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1 INTRODUCTION

1.1 Purpose

On behalf of Tritton Resources Limited (a subsidiary of Aeris Resources) (the
Licensee), Arcadis Australia Pacific Pty Ltd (Arcadis) are requesting a variation to the
Environmental Protection Licence (EPL) No. 11254 for the amendment of Condition M2
‘Requirement to monitor concentration of pollutants discharged’ for the Tritton Copper
Mine (the Site).

An EPL variation is sought for a change to the frequencies of groundwater monitoring
based on the stability and trend pattern recorded through on-going monitoring. Variation
to the monitoring frequencies would streamline the required data collection and close
identified data gaps to better understand the hydrogeological characteristics of the Site.

This report serves to provide the NSW Environment Protection Authority (EPA) with
comprehensive information to demonstrate that variation to groundwater monitoring
frequencies at the Site would not compromise the on-going environmental performance
of the Site. Accordingly, the proposed variations would ensure that there is a more
suitable and consistent approach to groundwater monitoring on site.

1.2 Site Description

As seen in Figure 1-1 below, mining operations on the Site comprise mining lease
ML1544. The focus of this report is on the groundwater monitoring undertaken on site.

The Site identification details are provided in Table 1-1.

Table 1-1 Site identification details

Street Address (as outlined in the EPL)  Yarrandale Road, Hermidale, NSW 2831

Local Government Area Bogan Shire Council
Current Land use RU1 — Primary Production
Site Area 1,600 hectares (minview.geoscience.nsw.gov.au)

The Site is traversed by Yarrandale Road and includes mining infrastructure located
south-west of the road, such as the mine portal, run-of-mine pad, waste rock
emplacement and processing plant. The Tailings Storage Facilities (TSF) are situated
immediately to the north-east of the Site as seen in Figure 1-1.

Water and tailings from Site’s operations are disposed into the TSF. In 2006, routine
monitoring of groundwater conducted in accordance with the Environmental Protection
Licence (EPL) for the Site (EPL 11254) identified increases in standing water level in
monitoring wells, which required further investigation.

Between 2006 and 2008, a pumping bore (PB001) was installed for the purposes of
dewatering and to stabilise rising water levels. Additional monitoring bores were
installed to characterise this further and assess the effect of pumping from PB001 (see
Figure 1-2). Further to this, de-watering from PB001 commenced in 2009. In 2010 an
additional pumping bore (PB002) was installed and its location was based on a reported
high permeability in nearby monitoring bore PZH011. Further, bore PZH011 was
decommissioned in 2014 as no change in water chemistry was observed over time and
therefore there was no indication of impact from the TSF.
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1.3 Existing Approvals

A summary of key development approvals relating to the Site is presented in Table 1-2.

Table 1-2 Summary of existing approvals relevant to Tritton Site

Approval summary Date of approval

DA 41/98 Development of the Tritton Copper Project, 01 September 1999
including:

e Underground mining
e Mineral processing

e Product transportation.

DA 30/2004 Construction of the Rail Loading Hardstand at the =~ 20 December 2004
Hermidale Rail Siding for the export of copper
concentrate.

DA 029/2007 Expansion of the administration facilities at the 25 May 2007
Site.

DA 2010/006 Construction of a Paste Fill Plant for the Tritton 25 May 2010
underground mine.

DA 2010/028 Construction of a Communication Tower at the 04 November 2010
Site.

The original approval (DA 41/98) has been modified six (6) times as outlined below:
Table 1-3 Modification Applications to DA 41/98

MOD number Approval summary Date of approval

DA 41/98 - MOD 1  Various minor amendments and ancillary 26 August 2004
works.

DA 41/98 - MOD 2 Modification to concentrate transport 22 September 2005
operations between the Site and the Hermidale
Rail Siding.

DA 41/98 - MOD 3  Moadification for the construction of the Non- 12 June 2007

Acid Forming Waste Rock Emplacement and
ancillary infrastructure.

DA 41/98 - MOD 4 Modification for an increased throughput for 19 December 2007
the processing plant from 0.4M tpa to 1.4M
tpa, as well as an enlarged TSF and ancillary
infrastructure.

DA 41/98 - MOD 5 Moadification for an increase in the height of the 7 April 2015
Waste Rock Emplacement, ore material import
and waste rock export.

DA 41/98 - MOD 6 Moadification for the transportation and receipt 30 January 2019
of tailings from the Site to the underground
Murrawombie Site, located at the north-east of
the Site.




1.4 Environmental Protection Licence

The Proposal site currently operates with the EPL No. 11254 outlined in Table 1-4.
Table 1-4 Current EPL

Approval Premises Activity summary Date of approval
number

EPL 11254 Tritton Copper e Mining for minerals e Licence issued:
'\R"(')';‘Z' La;;ri‘g::ee « Scale: 500,000 — 29-Jul-2002
NSW,2831 2,000,000 tonnes . L
produced o Last licence variation:
19-Mar-2015
o Anniversary Date:
30 July

The EPL boundaries are shown in Figure 1-1 above.



2 PROPOSED AMENDMENTS

2.1 Variation Description

Condition P1 in EPL 11254 establishes the locations for groundwater monitoring for the
Site. This condition identifies nineteen (19) locations across the Site. An EPA
identification and location description, and piezometer labelling is provided for each
groundwater monitoring point.

Condition M2 provides pollutants, units of measure, frequency and sampling methods
for these groundwater monitoring locations. For the complete list of groundwater
sampling locations this condition indicates quarterly frequencies for all monitoring
points.

Groundwater monitoring on the Site has been undertaken historically for fifteen (15)
years. Arcadis undertook a Data Review of Monitoring Program (DRMP) (January
2019) (Appendix A) of all locations at the Site. This assessment identified that results
from these monitoring points were generally statistically stable and therefore monitoring
frequencies could be predominately reduced on an individual monitoring location basis.

Three (3) locations (PZH-004, PZH-022 and PZH-023) have been monitored and have
shown to be dry bores. These bores are situated to the south east up gradient of the
tailings dam up. A change from quarterly to annual monitoring is advised on the basis
that groundwater could be present, but to date these bores do not appear to intersect
the underlying aquifer.

Table 2-1 shows the current EPL groundwater monitoring frequencies and the proposed
frequencies sought for this EPL variation. Changes to the frequencies have been shown
in bold where these frequencies have been reduced and underlined bold where an
increase in frequency is proposed.

As seen in Table 2-1, variation to the EPL for a reduced monitoring frequency is sought
where environmental monitoring results indicate long-term stable conditions.

Table 2-1 Current and proposed groundwater monitoring frequencies

EPA ID Location EPL Monitoring Proposed Monitoring
Description Requirements Frequencies

PZH-001 Quarterly Annual
13 PZH-002 Quarterly Annual
14 PZH-003 Quarterly Annual
15 PZH-004" Quarterly Annual
16 PZH-005 Quarterly Annual
17 PZH-006 Quarterly Quarterly
18 PZH-007 Quarterly Quarterly
19 PZH-008 Quarterly Annual
20 PZH-009 Quarterly Annual
22 PZHO013 Quarterly Quarterly
23 PZH014 Quarterly Annual




EPA ID Location EPL Monitoring Proposed Monitoring
Description Requirements Frequencies

PZHO015 Quarterly Annual
25 PZHO017 Quarterly Annual
26 PZH018 Quarterly Annual
27 PZH019 Quarterly Quarterly
28 PZH020 Quarterly Annual
29 PZH021 Quarterly Quarterly
30 PZH022! Quarterly Annual
31 PZH023! Quarterly Annual

" Locations PZH-004, PZH-022 and PZH-023 were dry bores, unable to be monitored.

2.2 EPL Variation

In summary a variation is sought to EPL 11254 to alter the groundwater monitoring
frequencies, as they are generally stable, across the Site. This variation would ensure
that there is a more suitable and consistent approach to groundwater monitoring,
without compromising the environmental performance of the Site.

This section identifies the variation proposed to be undertaken to the EPL document.
Words proposed to be deleted are shown in beld-italic-strike through and words to
be inserted are shown in underlined bold italics.

Condition M2

It is proposed to amend specifically condition M2.2 (Water and/or Land Monitoring
Requirements) to reflect the recommended changes in monitoring frequencies outlined

in Table 2-1 above.

Condition M2.2 would be amended as follows:

M2.2  Water and /or Land Monitoring Requirements




titre
centimetre

Lead Miligrams—per Cuarterhy Representative sample
litre
litre

pH pH Quarterly Representative sample
litre |

Zine Milligrams-per Quarterly Representative-sample
titre

For the purpose of the table below:

a. The collection of samples from Monitoring Points 17 and 22 would be
undertaken on a monthly basis;

b. The collection of samples from Monitoring Points 15 and 18 would be
undertaken on a quarterly basis; and

c. The collection of samples from Monitoring Points 12, 13, 14, 16, 19, 20, 23 and
24 would be undertaken on an annual basis.

Pollutant Units of Measure Sampling Method
Iron Milligrams per litre Representative sample
Nickel Milligrams per litre Representative sample

For the purpose of the table below:

a. The collection of samples from Monitoring Points 17 and 22 would be
undertaken on a monthly basis;

b. The collection of samples from Monitoring Points 18, 27, 28 and 29 would be
undertaken on a quarterly basis; and




c. The collection of samples from Monitoring Points 12, 13, 14, 15, 16, 19, 20, 23,

24, 25 26, 28, 30 and 31 would be undertaken on an annual basis.

Pollutant
Arsenic
Barium
Beryllium
Cadmium
Chloride
Chromium
Cobalt

Conductivity

Copper
Lead

Manganese
Mercury
pH

Sulfate
Vanadium

Zinc

Units of Measure

Milligrams per litre

Milligrams per litre

Milligrams per litre

Milligrams per litre

Milligrams per litre

Milligrams per litre

Milligrams per litre

Microsiemens per
centimetre

Milligrams per litre

Milligrams per litre

Milligrams per litre

Milligrams per litre

pH
Milligrams per litre

Milligrams per litre

Milligrams per litre

Sampling Method

Representative sample

Representative sample

Representative sample

Representative sample

Representative sample

Representative sample

Representative sample

Representative sample

Representative sample

Representative sample

Representative sample

Representative sample

Representative sample

Representative sample

Representative sample

Representative sample

10



3 JUSTIFICATION

3.1 Legislative Requirements

Table 3-1 outlines compliance with the relevant provisions under the Protection of the
Environment Operations Act 1997 (POEOQ Act). In summary, the variation to EPL 11254
remains consistent with the provisions of the POEQO Act.

Table 3-1 Compliance with POEO Act

Schedule 1 Scheduled activities

29 Mining for
minerals

(1) This clause applies to mining for
minerals, meaning the mining,
processing or handling of minerals
(within the meaning of the Mining
Act 1992), other than coal, at mines.

(2) The activity to which this clause
applies is declared to be a
scheduled activity if it has disturbed,
is disturbing or will disturb a total
surface area of more than 4
hectares of land (or, in the case of a
gold mine, more than 1 hectare of
land) by:

(a) clearing or excavating, or
(b) constructing dams, ponds,

drains, roads, railways or
conveyors, or

(c) storing or depositing

overburden, ore or its products or
tailings.

The Site currently
operates under
EPL 11254 as itis
identified as a
scheduled activity
under Section 29
(Mining for
minerals) of
Schedule 1 of the
POEO Act.

There would be
no change to the
classification of
this scheduled
activity.

M

Part 3.5 Particular licence conditions

66 Conditions
requiring
monitoring,
certification or
provision of
information, and
related offences

(1) Monitoring — The conditions of a
licence may require:

(a) monitoring by the holder of the
licence of the activity or work
authorised, required or controlled by
the licence, including with respect
to:

(i) the operation or maintenance of
premises or plant, and

(ii) discharges from premises, and

(iii) relevant ambient conditions
prevailing on or outside premises,
and

(iv) anything required by the
conditions of the licence, and

(b) the provision and maintenance
of appropriate measuring and

The Site has been
monitored in
accordance with
Condition M2 of
EPL 11254.

Condition M2
establishes
groundwater
monitoring
requirements in
specific locations.

It is proposed to
alter the
monitoring
frequencies for
these locations as
noted above.
Notwithstanding
this, the
monitoring of the
Site would remain

M

1"



recording devices for the purposes
of that monitoring, and

consistent with the
intent of the EPL

and under the

(c) the analysis, reporting and POEO Act.

retention of monitoring data.

(6) Publication of results of
monitoring — The holder of a licence
subject to a condition referred to in
subsection (1) (a) must, within 14
days of obtaining monitoring data as
referred to in that subsection:

Monthly
environmental
monitoring reports
are published
online on Aeris
Resources

(a) if the holder maintains a website website

that relates to the business or
activity the subject of the licence—
make any of the monitoring data
that relates to pollution, and the
licensee’s name, publicly and
prominently available on that
website in accordance with any
requirements issued in writing by
the EPA, or

(b) if the holder does not maintain
such a website—provide a copy of
any of the monitoring data that
relates to pollution, to any person
who requests a copy of the data, at
no charge and in accordance with
any requirements issued in writing
by the EPA.

3.2 Existing Monitoring Analysis

As outlined in Section 2.1 above, Condition P1 establishes the locations for
groundwater monitoring for the Site. Condition M2 indicates groundwater quarterly
monitoring frequencies at the established locations.

Environmental groundwater monitoring is currently undertaken on a routine basis
across the Site, with the data set covering over 15 years of monitoring results. The
DRMP prepared by Arcadis (January 2019) (Appendix A) established temporal trends
and assessed the stability of monitoring results at each location and within the broader
monitoring area to determine if changes to the monitoring frequency are warranted. The
DRMP determined that the monitoring points included in EPL 11254 were generally
statistically stable and therefore monitoring frequencies could be altered as shown in
Table 2-1 above.

Through statistical analysis of the data set collected at each location, data stability,
trends and comparison to background, concentrations were assessed and overall the
majority of the locations can be reduced in monitoring frequency whilst providing
comparable understanding of hydrogeological characteristics on site. The quarterly
monitoring frequency for all locations currently within EPL 11254 does not provide any
net benefits to the understanding of the hydrogeological characteristics of the Site.

As noted above, altering monitoring frequencies on Site would assist in streamlining the
required data collection process whilst maintaining the current level of understanding
of the hydrogeological characteristic of the Site.

The statistical process undertaken in the DRMP to determine the monitoring frequency
of each individual location is presented below.

12
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It has been determined that monitoring on site could be reduced in frequency based on
the presented data if the risk contingency and procedures outlined in the DRMP are
followed.

A three-step statistical process was followed (as illustrated in Figure 3-2 below) to
determine the monitoring frequency of the individual locations. The three steps are:

e Step 1 — Define statistical stability of the data set (coefficient of Variance (CV))

e Step 2 — Define if average concentration and 95% Upper Confidence Limit (UCL) of
the mean is above or below the 75ug/L pre-mining background level

e Step 3 — Define if there is a statistical consistently increasing, undetermined
‘insufficient data’ or decreasing trend of the data set.

e The relevant monitoring frequency is applied as follows:

— Annual Monitoring: Locations with stable concentrations below the site criteria
(<75ug/L) only need to be monitored annually

— Quarterly Monitoring: Any location with a statistically decreasing trend requires
quarterly monitoring

— Monthly Monitoring: Any location with a statistically increasing trend requires
monthly monitoring.

The flowchart shown in Figure 3-2 below defines the process to determine the
recommended monitoring frequency based on statistical analysis of the data at each
monitoring point.

Table 3-2 Proposed Groundwater Monitoring Frequencies

EPA Location EPL Monitoring Proposed
ID Description [ Requirements Monitoring
Frequencies

Data Set Groupings

12 PZH-001 Quarterly Annual Stable <75ug/L, Stable
13 PZH-002 Quarterly Annual Stable <75ug/L, Stable
14 PZH-003 Quarterly Annual Stable <75ug/L, Stable
15 PZH-004 Quarterly Annual Dry bore, unable to
monitor
16 PZH-005 Quarterly Annual Stable <75ug/L, Stable
17 PZH-006 Quarterly Quarterly Unstable data >75pg/L
Average, Insufficient data
18 PZH-007 Quarterly Quarterly Stable >75ug/L, Stable,
Insufficient data
19 PZH-008 Quarterly Annual Stable <75ug/L, Stable
20 PZH-009 Quarterly Annual Stable <75ug/L, Stable
22 PZHO013 Quarterly Quarterly Stable >75ug/L Average,

Insufficient data

23 PZH014 Quarterly Annual Stable <75ug/L, Stable
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Location

Description

EPL Monitoring
Requirements

Proposed
Monitoring
Frequencies

Data Set Groupings

24 PZH015 Quarterly Annual Stable <75ug/L, Stable
25 PZHO017 Quarterly Annual Stable <75ug/L, Stable
26 PZH018 Quarterly Annual Stable <75ug/L, Stable
27 PZH019 Quarterly Quarterly Unstable data >75ug/L
Average, Insufficient data
28 PZH020 Quarterly Annual Stable <75ug/L, Stable
29 PZH021 Quarterly Quarterly Unstable data >75ug/L
Average, Insufficient data
30 PZHO022 Quarterly Annual Dry bore, unable to
monitor
31 PZH023 Quarterly Annual Dry bore, unable to

monitor
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Figure 3-2 Flow chart of the statistical 3-step process and determined monitoring frequency
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3.3 Environmental Performance

As noted above, routine monitoring has been conducted as required by the Site’s EPL
(EPL 11254). The results of the routine monitoring identified changes in standing water
levels in groundwater monitoring bores. Therefore, further investigation was undertaken
as part of the Tritton Remedial Action Plan (RAP) (ES, 2013) provided in Appendix B.
This RAP was undertaken to ensure that the Site remains suitable for ongoing mining
land use, and that historical activities do not pose an unacceptable risk to human health
or the environment in accordance with the Contaminated Land Management Act 1997.

As noted in the RAP (ES, 2013), whilst there have been changes in standing water
levels within groundwater monitoring bores, no evidence of groundwater contamination
has been identified at the Site. Observed changes in groundwater levels in monitoring
bores are attributable to the pressure of the TSF contents compressing the aquifer and
do not represent leakage of the TSF to the groundwater system. Accordingly, no
remedial action was undertaken for the Site. Additionally, due to the absence of
identified contamination at the Site, validation reporting was no longer considered
relevant.

The following recommendations were included in the RAP (ES, 2013) in relation to the
management of potential contamination at the Site:

e The Site would continue to be managed and monitored in accordance with EPL
11254

e Pumping from PB001 and PB002 would cease to conserve water levels and reduce
water disposal to the TSF

e Monitoring frequency of wells within the TSF (PSH011 and PSHO012) would be
reduced to annual, rather than monthly, due to logistical issues with these wells, and
that this be reflected in EPL 11254. Whilst the water levels in these two wells have
increased as load has been added to the TSF, there has been no change in water
chemistry over time. As these wells are located within the tailings, there are logistical
and safety issues attendant to their sampling and reduction of these issues would
be beneficial to the monitoring program. Should future monitoring at these two, or
any other of the monitoring wells at the Site indicate a potential groundwater impact,
a return to the original sampling frequency could be applied to improve the coverage
of the data set.
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4 CONCLUSION

This report was prepared by Arcadis at the request of Aeris Resources to seek a
variation of the Site’s Environmental Protection Licence (EPL 11254). This includes the
monitoring obligations in Conditions P1 and M2 to fulfil the EPL requirements.

As discussed in Sections 2 and 3 of this report, throughout the data analysis process
undertaken in the DRMP report (Appendix A), it was determined that the majority of the
monitoring locations could be reduced in monitoring frequency.

Three (3) locations (PZH-004, PZH-022 and PZH-023) have been monitored and have
shown to be dry bores. These bores are situated to the south east up gradient of the
tailings dam up. A change to annual monitoring is advised on the basis that ground
water could be present, but to date these bores do not appear to intersect the underlying
aquifer.

Over the past 6 years, the current frequency of groundwater monitoring has shown that
the aquifer is relatively stable regarding metal concentrations. Continued groundwater
monitoring at selected locations has demonstrated the aquifer has minimal impacts
regarding stability and extent. The stable nature of the aquifer is reflected within the
statistical analysis performed on each well within the DRMP Report (January 2019).
This forms the base for the EPL variation and supports the recommended changes to
ground water monitoring frequencies.

The detailed understanding of the aquifer stability developed over the past 6 years has
allowed for a statistical baseline assessment and recommendations to reduce
monitoring at most locations, whilst not reducing understanding of the underlying
aquifer fluctuations or compromising the ongoing environmental performance of the
site.

In addition, by reducing the monitoring frequency, the Environmental Team at the Site
would be able to focus on other environmental issues, such as mine closure
rehabilitation areas, waste management optimisation and other areas of environmental
interest.

In summary, the same level of understanding can be achieved by selectively reducing
the monitoring frequencies based on statistical analysis and frees the Environmental
Team to focus their efforts on other environmental aspects of the Site operations.

This report concludes that varying monitoring frequencies on site would assist in
streamlining the required data collection process whilst maintaining the current level of
understanding of the hydrogeological characteristic of the Site. The information
presented in this report demonstrates a more suitable and consistent approach to
groundwater monitoring on site without compromising the on-going environmental
performance of the Site and therefore, variation of EPL 11254 is warranted.
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APPENDIX A DATA REVIEW OF MONITORING
PROGRAM REPORT (JANUARY 2019)

21



Request For Variation to Environmental Protection Licence No. 11254

APPENDIX B REMEDIAL ACTION PLAN (JUNE
2013)
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