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1.0 INTRODUCTION South - Easterly winds were dominant during December
as shown in Figure 2 (HVO Corporate) and Figure 3 (HVO

This report has been compiled to provide a monthly —Cheshunt).
summary of environmental monitoring results for Hunter
Valley Operations (HVO). This report includes all
monitoring data collected for the period 1%t December to it TNGRTA™ ==
31% December 2018.

2.0 AIR QUALITY g e RN
2.1 Meteorological Monitoring
HVO maintains two meteorolo:f“““i,.

and 06 Ch e s h u Figuée 4:(AR @ualityrMortitaring "-..
Location Plan).

2.1.1 Rainfall

- i o P WIND BPEED
e Y S -’ e (mvs)

Rainfall for the period is summarised in Table 1, the 2018 E S

trend and historical trend are shown in Figure2. e =
D 210380
D 830-2%

Cama: 238%

Table 1: Monthly Rainfall HYO
Figure 2: HVO Corporate Wind Rose i December 2018
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Figure 1: Rainfall Summary 2018

Caims: 0.00%

2.1.2 Wind Speed and Direction Figure 3: HVO Cheshunt Wind Rose i December 2018
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Figure 4: Air Quality Monitoring Location Plan




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 vyear-to-date average and the annual impact
assessment criteria.

During the reporting period the DL21, DL22, and
Warkworth monitors recorded monthly results above the
long term impact assessment criteria of 4.0 g/m? per
month.

The field notes associated with the DL21, DL22, and
Warkworth moni t or 6s result i ndi
suggest that the result was contaminated and will be
included in the annual average calculation.

An assessment of HVO&s <con
term impact assessment criteria will be provided in the
2018 Annual Review.
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Figure 5: Depositional Dust Results T December 2018

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
<10pum (PMio). 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 PMaio Results

Figure 6 shows individual PMao results at each monitoring
station against the short term impact assessment criteria
of 50 pg/m3.

60
+
50 -
E m
2
= 40
£ o
: . :
5 30
g 2 p X
= é
g 20
S ° 8
£ A
IS o
o
10
0 ; ; ; ; )
% % % ) %
N N N4 4 N4
oy oY oY oy oY
o o o N P\

+ Kilburnie South x Knodlers Lane
¢ Long Point A Maison Dieu
o Warkworth m Glider Club

Figure 6: Individual PM1o Results i December 2018

The PMio 24hr criterion was exceeded at Kilburnie South
on 9 December. HV OO0 s maxi mum <co
calculated to be 29ug/m?® or 53% of the measured result.

In addition, no samples were collected on 15 December at
Kilburnie South, Maison Dieu and Warkworth as all ran
under timer criterion due to power interruptions caused by
storms activity.

Figure 7 shows the year to date annual average PMaio
results. An assessment of HVOOGs
long term impact assessment criteria will be provided in
the 2018 Annual Review.
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Figure 7: Year to Date Average PM1o i December 2018

2.3.2 TSP Results

Figure 8 shows the annual average TSP results compared
against the long term impact assessment criteria of
90ug/msa.

An assessment of HVO6s <con
term impact assessment criteria will be provided in the
2018 Annual Review.

Figure 8: Year to Date Average Total Suspended
Particulates i December 2018

2.3.3 Real Time PM1o Results

Hunter Valley Operations maintains a network of real time
PMio monitors. The real time air quality monitoring
stations continuously log information and transmit data to
£ pentipl databgs, gepgrating plarms whepeparticuiale
matter levels exceed internal trigger limits. Results from
real time PM1o monitoring are used as a reactive measure
to guide mining operations to ensure 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 PMio result and the
year to date 24 hour PMio annual average.

Table 2 shows the exceedances for real time PMzio
monitoring for December.

2.3.4 Real Time Alarms for Air Quality

During December the real time monitoring system
generated 267 automated air quality related alarms. 117
were related to adverse weather conditions and 150
alarms relating to PMuo.
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Table 2: Real-time PM10 Investigation Results

Estimated
Total o
. contribution . .
Date Site Measured Discussion
from HVO
Result (ug/m3)
(ng/m3/ %)
An internal investigation determined
15.8ug/m3 . . o
HVO maximum potential contribution to
Knodlers Lane be in the order of 15.8ug/m3 or 37.7%
2/12/2018 53.5 Or
TEOM of the total measured based on
prevailing wind conditions and upwind
37.7%

monitoring results.

11



3.0 SURFACE WATER
3.1.1 Surface Water Monitoring

Surface water courses are sampled on a quarterly or rain event sampling regime. Water quality is evaluated through
the parameters of pH, Electrical Conductivity (EC) and Total Suspended Solids (TSS).

In the absence of licence or applicable ANZECC criteria, the 5th / 95th percentile of the available validated data record
for a monitoring station are adopted as the basis for a water quality management guideline trigger as outlined in the
Water Management Plan for Electrical Conductivity and pH. The 50mg/L ANZECC criteria has been adopted for TSS.
Exceedances of these triggers for Quarter 4 2018 are detailed in Table 3
The location of Surface Water monitoring locations is shown in Figure 22.

Figure 10 to Figure 12 show the long term surface water trend (2015- current) within HYO mine dams.

Figures 13 to 21 show the long term surface water trend (2015 i current) in surrounding watercourses
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Figure 10: Site Dams Electrical Conductivity Trend i December 2018
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Figure 13: Wollombi Brook Electrical Conductivity Trend i December 2018
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9
8.5
8 §
T
=
T
=%
75 B
L
(W
7
6.5
Jan "15 Jul "15

-®- H1 - Hunter River
H3 - Hunter River
=¥ W109 - Hunter River
W4 - Hunter River

Jan '16

Hunter River

Field pH (pH unit)

Jul'le

Figure 17: Hunter River pH Trend i December 2018

Jan '17 Jul '17 Jan '18
- H2 - Hunter River
=4 W1 - Hunter River
- W3 - Hunter River

- WLP3

Jul'18

Jul'18

16



250
200 —
-
[=2]
E
vy
150 =
Qo
(%]
he=}
[+F}
ne=]
=
100 &
v
=1
w
=
o
so
0

Jan'15

Hunter River

Total Suspended Solids (mg/L)

Jul'15

=@ H1 - Hunter River
H3 - Hunter River

=¥ W109 - Hunter River
W4 - Hunter River

Figure 18: Hunter River Total Suspended Solids i December 2018

15 000

10 000

5000

Field Elec

Field Electrical Conductivity (uS/cm)

Jul '16 Jan '17 Jul '17 Jan'18 Jul '18
-~ H2 - Hunter River
W1 - Hunter River
- W3 - Hunter River
- WLP3
Other Tributaries
trical Conductivity (uS/cm)
—
v — -_— o
Jul '16 Jan '17 Jul '17 Jan'18 Jul '18

Jul '15

Jan'16

-®- Bayswater Creek Downstream
Bayswater Creek Upstream HVLP
-¥- Carrington Billabong
NSW1 (Parnell's Ck)
- NSW3 Davis Ck
-@- Pikes Creek Upstream
W11 (Farrells Ck Lemington Rd)
=¥ W5 (Farrells Ck Upstream)

-¢- Bayswater Creek Mid
Bayswater Creek Upstream NLP
-®- Comleroi Ck
-l NSW2 Emu Ck
Pikes Creek Downstream
—+- Redbank Creek Catchment
W5 (Farrells Ck Downstream)
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Figure 20: Other Tributaries pH Trend i December 2018

Jan '17 Jul '17 Jan '18 Jul '18

-e- Bayswater Creek Mid
Bayswater Creek Upstream NLP
-®- Comleroi Ck
-l NSW2 Emu Ck
Pikes Creek Downstream
-+- Redbank Creek Catchment
W5 (Farrells Ck Downstream)

Other Tributaries

Total Suspended Solids (mg/L)

20 000
=
oD
15 ooo E
B
3
v
10 000 &
=
=
(%)
o
v
=1
5000 ¥
=
o
[l
o] = o >—% - > = ¥

Jul '15 Jan'16 Jul '16

-®- Bayswater Creek Downstream
Bayswater Creek Upstream HVLP
-¥- Carrington Billabong
NSW1 (Parnell's Ck)
- NSW3 Davis Ck
-@- Pikes Creek Upstream
W11 (Farrells Ck Lemington Rd)
=¥ W5 (Farrells Ck Upstream)

Jan '17 Jul '17 Jan'18 Jul '18
-¢- Bayswater Creek Mid
Bayswater Creek Upstream NLP
-®- Comleroi Ck
- NSW2 Emu Ck
Pikes Creek Downstream
—+- Redbank Creek Catchment
W5 (Farrells Ck Downstream)

Figure 21: Other Tributaries Total Suspended Solids Trend i December 2018
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3.1.2 Site Water Use

Under water allocation licences issued by the NSW Office of Water, HVO is permitted to extract water from the
Hunter River. During the reporting period, HVO extracted approximately 211.8ML of water from the Hunter River.

3.1.3 HRSTS Discharge

HVO participates
Lake James (to the Hunter Ri v er )

HRSTS regulations.

n

t he
and

HRSTS
Parnel

al |
6s Dam

owing it to
(to Parnell &8s

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

3.1.4 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 HYO Water Management Plan.

Current internal trigger limits that have been breached are summarised in Table 3.

Table 3: Surface Water Trigger Limit Summary

Site

Date

Trigger Limit Breached

Action taken in response

Bayswater Creek
Downstream

5/10/2018

TSS - 50mg/L (ANZECC
Guideline)

Elevated TSS associated with rainfall event (76mm 4-
5/10/2018). This site typically dry in 12 months prior.
Observations indicate that the sample was taken from a
turbid pool of water in the creek as there was no flow.
Monitoring results upstream indicated there was also no
flow in the creek and showed more elevated EC results
compared to those downstream. Based on this it can be
assumed that the sample taken was not representative of
water flows in the creek and that there is no impact to
suggest mining influence. Maintain watching brief*.

NSW 2 Emu Creek

5/10/2018

TSS - 50mg/L (ANZECC
Guideline)

Elevated TSS associated with rainfall event (76mm 4-
5/10/2018). Observations indicate that sample was taken
from a slow flow of water through the creek line. No further
downstream catchment exists due to mining operations.
No further action required.

NSW 3 Davis Creek

5/10/2018

TSS - 50mg/L (ANZECC
Guideline)

Elevated TSS associated with rainfall event (76mm 4-
5/10/2018). Site is typically dry.Observations indicate that
sample was taken from a pool of water through the creek
line as there was no flow. Other monitoring parameters
also suggest no mining influence. Maintain watching
brief*.

Comleroi Ck

29/11/2018

TSS - 50mg/L (ANZECC
Guideline)

Elevated TSS associated with rainfall event (52.4mm
28/11/2018). Observations indicate that sample was
taken from a pool of water through the creek line as there
was no flow. Other monitoring parameters also suggest
no mining influence. Maintain watching brief. Maintain
watching brief. Maintain watching brief*

NSW 2 Emu Creek

29/11/2018

TSS - 50mg/L (ANZECC
Guideline)

Elevated TSS associated with rainfall event (52.4mm
28/11/2018). Observations indicate that sample was
taken from a pool of water through the creek line. No
further downstream catchment exists due to mining
operations. No further action required.

NSW 3 Davis Creek

29/11/2018

TSS - 50mg/L (ANZECC
Guideline)

Elevated TSS associated with rainfall event (52.4mm
28/11/2018). Site is typically dry. Observations indicate
that sample was taken from a pool of water through the
creek line as there was no flow. Other monitoring
parameters also suggest no mining influence. Maintain
watching brief*.

19

di scharge
Creek)

fu



w1l

5/10/2018

pH i 5" Percentile

Watching brief. Sampling event following this indicated
pH within trigger range.

Bayswater Creek
Downstream

29/11/2018

pH i 5" Percentile

First exceedance, Watching brief*

H2

13/12/2018

pH i 5" Percentile

First exceedance, Watching brief*.

w2

13/12/2018

EC 1 95th Percentile

Fourth consecutive exceedance of EC trigger
(2440ps/cm) Investigation identified that sample was
collected from turbid pooling water in the Wollombi Brook
as there was no flow. Samples taken downstream in the
Wollombi Brook recorded EC level at 526pus/cm. Maintain
watching brief.

Warkworth Bridge

13/12/2018

EC -95th Percentile

Fifth consecutive exceedance of EC trigger (1268us/cm).
Investigation identified that sample was collected from
pooling water in the Wollombi Brook as there was no flow.
Samples taken downstream in the Wollombi Brook
recorded EC level at 526ps/cm. Maintain watching brief.

* = Watching Brief established pending outcomes of subsequent monitoring events. No further action required.
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Figure 22: Surface Water Monitoring Location Plan
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4.0 GROUNDWATER
4.1.1 Groundwater Monitoring

Groundwater monitoring is undertaken on a quarterly basis in accordance with the HVO Water Management Plan and
Ground Water Monitoring Programme. Monitoring sites are shown in Figure 80.

Figure 23 to Figure 76 show the long term trends (2016 i current) for ground water bores monitored at HVO.
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Figure 23: Carrington Alluvium Electrical Conductivity Trend i December 2018
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Figure 24: Carrington Alluvium pH Trend i December 2018
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Figure 25: Carrington Alluvium Standing Water Level i December 2018
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Carrington Interburden
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Figure 26: Carrington Interburden Electrical Conductivity Trend i December 2018
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Figure 27: Carrington Interburden pH Trend i December 2018
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Figure 28: Carrington Interburden Standing Water Level i December 2018
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Figure 29: Cheshunt Interburden Electrical Conductivity Trend i December 2018
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Figure 30: Cheshunt Interburden pH Trend i December 2018
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Figure 31: Cheshunt Interburden Standing Water Level i December 2018
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Figure 32: Cheshunt Mt Arthur Electrical Conductivity Trend i December 2018
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Figure 33: Cheshunt Mt Arthur pH Trend i December 2018
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Figure 34: Cheshunt Mt Arthur Standing Water Level i December 2018
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Figure 35: Cheshunt / North Pit Alluvium Electrical Conductivity Trend i December 2018
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Figure 36: Cheshunt / North Pit Alluvium pH Trend i December 2018
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Figure 37: Cheshunt / North Pit Alluvium Standing Water Level i December 2018
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Figure 38: Carrington West Wing Alluvium Electrical Conductivity Trend i December 2018
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Figure 39: Carrington West Wing Alluvium pH Trend i December 2018
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Figure 40: Carrington West Wing Alluvium Standing Water Level i December 2018
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Figure 41: Carrington West Wing Flood Plain Electrical Conductivity Trend i December 2018
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Figure 42: Carrington West Wing Flood Plain pH Trend i December 2018
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Figure 43: Carrington West Wing Flood Plain Standing Water Level i December 2018
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Figure 44: Carrington West Wing LBL Electrical Conductivity Trend T December 2018
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Figure 45: Carrington West Wing LBL pH Trend i December 2018
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Figure 46: Carrington West Wing LBL Standing Water Level i December 2018
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Figure 47: Lemington South Alluvium Electrical Conductivity Trend i December 2018
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Figure 48: Lemington South Alluvium pH Trend i December 2018
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Figure 49: Lemington South Alluvium Standing Water Level Trend i December 2018
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Figure 50: Lemington South Arrowfield Electrical Conductivity Trend i December 2018
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Figure 51: Lemington South Arrowfield pH Trend i December 2018

36



Lemington South Arrowfield

Water Elevation (mAHD)

47.5

45

42.5

40

37.5

35

Water Elevation (mAHD)

32.5
30

27.5
Sep '16 Jan '17 May '17 Sep "17 Jan'18 May "18 Sep'18

-~ C130(AFS1) - D406(AFS)
D510(AFS) —— D612(AFS)

Figure 52: Lemington South Arrowfield Standing Water Level i December 2018
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Figure 53: Lemington South Bowfield Electrical Conductivity Trend i December 2018
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Figure 54: Lemington South Bowfield pH Trend i December 2018
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Figure 55: Lemington South Bowfield Standing Water Level i December 2018
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Figure 56: Lemington South Woodlands Hill Electrical Conductivity Trend T December 2018
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Figure 57: Lemington South Woodlands Hill pH Trend i December 2018
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Figure 58: Lemington South Woodlands Hill Standing Water Level i December 2018

Figure 59: Lemington South Interburden Electrical Conductivity Trend i December 2018
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