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1.0 INTRODUCTION 2.1.2 Wind Speed and Direction

This report has beenompiled to provide a monthly summary Winds from the south and northwest were dominant
of environmental monitoring results for Mt Thorley Warkworth throughout thereporting periodas shown irFigure2.

(MTW). This report includes all monitoring data collected for
the period 1Septembetto 30 September2019.
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2.11 Rainfall

Rainfall for the periods summarised imablel, the yearto-
date trendand historical trencare shown irFigure 1
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Figurel: Rainfall Trends YTD
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N DISCLAIMER

YANGOAL Air Quality Monitoring Yancoal makes every effort to ensure the quality ofthe information availahle on this map.

\ 3 programme Befare relying onthe information onthis plan, users should carefully evaluateits accuracy,

TEMBM AN LR AT currency, completeness and relevance for their purpose and should obtain any appropriate

professional advice relevant to their particularcircumstances. Y ancoal cannot guarantee
X and assumes noresponsihility forthe accuracy, currency or completeness ofthe information
Date: 2140119 MTW and hy using this map you accept that Yancoal has no liahility forany loss or damagein any
ProducedBy: DF formwhatsoever c aused directly arindirectly from the use ofthis map. @ Y ancoal Australia.

Version: 1.2 Allboundaries shown should be considered approximate only and subjectto survey .

Figure3: Air Quality Monitoring Locations



2.2 Depositional Dust 2.3 Suspended Particulates

To monitor regional air qualityy TWoperates and maintains a Suspended particulates are measured by a network of High
network ofsevendepositional dust gaugesituated orprivate  Volume Air Sampler (HVAS) measuring Total Suspended
and mine owned land surroundingTW. Particulates (TSP) and Particulate Matter <10umgPMIhe
location of these monitors can be fouimFigure3. Each HVAS
Figure4 displays insoluble solids results from depositional dusivas run for 24 hours on a sitay cycle in acrdance with EPA
gauges during the reporting period compared againstytbar- requirements.
to-date averageand the annual impact assessment criteria.
2.3.1 HVAS PMbResults
During the r@orting period theD124andWarkworthmonitors
recorded monthly results above thdongterm impact Figure5 showsthe individualPMgresults atthe monitoring
assessment criteria of 4.0 ghmer month.There is no evidence station against theshortterm impact assessment criteria of
to suggest that the D124 and Warkworth results are 50ug/ms.
contaminated.Accordingly, the resustwill be included in the

annual average calculation. 60
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N N \‘xg\“ Figure 6 shows theannual average PM results against the

long-term impact assessment criteria.
N August essYT[) e ong Term Impact Assessment Criteria

L'y | aaSaay Sentribustom tothetlohgdeim Impact
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35 2.3.3 Real Time P Results
— 30 Mt Thorley Warkworthmaintainsa network of real time Ph\
£ monitors. ThereaHime air quality monitoring stations
E 25 continuously log information and transmit data to a central
E_ database, generating alarms when particulate matter levels
% 20 exceed internal trigger limit$t shouldbe noted that the PM10
g Y2yAG2N Yy YSR GKS a2rftlo& { ONH
s 15 be moved to a representative location west of Wollombi Brook
£ FYR 68 NBYlIYSR a2lYd2 w2l R ¢9h
310 submitted to DPIE on 31 July 2019 during an update to the
E MTW Ar Quality Management Plan and was subsequently
5 approved by DPIE on 28 August 2019. Figures in the MEMR will
be updated once the monitor has moved to the new location.
0
Long Point Results for real time dust sampliraye shown inFigure 8,
EEmYTD ====LongTerm Impact Assessment Criteria |  jncludingthe daily 24-hour average PNbresult andthe annual

PM average.
Figure6: Annual Average PMo ¢ September2019
On 6 September 2019, the Bulga QEBI13> 3 k ,YW\arkworth
2.3.2 TSPHResults OEH (86.9 > 3 k Yand0Wallaby Scrub Roa@EOM) 65.8
>3k Ywv SEOSSRSR GKS .avwdidaion G S NY
Figure 7shows theannual average TSP results compareddetermined that the wind direction wagenerallynot from
against thdongterm impact assessment criteria of 90ug/ms. a ¢ 2 Qa + y 3f S Aecdrdingly fiof fultBey” arfow is
required
An assessment o ¢ 2 Qa O2y (iNRAOdziekm2y (2 (G(KS f2y3
assessment criteria will be reported in the 24nnual Reiew On 16 September 2019, the Warkworth OEH TEOM (57.4

Report > 3 k ¥xoakeded the short term (24hr) criterinvestigation
determined that the wind direction was generally not from
100 a¢t2Qa | y3at S Asdrdingly mof fuizBey xfom is
required
90

2.3.4 Real Time Alarms for Air Quality

DuringSeptember the real time monitoring system generated
235automated air quality related alerts, includi2g alerts for
adverse meteorological conditions a2d1alerts for elevated
PM10 levels.

Total Suspended Particulates (pg/m?)

S x> S v &
(}?3’ IS ,\‘3 QQ@ QS
& ‘b&é ~ S0
\’ob 2 & A5
BN YTD Long Term Impact Assessment Criteria

Figure 7: Annual Average Total Suspended Particulates
September2019
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Figure8: Real Time PM10 24hr average and Yeadate average; September2019

3.0 WATER QUALITY
MTW maintains a network of surface water and groundwater monitoring sites.
3.1 Surface Water

Monitoring is conducted at mine site dams and surrounding natural watercourses. The surface water monitoring locations are
outlined inFigurel5.

Surface water courses are sampled on a monthly or quarterly sampling regime. Water quality is evaluated through the parameters
of pH, Electrical Conductivity (EC) and Total Suspended Solids (TSS). The Hunter River and the Wollombi Brook arelsampled bot
upstream and downstream of mining operations, to monitor the potential impact of mining. Other Hunter River tributaries are
also monitored.

3.1.1 Surface Water Monitoring Results

Figure9 to Figurell show thelongterm surface water trend (203.¢ current) within MTW mine damgrigurel2 to Figurel4
show thelongterm surface water trend (208.- current) in surrounding watercourses.
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Figure9: Site Dams Electrical Conductivity Treq&eptember2019
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Figurel0: Site Dams pH TrenglSeptember 2019
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o W1 Hunter River —=—W2 Loders Creek —=— W3 Hunter River
—=—\W4 Doctors Creek —=— W5 Loders Creek —e=— Wollombi Brook
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Note: Missing data indicates that there was insufficient water to take a sample, or that there was no safe access.

Figurel12: Watercourse Electrical Conductivity TremdSeptember 2019
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Figurel3: Watercourse pH Trend September 2019

24,000

16,000
8,000

Total Suspended Solids (mg/L)

a W1 Hunter River
—=—\W4 Doctors Creek

—=— W2 Loders Creek
—=—WS5 Loders Creek
o Wollombi Brook Upstream —=—\W27 Longford Creek
=—WWS5 Dights Creek —=—\W14 Doctors Creek
—=— W29 Upstream Doctors Creek —=—SP1
—a—S8P2 —=—\WB(a)
—a—SW40

Jan-19

—=—\W3 Hunter River
—=— Wollombi Brook
—ea—\W15 Loders Creek
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Figurel4: Watercourse Total Suspended Solids Tren8eptember 2019
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3.1.2 Surface Water Trigger Tracking

Internal trigger limis havebeen developed to assess monitoring data on argoing basis, and to highlight potentially adverse
surface water impacts. The process for evaluating monitoring results against the internal triggers and subsequent rasponses
outlined in the MTW WateManagement Plan.

Currentinternal surface watetrigger limitbreaches arsummarised ifrable2.

Table2: Surface WateiTrigger Tracking SeptemberyTD2019

Trigger Limit Breached Action Taken in Response

Watching Brief*
w27 26/03/2019 ECc95" Percentile Note: Subsequent monitoring events have
confirmed results are back within trigger limits|
No further action required.
Watching Brief*
Note: Elevated EC is consideratiributable to
Wollombi Brook 08/03/2019 ECc95" Percentile prolonged dry climatic conditions, and not

related to mining related impacts. Wollombi
Brook Ustreamshowing similar EC results an
trends. Continue to watch and monitor.
Watching Brief*

Note: Elevated EC is considered attributable t

. ) prolonged dry climatic conditions, and not
Wollombi Brook 19/06/2019 ECc95" Percentile o . )
related to mining related impacts. Wollombi
Brook Upstream showing similar EC results a

trends. Continue to watch and monitor.

Watching Brief*
Note: Elevated EC is considered attributable t
prolonged dry climatic conditions, and not
Wollombi Brook 23/09/2019 ECc95" Percentile related to mining related impacts. Wollombi
Brook Upstream showing similar EC results a
trends. Continue to watch and monitor.

Investigation commenced

Wollombi Brook

08/03/2019 ECc95" Percentile Watching Brief*
Upstream
WatchingBrief*
Wollombi Brook ) Note: Elevated EC is considered attributable t
19/06/2019 ECc95" Percentile o N
Upstream prolonged dry climatic conditions, and not

related to mining related impacts. Continue to

watch and monitor.

Watching Brief*
23/09/2019 ECc95" Percentile Elevated EC is considered attributable to
prolonged dry climatic conditions, and not

Wollombi Brook

Upstream

related to mining related impacts. Wollombi

13



Trigger Limit Breached

Action Taken in Response

Brook showing similar EC results and trends

Investigation commenced

SW40

08/03/2019

ECq95" Percentile

Watching Brief*

SWA0

19/06/2019

ECc95" Percentile

Watching Brief*
Note: Elevated EC is considered attributable t
prolonged dry climatic conditions, and not
related to mining related impacts. Wollombi
BrookU/Sshowing similar EC results and trend|
Results from subsequent monitoring events hal

confirmed results are back within trigger limits|

wi

19/06/2019

pH¢5™ Percentile

Watching Brief*

w2

19/06/2019

pHg5™ Percentile

Watching Brief*

W3

19/06/2019

pH¢5™ Percentile

Watching Brief*

w4

26/03/2019

pH¢5™ Percentile

Watching Brief*

w27

31/03/2019

pH¢5™ Percentile

Watching Brief*

w28

31/03/2019

pH¢5™ Percentile

Watching Brief*

w1

19/06/2019

TSS, 50mg/L (ANZECC criteria)

Watching Brief*.
Note: Unlikely to be associated witdTW
mining related impacts.

wi

23/09/2019

TSS; 50mg/L (ANZECC criteria)

Investigation undertaken
Note: Elevated TSS considered associated wi
recent rainfalland increased flow ratin the
river at the time Consistent with nearbw2 and
W3 measuremerg No signs of mining related
impact.

w2

23/09/2019

TSS, 50mg/L (ANZECC criteria)

Investigation undertaken
Note: Elevated TSS considered associated wi
recent rainfall and increased flow raie the
river at the time Consistent with nearby Wand
W3 measurementdNo signs of mining related
impact.

W3

19/06/2019

TSS, 50mg/L (ANZECC criteria)

Investigation undertaken
Note: Elevated TSS considered associated wi
recent rainfall and increased flow raire the
river at the time Consistent wh nearby WL and
W2 measurementsNo signs of mining related
impact.

w3

23/09/2019

TSS; 50mg/L (ANZECC criteria)

Investigation undertaken
Note: Elevated TSS considered associated wi
recent rainfall and increased flow raie the
river at the time Consistent with nearby Wand
W2 measurementsNo signs of mining related
impact.

w4

31/03/2019

TSS; 50mg/L (ANZECC criteria)

Investigation undertaken
Note: Field investigation did not identify any
mining related sources of sediment. Elevated T
results most likely attributable to high intensity
rainfall event after prolonged dry period (52mn

in 24 hours).
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W5

09/01/2019

Trigger Limit Breached

TSS; 50mg/L (ANZECC criteria)

Action Taken in Response

Investigation undertaken
Note: Field investigation did not identify any
mining related sourcesf sediment. Elevated TS
results considered attributable to sampling fror|
a pool of water with no flow.

W5

08/02/2019

TSg, 50mg/L (ANZECC criteria)

Field investigation did not identify any mining
related sources of sediment. Elevated TSS res
considered attributable to sampling from a pod

of water with no flow.

W5

08/03/2019

TSE, 50mg/L (ANZECC criteria)

Investigation undertaken.

Note: Investigation did not identify any mining
related sources of sediment. Elevated TSS res
most lkely attributable to sampling from a poo

of water with no flow.

w14

31/03/2019

TSE, 50mg/L (ANZECC criteria)

Investigation undertaken
Note: Field investigation did not identify any
mining related sources of sediment. Elevated T
results mostikely attributable to high intensity
rainfall event after prolonged dry period (52mn
in 24 hours).

W15

31/03/2019

TSE, 50mg/L (ANZECC criteria)

Investigation undertaken
Note: Field investigation did not identify any
mining related sources of sedimeriitlevated TS
results most likely attributable to high intensity
rainfall event after prolonged dry period (52mn
in 24 hours).

w27

31/03/2019

TSS; 50mg/L (ANZECC criteria)

Investigation undertaken
Note: Elevated TSS results most likely
attributable tohigh intensity rainfall event after
prolonged dry period (52mm in 24 hours). In
addition, TSS results were potentially affected
turbid water associated with the overtopping o
an MTW sediment dam as a resultgyeater
than desigrrainfall on 30 Marct2019. This is
discussed further in Section 8.0.

w28

31/03/2019

TSg, 50mg/L (ANZECC criteria)

Investigation undertaken
Note: Elevated TSS results most likely
attributable to high intensity rainfall event after,
prolonged dry period (52mm in 24 hoursh |
addition, TSS results were potentially affected
turbid water associated with the overtopping o
an MTW sediment dam as a resultgreater
than desigrrainfall on 30 March 2019. This is
discussed further in Section 8.0.

SwW40

23/09/2019

TSS; 50mg/L(ANZECC criteria)

Investigation undertaken
Note: Elevated TSS considered associated wi
recent rainfall(17-19 and 22 September)
resulting in mobilisation of sedimeaafter
prolonged dry conditiondJnlikely to be
associated with MTW mining related imga.

Continue to monitor.

* =Watching brief established pending outcomes of subsequent monitoring events.
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3.2 Groundwater Monitoring
Groundwater monitoring is undertaken on a quarterly basis in accordance with the MTW Groundwater Monitoring Programme.

Figurel6to Figure58 show thelongterm water quality trends 2016 ¢ current) forgroundwater bores monitored at MTW.
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Figure48: Hunter River Alluviuni Electrical Conductivityfirendq September 2019
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Figure49: Hunter River Alluviuni pH Trendg September 2019
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Figure53: Hunter River Alluviun8 pHTrend¢ September 2019
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Figure54: Hunter River Alluviun# Electrical Conductivityfirendq September 2019
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Figure55: Hunter River Alluviun¥ pHTrend¢ September 2019
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