Relative Humidity : 54,47, Relaiive Humidity 1 319,
Barometric Pressure:  99.30kPa Barometric Pressure ; 90 36kPa
~ Calibration Technician :  Charlie Neil Secandary Cheek:  Lewis Boonman g
Calibration Date: 5 Feb 2019 Report lssue Date: 6 Feb 2010
Approved Signatary : AZZET Ken Willisms

Clause and Characteristic Tested Result  Clause and Characterstic Tested Result
I2: Acousiical Sig. tests of u frequency weighting Pz 17: Level lincarity incl. the level mnge contrl Pisr
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142 Freguency and time weightings o 1 kH: Fidnx 19 C Weighted Peak Sound Level Haxx
14 Long Term Stability Fax 200 Overluad ldication Pasr
16: Laval linearity on the referonee level rnge ] 21: High Level Stability Poss

Ve sovmdd bove! meter suhmitiod fur iesiing has suceeumiully compibites O elass | perkodic teas of TEL 6167232013, for the environments)

wonditions under whach the lests were

Al puthc evidence won availivble, from mn mdependent testing orgamsstion respansliie for approvme the resialts of patiers evaluation 1=
pertormed i aecandusce with IEC 61672-2201 3, to demovismte that the model of sound laval cter fully conformed 1o the FesjuitrEmments i
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i Level 7 Building2 423 Pennant Hills Rd
ACOUStlc Pennant Hills NSW AUSTRALIA 2120

ResearCh Ph: +61 2 9484 0800 A.B.N. 65160 399 119

Labs Pty Ltd | www.acousticresearch.com.au
Sound Calibrator
IEC 60942-2017

Calibration Certificate

Calibration Number (C19124

Client Details  Global Acoustics Pty Ltd
12/16 Huntingdale Drive
Thornton NSW 2322

Equipment Tested/ Model Number :  Pulsar Model 106
Instrument Serial Number : 74813

Atmospheric Conditions
Ambient Temperature :  24°C
Relative Humidity :  50.4%
Barometric Pressure :  99.54kPa

Calibration Technician :  Lucky Jaiswal Secondary Check: Lewis Boorman
Calibration Date: 21 Feb 2019 Report Issue Date: 22 Feb 2019
Approved Signatory : Ken Williams
Characteristic Tested Result
Generated Sound Pressure Level Pass
Frequency Generated Pass
Total Distortion Pass
Nominal Level Nominal Frequency Measured Level Measured Frequency
Measured Output 94.0 1000.0 94.0 1000.33

The sound calibrator has been shown to conform to the class 2 requirements for periodic testing, described in Annex B of IEC 60942:2017 for
the sound pressure level(s) and frequency(ies) stated, for the environmental conditions under which the tests were performed

Least Uncertainties of Measurement -

Specific Tests Environmental Conditions
Generated SPL +0.11dB Temperature 0.2°C
Frequency =0.01% Relative Humidity £2.4%
Distortion +0.48% Barometric Pressure £0.015kPa

All uncertainties are derived at the 95% confidence level with a coverage factor of 2

armm ANt NI 55 iy ome cone.

This calibration certificate is to be read in conjunction with the calibration test report

Acoustic Research Labs Pty Ltd is NATA Accredited Laboratory Number 14172
NATA Accredited for comphance with ISO/IEC 17025 - calibration

The results of the tests, calibrations and/or measurements included in this document are traceable to
Australian/national standards

SE— NATA is a signatory to the ILAC Mutual Recognition Arrangement for the mutual recognition of the
equivalence of testing. medical testing, calibration and inspection reports
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sti Level 7 Building2 423 Pennant Hills Rd
é:g:a r ﬁ Pennant Hills NSW AUSTRALIA 2130
(= Ph: +612 9484 0800 A.B.N. 65160 399 119
Labs Pty Ltd | www.acousticresearch.com.au
Sound Calibrator
IEC 60942-2017

Calibration Certificate

Catibration Number 10074

Client Detaile  Global Acoustics Pty Ltd
12/16 Huntingdale Drive
Ihomton NSW 2322

Equipment Tested/ Madel Number 1 Model 105
Instrument Serial Number: 78226

Atmosphierie Conditions
Ambient Temperature : 2380
Relative Humidity :  53.7%
Barometric Pressure s 100.09kPa

Calibration Technician :  Charlie Neil Secondary Cheek:  Lewls Booman s
Calibration Dute : | Feb 2019 ri bsue Date s 6 Feh 2019
Approved Signatory : Ken Williums
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Pre Adjustmient Ho 100 A LR ]
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I INTRODUCTION

11 Background

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations
at Wilpinjong Coal Project (WCP), an open cut coal mine located approximately 40 kilometres north east of
Mudgee. The purpose of the attended noise monitoring survey is to quantify and describe the acoustic

environment around the site and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the night period
of 9/10 December 2019 at eight locations.

1.2 Monitoring Locations

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

the actual monitoring position, not the location of residences.

Table 1.1: WCP ATTENDED NOISE MONITORING LOCATIONS

NMP Descriptor Monitoring Location
N6 St Laurence O’Toole Catholic Church, representative of Wollar Village south
N13 'Coonaroo' off Moolarben Road, Moolarben
N14 'Tichular', intersection of Tichular and Barigan Roads, Tichular
N15 Track off Barigan Street near Wollar Public School, Wollar Village
N17 Mogo Road, off Araluen Road, Wollar
N19 North Mogo Road, Mogo
N20 Ringwood Road, off Wollar Road, Wollar
N21 'Wandoona', Barigan Road, Wollar
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N21

Figure 1: WCP Attended Noise Monitoring Locations (Source: WCP NMP, 2017)
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Source: WCPL (2017); NSW Dept of Industry (2015);
NSW Land & Property Information (2015)

WILPINJONG COAL MINE
Noise and Blasting Monitoring Locations
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13 Terminology & Abbreviations

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

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition
dB(A) Noise level measurement units are decibels (dB). The “A.” weighting scale is used to describe
human response to noise.
LAmax The maximum A-weighted noise level over a time period.
La1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute
LA10

LAeq

LA50

LA90
LAmin
LCeq

SPL

Hertz (Hz)

AWS
VTG

Sigma-theta

SC

The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.
The noise level which is exceeded for 10 percent of the time.

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

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

The level exceeded for 90 percent of the time. The L o9 level is often referred to as the

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

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

The average C-weighted noise energy during a measurement period. The “C” weighting scale is
used to take into account low-frequency components of noise within the audibility range of
humans.

Sound pressure level. Fluctuations in pressure measured as 10 times a logarithmic scale, with the
reference pressure being 20 micropascals.

The frequency of fluctuations in pressure, measured in cycles per second. Most sounds are a
combination of many frequencies together.

Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres
Vertical temperature gradient in degrees Celsius per 100 metres altitude.
The standard deviation of the horizontal wind direction over a period of time.

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

VTG.
IA Inaudible. When site noise is noted as IA then there was no site noise at the monitoring location.
NM Not Measurable. If site noise is noted as NM, this means some noise was audible but could not be
quantified.
Day This is the period 7:00am to 6:00pm.
Evening This is the period 6:00pm to 10:00pm.
Night This is the period 10:00pm to 7:00am.
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2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

2.1 Project Approval

The most current approval associated with activities at WCP is the ‘Wilpinjong Extension Project (SSD-6764,
April 2017), which covers all current operations and has now replaced the previous consent (05-0021). The

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

2.2 Environment Protection Licence

WCP currently holds Environment Protection Licence (EPL) No. 12425 issued by the Environment Protection
Authority (EPA), most recently issued in April 2019. Relevant noise sections of the EPL are reproduced in
Appendix A.

23 Noise Monitoring Program

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

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

24 Project Specific Criteria

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

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

Table 2.1: WCP PROJECT SPECIFIC CRITERIA, dB

NMP Monitoring Location Day Evening Night
Descriptor / LAeq,15minute LAeq,15minute LAeq,15minute /
Resident LA1,1minute

Number
N6’ 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
N17* 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 NPfL.

NP1l modifying factors, as they are applicable to mining noise, are described in more detail below.

2.5.1  Tonal and Intermittent Noise

As defined in the NPfI:
Tonal noise contains a prominent frequency and is characterised by a definite pitch.

Intermittent noise is noise where the level suddenly drops/increases several times during the assessment
period, with a noticeable change in source noise level of at least 5 dB(A); for example, equipment cycling on

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

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

below:

Measurelassess source contribution C-weighted and A-weighted Leg, 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:

o 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

o 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:

Table C2: One-third octave low-frequency noise thresholds.

Hz/dB(Z) | One-third octave Lzeq1smin threshold level

Frequency | 10 125 |16 20 | 25 31.5 | 40 50 |63 |80 100 | 125 | 1860
(Hz)
dB(Z) 92 89 86 77 69 61 54 50 | 50 |48 48 46 44
MNotes:

« dB(Z) = decibel (£ frequency weighted).

» Forthe assessment of low-frequency noise, care should be taken to select a wind screen that can protect the
microphone from wind-induced noise characteristics at least 10 dB below the threshold values in Table C2 for

wind speeds up to & metres per second. It is likely that high performance larger diameter wind screens
{nominally 175 mm) will be required to achieve this performance (Hessler, 2008). In any case, the
performance of the wind screen and wind speeds at which data will be excluded needs to be stated.

« Low-frequency noise corrections only apply under the standard and/or noise-enhancing meteorological

conditions.

= Where a receiver location has had architectural acoustic treatment applied (including alternative means of
mechanical ventilation satisfying the Building Code of Australia) by a proponent, as parn of consent
requirements or as a private neqgotiated agreement, alternative extemal low-frequency noise assessment
criteria may be proposed to account for the higher transmission loss of the building fagade.

» Measurements should be made between 1.2 and 1.5 metres above ground level unless otherwise approved
through a planning instrument (consent/approval) or environment protection licence, and at locations
nominated in the development consent ar licence.
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3 METHODOLOGY

3.1 Overview

Attended environmental noise monitoring was conducted in general accordance with Australian Standard
AS1055 'Acoustics, Description and Measurement of Environmental Noise, relevant NSW EPA
requirements, and the WCP NMP. Meteorological data was obtained from the WCP automatic weather

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

3.2 Attended Noise Monitoring

During this survey, monthly attended monitoring was undertaken during the night period at each location.
The duration of each measurement was 15 minutes. Atmospheric condition measurement was also
undertaken at each monitoring location. Attended monitoring during this reporting period was undertaken

by Jonathan Erasmus.

Attended monitoring is preferred to the use of noise loggers when determining compliance with prescribed
limits as it allows an accurate determination of the contribution, if any, to measured noise levels by the

source of interest (in this case WCP).

This survey presents noise levels gathered during attended monitoring that are the result of many sounds
reaching the sound level meter microphone during monitoring. Received levels from various noise sources
were noted during attended monitoring and particular attention was paid to the extent of WCP’s
contribution, if any, to measured levels. At each receptor location, WCP’s L Aeq,15minute and L A1, 1minute
(in the absence of any other noise) was measured directly, where possible, or, determined by frequency

analysis.

If the exact contribution of the source of interest cannot be established, due to masking by other noise
sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB
lower than) any relevant criterion, a maximum estimate of the potential contribution of the site might be
made based on other measured site-only noise descriptors in accordance with Section 7.1 of the NPfI. This is

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

The terms 'Inaudible’ (IA) or 'Not Measurable' (NM) may also be used in this report. When site noise is
noted as IA, no site noise was audible at the monitoring location. When site noise is noted as NM, this
means some noise was audible but could not be quantified. If site noise was NM due to masking but
estimated to be significant in relation to a relevant criterion, we would employ methods (e.g. measure closer

and back calculate) to determine a value for reporting.
All sites noted as NM in this report are due to one or more of the following reasons:
»  Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

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

moving closer; and/or

» It was not feasible, nor reasonable to employ methods such as move closer and back calculate. Cases
may include, but are not limited to, rough terrain preventing closer measurement, addition/removal
of significant source to receiver shielding caused by moving closer, and meteorological conditions

where back calculation may not be accurate.

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

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

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

3.3 Attended Noise Monitoring

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

included as Appendix B.

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT

Model Serial Number Calibration Due Date
Rion NA-28 sound level meter 00370304 26/11/2020
Rion NA-28 sound level meter 01070590 25/06/2020
Pulsar 106 acoustic calibrator 81334 22/11/2020
Pulsar 106 acoustic calibrator 79631 22/01/2021

34 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 L Aeq 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 L Aeq 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 L Aeq Criterion, as 5 dB is the maximum

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

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

in accordance with the NPfI.

3.5 Attended Real-Time Noise Monitor Comparison

WCP only noise levels from four attended monitoring locations are compared to results from nearby
Sentinex units. Start times of attended and real-time measurements do not directly overlap. Real-time

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

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

and shown in Figure 1.

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

Report Descriptor for Attended Real-Time Monitor ID Monitoring Location
monitoring location
NA15 SX33-N1 Wollar Village
NA19 S5X32-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 2019’

Location Start Date and LAmax LA1 LA10 LAeq Laso LA90 LAmin LcCeq

Time dB dB dB dB dB dB dB dB
N6 09/12/2019 23:14 50 46 43 39 37 35 31 57
N13 10/12/2019 00:35 48 39 35 33 32 30 28 53
N14 10/12/2019 00:23 50 39 28 27 22 20 17 54
N15 09/12/2019 22:54 54 49 48 47 47 46 43 55
N17 09/12/2019 22:25 57 56 55 54 55 52 50 53
N19 09/12/2019 22:00 52 52 51 49 49 48 45 55
N20 09/12/2019 23:44 69 66 62 55 33 29 26 65
N21 10/12/2019 00:49 57 46 40 36 26 22 20 57

Note:

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

4.2 Modifying Factors

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

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

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

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

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

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

Table 4.2: Lpeq, 15minute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA ~ DECEMBER 2019

Location  Start Dateand  Wind Speed Stability Criterion  Criterion WCP Exceedance
Time m/s’ Class’ dB Applies?”®  Laeq,15min 9B *
3
N6 09/12/2019 23:14 0.7 G 37 No IA NA
N13 10/12/2019 00:35 0.0 G 35 No <25 NA
N14 10/12/2019 00:23 0.0 G 35 No IA NA
N15 09/12/2019 22:54 1.0 G 37 No <20 NA
N17 09/12/2019 22:25 0.9 G 38 No 1A NA
N19 09/12/2019 22:00 0.8 G 35 No 1A NA
N20 09/12/2019 23:44 0.0 G 35 No IA NA
N21 10/12/2019 00:49 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. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions;

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

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

Table 4.3: LA] Iminute GENERATED BY WCP AGAINST PROJECT SPECIFIC CRITERIA — DECEMBER 2019

Location Start Date and Wind Speed  Stability  Criterion  Criterion WCP Exceedance *
Time Class ' dB Applies?”  LA1,1min dB
m/s’ 3
N6 09/12/2019 23:14 0.7 G 45 No IA NA
N13 10/12/2019 00:35 0.0 G 45 No <25 NA
N14 10/12/2019 00:23 0.0 G 45 No IA NA
N15 09/12/2019 22:54 1.0 G 45 No <20 NA
N17 09/12/2019 22:25 0.9 G 45 No IA NA
N19 09/12/2019 22:00 0.8 G 45 No IA NA
N20 09/12/2019 23:44 0.0 G 45 No IA NA
N21 10/12/2019 00:49 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;
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2. Noise emission limits apply for all meteorological conditions, except for the following: wind speeds greater than 3 m/s above ground level;
or stability category F temperature inversions and wind speeds greater than 2 m/s at 10m above ground level; or stability category G
temperature inversion conditions;

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

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

4.4 Comparison of real time and attended noise results

A summary of attended monitoring data and that measured by the four real-time Sentinex units (omni-
directional) is shown in Table 4.4. Low pass (<630 Hz) L Aeq and Lag( are typically good indicators of

mining noise levels.

Table 4.4: REAL-TIME AND ATTENDED NOISE LEVELS, DECEMBER 2019’

Location/ Attended Start Sentinex Start Sentinex Data' Attended
Sentinex Date and Time Date and Time
measurement
Total Low pass Low pass WCP
L Aeq dB (<630Hz) (<630Hz) L Aeq dB
LAeq dB LAgo dB
N15/5X33 09/12/19 22:54 09/12/19 23:00 33 29 16 <20
N19/5X32 09/12/19 22:00 09/12/19 22:00 37 21 13 1A
N20/5X30 09/12/19 23:44 09/12/19 23:45 46 41 243 1A
N21/5X31 10/12/19 00:49 10/12/19 00:45 35 32 24* <20
Notes:

Levels in this table are not necessarily the result of activity at WCP;
NR —no Sentinex data recorded for this period;

1
2
3. Trains were the primary contributor to low pass L p9q noise; and
4

Trains and WCP engine noise were the primary contributors to low pass L o9( noise.
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4.5 Atmospheric Conditions

Atmospheric condition data measured by the operator during each measurement using a Kestrel hand-held
weather meter is shown in Table 4.5. The wind speed, direction and temperature were measured at
approximately 1.8 metres. Attended noise monitoring is not undertaken during rain, hail, or wind speeds

above 5 m/s at microphone height.

Table 4.5: MEASURED ATMOSPHERIC CONDITIONS — DECEMBER 2019

Location Start Date And Time Temperature Wind Speed Wind Direction Cloud Cover
°C m/s °MN eighths
N6 09/12/2019 23:14 24 0.0 - 0
N13 10/12/2019 00:35 24 0.0 - 0
N14 10/12/2019 00:23 23 0.7 300 0
N15 09/12/2019 22:54 23 0.0 - 0
N17 09/12/2019 22:25 29 0.0 - 0
N19 09/12/2019 22:00 30 0.7 50 0
N20 09/12/2019 23:44 25 0.7 260 0
N21 10/12/2019 00:49 24 0.0 - 0
Notes:
1. “-”indicates calm conditions at monitoring location.

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

5.1 Noted Noise Sources

During attended monitoring, the time variations (temporal characteristics) of noise sources are taken into
account in each measurement via statistical descriptors. From these observations, summaries have been
derived for each location and provided in this chapter. Statistical 1/3 octave-band analysis of environmental
noise was undertaken and the following figures display frequency ranges of various noise sources at each

location for Lao1, Lo10, L Aeqr Lasp and Lagq descriptors. These figures also provide, graphically, statistical

information for these noise levels.

An example is provided as Figure 2 where it can be seen that frogs and insects are generating noise at
frequencies above 1000 Hz while mining noise is at frequencies less than 1000 Hz, which is typical. Adding
levels at frequencies that relate to mining only allows separate statistical results to be calculated. This
analysis cannot always be performed if there are significant levels of other noise at the same frequencies as

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

It should be noted that the method of summing statistical values up to a cut-off frequency can overstate the
L A1 result by a small margin but is entirely accurate for L Aeq-

Environmental Noise Levels
Measurement Start Time 20 January 2016 22:25
Measured Noise Levels:

L, 47dB
65 | L, ,45dB
Ly 43dB
Lo, 39 dB
60 |
Site Levels:
MINING NATURE L a1 tminute 36 dB
55 | L,,33dB
=
£V
— All statistics are 15 minutes
4 Insects .
% 45 unless noted otherwise
a5 |
=
&
g
g 4
=
B
Continuum
30 .
Bt

20

w0 ] o N 2 9 9 n 9 9 2 O M o oM oM o M o M o M M — O Do
A3 FB 232543 878R 8 EangFdd & 358
— o O s
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Figure 2: Example graph (refer to Section 5.1 for explanatory note)
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511 Né

Environmental Noise Levels at N6

Measurement Start Time 09 December 2019 23:14
w0 Measured Noise Levels:

L 46dB
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Figure 3: Environmental Noise Levels - N6, St Laurence O'Toole Catholic Church, Wollar Village

WCP was inaudible.

A train and insects generated the measured Lao1, LA10, and L Aeq- Insects generated the measured L 50
and LA 9p.

Birds and dogs were also noted.
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512 NI3

Environmental Noise Levels at N13
Measurement Start Time 10 December 2019 00:35

Measured Noise Levels:
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Figure 4: Environmental Noise Levels — N13, 'Coonaroo' off Moolarben Road

A low-level continuum from WCP was audible throughout the measurement generating the site only L Aeq

and LA1 1minute of less than 25 dB.

Insects primarily generated the measured La1, LA10, LA50, L Aeq/ and Lpgq. Livestock contributed to the
measured L.

Birds were also noted.
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513 N4

Environmental Noise Levels at N14
Measurement Start Time 10 December 2019 00:23

Measured Noise Levels:

L 39dB
66 Lap 28 dB
Licq 27 dB
Lasp 22dB
60 Lago 20 dB
WCP Only Noise Levels:
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Figure 5: Environmental Noise Levels - N14, 'Tichular', intersection of Tichular and Barigan Roads

WCP was inaudible.

Birds and insects generated the measured La1, Lo10, L Aeqr LA50, and LAgp.

A train and local continuum were also noted.
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514  NI5

Environmental Noise Levels at N15
Measurement Start Time 09 December 2019 22:54

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

A low-level engine continuum from WCP was audible during the measurement generating the site-only
L Aeq,15minute and LA 1 1minute of less than 20 dB.

Insects primarily generated measured Laq1, La1o, L Aeq: LA50 and Lagq. Aircraft, dogs, and birds
contributed to the measured L 1.
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515  NI7

Environmental Noise Levels at N17

Measurement Start Time 09 December 2019 22:25
w0 Measured Noise Levels:
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Figure 7: Environmental Noise Levels — N17 Mogo Road, off Araluen Road

WCP was inaudible.

Insects generated the measured Lao1, LA10, L Aeqr LA50, and Lagq.

A train, and breeze in foliage were also noted.

Global Acoustics Pty Ltd |PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global®globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring December 2019
19324_Ro1 Page 20

516 NI9

Environmental Noise Levels at N19

Measurement Start Time 09 December 2019 22:00
w0 Measured Noise Levels:

Lsi 52dB
& Lai 51dB
L., 49 dB
Laso 49 dB
60 Lago 48 dB

WCP Only Noise Levels:
Lat, tminue Inaudible
Leq Inaudible

55

= Insects
=
g Y
=
: N
z All statistics are 15 minutes
- 45 .
= unless noted otherwise
F 40
=

B

30

25 %

20 \

& e 2494 288 FF 22 Eqmﬂz*mgmeﬁﬂégjﬂ'
Frequency (Hz)
— LAl — LAID LA50 — LA90 — LAeq mmmTotalLAl  mmsmTotal LA1O Total LAS0  mmsm Total LA90 mmmmTotal LAeq

Figure 8: Environmental Noise Levels — N19, Upper Mogo Road

WCP was inaudible.

Insects generated the measured Lao1, LA10, L Aeqr LA50, and Lagq.

Breeze in foliage was also noted.
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517 N20

Environmental Noise Levels at N20

Measurement Start Time 09 December 2019 23:44
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Figure 9: Environmental Noise Levels, N20 - Ringwood Road

WCP was inaudible.

A train generated the measured Lp1, LAo10, and L Aeq- Insects and trains generated the measured L 50 and
LA90-

Road traffic was also noted.
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518 N2

Environmental Noise Levels at N21

Measurement Start Time 10 December 2019 00:49
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Figure 10: Environmental Noise Levels, N21 - 'Wandoona', Barigan Road

A low-level continuum from WCP was audible during the measurement generating the site-only
L Aeq,15minute and L A1, 1minute of less than 20 dB.

A train, birds, and insects generated the measured Lp1 and L Aeq: A train generated the measured La1(,
LA50, and LAGo-

Global Acoustics Pty Ltd |PO Box 3115 | Thornton NSW 2322
Telephone +612 4966 4333 | Email global®globalacoustics.com.au
ABN 94 094 985 734



Wilpinjong Coal - Environmental Noise Monitoring December 2019
19324_Ro1 Page 23

6 SUMMARY

Global Acoustics was engaged by Wilpinjong Coal Pty Ltd to conduct a monthly noise survey of operations
at WCP, an open cut coal mine located approximately 40 kilometres north east of Mudgee. The purpose of
the attended noise monitoring survey is to quantify and describe the acoustic environment around the site

and compare results with specified limits.

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

of 9/10 December 2019 at eight monitoring locations.

Noise levels from WCP complied with relevant noise limits at all monitoring locations during the December
2019 monitoring. Criteria may not always be applicable due to meteorological conditions at the time of

monitoring.

Global Acoustics Pty Ltd
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APPENDIX

A REGULATOR DOCUMENTS
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A.l  Wilpinjong Coal Extension Project Approval (SSD-6764)

NOISE
Noise Criteria

3. The Applicant must ensure that the noise generated by the development does not exceed the criteriain
Tabhle 3 at any residence on privately-owned land or at the other specified locations.

Table 3 Moise crteria dB(A)

Day Evening Night
Location Laeqasminwe) | Laequsminute) | Laequsminute) | Lassminute

102 36 36 38 45
Wollar Village — Residential 36 37 37 45
All other privately owned land 35 35 35 45
801 — Wollar School 35 (internal) -

45 fextemal)

When in use
150A — 5t Luke's Anglican Church 40 (intemal) -
900 — St Laurence O'Toolke Catholic Wher i use
Church

Nate: To interpret the locations referred to in Table 3, see the applicable figures in Appendix 5.

Moise generated by the development is to be measured in accordance with the relevant requirements of
the NSW Industrial Noise Policy (as may be updated from time to time). Appendix 6 sets out the
meteorological conditions under which these criteria apply along with any modifications to the NSW
Industrial Noise Policy and the requirements for evaluating compliance with these criteria.

However, these criteria do not apply if the Applicant has an agreement with the owner/s of the relevant
residence of land to generate higher noise levels, and the Applicant has advised the Department in
writing of the terms of this agreement

Operating Conditions

4. The Applicant must:

(a) implement all reasonable and feasible measures to minimise the construction, operational, low
frequency, road and rail noise of the development;

(b) operate a comprehensive noise management system that uses a combination of predictive
meteorological forecasting and real-time noise monitoring data to guide the day to day planning
of mining operations, and the implementation of both proactive and reactive noise mitigation
measures to ensure compliance with the relevant conditions of this consent;

(c) minimise the noise impacts of the development during meteorological conditions when the noise
limits in this consent do not apply (see Appendix 6);

(d) only use locomotives and rolling stock that are approved to operate on the NSW rail network in
accordance with the noise limits in ARTC's EPL;

(&) co-ordinate noise management at the site with the noise management at Moolarben and Ulan
mines to minimise cumulative noise impacts; and

(N carry out regular monitoring to determine whether the development is complying with the relevant
conditions of this consent.
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Noise Management Plan
E. Prior to carrying out any development under this consent, unless the Secretary agrees otherwise, the

Applicant must prepare a MNoise Management Plan for the development to the satisfaction of the
Secretary. This plan must:

(a) be prepared in consultation with the EPA,;
(k) describe the measures that would be implemented to ensure compliance with the noise criteria
and operating conditions in this consent;
(c) describe the proposed noise management system in detail; and
(d) include a monitoring program that:
. evaluates and reports on:
- the effectiveness of the noise management system;
- compliance against the noise criteria in this consent; and
- compliance against the noise operating conditions;

. includes a program to calibrate and validate the real-time noise monitoring results with the
attended monitoring results over time (so the real-time noise monitoring program can be
used as a better indicator of compliance with the noise criteria in this consent and trigger for
further attended monitoring); and

. defines what constitutes a noise incident, and includes a protocol for identifying and notifying
the Department and relevant stakeholders of any noise incidents.

6. The Applicant must implement the approved Moise Management Plan for the development.

APPENDIX 6
NOISE COMPLIANCE ASSESSMENT

Applicable Meteorological Conditions

1. The noise criteria in Table 3 of schedule 3 are to apply under all meteorological conditions except the
following:
(@) wind speeds greater than 3 m/s at 10 m above ground level; or
(b) stability category F tem perature inversions and wind speeds greater than 2 m/fs at 10 m above ground

level; or

(c) stability category G temperature inversion conditions.

Determination of Meteorological Conditions

2. Except for wind speed at microphone height, the data to be used for determining meteorological conditions
must be that recorded by the meteorological station located on the site.

Compliance Monitoring

3. Attended monitoring is to be used to evaluate compliance with the relevant conditions of this consent.
4. This monitoring must be carried out at least 12 times a year, unless the Secretary directs otherwise.
5. Unless otherwise agreed with the Secretary, this monitoring is to be carried out in accordance with the

relevant requirements for reviewing performance set out in the NSW Industrial Noise Policy (as amended
from time to time), in particular the requirements relating to:

(@)
(b)
(©)

(d)

monitoring locations for the collection of representative noise data;

meteorological conditions during which collection of noise data is not appropriate;

equipment used to collect noise data, and conformity with Australian Standards relevant to such
equipment; and

modifications to noise data collected, including for the exclusion of extraneous noise and/or penalties
for modifying factors apart from adjustments for duration.
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A.2  Environmental Protection Licence

L5 Noise limits

L5.1 Noise generated at the premises must not exceed the noise limits presented in the table below. The

locations referred to in the table below are indicated in Appendix 5 - Figures 1 and 2 of Development

Consent number SSD-6764 dated 24 April 2017.

Location Day Evening Night Night
LAeq(15 minute) LAeq(15 minute) LAeq(15 minute) LA1(1 minute)
Wollar village - 36 37 37 45
residential
All other privately 35 35 35 45
owned land
102 36 36 38 45
Wollar school 35 (internal),
45 (external)
when in use

St Luke's Anglican 40 (internal)
Church & St when in use
Laurence O'Toole

Catholic Church

Note: The above noise limits do not apply at properties where the licensee has a written agreement with the

L5.2

L5.3

landowner to exceed the noise limits.

For the purpose of condition L5.1;

- Day is defined as the period from 7am to 6pm Monday to Saturday and 8am to 6pm Sunday and Public
Holidays.

- Evening is defined as the period 6pm to 10pm.

- Night is defined as the period from 10pm to 7am Monday to Saturday and 10pm to 8am Sunday and
Public Holidays.

The noise limits set out in condition L5.1 apply under all meteorological conditions except for the
following:

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

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

c) Stability category G temperature inversion conditions.
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L5.4 For the purpose of condition L5.3:
a) The meteorological data to be used for determining meteorological conditions is the data recorded by
the meteorological weather station identified as EPA identification Point 21 in condition P1.1; and
b) Temperature inversion conditions (stability category) are to be determined by the sigma-theta method
referred to in Part E4 of Appendix E to the NSW Industrial Noise Policy.

L5.5 To determine compliance:
a) With the Leq(15 minute) noise limits in condition L5.1, the noise measurement equipment must be
located:

i) approximately on the property boundary, where any dwelling is situated 30 metres or less
from the property boundary closest to the premises; or

ii) within 30 metres of a dwelling fagade, but not closer than 3 metres where any dwelling
on the property is situated more than 30 metres from the property boundary closest to
the premises; or, where applicable

i) within approximately 50 metres of the boundary of a National Park or Nature Reserve

b) With the LA1(1 minute) noise limits in condition L5.1, the noise measurement equipment must be
located within 1 metre of a dwelling fagade.

c) With the noise limits in condition L5.1, the noise measurement equipment must be located:
i) at the most affected point at a location where there is no dwelling at the location; or
ii) at the most affected point within an area at a location prescribed by conditions L5.5(a) or
L5.5(b).

L5.6 A non-compliance of condition L5.1 will still occur where noise generated from the premises in excess of
the appropriate limit is measured:

a) at a location other than an area prescribed by conditions L5.5(a) and L5.5(b); and/or
b) at a point other than the most affected point at a location.

L5.7 For the purpose of determining the noise generated at the premises the modification factors in Section 4
of the NSW Industrial Noise Policy must be applied, as appropriate, to the noise levels measured by the
noise monitoring equipment.
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A3 Noise Management Plan

WCPL utilise a combination of operator-attended and unattended noise monitoring to assess the
performance of the Mine against the Noise Criteria from Development Consent (SSD-6467).
Operator-attended noise monitoring will be used for determining compliance against the Noise
Criteria in Table 6. Unattended real-time noise monitoring is primarily utilised as a proactive
noise control system; providing noise alerts when predetermined noise levels are triggered so
mining operations can be modified where noise levels are influenced by noise from the Project.

6.1 Monitoring Locations

Operator-attended noise monitoring locations have been chosen considering the following
criteria:

« In any given direction, the site is as close as reasonably practical to the nearest Private
Receiver;

» There is no closer Private Receiver that is not monitored;

+ The site is unlikely to cause concern to any person residing on nearby private property;
and

» The site can be safely accessed by the persons carrying out the noise monitoring.

WCPL will undertake operator-attended noise monitoring as identified in Table 7 (Figure 3 and
Figure 4). Real-time noise monitoring units are relocated from time to time, to assist with
additional targeted noise monitoring and in response to community complaints. Real-time noise
monitoring locations will be reviewed and modified as necessary in response to monitoring
results, changes to the operation, or as a result of community consultation.
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Location

Site

Type

Table 7: Noise Monitoring Locations

Easting®

Northing®

Justification

St Laurence MG Operator- 777299.9 6415716.9 | Location based on the nearest community

O'Toole attended structure to the East of the Mine

Church Moise

Coonaroo MN13 | Operator- 763758.9 6413471.9 | Location based on the nearest community
attended structure to the West of the Mine
Moise

Tichular N14 | Operator- 778791.9 6408624.7 | Location based on the nearest community
attended structure to the South of the Mine
Moise

Wollar N15 | Operator- 777452.0 6416158.9 | Location based on the nearest community

Village attended structure to the South-East of the Mine
Moise

Mogo Rd N17 | Operator- 780771.0 6420641.0 | Location based on the nearest community
attended structure to the North-East of the Mine
Moise

Mogo Rd N19 | Operator- 782644.5 6424151.1 | Location based on the nearest and residential
attended community structure to the North-East of the
Moise Mine
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Location Site Type asting Northing ustification

Ringwood N20 | Operator- | 785964.2 6419050.6 | Location based near to community residence in

Road attended discussions with DP&E and EPA on the 23 May
MNoise 2017 to the East of the Mine.

Wandoona N21 | Operator- | 777684.4 6414786.2 | Location based on recommendations from noise
attended specialist (SLR) review of this NMP in May 2017.
MNoise

WCPL Rail - Meteorology | 770630.9 6418085.1 | Location based on consideration of prevailing

Loop & Inversion meteorological conditions

Wollar . Real-Time | 777608.9 6415996.8 | Location based on the nearest non-mine owned

Village" Moise - residence to the South-East of the Mine
Fixed

N15 operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Mogo Rd" . Real-Time | 782644.5 6424151.1 | Location based on the nearest non-mine owned
Moise - residence to the East of the Mine
Fixed

MN19  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Ringwood - Real-Time | 785964.2 6419050.6 | Location based near to community residence in
Road MNoise - discussions with DP&E and EPA on the 23 May
Fixed 2017 to the East of the Mine.

MN20  operator-attended Noise  Monitoring
(validation of real-time noise monitoring)

Wandoonaa - Real-Time T77684.4 6414786.2 Location based on recommendations from noise
Noise - specialist (SLR) review of this NMP.
Mobile

MN21 operator-attended  Noise  Monitoring
(validation of real-time noise monitaring)

Motes:

1. MGAS4, Zone 55

2. Monitoring will be undertaken at this location until it can be demonstrated that the noise contribution from the
Mine is negligible. At this point, WCPL will notify DP&E and EPA of the results of this monitoring and advise
if and when the monitoring at this location will be scaled back or discontinued.

3. The real-time noise monitor at Wandoona may be relocated in response to a complaint or identified noise
issue at another location.

4. Where continuous monitors are located at compliance locations (e.g. privately owned receivers), WCPL will
conduct a review of the identification/c haracterisation of mine-related noise by the real-time monitoring
system at that location by comparing against ohserved mine-related noise identified during operator-
attended monitoring (i.e. validate the identification of mine related noise and filtering of extraneous noise
sources by the real-time system). Refer to Section 6.5.

Should circumstances change, WCPL may amend the noise monitoring locations shown in
Table 7 with consideration to the above criteria. WCPL will update this NMP, in consultation with
DP&E and the EPA.
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6.3.3 Methodology

Operator-attended noise monitoring will be undertaken at the locations and frequency as
outlined in Table 8 by an independent acoustic consultant and guided by the requirements of the
INP (EPA, 2000) and AS 1055.1-1997 ‘Acoustics — Description and measurement of

environmental noise — General procedures’. Routine operator-attended noise monitoring will be
undertaken during night-time periods (10 pm - 7 am).

If any of the Noise Criteria are exceeded, a second measurement will be taken at the same
location within 75 minutes of the first measurement. If the second measurement does not
exceed the Noise Criteria, as defined in Table 6, then the result will be recorded and the
attended noise monitoring program resumed.

If the second measurement does exceed the applicable Noise Criteria, then:

a) The noise consultant will immediately report both results to the WCPL Environment and
Community Manager or delegate immediately; and

b) Upon confirming the exceedances are deemed a non-compliance in accordance with the
Figure 5, WCPL will report both results to DP&E and EPA immediately, upon confirming
the exceedance (Section 9.0).

WCPL will:

a) Take immediate action in accordance with the NMS;

b) Arrange for additional operator-attended noise monitoring to occur at that site within 1
week; and

c) Deploy the mobile real-time noise monitor to measure and record the noise at that site
for at least a 1 week period.

WCPL will also investigate any changes to the mine operations, and may revisit the noise model
on the basis of the noise measurements recorded at the site.

The acoustic noise consultant will consider the modification factors in Section 4 of the INP (EPA,
2000) during the evaluation of attending monitoring results.
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The assessment of excessive levels of low frequency noise generated by the mine shall be as

follows: Measure/assess C- and A-weighted Leq,T levels over same time period. Where the C
minus A level is 15dB or more and:

+ Where any of the 1/3 octave noise levels in Table 9 are exceeded by up to 5dB and

cannot be mitigated, a 2 dB(A) positive adjustment to measured/predicted A weighted
levels applies for the evening/night period.

« Where any of the 1/3 octave noise levels in Table 9 are exceeded by more than 5dB and
cannot be mitigated, a 5 dB(A) positive adjustment to measured/predicted A weighted

levels applies for the evening/night period and a 2dB positive adjustment applies for the
daytime period.

Table 9 One-third Octave Low Frequency Noise Thresholds

Hz/dB(Z) One-third octave LZeq,15minute threshold level

Frequency (Hz) 10 |12.5| 16 | 20 | 25 |31.5| 40 | 50 | 63 | 80 | 100|125 160

dB(Z) 92 | 89 | BB | 77 | 69 | B1 | 54 | 50 | 50 | 48 | 48 | 46 44

6.3.6 Applicable Meteorological Conditions

The Noise Criteria in Table 6 are to be applied under all meteorological conditions except for the
following:

* Wind speeds greater than 3 m/s at 10 m above ground level; or

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

« Stability category G temperature inversion conditions.
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APPENDIX

B CALIBRATION CERTIFICATES
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Acoustics

Noise and Vibration Analysis and Solutions

12 March 2020

Wilpinjong Coal Pty Ltd
Locked Bag 2005

Mudgee NSW 2850
Attention: James Heesterman

Dear James,

Regarding: = Long-term noise trends for Wilpinjong Coal Project — 2015 to 2019
I INTRODUCTION

This letter provides information regarding long-term trends in noise generated by Wilpinjong Coal Project
(WCP). Attended environmental noise monitoring data collected at eight locations from January 2015 to
December 2019 (inclusive) was evaluated. The purpose of this is to address a consent requirement to

provide analysis of long-term noise data trends.
Definitions of terminology that may be used in this document are provided in Table 1.1.

Table 1.1: TERMINOLOGY

Descriptor Definition

dB Decibels. For sound pressure level this is 10 times the logarithm to the base 10 of the ratio of the
mean-square sound pressure to the square of the reference sound pressure (20 uPa);

dB(A) Noise level measurement units are decibels (dB). The A-weighting scale is used to approximate
human perception of noise

SPL Sound pressure level
L Aeq The average A-weighted noise energy (in dB) for a measurement period
Lago The noise level (in dB) exceeded for 90 percent of a measurement period, also known as the

background level
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2  METHODOLOGY

Site-only L Aeq noise levels measured during monthly attended environmental noise monitoring over a 5-

year period from January 2015 to December 2019 have been collated and graphed to summarise WCP long-
term noise performance. Less than five years of data was available at three locations due to monitoring

commencing at those locations during the 5-year period.

Due to the qualitative nature of some attended noise monitoring descriptors, calculation of site noise

statistics such as mean, median, and standard deviation is not always possible. Subsequently, site-only
L Aeq noise levels for each monitoring event have been grouped into one of three categories:

1. WCP-only L Aeq Was either inaudible (IA), not measurable (NM), or less than 30 dB, which together

are represented by green bars;

2. WCP-only Lpeq was between 30 dB and the relevant impact assessment criterion (inclusive),

represented by blue bars; or

3. WCP-only L Aeq Was greater than the impact assessment criterion for that location, represented by

red bars.

For each calendar year, the percentage of occurrence for each of these categories is shown, as well as annual
trend lines over the entire five-year period. Figures show site-only L Aeq Noise levels, including adjustments

due to modifying factors, as defined by the Environment Protection Authority (EPA) ‘Noise Policy for
Industry” (NPfl, current as of October 2017). Meteorological conditions and applicability of noise criteria

have not been considered.
3 RESULTS

Site-only L Aeq Noise levels measured during attended environmental noise monitoring over a 5-year period

have been collated and graphed to summarise long-term noise trends. Figure 1 to Figure 8 provide

percentage occurrence information for WCP noise levels at eight monitoring locations.
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LAeq Data Percentages (WCP noise only)
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Figure 1: Attended noise monitoring data, N6

LAeq Data Percentages (WCP noise only)
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Figure 2: Attended noise monitoring data, N13
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LAeq Data Percentages (WCP noise only)
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Figure 3: Attended noise monitoring data, N14

LAeq Data Percentages (WCP noise only)
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Figure 4: Attended noise monitoring data, N15
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LAeq Data Percentages (WCP noise only)
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Figure 5: Attended noise monitoring data, N17

LAeq Data Percentages (WCP noise only)
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Figure 6: Attended noise monitoring data, N19
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LAeq Data Percentages (WCP noise only)
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Figure 7: Attended noise monitoring data, N20

LAeq Data Percentages (WCP noise only)
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Figure 8: Attended noise monitoring data, N21
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4  DISCUSSION

There were no potential exceedances of WCP impact assessment L Aeq Toise criteria at any monitoring

location during the 5-year period assessed. Site-only L Aeq Noise levels were low (either IA, NM, or less than

30 dB) for a large majority of measurements at all monitoring locations. Additional discussion of individual

monitoring locations is provided below:

* At Ringwood Road (N20), site-only L Aeq Noise levels were inaudible or less than 20 dB during all

attended noise monitoring measurements;

* At North Mogo Road (N19), site-only L Aeq Noise levels were inaudible or less than 25 dB during all

attended noise monitoring measurements;

* At Tichular (N14), Mogo Road (N17) and Wandoona (N21), site-only L Aeq noise levels were less

than 30 dB during all attended noise monitoring measurements; and

* At Wollar Village (N6 and NA15) and Coonaroo (N13), site-only L Aeq noise levels were occasionally

above 30 dB during attended noise monitoring, but always below the relevant impact assessment
criterion. When this occurred, primarily in 2017 and 2018, it was in less than 20% of the attended

monitoring measurements.

Long-term noise trend lines were largely constant, occasionally increasing or decreasing very slightly.

During 2019 attended noise monitoring, WCP-only LAeq noise levels were IA, NM, or less than 30 dB at all

7 G/ e

monitoring locations.

Prepared: Jesse Tribby QA review: Robert Kirwan

Consultant Consultant
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