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1.0 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
September to 30 September 2019.

2.0 AIR QUALITY

2.1 Meteorological Monitoring

HVO maintains two meHWOoo|poogiacteeld satnadt iooGigseesAhéirnt 6
Quality Monitoring Location Plan).

2.1.1 Rainfall

Rainfall for the period is summarised in Table 1, the 2019 trend and historical trends are shown in

Figure 1.

Table 1: Rainfall data - September 2019

2019 Monthly Rainfall (mm) Cumulative Rainfall (mm)

September 20.6 318.8
250 600.0
- 500.0
200 p
13 / - 400.0
3150
£
g / - 300.0
>
£100
c
§ - 200.0
50 - —
- 100.0

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

mmmm Monthly Rainfall 2017 Monthly Rainfall 2018

mmmm Monthly Rainfall 2019 Cumulative Rainfall 2017

Cumulative Rainfall 2018 Cumulative Rainfall 2019

Figure 1: Rainfall Summary 2019
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2.1.2 Wind Speed and Direction

North-westerly winds were dominant during September as shown in Figure 2 (HVO Corporate) and
Figure 3 (HVO Cheshunt).
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Figure 2: HVO Corporate Wind Rose i September 2019
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Figure 3: HVO Cheshunt Wind Rose i September 2019
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Figure 4: Air Quality Monitoring Location Plan
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2.2 Depositional Dust

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

Figure 5 displays insoluble solids results from depositional dust gauges during the reporting period
compared against the annual impact assessment criteria.

During the reporting period the DL30, DL118 and Warkworth monitors recorded a monthly result above
the long term impact assessment criteria of 4.0 g/m? per month.

An assessment of HVOb6s contribution against t he
provided in the 2019 Annual Review.

Depositional Dust Records

Insoluble Matter (g/m?/30 days)

Insoluble Matter (g/m?/30 days)

18. Sep

® D118
D119
D122
DL14
DL21
® DL22
¢ DL30
Knodlers Lane
Warkworth
= « Exceedance Upper

Figure 5: Depositional Dust Results i September 2019

2.3 Suspended Particulates

Suspended particulates are measured by a network of High Volume Air Samplers (HVAS) measuring
Total Suspended Particulates (TSP) and Particulate Matter <10um (PM1o). The location of these
monitors can be found in Figure 4. Each HVAS was run for 24 hours on a six-day cycle.

2.3.1 HVAS PMyoResults
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Figure 6 shows individual PMjo results at each monitoring station against the short term impact
assessment criteria of 50 pg/m?2. During the reporting period the Kilburnie South monitor recorded an
exceedance above the short term impact assessment criteria of 50 pg/m?.

High Volume Air Sampler Records

PM10 - 24Hr Mean (ug/m?)
80

60 m

40

3

20

PM10 - 24Hr Mean (ug/m?)

Sep '19

Cheshunt East
Gliding Club
Kilburnie South

A Long Point
Warkworth

= - Exceedance Upper

Figure 6: Individual PM1o Results i September 2019

Figure 7 shows the year to date annual average PM10 results. During the reporting period, the
Kilburnie South and Gliding Club monitors recorded an exceedance above the PM10 Annual Rolling
Mean of 30ug/m3. An assessment of HVOb6s contribution
criteria will be provided in the 2019 Annual Review.

10
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High Volume Air Sampler Records
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Figure 7: Year to Date Average PMio T as at end of September 2019
2.3.2 TSP Results

Figure 8 shows the annual average TSP results compared against the long term impact assessment
criteria of 90pug/ms3. During the reporting period, the Kilburnie South monitor recorded exceedances
above the long term impact assessment criteria of 90ug/ma.

An assessment of HVOG6s <contribution against t he
provided in the 2019 Annual Review.

11
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High Volume Air Sampler Records
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Figure 8: Year to Date Average Total Suspended Particulates i as at end of September 2019
2.3.3 Real Time PM10 Results

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

Results for real time dust sampling is shown in Figure 9, including the daily 24 hour average PM10
result and the year to date 24 hour PMio annual average.

During the reporting period, the Maison Dieu, Knodlers Lane, Jerrys Plain and Warkworth monitors
exceeded the daily 24 hour average PM10 result (50pug/ms).

12
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Table 2: Real-time PM10 Investigation Results

Total Measured

Estimated contribution

Date Site Result (ug/m3) from HVO (ug/m3/ %) Discussion
An internal
investigation
determined HVO could
not have been a
06/09/2019 Jerrys Plain North TEOM 93.1 N/A significant  contributor
as wind direction was
from HVO for only 9%
of the time during the 24
hour period.
An internal
investigation
determined HVO could
not have been a
06/09/2019 Jerrys Plain South TEOM 93.1 N/A significant  contributor
as wind direction was
from HVO for only 2%
of the time during the 24
hour period.
An internal
investigation
determined HVO
33.8ug/m3 cmo?l)ilr?;)lslltwi]on to Egtienntiael
06/09/2019 Knodlers Lane TEOM 113.6 Or
29% order of 33.8ug/m3 or
29% of the total
measured based on
prevailing wind
conditions.
An internal
investigation
determined HVO
29 7ua/m3 maxnmum potgntlal
06/09/2019 Maison Dieu TEOM 109.5 or " contribution to be in the
27% order of 29.7ug/m3 or
27% of the total
measured based on
prevailing wind
conditions.
An internal
investigation
determined HVO
7 oua/m3 maxnmum potgntlal
06/09/2019 Warkworth TEOM 86.8 or " contribution o be in the
8% order of 7.0ug/m3 or
8% of the total
measured based on
prevailing wind
conditions.
An internal
38.0ug/m3 investigation
12/09/2019 Knodlers Lane TEOM 57.7 Or determined HVO
65% maximum potential

contribution to be in the

14
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order of 19.7ug/m3 or
35% of the total
measured based on

prevailing wind
conditions.
An internal
investigation
determined HVO
maximum potential
13/09/2019 Jerrys Plain North TEOM 64.2 4.3ug/m3A contribution to be in the
order of 4.3ug/m3 of the
total measured based
on prevailing  wind
conditions.
HVO Could not have
been a contributor as
13/09/2019 Jerrys Plain South TEOM 64.2 N/A wind direction was from
HVO for 12% of the
time during the day.
An internal
investigation
determined HVO
33.6u0/m3 maxnmum potgntlal
16/09/2019 Knodlers Lane TEOM 58.1 o contribution to be in the
57% order of 33.6ug/m3 or
57% of the total
measured based on
prevailing wind
conditions.
An internal
investigation
determined HVO
7 aua/m3 maximum potgntial
16/09/2019 Maison Dieu TEOM 74.6 or " contribution to be in the
9% order of 7.4ug/m3 or
9% of the total
measured based on
prevailing wind
conditions.
An internal
investigation
determined HVO
44.4ua/m3 maximum potgntial
27/09/2019 Knodlers Lane TEOM 59.5 or " contribution to be in the
74% order of 44.4ug/m3 or

74% of the total
measured based on
prevailing wind
conditions.

2.3.4 Real Time Alarms for Air Quality

During September the real time monitoring system generated 252 automated air quality related
alarms. 131 alarms were related to adverse weather conditions and 121 alarms relating to PMao.

15
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3.0 WATER QUALITY

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

3.1 Surface Water

Surface water courses are sampled on a quarterly sampling regime. Water quality is evaluated through
the parameters of pH, Electrical Conductivity (EC) and Total Suspended Solids (TSS). The location
of surface water monitoring locations is shown in Figure 10.

16
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Figure 10: HVO Surface Water Monitoring Locations
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Figure 11 to Figure 13 show the long term surface water trend (2016- current) within HYO mine dams.
Figures 14 to 22 show the long term surface water trend (2016 i current) in surrounding watercourses.
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Figure 11: Site Dams Electrical Conductivity Trend 1 September 2019
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Figure 12: Site Dams pH Trend i September 2019
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Figure 17: Hunter River Electrical Conductivity Trend i September 2019
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Figure 18: Hunter River pH Trend i September 2019
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Figure 19: Hunter River Total Suspended Solids i September 2019
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Figure 20: Other Tributaries Electrical Conductivity Trend i September 2019

27



HVO Monthly Environmental Monitoring Report
September 2019

Other Tributaries

Field pH (pH unit)

12

o A0
ic
=
T
Q.
= 8
T
o
©
v
= 6
4
Jan'16 Jul'1l6 Jan '17 Jul'17 Jan'18 Jul'18 Jan'19
-0- Bayswater Creek Downstream -~ Bayswater Creek Mid
Bayswater Creek Upstream HVLP -4 Bayswater Creek Upstream NLP
-¥- Carrington Billabong -®- Comleroi Ck
NSW1 (Parnell's Ck) - NSW2 Emu Ck
=& NSW3 Davis Ck Pikes Creek Downstream
-~ Pikes Creek Upstream -~ Redbank Creek Catchment
W11 (Farrells Ck Lemington Rd) -+~ W5 (Farrells Ck Downstream)
=% W5 (Farrells Ck Upstream) = - ANZECC EC Upper Limit Upper

=« ANZECC EC Upper Limit Lower

Figure 21: Other Tributaries pH Trend i September 2019
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Figure 22: Other Tributaries Total Suspended Solids Trend i September 2019
3.2 Site Water Use

Under water allocation licences issued by the Water NSW, HVO is permitted to extract water from the
Hunter River. During the reporting period, HVO extracted 377 ML of water from the Hunter River.

3.3 HRSTS Discharge

HVO participates in the Hunter River Salinity Trading Scheme (HRSTS), allowing discharge from
|l icensed discharge points Dam 11N (to Farrell s
Parnell 6s Dam (to Parnel | 6 «plde sulgekt}oHRITE eqgulatomnsg es c a

During the reporting period no water was discharged under the HRSTS.

3.4 Surface Water Trigger Limits

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.

Current internal trigger limits that have been breached are summarised in Table 3.
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Table 3: Surface Water Trigger Limit Summary i Q3 2019

Site

Date

Trigger Limit Breached

Action taken in response

W109 - Hunter River

19/09/2019 10:15

TSS

First breach of TSS Trigger. Monitoring indicates
improved water qualityat | ocati ons dow
potential influence. Results are generally consistent with
observations and water quality expected in the Hunter
River following rainfall on 18-19 September 2019. No
evidence to suggested elevated TSS is associated with
mining influence. Maintain watching Brief*.

W1 - Hunter River

19/09/2019 9:50

TSS

First breach of TSS Trigger. Monitoring indicates
improved water qualityat | ocati ons dow
potential influence. Results are generally consistent with
observations and water quality expected in the Hunter
River following rainfall on 18-19 September 2019. No
evidence to suggested elevated TSS is associated with
mining influence. Maintain watching Brief*

W4 - Hunter River

19/09/2019 8:25

TSS

First breach of TSS Trigger. Monitoring indicates
improved water qualityat | ocati ons dow
potential influence. Results are generally consistent with
observations and water quality expected in the Hunter
River following rainfall on 18-19 September 2019. No
evidence to suggested elevated TSS is associated with
mining influence. Maintain watching Brief*

W3 - Hunter River

19/09/2019 13:40

TSS

First breach of TSS Trigger. Monitoring indicates
improved water qualityat | ocati ons dow
potential influence. Results are generally consistent with
observations and water quality expected in the Hunter
River following rainfall on 18-19 September 2019. No
evidence to suggested elevated TSS is associated with
mining influence. Maintain watching Brief*

Warkworth Bridge

19/09/2019 11:35

EC 95" Percentile

Continued exceedance of EC 95" Percentile trigger
(1581us/cm). Field observations indicate that sample was
taken from a pool of water as there was no flow in the
Brook. Downstream monitoring (WL1) indicated a slow
flow and lower EC level (521us/cm). Based on this it can
be assumed that the sample taken is not representative
of flows in the Brook and that there is no impact to suggest
mining influence. Maintain watching Brief*.

W2 - Wollombi
Brook

19/09/2019 12:45

EC 95" Percentile

Continued exceedance of EC 95" Percentile trigger
(2030us/cm). Field observations indicate that sample was
taken from a pool of water as there was no flow in the
Brook. Downstream monitoring (WL1) indicated a slow
flow and lower EC level (521us/cm). Based on this it can
be assumed that the sample taken is not representative
of flows in the Brook and that there is no impact to suggest
mining influence. Maintain watching Brief*.

* = Watching Brief established pending outcomes of subsequent monitoring events. No further action required.

3.4 Groundwater Monitoring Results

Groundwater monitoring is undertaken on a quarterly basis in accordance with the HVO Water
Management Plan and Ground Water Monitoring Programme. Groundwater monitoring sites are
shown in Figure 23. Figure 24 to Figure 80 show the long term trends (2016 i current) for ground
water bores monitored at HVO.
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Figure 24: Carrington Alluvium Electrical Conductivity Trend i September 2019
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Figure 25: Carrington Alluvium pH Trend i September 2019
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Figure 26: Carrington Alluvium Standing Water Level i September 2019
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Figure 27: Carrington Interburden Electrical Conductivity Trend i September 2019

Jul'19

35



HVO Monthly Environmental Monitoring Report

September 2019
Carrington Interburden
Field pH (pH unit)

7.6

74 —— o —— T ———————— - ————————————— ey | i — — ————. —
= .
m
2
T
Q.
g 7
.

6.8

6.6

Jul'le Jan '17 Jul'17 Jan'18 Jul'18 Jan '19 Jul'19
-0~ 4036C -~ 4051C
CGW51A - - Trigger Limits Upper

- - Trigger Limits Lower

Figure 28: Carrington Interburden pH Trend i September 2019
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Figure 29: Carrington Interburden Standing Water Level i September 2019
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Figure 30: Cheshunt Interburden Electrical Conductivity Trend i September 2019
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Figure 31: Cheshunt Interburden pH Trend i September 2019
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Figure 32: Cheshunt Interburden Standing Water Level i September 2019
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Figure 33: Cheshunt Mt Arthur Electrical Conductivity Trend i September 2019
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Figure 34: Cheshunt Mt Arthur pH Trend 7 September 2019

42



HVO Monthly Environmental Monitoring Report
September 2019

Cheshunt Mt Arthur

Water Elevation (mAHD)

60
e 85D
8 — 6 — 95— — ® o— o—o— o
<
E
5 e & i i 4,
T 40
>
b
w
g ——— > % ¥ % | S —
©
= 30
— * & ——— 5 by i s——h
—— g ————a,
20
Jul'16 Jan'17 Jul'17 Jan'18 Jul'18 Jan'19 Jul'19
-0~ BCla -- BZ1-3
BZ2A(1) -+ BZ3-3
-+ BZ4A(2) -8- CHPZ12D
CHPZ3D - CHPZ8D
-+ HG2A

Figure 35: Cheshunt Mt Arthur Standing Water Level i September 2019
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Figure 36: Cheshunt / North Pit Alluvium Electrical Conductivity Trend i September 2019
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Figure 37: Cheshunt / North Pit Alluvium pH Trend i September 2019
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Figure 38: Cheshunt / North Pit Alluvium Standing Water Level i September 2019
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Figure 39: Carrington West Wing Alluvium Electrical Conductivity Trend i September 2019
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Figure 40: Carrington West Wing Alluvium pH Trend i September 2019
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Figure 41: Carrington West Wing Alluvium Standing Water Level i September 2019
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Figure 42: Carrington West Wing Flood Plain Electrical Conductivity Trend T September 2019
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Figure 43: Carrington West Wing Flood Plain pH Trend i September 2019
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Figure 44: Carrington West Wing Flood Plain Standing Water Level i

September 2019
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Figure 45: Carrington West Wing LBL Electrical Conductivity Trend i September 2019*

*CGW45 has been blocked since June 2018 hence why no data is shown Figure 45.
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Figure 46: Carrington West Wing LBL pH Trend i September 2019

*CGW45 has been blocked since June 2018 hence why no data is shown Figure 46.
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Figure 47: Carrington West Wing LBL Standing Water Level i September 2019

*CGW45 has been blocked since June 2018 hence why no data is shown Figure 47.
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Figure 48: Lemington South Alluvium Electrical Conductivity Trend i September 2019
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Figure 49: Lemington South Alluvium pH Trend i September 2019
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Figure 50: Lemington South Alluvium Standing Water Level Trend i September 2019*
*C919(ALL) has been dry from February to June 2019

Jul'19

58



HVO Monthly Environmental Monitoring Report

September 2019
Lemington South Arrowfield
Field Electrical Conductivity (uS/cm)

16 000
‘E15 000
(9]
A
e
>
214 000
S
©
(=)
S >
T13 000 — /\\
2 ~
21

2 000 e —e \

11 000
Jul'lé Jan '17 Jul'17 Jan'18 Jul'18 Jan'19
-0~ C130(AFS1) -~ D406(AFS)
D510(AFS) == D612(AFS)

- - Trigger Limit Upper

Figure 51: Lemington South Arrowfield Electrical Conductivity Trend i September 2019
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Figure 52: Lemington South Arrowfield pH Trend 7 September 2019
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Figure 53: Lemington South Arrowfield Standing Water Level i September 2019

61



HVO Monthly Environmental Monitoring Report

September 2019
Lemington South Bowfield
Field Electrical Conductivity (uS/cm)
15 000
3 //\-\
E e 2 ol = A e e e I o, e et T et e e gl
3 10000 —
5
3= I i :
E =
g9
22 f
o

Jul'l6 Jan'17 Jul '17 Jan'18 Jul '18 Jan'19 Jul '19

-0~ B334(BFS) - B631(BFS)

B925(BFS) -4~ C122(BFS)
=¥ C130(BFS) -8~ C317(BFS)
C613(BFS) - C621(BFS)
-4~ C630(BFS) DO10(BFS)

-9~ D214(BFS)
D406(BFS)
¥ D612(BFS)

-~ D317(BFS)
- D510(BFS)
-8- D807(BFS)

- - Trigger Limit Upper

Figure 54: Lemington South Bowfield Electrical Conductivity Trend i September 2019
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Figure 55: Lemington South Bowfield pH Trend i September 2019
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Figure 56: Lemington South Bowfield Standing Water Level i September 2019
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