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1 Introduction

This report has been compiled to provide a monthly summary of environmental monitoring results for
Hunter Valley Operations (HVO). This report includes all monitoring data collected for the period 15 to 30%"
September 2021 (t he OReporting Periodo)

2  Air Quality
21 Meteorological Monitoring

HVO maintains two meteorological stati Bigused 6HVO Corp

211 Rainfall

Rainfall for the period is summarised in Table 1. The 2019, 2020 and 2021 trends are shown in Figure 1.

Table 1 - Rainfall data for the Reporting Period

Monthly Rainfall (mm) Cumulative Rainfall (mm)

January 50.6 50.6

February 106.4 157.0

March 178.0 335.0

April 12.8 347.8

May 28.2 376
June 60.2 436.2
July 22.8 459.0
August 38.0 497.0
September 26.0 523.0

Number: Status: Effective:
Owner: Version: Review: [Planned Review "
Date]

Uncontrolled when printed



Monthly Environmental Monitoring Report September 2021

Hunter Valley Operations

900
800
700
. 600
E
E
F 500
c
'z
o
e
= 400
=
c
[=]
2 50
200
- L I
. . A == E J m =i ' -
JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC
mm Monthly Rainfall 2021 s Monthly Rainfall 2020 Monthly Rainfall 2019
e CUmMulative Rainfall 202 1 s Cumulative Rainfall 2020 Cumulative Rainfall 2019
Figure 1 - Rainfall Summary 2021
Number: Status: Effective:
) 72
) ) [Planned Review
Owner: Version: Review:

Uncontrolled when printed

" Date]



. L Hunter Valley Operations
Monthly Environmental Monitoring Report September 2021 MEMR

2.1.2 Wind Speed and Direction

North Westerly winds were prevailing during the reporting period as shown in Figure 2 (HVO Corporate)
and Figure 3 (HVO Cheshunt).
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Figure 2 - HVO Corporate Wind Rose for the Reporting Period
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Figure 3 - HVO Cheshunt Wind Rose for the Reporting Period
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Figure 4 - Air Quality Monitoring Location Plan
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2.2 Depositional Dust

HVO operates and maintains a network of nine depositional dust gauges situated on private and mine
owned land surrounding HVO to monitor regional air quality.

Figure 5 displays insoluble solids results from depositional dust gauges during the reporting period

compared against the annual impact assessment criteria. Any monthly results deemed to be contaminated

(due to presence of bird droppings, insects, etc.) are not displayed. An assessment of HVOOGs
against the long-term impact assessment criteria will be provided in the 2021 Annual Review.

Depositional Dust
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Figure 5 - Depositional Dust Results for the Reporting Period
Number: Status: Effective:
) ) [Planned Review 2
Owner: Version: Review:

" Date]

Uncontrolled when printed



Hunter Valley Operations

Monthly Environmental Monitoring Report September 2021 MEMR

2.3 Suspended Particles

Suspended particles are measured by a network of High Volume Air Samplers (HVAS) measuring Total
Suspended Particulates (TSP) and Particulate Matter <10um (PMio). The Kilburnie South and Maison Dieu
HVAS also monitor Particulate Matter <2.5um (PMz.s). The location of these monitors can be seen in
Figure 4. Each HVAS runs for 24-hours on a six-day cycle.

231 HVAS PMjio Results

2.3.1.1 Performance against short term impact assessment criteria

Figure 6 shows individual PMao results at each monitoring station against the short-term impact
assessment criteria of 50pug/m?3. Cheshunt East, Gliding Club and Long Point were above the relevant
short-term impact assessment criteria during the reporting period and following investigations, it was found
that the maximum calculated contribution from HVO respectively was 31.2ug/m3: 48.1ug/m* and

38.0pg/m?3.,
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2.3.1.2 Performance against long term impact assessment criteria

Figure 7 shows the year to date annual average PMio results. All monitors were below the relevant long
term impact assessment criteria during the reporting period. Anas sessment of HVOO6s cont
the long-term impact assessment criteria will be provided in the 2021 Annual Review.

HVAS PM10 - Annual Mean Year to Date
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Figure 7 - Year to Date Average PMzo as at end of the Reporting Period
Number: Status: Effective:
) ) [Planned Review 2
Owner: Version: Review:

" Date]

Uncontrolled when printed



Hunter Valley Operations

Monthly Environmental Monitoring Report September 2021 MEMR

2.3.2 HVAS PM2s Results

HVO monitors PM2s at two HVAS locations, Kilburnie South and Maison Dieu.

2.3.2.1 Performance against short term impact assessment criteria

Figure 8 shows individual PM2s results at each monitoring station against the HVO South short-term
impact assessment criteria of 25ug/m3.

The Maison Dieu monitor was above the relevant short-term impact assessment criteria during the reporting
period however following an investigation, it was found that the maximum calculated contribution from HVO
was 14.75 ug/m?3
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Figure 8 - Individual PMzs Results for the Reporting Period
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2.3.2.2 Performance against long term impact assessment criteria

Figure 9 shows the year to date annual average PMzs results. During the reporting period, the Maison Dieu
monitor recorded an annual average above the PMzs Annual Rolling Mean criteria of 8ug/m3.

An assessment of HVOO®6s contribution a gawillheprovidethie | ong
the 2021 Annual Review.

HVAS PM2.5 - Annual Mean Year to Date
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Figure 9 - Year to Date Average PMzs as at end of the Reporting Period
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2.3.3 TSP Results

2.3.3.1 Performance against long term impact assessment criteria

Figure 10 shows the annual average TSP results compared against the long-term impact assessment
criteria of 90ug/m3.

All monitors were below the relevant long-term impact assessment criteria during the reporting period.

An
the 2021 Annual Review.

assessment

of HVOOG s lomgdemt impiadb astessmant critagiawillbe provideth ie

TSP - Annual Mean Year to Date

100.0
G0 e eon e o o o TG G G G G G G G5B G G G G G B G T T T 4
80.0
7 70.0
E
B
;f, 60.0
0
= 500
m
]
E 40.0
1]
= |
&
< 30.0 g
20.0
10.0
0.0
A Y Ay Ay Ay Ay Ay
&Q 'w,\q’g %'LQ’ ;9 %00 %\’\9 '\\fLQ co\WQ %\@
KN K K RS RS RS AN RS R\
e Cheshunt East =@ Kilburnie South e==@== Knodiers Lane Long Point
e [\ 2isOn Dieu e \\a ndewoi @ \\a rkworth e= = ConsentCriteria
Figure 10 - Year to Date Average Total Suspended Particulates as at end of the Reporting Period
Number: Status: Effective:
) ) [Planned Review 2
Owner: Version: Review:

" Date]

Uncontrolled when printed



Hunter Valley Operations

Monthly Environmental Monitoring Report September 2021 MEMR

234 Real Time PMio Results

HVO maintains a network of real time PMio monitors. The real time air quality monitoring stations
continuously record information and transmit data to a central database, generating alarms when
particulate matter levels exceed internal trigger levels. Results from real time PM1o monitoring are used as
a reactive measure to guide mining operations to help achieve compliance with the relevant conditions of
the project approval.

Figure 11 shows the daily 24-hour average PMio result from the real time monitoring sites which shows
that the Knodlers Lane TEOM exceeded the PM10 24 hour average on 12, 24™ and 25" September and
that the Warkworth TEOM exceeded the average on 12 September. These exceedances were investigated
and it was found that the maximum calculated HVO contribution was below the compliance limit. The year
to date annual averages for each monitoring site are shown in Figure 12.
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PM10 - Annual Rolling Average Year to Date
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Figure 12 - Real Time PMio Annual Average at the end of the Reporting Period

235 Real Time Alarms for Air Quality

The real time monitoring system generated 107 automated air quality related alarms during the reporting
period. 64 alarms related to adverse weather conditions and 43 alarms related to dust conditions.
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3  Water Quality

HVO maintains a network of surface water and groundwater monitoring sites.

3.1 Surface Water

Surface watercourses are sampled on a quarterly sampling regime. Water quality is assessed through the
parameters of pH, electrical conductivity (EC) and Total Suspended Solids (TSS). The location of surface
water monitoring points across HVO are shown in Figure 13.

Results from monitoring on site dams, the Hunter River and other natural tributaries are provided in Figure
14 to Figure 25
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Site Dams
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Figure 14 - Site Dams Electrical Conductivity i September 2021
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Figure 15 - Site Dams Field pH - September 2021
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Total Suspended Solids {mg/L)

Electrical Conductivity {uS/cm)
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Figure 16 - Site Dams Total Suspended Solids - September 2021
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Figure 17 - Wollombi Brook Electrical Conductivity - September 2021

Number: HVYOOC-1797567310-3965 Status: Approved Effective: 22/04/2022
) ) ) ) ) [Planned Review Page 20 of 72
Owner: Environment and Community Coordinator Version: 2.0 Review: Date]

Uncontrolled when printed



. o Hunter Valley Operations
Monthly Environmental Monitoring Report September 2021

MEMR
Wollombi Brook
Field pH
9
85 /\
8
£
™
T 75
2
5 B
[o 1
7
6.5 CEN GIND GED GED GED GED GED GED GED GID GED GO GED GID GED QIO GED GID GED GID GED QIO GED QNG GED GED NS GED GEs  emm
6
» % o o o o o o o o N N N N
N 3> N N N N v v ¥ N Qv N Q¥ N
K N v N\ Al N Y N Al N v Y Al N
NN Ny N N NN Ny N Ay W N\ Ny N N A\

e \\/2 - Wollombi Brook e \Varkworth Bridge o= e= ANZECC pH Lower Limit e ANZECC pH Upper Limit

Figure 18 - Wollombi Brook Field pH i September 2021
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Hunter River
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Figure 20 - Hunter River Electrical Conductivity - September 2021
Hunter River
Field pH
9
85

75

pH {pH unit)

65 = en e o o o, e, G G S S S B D S S S -

6

\ed > ] ) ] ) N Q Q O Y 4 3
N N 3 > > £ X% v v i 3 v v
AU U G AN G N I P U BN U A
N Y N N N Y N N AN N N N N
e=mge== H1 - Hunter River e=mge== H2 - Hunter River =g H3 - Hunter River W109 - Hunter River
g \\/1 - Hunter River =g \\/3 - Hunter River g \\/4 - Hunter River g \\/P3

= = ANZECC pH Lower Limit e ANZECC pH Upper Limit

Figure 21 - Hunter River Field pH 1 September 2021
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Figure 22 - Hunter River Total Suspended Solids - September 2021
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Figure 23 - Other Tributaries Electrical Conductivity - September 2021
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Figure 24 - Other Tributaries Field pH - September 2021
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3.11 Surface Water Trigger Tracking

W1 i

Internal trigger limits have been developed to assess monitoring data on an on-going basis and to highlight

potentially adverse surface water impacts. The process for evaluating monitoring results against the internal

triggers and subsequent responses are outlined in the HVO Water Management Plan.

Surface water trigger tracking results are summarised in Table 2 .

Hunter River 5/7/2021

Trigger Limit Breached

TSS

Table 2 - Surface Water Trigger Tracking i Q3 2021

Response Action

1st Exceedance of trigger value

H2i

Hunter River 2/8/2021

TSS

1st Exceedance of trigger value

3.2

3.3

34

Site Water Use

HVO is permitted to extract water from the Hunter River under water allocation licenses issued by Water

NSW.

HVO did not extract water from the Hunter River during the reporting period.

HRSTS Discharge

HVO participates in the Hunter River Salinity Trading Scheme (HRSTS), allowing discharge from licensed

di scharge points
Parnell s Creek) .

Dam 11N

(to

Farrell 6s Creek),
Di s ¢ hlgectdoeHRSTS eegulatoms] v t ake pl ace

HVO did not discharge water under the HRSTS during the reporting period.

Groundwater Monitoring Results

Groundwater monitoring is undertaken on a quarterly basis in accordance with the HVO Water

Management Plan and Groundwater Monitoring Program. The location of groundwater monitoring points
across HVO are show in Figure 26.

Groundwater monitoring results are provided in Figure 27 to Figure 77
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Figure 27 - Carrington Alluvium Electrical Conductivity Trend i Q3 2021
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Carrington Alluvium

Water Elevation (mAHD)
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Figure 29 - Carrington Alluvium Water Elevation Trend - Q3 2021
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Figure 30 - Carrington Interburden Electrical Conductivity Trend - Q3 2021
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Figure 31 - Carrington Interburden Field pH Trend - Q3 2021
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Figure 33 - Cheshunt Interburden Electrical Conductivity Trend - Q3 2021
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Figure 34 - Cheshunt Interburden Field pH Trend - Q3 2021
Number: Status: Effective:
) ) [Planned Review 72
Owner: Version: Review:

" Date]

Uncontrolled when printed



Hunter Valley Operations

Monthly Environmental Monitoring Report September 2021 MEMR

Cheshunt Interburden

Water Elevation (mAHD)

70
65
a
L
<
£ 60
{ o=
=
I
>
il
“oss
(]
IS
=
50 MW
45
2016 2017 2018 2019 2020 2021
-- BZ3-1 -~ BZ8-2
HG2
Figure 351 Cheshunt Interburden Water Elevation Trend - Q3 2021
Cheshunt Mt Arthur
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Cheshunt Mt Arthur
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Figure 37 - Cheshunt Mt Arthur Field pH Trend - Q3 2021
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Figure 39 - Cheshunt North Pit Alluvium Electrical Conductivity Trend - Q3 2021
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Figure 40 - Cheshunt North Pit Alluvium Field pH Trend - Q3 2021
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Figure 41 - Cheshunt North Pit Alluvium Water Elevation Trend - Q3 2021
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Figure 42 - Carrington West Wing Flood Plain Electrical Conductivity trend - Q3 2021
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Figure 43 - Carrington West Wing Flood Plain Field pH Trend - Q3 2021
Carrington West Wing Flood Plain
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Figure 44 - Carrington West Wing Flood Plain Water Elevation Trend - Q3 2021
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Figure 45 - Lemington South Alluvium Electrical Conductivity Trend - Q3 2021
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Figure 46 Lemington South Alluvium Field pH Trend - Q3 2021
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Figure 47 - Lemington South Alluvium Water Elevation Trend - Q3 2021
Lemington South Arrowfield
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Figure 48 - Lemington South Arrowfield Electrical Conductivity Trend - Q3 2021
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Figure 49 - Lemington South Arrowfield Field pH Trend - Q3 2021
Lemington South Arrowfield
Water Elevation (mAHD)
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Figure 50 - Lemington South Arrowfield Water Elevation Trend - Q3 2021
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Figure 51 - Lemington South Bowfield Electrical Conductivity Trend - Q3 2021

Lemington South Bowfield

Field pH (pH unit)

15
o 125
c
=1
I
(=%
= 10
I
(=1
oz
@
* 75
5
Jul'1ls Jan'16 Jul'16 Jan'17 Jul'17 Jan'18 Jul'18 Jan'19 Jul'19 Jan'20 Jul 20 Jan 21 Jul'21
-&- B334(BFS) -~ B631(BFS)
B925(BFS) C122(BFS)
-¥- C130(BFS) -8~ C317(BFS)
C613(BFS) - C621(BFS)
=& C630(BFS) DO10(BFS)
-o- D214(BFS) -+~ D317(BFS)
D406(BFS) D510(BFS)
¥ D612(BFS) -8~ D807(BFS)
— - Trigger Limit Upper = - Trigger Limit Lower
Figure 52 - Lemington South Bowfield Field pH Trend - Q3 2021
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Figure 53 - Lemington South Bowfield Water Elevation Trend - Q3 2021
Lemington South Woodlands Hill
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Figure 54 - Lemington South Woodlands Hill Electrical Conductivity Trend - Q3 2021
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Figure 55 - Lemington South Woodlands Hill Field pH Trend - Q3 2021
Figure 56 - Lemington South Woodlands Hill Water Elevation Trend - Q3 2021
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