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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 1%t to 31
March2023 (the O6Reporting Periodd).

2 | AIR QUALITY

2.1 | METEOROLOGICAL MONITORING
HVO maintains two meteorological s trefer to Bigue 4). 6O HVO Cor

2.1.1] RAINFALL
Rainfall for the period is summarised in Table 1. The 2021, 2022 and 2023 trends are shown in Figure 1.
Table 1 - Rainfall data for the reporting period

2023 ‘ Monthly Rainfall (mm) Cumulative Rainfall (mm)

March 62.0 204.8
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Figure 1 - Rainfall Summary 2023

2.1.2 | WIND SPEED AND DIRECTION

South-easterly winds were prevailing during the reporting period as shown in Figure 2(HVO Corporate) and
South-easterly and North-westerly in Figure 3 (HVO Cheshunt).
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Figure 2 7 HVO Corporate Wind Rose for the Reporting Period
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Figure 37 HVO Cheshunt Wind Rose for the Reporting Period
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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.
against the long-term impact assessment criteria will be provided in the 2023 Annual Review.

Depositional Dust
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Figure 5 - Depositional Dust Results for the Reporting Period
Number: HVOOC-1797567310-4713 Status: Approved Effective: 05/07/2023
Owner: Environment and Community  Version: 1.0 Review: [Planned Review Page 7 of 77
Coordinator Date]

Uncontrolled when printed



HUNTER VALLEY REPORT | MONTHLY
OPERATIONS ENVIRONMENTAL MONITORING
REPORT i MARCH 2023

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 (PM10). The Kilburnie South and Maison
Dieu HVAS also monitor Particulate Matter <2.5um (PM2.5). The location of these monitors is presented in
Figure 4. Each HVAS runs for 24-hours on a six-day cycle.

2.3.1] HVAS PM1o RESULTS

2.3.1.1| PERFORMANCE AGAINST SHORT TERM IMPACT ASSESSMENT CRITERIA

Figure 6 shows individual PM10 results at each monitoring station against the short-term impact

assessment criteria of 50pug/m3. An exceedance was recorded on 6 March at Cheshunt East of 61.1ug/m?

and at Gliding Club of 63.4 ug/m3. Internal investigations into theseresultsd e e med HVO6s contr
be below the short-term impact assessment criteria.
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Figure 6 7 Individual PM1o Results for the Reporting Period
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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 i mpact assessment criteria during the reportin

the long-term impact assessment criteria will be provided in the 2023 Annual Review.

HVAS PM10 - Annual Mean Year to Date
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Figure 71 Year to Date Average PMjo as at end of the Reporting Period
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2.3.2| HVAS PM2s RESULTS
HVO monitors PM2 s at two HVAS locations, Kilburnie South and Maison Dieu.

2.3.2.1| HVAS PM2s RESULTS

Figure 8 shows individual PM2.5 results at each monitoring station against the HVO South short-term
impact assessment criteria of 25ug/m3.

An exceedance was recorded on 6 March at the Mason Dieu monitor and on 18 March at the Kilburnie
South monitor.| nt er nal i nvestigations into these resul-ts d
term impact assessment criteria. HYOO6 sontribution was 23 ug/m3 and 3ug/m3 respectively.

All other monitors were below the relevant short-term impact assessment criteria during the reporting
period.
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Figure 8 - 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 PM. s results. During the reporting period, the Maison Dieu
monitor and Kilburnie South monitor annual average year to date were above the PM2s Annual Rolling
Mean criteria of 8ug/m3.

An assessment of HVOOG s lomyeenimpady astessraemt craegiaawillibes providedh ie
the 2023 Annual Review.
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Figure 9 - Year to Date Average PM; s 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/ma3.

Kilburnie South, Warkworth, and Wandewoi monitors, were above the relevant long-term impact

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

An assessment of HVOG6s c-demtimpadyastessrmant critegiaawillies providethie | o n
the 2023 Annual Review.
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Figure 10 - Year to Date Average Total Suspended Particulates as at end of the Reporting Period
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2.3.4 | REAL TIME PMy RESULTS

HVO maintains a network of real time PM1o 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 PMjo result from the real time monitoring sites which shows that
the Knodlers Lane TEOM exceeded the PM10 24 hour average on 6™, 7" and 8" March and Warkworth
TEOM exceeded the average on 7™, 8" and 20" March. 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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Figure 117 Real Time PMio 24hr for the Reporting Period
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PM10 - Annual Rolling Average Year to Date
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Figure 12 7 Real Time PMio Annual Average for the Reporting Period.
2.3.5] REAL TIME ALARMS FOR AIR QUALITY

The real time monitoring system generated 114 automated air quality related alarms during the reporting
period. 36 alarms related to adverse weather conditions and 76 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 is 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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Figure 14 Site Dams Electrical Conductivity - March 2023
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Figure 15 Site Dams Field pH - March 2023
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Figure 16 Site Dams Total Suspended Solids - March 2023
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Figure 17 Wollombi Brook Electrical Conductivity - March 2023
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Figure 20 Hunter River Electrical Conductivity - March 2023
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Figure 22 Hunter River Total Suspended Solids - March 2023
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Figure 23 Other Tributaries Electrical Conductivity - March 2023
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Figure 24 Other Tributaries Field pH - March 2023
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3.1.1| SURFACE WATER TRIGGER TRACKING

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.
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Table 2 - Surface Water Trigger Tracking - Q1 2023
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Site

Bayswater Creek
Downstream

Date

23/02/2023

Trigger Limit
Breached

Total
Suspended
Solids (mg/L)

Response Action

Rain event sampling.

First Exceedance of TSS.

-Field observations indicated that the sample was
brown in colour and turbid with no flow.

- Approximately 75mm of rainfall in the seven days
prior to sampling.

- No HRSTS discharges upstream of Bayswater
Creek Downstream on or prior to the 23/02/23.

- No sediment basins overtopped during rain event

Investigation: There is no evidence to indicate that
the TSS exceedance is associated with a HVO
mining impact.

The exceeded TSS exceedance appears to be a
result of rainfall prior to sampling leading to elevated
suspended solids concentrations in broader
catchment runoff.

Action: Continue monitoring this location for further
trigger exceedances.

Comleroi Creek

23/02/2023

Total
Suspended
Solids (mg/L)

Rain event sampling.

First Exceedance of TSS.

-Field observations indicated that the sample was
brown in colour and turbid with pool/no flow.

- Approximately 75mm of rainfall in the seven days
prior to sampling.

- No HRSTS discharges upstream of Comleroi on or
prior to the 23/02/23.

- No sediment basins overtopped during rain event

Investigation: There is no evidence to indicate that
the TSS exceedance is associated with a HVO
mining impact. The TSS exceedance appears to be
a result of disturbance of sediment while collecting
sample from a pool of water at the monitoring site.
Action: Continue monitoring this location for further
trigger exceedances.

Pikes Creek
Downstream

23/02/2023

pH

First trigger i
No investigation required.

Bayswater Creek
Upstream HVLP

23/02/2023

EC (uS/cm)

Second trigger 1
No investigation required.
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Solids (mg/L)

Bayswater Creek | 23/02/2023 | EC (uS/cm) | First trigger 1
Mid No investigation required
Bayswater Creek | 23/02/2023 pH First trigger i
Downstream No investigation required.
W1 - Hunter | 29/03/2023 Total First Exceedance of TSS.
River (Carrington) Suspended | - Field Observations indicate that the sample was

brown in colour and slightly turbid.

- Approximately 60mm of rainfall in the seven days
prior to sampling.

- No HRSTS discharges upstream of W1 on or prior
to the 29/03/23.

- No sediment basins overtopped during rain event
- On 29/03/23 TSS at W109 Hunter River (upstream
of W1) indicated a slightly elevated TSS result of 44
mg/L but was lower than the W1 result.

- Other monitoring locations in the Hunter River
downstream of W1 (W3, W4, H1 and H2) also
exceeded the TSS trigger value.

Investigation: There were no onsite events identified
to indicate that the TSS exceedance was associated
with a HVO mining impact. The TSS exceedance
appears to be a result of rainfall prior to sampling
leading to elevated suspended solids concentrations
in broader catchment runoff.

HVO reviewed (as required) areas upstream of W1
and were unable to identify any areas of ground
disturbance that would have attributed to the TSS
result at this location.

Action: Continue monitoring this location for further
trigger exceedances.

Number: HVOOC-1797567310-4713
Owner: Environment and Community  Version: 1.0

Coordinator

Status: Approved

Effective: 05/07/2023

Review: [Planned Review
Date]

Page 26 of 77

Uncontrolled when printed




REPORT | MONTHLY

HUNTER VALLEY
OPERATIONS ENVIRONMENTAL MONITORING
REPORT | MARCH 2023
W37 Hunter | 29/03/2023 Total First Exceedance of TSS.
River Suspended |- Field Observations indicate that the sample was

Solids (mg/L)

brown in colour and slightly turbid.

- Approximately 60mm of rainfall in the seven days
prior to sampling.

- No HRSTS discharges upstream of W3 on or prior
to the 29/03/23.

- No sediment basins overtopped during rain event
- On 29/03/23 TSS at W109 Hunter River (upstream
of W3) indicated a slightly elevated TSS result of 44
mg/Land W1 (50 mg/L) recorded a trigger value
exceedance (also upstream of W3) but both of these
results were lower than W3 (57 mg/L).

- Other monitoring locations in the Hunter River
downstream of W3 (W4, H1 and H2) also exceeded
the TSS trigger value.

Investigation: There were no onsite events identified
to indicate that the TSS exceedance was associated
with a HVYO mining impact. The TSS exceedance
appears to be a result of rainfall prior to sampling
leading to elevated suspended solids concentrations
in broader catchment runoff.

HVO reviewed (as required) areas upstream of W3
and were unable to identify any areas of ground
disturbance that would have attributed to the TSS
result at this location.

Action: Continue monitoring this location for further
trigger exceedances.
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First Exceedance of TSS.
\é\?\é/le-rHunter 29/03/2023 -Sragended - Field Observations indicate that the sample was

Solids (mg/L)

brown in colour and slightly turbid.

- Approximately 60mm of rainfall in the seven days
prior to sampling.

- No HRSTS discharges upstream of W4 on or prior
to the 29/03/23.

- No sediment basins overtopped during rain event
- On 29/03/23 TSS at W109 Hunter River (upstream
of W4) indicated a slightly elevated TSS result of 44
mg/L and W1 (50 mg/L) and W3 (57 mg/L) recorded
trigger value exceedances (both upstream of W3)
but all of these results were lower than W4 (66
mg/L).

- Other monitoring locations in the Hunter River
downstream of W4 (H1 and H2) also exceeded the
TSS trigger value.

Investigation: There were no onsite events identified
to indicate that the TSS exceedance was associated
with a HVO mining impact. The TSS exceedance
appears to be a result of rainfall prior to sampling
leading to elevated suspended solids concentrations
in broader catchment runoff.

HVO reviewed (as required) areas upstream of W4
and were unable to identify any areas of ground
disturbance that would have attributed to the TSS
result at this location.

Action: Continue monitoring this location for further
trigger exceedances.
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H1 - Hunter River | 29/03/2023

Total
Suspended
Solids (mg/L)

First Exceedance of TSS.

- Field Observations indicate that the sample was
brown in colour and slightly turbid.

- Approximately 60mm of rainfall in the seven days
prior to sampling.

- No HRSTS discharges upstream of H1 on or prior
to the 29/03/23.

- No sediment basins overtopped during rain event
- On 29/03/23 TSS at W109 Hunter River (upstream
of W4) indicated a slightly elevated TSS result of 44
mg/L and W1 (50 mg/L), W3 (57 mg/L) and W4 (66
mg/L) recorded trigger value exceedances (all
upstream of W4). The TSS result at H1 (64 mg/L)
was greater than that recorded at W109, W1 and W3
and similar to that recorded at W4.

Investigation: There were no onsite events identified
to indicate that the TSS exceedance was associated
with a HVYO mining impact. The TSS exceedance
appears to be a result of rainfall prior to sampling
leading to elevated suspended solids concentrations
in broader catchment runoff.

HVO reviewed (as required) areas upstream of H1
and were unable to identify any areas of ground
disturbance that would have attributed to the TSS
result at this location.

Action: Continue monitoring this location for further
trigger exceedances.
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H2 - Hunter River | 29/03/2023 Total First Exceedance of TSS.

- Field Observations indicate that the sample was
brown in colour and slightly turbid.

- Approximately 60mm of rainfall in the seven days
prior to sampling.

- No HRSTS discharges upstream of H2 on or prior
to the 29/03/23.

- No sediment basins overtopped during rain event
-On 29/03/23 TSS at W109 Hunter River (upstream
of H2) indicated a slightly elevated TSS result of 44
mg/L, and W1 (50 mg/L), W3 (57 mg/L), W4 (66
mg/L) and H1 (64 mg/L) all recorded trigger value
exceedances (all upstream of H2). The TSS result at
H2 (54 mg/L) was greater than that recorded at
W109, similar to that recorded at W1 and lower than
that recorded at W3, W4 and H1 (immediately
upstream of H2).

Investigation: There were no onsite events identified
to indicate that the TSS exceedance was associated
with a HVO mining impact. The TSS exceedance
appears to be a result of rainfall prior to sampling
leading to elevated suspended solids concentrations
in broader catchment runoff.

Action:

Continue monitoring this location for further trigger
exceedances.

3.2 | 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.

3.3 | HRSTS DISCHARGE

HVO participates in the Hunter River Salinity Trading Scheme (HRSTS), allowing discharge from licensed
di scharge points Dam 11N

Par nel

(to Farrell és Creek), Lake
|l 6s Creek) . Di scharges can only take place

HVO did not undertake any HRSTS discharges during the reporting period.
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3.4 | 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 26 - Groundwater Monitoring Locations at HVO
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Figure 27 - Carrington Alluvium Electrical Conductivity Trend - Q1 2023
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Figure 28 Carrington Alluvium Field pH Trend - Q1 2023
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Carrington Alluvium

Water Elevation (mAHD)
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Figure 29 - Carrington Alluvium Water Elevation Trend - Q1 2023
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Figure 30 - Carrington Interburden Electrical Conductivity Trend - Q1 2023
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Carrington Interburden
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Figure 31 - Carrington Interburden Field pH Trend - Q1 2023
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Figure 32 - Carrington Interburden Water Elevation Trend - Q1 2023
Number: HVOOC-1797567310-4713 Status: Approved Effective: 05/07/2023
Owner: Environment and Community  Version: 1.0 Review: [Planned Review Page 35 of 77
Coordinator Date]

Uncontrolled when printed



HUNTER VALLEY

REPORT | MONTHLY

OPERATIONS ENVIRONMENTAL MONITORING
REPORT i MARCH 2023

ctivity (uS/cm)

Field Electrical Condu

Cheshunt Interburden

Field Electrical Conductivity (uS/cm)

May ‘21 Jul '21 Sep ‘21 Nov ‘21 Jan '22 Mar '22 May ‘22 Jul '22 Sep ‘22

BZ1-3 -+~ BZ8-2
HG2 Trigger Limit Upper

Figure 33 - Cheshunt Interburden Electrical Conductivity Trend - Q1 2023
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Figure 34 - Cheshunt Interburden Field pH Trend - Q1 2023
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Figure 35 - Cheshunt Interburden Water Elevation Trend - Q1 2023
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Figure 36 i Cheshunt Mt Arthur Electrical Conductivity Trend i Q1 2023
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Figure - 37 Cheshunt Mt Arthur Field pH Trend - Q1 2023
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Figure 39 - Cheshunt North Pit Alluvium Electrical Conductivity Trend - Q1 2023
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Figure 40 - Cheshunt North Alluvium Field pH Trend - Q1 2023
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Figure 41 - Cheshunt North Pit Alluvium Water Elevation Trend - Q1 2023
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Figure 42 - Carrington West Wing Flood Plain Electrical Conductivity Trend - Q1 2023
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Figure 43 - Carrington West Wing Flood Plain pH Trend - Q1 2023
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Figure 44 - Carrington West Wing Flood Plain Water Elevation Trend - Q1 2023
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Figure 45 - Lemington South Alluvium Electrical Conductivity Trend - Q1 2023
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Figure 46 - Lemington South Alluvium Field pH Trend - Q1 2023
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Figure 47 - Lemington South Alluvium Water Elevation Trend - Q1 2023
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Figure 48 - Lemington South Arrowfield Electrical Conductivity Trend - Q1 2023

Number: HVOOC-1797567310-4713 Status: Approved Effective: 05/07/2023
Owner: Environment and Community  Version: 1.0 Review: [Planned Review Page 43 of 77
Coordinator Date]

Uncontrolled when printed



HUNTER VALLEY REPORT | MONTHLY
OPERATIONS ENVIRONMENTAL MONITORING
REPORT i MARCH 2023

Lemington South Arrowfield

Field pH (pH unit)

‘ 7[1‘ c'21 Jan '22 Feb '22 Mar '22 Apr ‘22 May ‘22 Jun '22 ul '22 Aug '22 Sep ‘22 Oct '22 Nov '22 Dec 22
C130(AFS1) -~ D406(AFS)
D612(AFS) D510(AFS)
Trigger Limit Upper Trigger Limit Lower
Figure 49 - Lemington South Arrowfield Field pH Trend - Q1 2023
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Lemington South Bowfield
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Figure 51 - Lemington South Bowfield Electrical Conductivity Trend - Q1 2023
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Figure 52 - Lemington South Bowfield pH Trend - Q1 2023
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Figure 53 - Lemington South Bowfield Water Elevation Trend - Q1 2023
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Figure 54 - Lemington South Woodlands Hill Electrical Conductivity Trend - Q1 2023
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Figure 55 - Lemington South Woodlands Hill Field pH Trend - Q1 2023
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Figure 56 - Lemington South Woodlands Hill Water Elevation Trend - Q1 2023
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Figure 57 - Lemington South Interburden Electrical Conductivity Trend - Q1 2023
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Figure 58 - Lemington South Interburden Field pH Trend - Q1 2023
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Figure 59 - Lemington South Interburden Water Elevation Trend - Q1 2023
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Figure 60 - West Pit Alluvium Electrical Conductivity Trend - Q1 2023
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Figure 61 - West Pit Alluvium pH Trend - Q1 2023
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Figure 62 - West Pit Alluvium Water Elevation Trend - Q1 2023
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Figure 63 - West Pit Siltstone Electrical Conductivity Trend - Q1 2023
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Figure 64 - West Pit Siltstone Field pH Trend - Q1 2023
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Figure 65 - West Pit Siltstone Water Elevation Trend- Q1 2023
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Figure 66 - Carrington Broonie Electrical Conductivity Trend - Q1 2023
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Figure 67 - Carrington Broonie Field pH Trend - Q1 2023
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Figure 68 - Carrington Broonie Water Elevation Trend - Q1 2023
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Figure 69 - Cheshunt Piercefield Electrical Conductivity Trend - Q1 2023
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Figure 707 Cheshunt Piercefield Field pH Trend i Q1 2023
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Figure 71 - Cheshunt Piercefield Water Elevation Trend - Q1 2023
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Figure 72 - North Pit Spoil Electrical Conductivity Trend - Q1 2023
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Figure 73 - North Pit Spoil Field pH Trend - Q1 2023
Figure 74 - North Pit Spoil Water Elevation Trend - Q1 2023
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