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Summary of Annual Average Dust Deposition

EPL 12425 ID No. 3 4 - 6 - 9 10 11 12 26

Monitoring ID No. DG4 DG5 DGT7* DG8 | DG10 | DG11 | DG12 | DG13 | DG14 | DG15

2011 Annuazl Average Total Insoluble 0.40 113 1.22 0.94 3.02 1.30 373 195 188
Matter (g/m?/month)

2012 Annual Average Total Insoluble

Matter (g/m#month) 2.80 0.73 1.52 1.03 1.19 1.41 6.52 2.38 2.18

2013 Annual Average Total Insoluble | 4 55 | g g9 143 | 204 | 198 | 326 | 194 | 104 | 1.00
Matter (g/m?/month)
2014 Annual Average Total Insoluble 1.68 0.83 1.48 3.31 1.28 398 281 143 0.85

Matter (g/m%month)

2015 Annual Average Total Insoluble

Matter (g/m2month) 0.90 0.80 1.09 3.61 1.94 291 5.91 1.16 0.75

2016 Annual Average Total Insoluble
Matter (g/m?/month) 130 | 1.34 1.10 1.88 4.18 2.48 33.81 4.80 1.64

2017 Annual Average Total Insoluble

Matter (g/m?month) 1.3 14 1.9 4.3 1.8 3.7 10.5 26.3 12

2018 Annual Average Total Insoluble

Matter (g/m?month) 3.2 2 1.7 3.7 2.2 5.2 4.1 6.6 13

2019 Annual Average Total Insoluble
Matter (g/m?month) 5.3 2.7 2.3 4.6 3.1 59 3.3 55 1.6

2020 Annual Average Total Insoluble

Matter (g/m?month) 1.7 1.9 2.9 - 2.3 4.1 2.6 3.8 17

Notes: Grey shaded cells indicated compliance dust depositional monitoring sites. Green shaded cells indicated internal dust
depositional monitoring sites at heritage sites. *At the end of the 2012 reporting period DG7 was relocated from the Mittaville
Property to Araluen Road. Araluen Road is situated to the north east of Wollar Village. The new dust gauge is identified as
DG15. DG10 was decommissioned in 2020.

Summary of TSP and PM;o Results

Monitoring Locations*

EPL 12425 ID No. 13 - 20 27 B 25 28

Monitoring ID No. HV1 HV3* HV4 HV5 TEOM1” TEOM3 TEOM4

2012 Results

PMio (ug/m?3) recorded

range* 28-217 - 12.0-21.8 ** 3.4-60.3 *x *x

PMio (ug/m?3) annual

- *% *k *%
average 9.1 9.7 9.7

TSP (ug/m?3) recorded

range” - 1.9-47.0 - - - - -

TSP (ug/m3) annual

average B 18.8 ) ) ) ) )

2013 Results

PM10 (ug/m3) recorded

range* 12-437 - 2-55.1 1.8-49.8 3.0-825 2.4-55.6 0.7-68.9

PM10 (ug/m?3) annual

average 10.84 - 12.4 15.71 18.5 13.1 16.8

TSP (ug/m?3) recorded

range* - 31-776 - - - - -

TSP (ug/m3) annual

average } 27.45 ) ) ) ) )

2014 Results

PM10 (ug/m?3) recorded

range* 1.70 - 41.20 - 1.80-37.70 | 2.80-47.80 1.8-69.5 2.65-59.12 1.18 - 53.96

PM10 (ug/m?3) annual

average 11.15 - 11.95 14.58 17.3 13.2 135

TSP (ug/m?3) recorded

range* - 7.20-59.0 - - - - -

TSP (ug/m?3) annual

average - 23.08 B B B B B
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Summary of TSP and PM;o Results (Continued)

Monitoring Locations*

EPL 12425 ID No.

13

20

27

25

28

Monitoring ID No.

HV1

HV3*

HV4

HVS

TEOM1*

TEOM3

TEOM4

2015 Results

PM10 (ug/m?3) recorded
range*

1.1-293

1.9-40.0

1.0-35.3

22-878

14-785

0.1-773

PM10 (ug/m?3) annual
average

9.99

11.52

11.68

14.1

11.26

14.16

TSP (ug/m?3) recorded
range*

3.7-68.7

TSP (ug/m?3) annual
average

22.74

2016 Results

PM10 (ug/m?3) recorded
range*

1.8-25.2

25-34.2

3.3-417

PM10 (ug/m3) annual
average

11.69

13.95

15.0

TSP (ug/m?3) recorded
range*

3.9-82.0

TSP (ug/m?3) annual
average

27.59

2017 Results

PM10 (ug/m?3) recorded
range*

45-69.1

5.1-554

2.9-86.7

0.9-52.2

PM10 (ug/m?3) annual
average

16.7

16.6

18.4

9.5

TSP (ug/m?3) recorded
range*

10.1-142.0

TSP (ug/m?3) annual
average

38.1

2018 Results

PM10 (ug/m?3) recorded
range*

2.1-168

2.6 —208

2.1-167

2.5-206.6

0.1-143.3

0.1-156.8

PM10 (ug/m3) annual
average

23.3

24.76

16.9

221

14.4

18.0

TSP (ug/m?3) recorded
range*

5.6 - 237

TSP (ug/m3) annual
average

45.7

2019 Results

PM10 (ug/m3) recorded
range*

2.8-196

3.6 - 207

3.0-195

0.6 —107.8

3.0-24238

3.8-273.1

PM10 (ug/m?3) annual
average**

16.1

17.8

23.8

14.6

22.9

TSP (ug/m?3) recorded
range*

11.7 - 309

TSP (ug/m?3) annual
average

AN

2020 Results

PM10 (ug/m?3) recorded
range*

22-59.1

1.9 -106

3.4-66.2

0-331.0

2.38 -416.15

PM10 (ug/m?3) annual
average**

13.52

18.71

17.37

26.5

19.58

TSP (ug/m3) recorded
range*

8.1-143

TSP (ug/m3) annual
average

46.41

Notes: * Data presented is the range of minimum and maximum 24-hour averages and includes all extraordinary events in 2019 and 2020. » Data
recorded at these sites is not for compliance, but for management purposes only (in August 2020 both HV3 and TEOM 1 were decommissioned
due to mining operations commencing in Pit 8). MInsufficient data for annual average calculation, data unavailable after 22 August 2019. # Refer
to Figure below. **Annual averages exclude extraordinary events in 2019 & 2020.
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Summary PM_s Results

Monitoring Locations*

EPL 12425 ID No. 29

Monitoring ID No. TEOM 5

2019 Results

PM2.5 (ug/m3) recorded range* 1.1-196.5

PM2.5 (ug/m3) annual average ** 6.8

2020 Results

PM2.5 (ug/m3) recorded range* 9.15 - 196.45

PM2.5 (ug/m3) annual average ** 5.8

Notes: * Data presented is the range of minimum and maximum 24-hour averages and includes all extraordinary events in
2019 and 2020. ** Annual averages exclude extraordinary events in 2019 and 2020.
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Air Quality Monitoring Stations (Wollar)
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1 INTRODUCTION

Todoroski Air Sciences have prepared this report for Wilpinjong Coal Pty Ltd (hereafter referred to as
the Proponent). The report presents a review and analysis of the dust monitoring data recorded as part
of the Wilpinjong Coal Mine (WCM) air quality monitoring network for the 2020 calendar period and
includes a comparison between the measured dust levels and the modelled predictions for the Year
2020 per the Air Quality and Greenhouse Gas Assessment Wilpinjong Extension Project
(Todoroski Air Sciences, 2015).

The modelled Year 2020 is considered representative of mining activity occurring during the 2020
calendar period at the WCM.

18120907B_Wilpinjong_MonitoringDataReview2020_210326.docx

TODOROSKI AIR SCIENCES | info@airsciences.com.au | O2 9874 2123




2 PROJECT SETTING AND DESCRIPTION

The WCM is located in the Western Coalfields of New South Wales (NSW), approximately 40 kilometres
(km) northeast of Mudgee and approximately 2.5km west-northwest of Wollar (see Figure 2-1).
National Parks and reserves, agricultural activities and coal mining operations dominate the land use in
the surrounding area.

The WCM is bounded by the Goulburn River National Park to the north, the Munghorn Gap Nature
Reserve to the southwest and Moolarben Coal Operations (MCO) to the west. To the east and southeast
of the mine, the land is predominantly zoned for agricultural use, along with areas of Crown Land.

The WCM ambient air quality monitors include High Volume Air Samplers (HVAS), Tapered Element
Oscillating Microbalances (TEOMs) and deposited dust gauges. The location of the air quality monitors
relative to WCM is presented in Figure 2-1. While the Wollar Village PM.s monitor is listed as a
compliance monitor in the AQMP, it is noted that the consent conditions do not include criteria for
PMys. It is also noted that although the DG4 and HV4 are listed as compliance monitors, there are no
longer private residences in the vicinity of these monitors (refer to the property ownerships maps
provided in Appendix A) and thus it may be more appropriate to use these monitors for management
purposes.

3 Open cut and contfained infrastructure area
¢ PM,; TEOM monitor

+ PM,, TEOM monitor
PM,, HVAS monitor

TSP HVAS monitor

~k Deposited dust gauge
6422000 2 g A\ *  Weather station

6414000 ' —
766000 768000 770000 772000 774000 776000 778000 780000
MGA Coordinates Zone 55 (m)
Figure 2-1: WCM setting and air quality monitoring network
Notes:

e Data from DG4, DG5, DG8, DG11, DG15, HV1, HV4, HV5, TEOM3, TEOM4 and Wollar Village (TEOM5 PMas) are used for
compliance monitoring against the Air Quality Assessment Criteria in accordance with Condition 17, Schedule 3 of SSD-6764;

e Data from DG12, DG13, DG14, DG16 are used for dust monitoring of Aboriginal heritage sites; and

e The DG10 and HV3 were used for management purposes and were decommissioned mid-2020.
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3 AIR QUALITY CRITERIA

The sections below identify the key pollutants currently being monitored at the WCM air quality
monitoring sites (refer to Figure 2-1) and the applicable air quality criteria.

3.1 Particulate Matter

Particulate matter consists of particles of varying size and composition. The total mass of all particles
suspended in air is defined as the Total Suspended Particulate matter (TSP). The upper size range for
TSP is nominally taken to be 30 micrometres (um) as in practice particles larger than 30 to 50um will
settle out of the atmosphere too quickly to be regarded as air pollutants.

The TSP is defined further into two sub-components. They are PM1q particles, particulate matter with
aerodynamic diameters of 10um or less, and PM;;, particulate matter with aerodynamic diameters of
2.5um or less.

Particulate matter, typically in the upper size range, that settles from the atmosphere and deposits on
surfaces is characterised as deposited dust. The deposition of dust on surfaces may be considered a
nuisance and can adversely affect the amenity of an area by soiling property in the vicinity.

3.1.1  Development Consent

Table 3-1 summarises the air quality goals that are relevant to particulate pollutants as outlined in the
WCM Development Consent (SSD-6764).

The development consent outlines that the applicant shall ensure that all reasonable and feasible
avoidance and mitigation measures are employed so that the particulate emissions generated by the
operation do not exceed the criteria listed in Table 3-1 at any residence on privately-owned land.

Table 3-1: Air quality criteria - SSD-6764

Pollutant Averaging period d Criterion
. Annual a30 ug/m?
Particulate Matter < 10um (PM o)
24 hour a50 ug/m?
Total suspended particulates (TSP) Annual a90 ug/m?
¢ Deposited Dust Annual b2 g/m?/month ’ a4 g/m?/month

Notes:

aTotal impact (i.e. incremental increase in concentrations due to the development plus background concentrations due to other sources).
bIncremental impact (i.e. incremental increase in concentrations due to the development on its own).

¢Deposited dust is to be assessed as insoluble solids as defined by Standards Australia, AS/NZS 3580.10.1:2003 Methods for Sampling and Analysis
of Ambient Air — Determination of Particulate Matter — Deposited Matter — Gravimetric Method.

dExcludes extraordinary events such as bushfires, prescribed burning, dust storms, sea fog, fire incidents, illegal activities or any other activity agreed
to by the Secretary.

3.1.2  NEMP air quality standards

Table 3-2 summarises the air quality standards per the National Environment Protection (Ambient Air)
Measure (NEPM) (NEPC, 2016). The NEPM standards were adopted by WCM for the assessment of
PMzs.
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Table 3-2: NEPM air quality standards

Pollutant Averaging Period Maximum concentration standard
Annual 25 m3
Particles as PM1g ue/
24-hour 50 pg/m3
Annual 8 pug/ms
Particles as PM3 5 He
24-hour 25 pg/m3

3.1.3  NSW EPA impact assessment criteria

Table 3-3 summarises the current air quality goals that are relevant to particulate pollutants as outlined
in the NSW Environment Protection Agency (EPA) document "Approved Methods for the Modelling and
Assessment of Air Pollutants in New South Wales" (NSW EPA, 2017).

It should be noted the current NSW EPA air quality impact assessment criteria were updated after the
Project was approved, and thus differ from the development consent criteria by adopting the NEPM
standards for PM.s and reducing the annual average PMy, criteria from a level of 30ug/m? to 25ug/m?.

Table 3-3: NSW EPA air quality impact assessment criteria

Pollutant Averaging Period Impact?! Criterion
Total suspended particulates (TSP) Annual Total 90 pg/m3
. Annual Total 25 pg/m3
Particulate Matter < 10um (PMo)
24-hour Total 50 pg/m3
. Annual Total 8 ug/m3
Particulate Matter < 2.5um (PM3.s)
24-hour Total 25 pg/m3
. Annual Incremental 2 g/m?/month
Deposited Dust 2
Total 4 g/m?/month

T At nearest existing or likely future off-site sensitive receptor
2 Dust is assessed as insoluble solids as defined by AS 3580.10.1 — 1991 (AM-19)
Source: NSW EPA, 2017

3.14  Summary of applicable criteria for this assessment

Table 3-4 summarises the applicable air quality criteria for this assessment.

Table 3-4: Air quality impact assessment criteria used in this assessment

Pollutant Averaging Period Source Concentration
. 24-hour EPA/NEPM 25ug/m3
Particulate Matter < 2.5um (PM3.s)
Annual Average EPA/NEPM 8ug/m3
. 24-hour Development consent 50ug/m3
Particulate Matter < 10um (PMo)
Annual Average Development consent 30pg/m3
Total Suspended Particulates (TSP) Annual Average Development consent 90ug/m?3
Deposited Dust Annual Average Development consent 4g/m?/month
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4 METEOROLOGICAL DATA

Table 4-1 presents the total cumulative annual rainfall recorded by WCM for the latest six-year period.
The 915.8 millimetres (mm) of rainfall recorded in 2020 was significantly higher than the previous years.
The NSW DP| Combined Drought Indicator (NSW DPI, 2021) indicates that WMC experienced extreme
drought conditions in 2019. This weakened in February 2020 due to high rainfall with drought or
drought affected conditions lingering until approximately mid-year in 2020.

Table 4-1: Total annual rainfall (mm)

Year Total rainfall (mm)
2015 772.2
2016 817.0
2017 531.4
2018 487.8
2019 265.6
2020 915.8

Annual and seasonal windroses have been prepared from the available data collected at the WCM
weather station for the 2020 period and are presented in Figure 4-1.

Analysis of the windroses shows that on an annual basis the predominant wind flows at the WCM
weather station are along a general east to west axis, which is expected considering the wider terrain
features of the area. Very few winds originate from the northern and southern sectors.

The summer, autumn and spring winds are predominantly from the east and east-northeast. During
winter, winds are primarily from the west, west-northwest and west-southwest.
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Figure 4-1: Annual and seasonal windroses for Wilpinjong (2020)
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5 AIR QUALITY MONITORING DATA

This section reviews the available ambient monitoring data collected from the WCM ambient air quality
monitoring network for the 2020 calendar period and compares it with the long-term data.

The main sources of particulate matter in the wider area of the WCM include active mining from coal
mine operations, agricultural activities, emissions from local anthropogenic activities (such as motor
vehicle exhaust, dust from dirt roads, and domestic wood heaters) and various other rural activities.

It is noted that in 2020 there were 24 days considered to be “extraordinary events” for WCM. The
predominant cause of these extraordinary events was smoke associated with the 2019/2020 NSW
bushfires. A list of the days considered to be extraordinary events is provided as Appendix B.

As per Development Consent SSD-6764, the air quality criteria exclude extraordinary events. This
assessment presents both the annual averages calculated for all days and excluding these extraordinary
event days.

5.1 PM2;s Monitoring

There are no specific PMys air quality impact assessment criteria in WCM Development Consent
SSD-6764. WCM adopted the National Environmental Protection Measures (NEPM) standard for PM_ s
in the WCM Air Quality Management Plan (AQMP). The data from monitoring PM;; in the village of
Wollar (previously known as TEOM 5) was established to determine if there is any correlation between
the measured levels and WCM activities under applicable prevailing meteorological conditions.

A summary of the available PM; s monitoring data is presented in Table 5-1. Recorded 24-hour average
PM,5 concentrations are presented graphically in Figure 5-1. It is noted that the data from 2 to 4
September 2020 has been excluded from the analysis as the data during this period was deemed invalid
due to a failed conditioning module on the monitor air inlet.

The 2020 annual average PM;s concentrations for “all days” and excluding extraordinary events were
below the relevant criterion of 8ug/m?®. The 24-hour average PM,s concentrations were above the
relevant criterion of 25ug/m? for a significant number of days in 2020. The majority of these days were
considered to be extraordinary events due to for example bushfires, dust storms, etc.

It can be seen in Figure 5-1 that the PM;5 levels at the end of 2019 and start of 2020 are significantly
elevated compared with the rest of the data. The levels were affected by bushfire smoke across NSW
during the 2019/2020 bushfire season.

Table 5-1: Summary of ambient PM, s levels - Wollar Village

Annual average Maximum 24-hour average No. days > NEPM standard
Year = " B
(ng/m?) (ng/m?) (25ug/m?)
2018 6.6 35.6 5
2019 15.2 *6.8 196.5 *23.0 32 *0
2020 6.5 *4.9 81.0 *23.7 11 *0

* Excluding extraordinary events
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Figure 5-1: 24-hour average PM; s concentrations at TEOM monitors

5.2 PM1o monitoring

Currently, the nearest privately owned residence to the HV4 monitor is located over 5km away in the
Wollar Village (refer to the property ownerships maps provided in Appendix A) and thus the HV4
monitor is no longer considered to be representative of dust levels at privately owned residences. As
such, it may be more appropriate use to use HV4 as a management monitor rather than compliance
monitor.

A summary of the available PM1, monitoring data for the TEOMs and HVAS monitors is presented in
Table 5-2. It is noted that HVAS monitors are run for a 24-hour period once every six days and thus
the annual average levels are calculated from the HVAS run days (every sixth day) whereas the annual
average levels for TEOM monitors are calculated over every day of the year.

The TEOM 3 data from 2 to 4 September 2020 has been excluded from the analysis as the data during
this period was deemed invalid due to a failed conditioning module on the monitor air inlet.

The 2020 annual average PMj concentrations for “all days” and excluding extraordinary events were
below the relevant Consent criterion of 30pg/m?.

The 24-hour average PM1, concentrations were above the relevant criterion of 50ug/m? for a number
of days in 2020. The majority of these days were considered to be extraordinary events (e.g. bushfires,
dust storms, etc) which are excluded from the air quality criteria in Table 3-1. An analysis of each of
the elevated recordings is presented in the following section.

18120907B_Wilpinjong_MonitoringDataReview2020_210326.docx

TODOROSKI AIR SCIENCES | info@airsciences.com.au | O2 9874 2123




Table 5-2: Summary of ambient PM, levels

Year Annual average PMio (ng/m3)
TEOM 3 TEOM 4 HV1 HV4 HV5S Criterion
2015 11.7 9.4 9.8 11.5 11.8 25/30
2016 10.2 11.3 9.8 11.7 13.9 25/30
2017 9.5 12.8 12.3 16.7 16.7 25/30
2018 14.4 18.0 19.7 24.1 25.0 25/30
2019 27.9 *14.6 329 *¥22.9 29.8 *16.1 334 *17.8 37.1 *23.8 25/30
2020 12.6 *9.2 19.6 *15.4 13.5 *11.6 18.7 *15.8 17.4 *15.9 25/30
TR Maximum 24-hour average PM1o (ug/m3) (No. of days > criterion)
TEOM 3 TEOM 4 HV1 HV4 HV5 Criterion
2015 78.5(1) 77.3(1) 29.3 40 353 50
2016 344 51.1(1) 23 25.2 34.2 50
2017 52.2 50.9 (1) 28.2 69.1 (1) 55.4 (1) 50
2018 143.3 (5) 156.8 (11) 168 (3) 208 (2) 167 (5) 50
2019 242.8 *40.1 273.1 *101.7 196.0 *40.3 207.0 *38.0 195.0 *61.0 50
(38) (0) (64) (12) (8) (0) (8) (0) (12) (4)
2020 331.0 *33.5 416.2 *52.1 59.1 28.6 106.0 64.0 66.2 38.7 50
(9) (0) (16) (1) (1) (0) (3) (1) (1) (0)

* Excluding extraordinary events

Long-term 24-hour average PM1o records for the TEOM and HVAS monitors are presented in Figure

5-2 and Figure 5-3 respectively.

Figure 5-2 and Figure 5-3 follow similar trends and show that generally there were a significant number
of elevated PMy levels at the end of 2019 and start of 2020. The levels were affected by bushfire smoke
across NSW during the 2019/2020 bushfire season.

The rolling annual average PM1 concentrations for the TEOM and HVAS monitors from 2016 to 2020

are presented in Figure 5-4.

The rolling annual average levels in Figure 5-4 generally show a trend of increasing levels, with the

monitors all showing a sudden increase in levels at the end of 2019 associated with the 2019/2020 NSW
bushfires and a sharp drop towards the end of 2020 as the majority of the bushfire affected days are no

longer included in the rolling annual average.

18120907B_Wilpinjong_MonitoringDataReview2020_210326.docx

TODOROSKI AIR SCIENCES | info@airsciences.com.au | O2 9874 2123




10

PM,, Concenfration (ug/m?)

450
[ © TEOM 3 TEOM 4 —— 24-hr ave. criTerion}
400
350 +
[e]
300 +
250 [}
®
200 | -
)
150 | o o
o °&
100 - &

Jan-15 Jul-15 Jan-16 Jul-16 Jan-17

Jul-17

Jan-18

Jul-18 Jan-19 Jul-19 Jan-20 Jul-20 Jan-21

Figure 5-2: 24-hour average PM;, concentrations at TEOM monitors 2015 to 2020
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Figure 5-3: 24-hour average PM;o concentrations at HVAS monitors 2015 to 2020
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Figure 5-4: Rolling annual average PM;, concentrations at TEOM and HVAS monitors

Analysis of elevated PMyq levels

WCM has conducted investigations to determine the likely cause of elevated readings in 2020. Elevated

levels in January and February have been predominantly attributed to smoke associated with the
2019/2020 NSW bushfires. The likely cause of each of the elevated PMj recordings at the WCM
monitors during 2020 is summarised in Table 5-3. Note that investigations were not conducted for the

HV4 monitor and thus are not included in the table. As the nearest private residence to the HV4 monitor

is located over 5km away from the monitor, the private residency response protocol (which includes an

investigation of elevated readings at monitors representative of privately owned residences) is not

triggered when elevated levels are recorded at this location.

Table 5-3: Summary of elevated 24-hour average PM;, levels at WCM

Date Monitor(s) affected Likely cause of elevated reading Extraordinary event (Y/N)
01/01/2020 TEOM 3, TEOM 4 Regional dust event Y
02/01/2020 TEOM 3, TEOM 4 Regional dust event Y
04/01/2020 TEOM 3 & TEOM 4 Regional dust event Y
05/01/2020 TEOM 3 & TEOM 4 Regional dust event Y
06/01/2020 TEOM 4 Regional dust event Y
10/01/2020 TEOM 3 & TEOM 4 Regional dust event Y
11/01/2020 TEOM 3 & TEOM 4 Regional dust event Y
12/01/2020 TEOM 3 & TEOM 4 Regional dust event Y
20/01/2020 TEOM 3 & TEOM 4 Regional dust event Y
21/01/2020 TEOM 4 Regional dust event Y
23/01/2020 TEOM 3 & TEOM 4 Regional dust event Y
25/01/2020 TEOM 4 Regional dust event Y
01/02/2020 TEOM 4 Regional dust event Y
02/02/2020 | TEOM 4, HV1 & HV5 Regional dust event Y
24/04/2020 TEOM 4 Temperatutje inversion trapping dust generated N

by traffic on the unsealed Araluen Road
19/08/2020 TEOM 4 Regional dust event Y
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5.3 TSP monitoring

HV3 was located in Pit 8 of the approved WEP mining area however was decommissioned at the end of
June 2020. Data from HV3 were recorded for management purposes only and were not a compliance-
based monitor, as described in the AQMP. There are insufficient data for an annual average calculation
at this location in 2020 and thus TSP annual averages are not presented.

The long-term 24-hour average TSP records (from 2015 to mid-2020) are presented in Figure 5-5. The
data show an increase in the 24-hour TSP levels during the 2019/2020 NSW bushfire season.
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Figure 5-5: 24-hour average TSP concentrations at HVAS monitors

5.4 Deposited dust

Table 5-4 presents the annual average deposited dust levels for all WCM deposited dust gauges during
2020. Monitors DG4, DG5, DG8, DG11 and DG15 are compliance monitors for assessment against the
Air Quality Assessment Criteria in accordance with Condition 17, Schedule 3 of SSD-6764.

When the measured cumulative annual average deposited dust level at a compliance monitors is below
the criterion of 4g/m?/month it is generally inferred that compliance with Condition 17, Schedule 3 of
SSD-6764 is achieved. If the cumulative criterion is exceeded, the applicant would need to show
compliance with the maximum (incremental) increase in the deposited dust level of Zg/mz/month due
to the project alone activities.

Currently, the nearest privately owned residence to the DG4 monitor is located over 5km away in the
Wollar Village (refer to the property ownerships maps provided in Appendix A) and thus the DG4
monitor is no longer considered to be representative of dust levels at privately owned residences. As
such, it may be more appropriate to use DG4 as a management monitor rather than a compliance
monitor.

DG12, DG13, DG14 and DG16 are used for monitoring levels at heritage sites located near mining
activities. Dust monitoring of heritage sites occurs within Tkm of mining activities. DG10 is used for
management purposes. The data from this monitor is not representative of dust levels near receptors
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and is only used for diagnostic operational purposes and not compliance evaluation. It is noted that the

DG10 monitor was decommissioned in August 2020 and as such there are insufficient data for an annual

average calculation at this location.

The results in Table 5-4 indicate that deposited dust levels are below the relevant cumulative criterion

of 4g/m?/month at relevant compliance monitors in 2020 and thus it is considered that compliance with
Condition 17, Schedule 3 of SSD-6764 is achieved.

Table 5-4: Summary of deposited dust annual average levels for 2020 (g/m?/month)

Year DG4 DG5 DG8 DG10 DG11 DG12 DG13 DG14 DG15 DG16
2015 11 0.9 1.2 4.4 2.3 3.6 7.5 1.4 0.9 -
2016 0.7 13 11 1.9 4.6 2.5 33.8 4.8 1.6 -
2017 13 14 1.9 4.3 1.8 3.7 105 26.3 1.2 -
2018 3.2 2.0 1.7 3.7 2.2 5.2 4.1 6.6 13 8.9
2019 5.3 2.7 2.3 4.6 31 5.9 33 5.5 1.6 7.0
2020 1.7 1.9 2.9 - 2.3 4.1 2.6 3.8 1.7 4.9

The monthly deposited dust levels for the compliance monitors are presented graphically in Figure 5-6.

The data show slight seasonal trends with higher levels during the summer months compared to the
winter months.
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Figure 5-6: Monthly average deposited dust levels
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6 COMPARISON BETWEEN MEASURED DATA AND MODELLED RESULTS

Monitoring data collected as part of the WCM ambient air quality monitoring network during 2020 was
compared with modelling predictions for the Year 2020 per the Air Quality and Greenhouse Gas
Assessment Wilpinjong Extension Project (Todoroski Air Sciences, 2015).

6.1 Annual average PM1o

Figure 6-1 presents the measured 2020 annual average PMj, data excluding extraordinary events
superimposed over the dispersion modelling contours for the Year 2020. The measured and predicted
data in the figure include dust levels from WCM and other sources.

Figure 6-1 shows that the annual average PM1o measured levels in 2020 are generally 4 to 6.5ug/m?
lower than the model predictions the with the exception of TEOM 4 which is consistent with the model
predictions.

N—
— Open cut and contained infrastructure area
6424000 + PM,, TEOM monitor
' A  PM,, HVAS monitor

5 75

778000 780000

o
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Figure 6-1: Annual average PM;o monitoring data for 2020 superimposed over the predicted PM;o annual average
modelling contour (Year 2020 WCM plus other mines and background)
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6.2 Annual average PM: s

Figure 6-2 presents an overlay of the measured 2020 annual average PM;s data over the dispersion
modelling predictions for Year 2020. The measured result is below the criteria and is typical of a small
village in NSW.

The measured level at the Wollar Village is slightly higher than the modelled results by approximately
Tug/m*.  The PM.s monitor would be influenced by non-modelled local PM.s sources such as
combustion engines, transport movements and various human activities.

The modelling does not account for excess dust from the human activities in the village. The difference
between the measured and modelled results is consistent with the difference in PM; s levels measured
in small populated areas and those outside of the populated areas and near mines in the Hunter Valley.
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Figure 6-2: Annual average PM, s monitoring data for 2020 superimposed over the predicted PM, s annual average
modelling contour (Year 2020 WCM plus other mines and background)
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6.3 Annual average deposited dust

Figure 6-3 presents an overlay of the measured 2020 annual average deposited dust levels over the
dispersion modelling contours for Year 2020.

The annual average measured levels in 2020 are generally slightly higher than the model predictions for
most of the deposited dust gauges. We note that deposited dust gauge readings can be significantly
influenced by very local sources and this cannot be reasonably factored into any modelling. In addition,
drought conditions and extraordinary events would have impacted the background deposited dust
levels in 2020.

— Open cut and contained infrastructure area
6424000 20V ® Deposited dust gauge

766000 768000 770000 772000 774000 776000 778000 780000
MGA Coordinates Zone 55 (m)

Figure 6-3: Annual average deposited dust monitoring data for 2020 superimposed over the predicted deposited dust
annual average modelling contour (Year 2020 WCM plus other mines and background)

18120907B_Wilpinjong_MonitoringDataReview2020_210326.docx

TODOROSKI AIR SCIENCES | info@airsciences.com.au | O2 9874 2123




17

7 SUMMARY AND CONCLUSIONS

This report has analysed the monitoring data recorded at the WCM for the 2020 calendar period and
provides a comparison between the measured dust levels with the modelled predictions for the Year
2020 per the Air Quality and Greenhouse Gas Assessment Wilpinjong Extension Project
(Todoroski Air Sciences, 2015).

The analysis shows that there was generally reasonable agreement between the annual average
modelling predictions and the measured results excluding extraordinary event days in 2020.

This report has also presented a review of the 2020 data against the long-term data. The analysis shows
that the annual levels excluding extraordinary events were below the relevant annual average criteria
and generally similar to results in previous years. There were a number of elevated short term PM;o and
PM, s levels above the relevant criteria in 2020, predominately due to the large number of extraordinary
events associated with smoke from the 2019/2020 NSW bushfires.
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Appendix A: Property ownership maps
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Figure A-1: Property ownership in relation to the air quality monitoring network (Source: Peabody Energy, 2020)

18120907B_Wilpinjong_MonitoringDataReview2020_210326.docx

TODOROSKI AIR SCIENCES | info@airsciences.com.au | 02 9874 2123




20

Wollor
Public School

W ollorPublicsSchool

NT5

JEOM3
TEOMS

Former St Lawrence OTaole
Catholic Church

WIL-12-11_AQMP 2070 2024

LEGEND

Peabody Enargy

Coown land (Spedal laosalicene)
Coown land

Faibway Land

Felvant Prvate Landholder
Landholder Refeen ce Number
Peabody Energy Dwelling
Cammunity Buikding

Piivate Dwelling

# Spedal Leosa/licence Hoer

-

m]

el |

dpeppn

WollariVillage

93 5337

aise Mari g i
Attendad Naisa
Feal-time Noise

Fisedl Blast

fir Quality Monitaring Sites
Static Dust Gavge

High Valume Air Sampler
Real-time P,

Real-tims PA |,

Souce: WCPL( 2020); NSW Spasal Services (2020)

WILPINIONG COAL MINE
Wollar Environmentol Monitoring Sites

Figure 9

Figure A-2: Property ownership in relation to the air quality monitoring network — Wollar Village (Source: Peabody
Energy, 2020)
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Appendix B: Extraordinary event days

The following days were considered to be extraordinary events in 2020 for Wilpinjong:

1/01/2020 9/01/2020 24/01/2020
2/01/2020 10/01/2020 25/01/2020
3/01/2020 11/01/2020 28/01/2020
4/01/2020 12/01/2020 1/02/2020
5/01/2020 15/01/2020 2/02/2020
6/01/2020 20/01/2020 4/02/2020
7/01/2020 21/01/2020 19/02/2020
8/01/2020 23/01/2020 19/08/2020

TODOROSKI AIR SCIENCES | info@airsciences.com.au | O2 9874 2123

18120907B_Wilpinjong_MonitoringDataReview2020_210326.docx




