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1 Introduction

1.1 Background

Tahmoor Coal Pty Ltd (Tahmoor Coal) owns and operates the Tahmoor Mine, an existing underground
coal mine located approximately 80 kilometres (km) south-west of Sydney in the Southern Coalfields of
New South Wales (NSW). Tahmoor Mine surface facilities are situated between the towns of Tahmoor
and Bargo within the Wollondilly Local Government Area (LGA). The mine has previously extracted
longwalls to the north and west of the surface facilities and has been operating continuously since 1979
when coal was first mined using bord and pillar mining methods, followed by longwall mining methods
since 1987.

The location of Tahmoor Mine in the regional context is shown in Figure 1.

Tahmoor Mine produces a primary hard coking coal product and a secondary higher ash coking coal
product that are used predominantly for coke manufacture for steel production. Extracted coal is
processed on site at the coal handling and preparation plant (CHPP) and coal clearance facilities prior to
transportation via rail to Port Kembla and Newcastle for Australian domestic and export customers.

An Environmental Impact Statement (EIS) was exhibited in early 2019 to gain approval for the Tahmoor
South Coal Project (the Project), which involves use of the existing surface infrastructure and the
expansion of underground longwall mining to the south of the existing workings (referred to as the
Tahmoor South Domain). Tahmoor Coal subsequently revised the proposed mine design and submitted
amended development applications on two occasions (in February and August 2020). In April 2021,
Tahmoor Coal received Development Application Approval (SSD 8445) for the extraction of up to 4 million
tonnes per annum (Mtpa) of run-of-mine (ROM) coal, with a total of up to around 33 Mt of ROM coal
proposed to be extracted over a 10-year period.

The Tahmoor South Domain is located south of the Bargo River and east of Remembrance Driveway and
the township of Bargo. Longwall mining would be used to extract coal from the Bulli coal seam within the
bounds of Consolidated Coal Lease (CCL) 716 and CCL 747. Twelve longwalls are proposed in this domain
which are divided into a series of six northern (A series) and six southern (B series) longwalls. The A
series, Longwalls South 1A to South 6A (LW S1A-S6A), are the focus of the current Extraction Plan
application.

The location of LW S1A-S6A and associated Study Area are illustrated in Figure 2.

1.2  Purpose

This Water Management Plan has been prepared to support an Extraction Plan for the secondary
extraction of coal from LW S1A-S6A.

The purpose of this Water Management Plan is to provide a framework for Tahmoor Coal personnel to
ensure that compliance is achieved with relevant internal and external regulatory requirements related to
surface water and groundwater monitoring and management within the Extraction Plan Study Area. The
plan ensures that impacts on the environment and community are, given that secondary extraction is to
proceed, minimised and managed within a structured framework.

This Water Management Plan complies with Development Consent (SDD 8445) (the Consent) Condition
cs.
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1.3  Scope

The Study Area applicable to this management plan consists of a combination of the predicted
20 millimetre (mm) total subsidence contour and the 35 degree angle of draw as shown in Figure 2
(labelled Study Area).

Relevant environmental features within a 600 metre (m) buffer from extraction that could be susceptible
to far-field or valley related movements have also been included for consideration.

1.4  Preparation of this Management Plan

This Water Management Plan has been prepared by ATC Williams on behalf of Tahmoor Coal.

Camilla West (ATC Williams — Associate Scientist (BSc (Hons) PhD) has been endorsed by the Department
of Planning, Industry and Environment (DPIE, now the Department of Planning and Environment (DPE)) as
a suitability qualified water scientist to prepare this management plan.

1.5 Plan and Structure

This Water Management Plan:

Addresses specific requirements set by Development Consent SSD 8445, EIS Commitments,
Leases, Licences, and regulatory requirements (refer to Section 2);

Addresses comments received during stakeholder consultation (refer to Section 2.4);

Provides an overview of the existing environment for surface water and groundwater
resources (refer to Section 3);

Provides details on the predicted subsidence impacts and environmental consequences to
surface water and groundwater resources from the extraction of LW S1A-S6A (refer to Section
4);

Outlines the monitoring program for potential subsidence-related impacts to surface water
and groundwater resources (refer to Section 5);

Outlines the management strategies for potential subsidence-related impacts to surface
water and groundwater resources (refer to Section 6);

Outlines the strategies for implementation, reporting, and review of this document (refer to
Section 7);

Provides document information (refer to Section 8); and

Provides Trigger Action Response Plans (TARPs) to be implemented to manage and protect
surface water and groundwater resources within the Study Area (refer to Appendix A).

This Water Management Plan has been prepared based on the contents of the following technical

reports:

Tahmoor South Project Environmental Impact Statement Technical Specialists Report —
Geomorphology (Fluvial Systems, 2013) (Appendix H of the Tahmoor South Project EIS);

Tahmoor South Amended Project Surface Water Impact Assessment (HEC, 2020);
Groundwater Technical Report (SLR, 2022) (Appendix E of this Water Management Plan);
LW S1A-S6A Biodiversity Management Plan; and

Subsidence Predictions and Impact Assessments Report (MSEC, 2022) (Appendix A of the
Extraction Plan Main Document).
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Figure 1 Regional Context
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Figure 2 Water Management Plan Study Area
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2 Reg

ulatory Requirements

2.1 Project Approval

211 Development Consent Conditions

2.1.1.1 Extraction Plan Requirements

Tahmoor Coal’s operations are conducted in accordance with applicable Commonwealth and State
environmental, planning, mining safety, and natural resource legislation. A register of relevant
environmental legislative and regulatory requirements is maintained by Tahmoor Coal in a compliance
database.

LW S1A-S6A will be extracted in the Tahmoor South Domain under Development Consent SSD 8445 (as
modified according to Modification 1 and Modification 2), as discussed further in Section 3.2.1 of the
Extraction Plan Main Document. SSD 8445 provides the conditional planning approval framework for
mining activities in the Tahmoor South Domain to be addressed within an Extraction Plan and supporting
management plans. Conditions relevant to this management plan from SSD 8445 are detailed in Table 1.

Table

Condition
Reference

1 Key Conditions from SSD 8445 regarding Surface Water and Groundwater Resources

Condition Requirement

Where Addressed

Compensatory Water Supply

B25

Prior to the commencement of second workings under this consent, the
Applicant must complete a bore census for all licensed privately-owned
groundwater bores that are predicted to have a drawdown of greater than 2
metres as a result of the development.

Section 3.7.6.3 and
Appendix E

B26

The Applicant must provide a compensatory water supply to any landowner of
privately-owned land whose rightful water supply is adversely and directly
impacted (other than an impact that is minor or negligible) as a result of the
development, in consultation with NRAR and DPE Water, and to the
satisfaction of the Planning Secretary

Section 6.2.1.3

B27

The compensatory water supply measures must provide an alternative long-
term supply of water that is equivalent, in quality and volume, to the loss
attributable to the development. Equivalent water supply should be provided
(at least on an interim basis) as soon as practicable after the loss is identified,
unless otherwise agreed with the landowner. The burden of proof that any
loss of water supply is not due to mining impacts rests with the Applicant.

Section 6.2.1.3

SUBSIDENCE
Performance Me

asures — Natural and Heritage Features etc.

C1

The Applicant must ensure that the development does not cause any
exceedances of the performance measures in Table 7.

Section 5, Section 6,
Appendix A
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Table 1 (Cont.)

Condition
Reference

Condition Requirement

Key Conditions from SSD 8445 regarding Surface Water and Groundwater Resources

Where Addressed

Excerpt from

Table 7: Subsidence impact performance measures - natural and heritage

Section 5, Section 6,

Table 7 features etc Appendix A
Feature ‘ Performance Measures
Water Resources
All watercourses - No greater subsidence impact or environmental
within the consequences to water quality, water flows
Subsidence Area (including baseflow) or stream health (including
riparian vegetation), than predicted in the EIS
Other watercourses | - Negligible environmental consequences including
beyond those predicted in the EIS, including:
- negligible diversion of flows or changes in the
natural drainage behaviour of pools;
- negligible decline in baseline channel stability;
- negligible gas releases and iron staining; and
- negligible increase in water turbidity
GDEs including - Negligible impacts including:
Thirlmere Lakes - negligible change in groundwater levels; and
- negligible change in groundwater quality.
Notes for Table 7 (C1):
Notes:
e These performance measures apply to all mining taking place after the date of this consent.
e The Applicant is required to define more detailed performance indicators (including impact
assessment criteria) for each of these performance measures in the various management plans
that are required under this consent (see condition CB).
Cc2 Measurement and monitoring of compliance with performance measures and | Section 5, Appendix B

performance indicators in this consent is to be undertaken using generally
accepted methods that are appropriate to the environment and circumstances
in which the feature or characteristic is located. These methods are to be fully
described in the relevant management plans and monitoring programs. In the
event of a dispute over the appropriateness of proposed methods, the
Planning Secretary will be the final arbiter.

Extraction Plan

C8

The Applicant must prepare an Extraction Plan for all second workings on the
site of the development to the satisfaction of the Planning Secretary. Each
Extraction Plan must:

Noted.

This management plan is
part of the LW S1A-S6A
Extraction Plan

Application.
C8(e) provide revised predictions of the potential subsidence effects, subsidence Section 4
impacts and environmental consequences of the proposed mining covered by
the Extraction Plan, incorporating any relevant information obtained since this
consent;
C8(f) describe in detail the performance indicators to be implemented to ensure Section 5.1, Section 5.2,

compliance with the performance measures in Table 7 and Table 8, and
manage or remediate any impacts and/or environmental consequences to
meet the rehabilitation objectives in condition B56;

Section 6
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Condition
Reference

Table 1 (Cont.)

Condition Requirement

Key Conditions from SSD 8445 regarding Surface Water and Groundwater Resources

Where Addressed

C8(g)(iii)

Water Management Plan which has been prepared in consultation with DPE
Water and BCD and is consistent with the Water Management Plan required
under condition B34, which provides for the management of potential
impacts and environmental consequences of the proposed underground
workings on watercourses and aquifers, including:

This management plan.
Section 2.4

detailed baseline data on:

-surface water flows, quality and geomorphic conditions of watercourses
and/or water bodies that could be affected by subsidence; and

-groundwater levels, yield and quality in the region, including for
privately-owned licensed bores;

Section 3

detailed surface and groundwater impact assessment criteria, including

specific trigger levels for:

-investigating any potentially adverse impacts on water resources or
water quality;

-active remediation of geomorphic and erosional impacts (including
supporting justification for the selected triggers); and

-providing compensatory water supply to affected water users under
condition B26 of this Schedule;

Section 3.3.3, Section 5.1,
Section 6, Appendix A

a surface water monitoring program to monitor and report on:
-stream flows and quality;

-stream and riparian vegetation;

-channel and bank stability; and

-the effectiveness of remediation measures in controlling geomorphic
and erosional impacts;

Section 5.2

a groundwater monitoring program to monitor and report on:

-groundwater inflows to the underground mining operations;

-the height of groundwater depressurisation;

-height of fracturing above indicative longwall panels following mining;

-background changes in groundwater yield/quality against mine-induced
changes, in particular, on privately-owned groundwater bores in the
vicinity of the site;

-permeability, hydraulic gradient, flow direction and connectivity of the
deep and shallow groundwater aquifers; and

impacts of the development on GDEs (including Thirlmere Lakes);

Section 5.2, Section 5.5

a description of any adaptive management practices implemented to
guide future mining activities in the event of greater than predicted
impacts on aquatic habitat;

Section 6.4

a program to validate the surface water and groundwater models for the
development and compare monitoring results with modelled predictions;
and

Section 6.2, Section 6.3,
Appendix A

a plan to respond to any exceedances of the surface water and
groundwater assessment criteria, including a Watercourse Corrective
Action Management Plan as detailed in Condition C12.

Section 6.2, Appendix A
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Condition
Reference

Table 1 (Cont.) Key Conditions from SSD 8445 regarding Surface Water and Groundwater Resources

Condition Requirement Where Addressed

C8(g)(viii) Trigger Action Response Plans addressing all features in Table 7 and Table 8, | Section 6.3, Appendix A
which contain:
e appropriate triggers to warn of increased risk of exceedance of any
performance measure;
e specific actions to respond to high risk of exceedance of any performance
measure to ensure that the measure is not exceeded;
e an assessment of remediation measures that may be required if
exceedances occur and the capacity to implement the measures; and
e adaptive management where monitoring indicates that there has been Section 6.5
an exceedance of any performance measures in Table 7 and/or Table 8,
or where any such exceedance appears likely; and
C8(g)(ix) Contingency Plan that expressly provides for: Section 6.4, Appendix A
e adaptive management where monitoring indicates that there has been Section 6.5
an exceedance of any performance measure in Table 7 and/or Table 8, or
where any such exceedance appears likely;
e an assessment of remediation measures that may be required if Section 6.2, Section 6.5
exceedances occur and the capacity to implement those measures;
Cs8(i) e include a program to collect sufficient baseline data for future Extraction | Section 5.6 and Appendix B

Plans.

Adaptive Management

E4

The Applicant must assess and manage development-related risks to ensure Section 6.5
that there are no exceedances of the criteria and performance measures in
this consent. Any exceedance of these criteria or performance measures
constitutes a breach of this consent and may be subject to offset or other
provisions as specified in this consent and/or penalty or offence provisions
under the EP&A Act or EP&A Regulation.

Where any exceedance of these criteria or performance measures has
occurred, the Applicant must, at the earliest opportunity:

e take all reasonable and feasible steps to ensure that the exceedance
ceases and does not recur;

e consider all reasonable and feasible options for remediation (where
relevant) and submit a report to the Department describing those
options and any preferred remediation measures or other course of
action;

e within 14 days of the exceedance occurring (or other timeframe agreed
by the Planning Secretary), submit a report to the Planning Secretary
describing these remediation options and any preferred remediation
measures or other course of action; and

e implement reasonable remediation measures as directed by the Planning
Secretary.

In addition, this management plan includes relevant information from the Tahmoor South Site Water
Management Plan, prepared in accordance with Condition B38, to ensure compliance with this document.

2.1.1.2 Management Plan Requirements

Condition E5 of the Consent outlines the general requirements for all management plans. Table 2
outlines the requirements under this condition and identifies where these requirements have been
addressed.
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Table 2 Management Plan Requirements

Condition Condition Requirement Where Addressed

Reference

ES Management plans required under this consent must be prepared in Noted.
accordance with relevant guidelines, and include:

(a) a summary of relevant background or baseline data; Section 3

(b) details of: NA

(b)(i) the relevant statutory requirements (including any relevant approval, licence or | Sections 2.1, 2.2 and 2.3
lease conditions);

(b)(ii) any relevant limits or performance measures and criteria; and Section 3.3.3, Section 5.1,

Appendix A

(b)(iii) the specific performance indicators that are proposed to be used to judge the Section 3.3.3, Section 5.1,
performance of, or guide the implementation of, the development or any Section 6.3, Appendix A
management measures;

(c) any relevant commitments or recommendations identified in the document/s Section 2
listed in condition A2(c);

(d) a description of the measures to be implemented to comply with the relevant Section 6
statutory requirements, limits, or performance measures and criteria;

(e) a program to monitor and report on the: NA

(e)(i) impacts and environmental performance of the development; and Section 5

(e)(ii) effectiveness of the management measures set out pursuant to condition E5(d); | Section 6.2

(f) a contingency plan to manage any unpredicted impacts and their consequences | Section 6.4, Appendix A

and to ensure that ongoing impacts reduce to levels below relevant impact
assessment criteria as quickly as possible;

(8) a program to investigate and implement ways to improve the environmental Section 6.4, Section 6.5
performance of the development over time;

(h) a protocol for managing and reporting any: NA

(h)(i) incident, non-compliance or exceedance of any impact assessment criterion or Section 7
performance criterion;

(h)(ii) complaint; or Section 7

(h)(iii) failure to comply with other statutory requirements; Section 7

(i) public sources of information and data to assist stakeholders in understanding Section 7

environmental impacts of the development; and

(i4) a protocol for periodic review of the plan. Section 7

2.1.2 EIS Commitments

Condition A2(g) of the Consent states that the development may only be carried out generally in
accordance with the EIS. The relevant EIS documents include:

e Tahmoor South Project Environmental Impact Statement, Volumes 1 and 7, dated January
2019;

e Tahmoor South Project Amendment Report, including Appendices A to R and response to
submissions, dated February 2020;

e Tahmoor South Project Second Amendment Report, Appendices A to O and response to
submissions, dated August 2020; and

e Additional information responses dated 14 September 2020 (including Appendices A to L), 23
October 2020 and 4 November 2020.
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EIS commitments relevant to this management plan are outlined in Table 3. These EIS commitments do
not include commitments that are covered by the SSD 8445 Conditions of Consent.

Table 3 Relevant EIS Commitments
EIS Reference | Commitment Where Addressed
GE-1 Geomorphology Section 5, Section 7,
Potential impact: Impacts to geomorphological features in the Project Area Appendix A of this
from mining-induced subsidence document, Appendix B of
Management and mitigation measures: this document and
. . . . . . Appendix A of the
e Pre, during and post-mining photographic surveys and visual inspections of . .
geomorphological features for each longwall. Results would be documented Extraction Plan Main
) . . Document
in the Extraction Plan and Annual Review.
e Annual catchment survey at 10 headwater photographic sampling locations
to monitor mining-induced subsidence impacts of the Project over time.
e A geomorphology survey (baseline and post mining) of waterways overlying
each longwall to complement monitoring of subsidence at each longwall.
e |Installation of subsidence monitoring points before mining of secondary
workings for all longwalls. The adaptive management plan for the Project
would include re-evaluation of the monitoring techniques for subsidence
and biodiversity after mining of each longwall. This would then inform
monitoring for subsequent longwall panels.
e Monitoring of knickpoint formation during mining of each longwall, and
implementation of appropriate controls to prevent knickpoint formation.
e Reporting of monitoring results within the Annual Review.
SW-1 Surface water Section 5, Section 7,

Potential impact: Impacts to surface water from mining-induced subsidence
Management and mitigation measures:

Monitoring would be undertaken before mining commences to assess the
baseline conditions above each longwall, and would include:

e Geomorphological conditions

e Water quality

e Stream flow

Monitoring sites will include:

e Ongoing streamflow monitoring at existing monitoring sites.

e An additional stream flow gauging station would be installed at Teatree

Hollow, downstream of the edge of the longwall and upstream of Licensed
Discharge Point (LDP) 1.

e Additional water level monitoring to establish baseline water level data to
enable the assessment of potential impacts to pool water levels.

e Streamflow gauging activities would be continued. Enhanced low flow
control weirs would be established at the existing gauging station at
Dogtrap Creek downstream and the proposed new gauging station at
Teatree Hollow to support the generation of reliable continuous flow data
(including reliable low flow data) at the stations. Routine water level and
water quality monitoring at the stations would also be continued.

Monitoring results would be reported in the Annual Review.

Appendix A, Appendix B
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Table 3 (Cont.) Relevant EIS Commitments

EIS Reference Commitment

SW-2 Surface water

Potential impact: Impacts to surface water from mining-induced subsidence
Management and mitigation measures:

Monitoring of waterways within 200m of active longwall mining, including
monthly photographic recording and monthly water quality sampling upstream
and downstream of potentially affected areas. Results would be analysed in
relation to action response triggers, as detailed in the surface water
management plan. Monitoring to be reported in the Annual Review and six-
monthly subsidence impact reports.

Where Addressed

Section 5, Section 7,
Appendix A, Appendix B

Surface water
Potential impact: Impacts to surface water from mining-induced subsidence
Management and mitigation measures:

Update the monitoring and management plans and the groundwater/surface
water model in relation to impacts to the Thirlmere Lakes as findings from the
OEH research project become available to guide ongoing management of
impacts.

Section 5, Appendix A,
Appendix B, Appendix E

SW-7 Surface water
Potential impact: Surface water entitlement
Management and mitigation measures:

Obtain the necessary authorised entitlement to account for the maximum take
of water from both surface water and groundwater sources in accordance with
the Aquifer Interference Policy.

Section 3.6.1, Section 4.5

PAR #6 Surface water

e Prior to the commencement of longwall mining, an adaptive monitoring and
TARP would be developed. The following surface water elements would be
incorporated into the plan:

- TARPs for water quality exceedances which incorporate both baseline
and control monitoring data.

- TARPs for unexpected flow loss based on analysis of baseline (i.e. pre-
subsidence) streamflow data, post-subsidence streamflow data and
contemporaneous data from control sites. Catchment flow modelling
would also be used in the analysis.

- TARPs for unexpected loss of pool water holding capacity based on
analysis of baseline (i.e. pre-subsidence) pool water level data, post-
subsidence pool water level data and contemporaneous data from
control pool sites.

Section 5, Section 6.3,
Appendix A

PAR #9 Surface water

Monitoring of streamflow, pool water levels and water quality would continue
for two years following cessation of longwall subsidence related movement in a
watercourse or following completion of any stream/pool remediation.

Section 5
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Table 3 (Cont.) Relevant EIS Commitments

EIS Reference | Commitment Where Addressed
GW-3 Groundwater Section 5, Appendix E
Potential impact: Impacts to groundwater as a result of mining induced
subsidence

Management and mitigation measures:

Update and maintain regional groundwater monitoring network, with
monitoring results reported annually within the Annual Review. This would
include replacement of failed bores around Tahmoor North and Tahmoor
South, as well as establishing new bores.

Monitoring of groundwater levels would include:

e A condition assessment of bores and monitoring equipment (VMPs) of new
bores around Tahmoor South, with a specific update of the GWMP.

e Geophysical logging of boreholes that allow changes in groundwater
storage and fracture apertures to be quantified and depth of rock
deformation to be identified (i.e. observations of non-deformed ground
which could be at least 10- 30 m below surface).

e Re-install at least one bore in the footprint of a Tahmoor North longwall
(e.g. at TNC029) to monitor post-mining groundwater level and
groundwater quality.

e Monitoring in longwall centre-lines of pre- and post-mining conditions
Tahmoor South. This would be undertaken for the longwall (101A), and then
every two or three after that. Packer testing would also be undertaken,
followed by installing VMPs at four elevations in the Hawkesbury Sandstone
and then two in the Bulgo Sandstone to assist in defining a profile of
fracturing and depressurisation above longwalls.

Results from monitoring would be compared to those from groundwater

monitoring of reference sites including upstream and outside the predicted

subsidence impact zone where relevant

GW-5 Groundwater Appendix E

Potential impact: Impacts to groundwater as a result of mining induced
subsidence

Management and mitigation measures:
Revision of the groundwater model to:
e Take further advantage of unstructured mesh capabilities;

e Incorporate conceptual developments from the OEH Thirlmere Lakes
Research Program (once complete); and

e Incorporate the results of mine inflow monitoring;

e Incorporate monitoring data from groundwater bores in the Western
Domain of Tahmoor North.

2.13 EPBC Act Approval Conditions

Conditions relevant to this management plan from the approval (EPBC 2017/8084) granted by the NSW
Department of Agriculture, Water and the Environment (DAWE) for the Project are outlined in Table 4.
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Table 4 EPBC Act Approval Conditions

Condition Condition Requirement Where Addressed

3 For the protection of water resources, the Relevant conditions applicable to this Extraction Plan
approval holder must comply with State are discussed in Section 2.1.1 and the Extraction Plan
development consent conditions A7, B23, B24, Main Document.
B30, B31, B32, B33, B34, B35, B36, C1, C2, C8, C9 Condition A7 of SSD 8445 is not considered relevant to
and C10 this Extraction Plan.

Conditions B30, B31, B32, B33, B34, B35 and B36 of SSD
8445 are covered by the generic Water Management
Plan for the Tahmoor South Domain, which has been
approved by DPE.

Conditions B23 and B24 of SSD 8445 will be reported on
in the Annual Review.

4 The approval holder must ensure there is no Section 5
adverse effect on the function of a water resource
as a result of the action.

2.1.4 Extraction Plan Guideline

This management plan has been prepared in accordance with the Draft Guidelines for the Preparation of
Extraction Plans V5 (DPE, 2015), as detailed in Table 5.

Table 5 Extraction Plan Guideline Requirements for Key Component Plans

Extraction Plan Guideline Content Requirements for Key Component Plans ‘ Where Addressed

An overview of all landscape features, heritage sites, environmental values, built features | Section 3
or other values to be managed under the component plan.

Setting out all performance measures included in the development consent relevant to Section 2.1.1, Section 5.1
the features or values to be managed under the component plan.

Setting out clear objectives to ensure the delivery of the performance measures and all Section 2, Section 5.1, Section 6
other relevant statutory requirements (including relevant safety legislation).

Proposing performance indicators to establish compliance with these performance Section 5.1, Appendix A
measures and statutory requirements.

Describe the landscape features, heritage sites and environmental values to be managed | Section 3
under the component plan, and their significance.

Describe all currently predicted subsidence impacts and environmental consequences Section 4
relevant to the features, sites and values to be managed under the component plan.

Describe all measures planned to remediate these impacts and/or consequences, Section 5, Section 6, Appendix A
including any measures proposed to ensure that impacts and/or consequences comply
with performance measures and/or the Applicant’s commitments.

Describe the existing baseline monitoring network and the current baseline monitoring Section 3
results, including pre-subsidence photographic surveys of key landscape features and key
heritage sites which may be subject to significant subsidence impacts (such as significant
watercourses, swamps and Aboriginal heritage sites).

Fully describing the proposed monitoring of subsidence impacts and environmental Section 5
consequences.

Describe the proposed monitoring of the success of remediation measures following Section 6.2, Section 6.4,
implementation. Appendix A

Describe adaptive management proposed to avoid repetition of unpredicted subsidence Section 6.5
impacts and/or environmental consequences.
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Table 5 (Cont.) Extraction Plan Guideline Requirements for Key Component Plans

Extraction Plan Guideline Content Requirements for Key Component Plans Where Addressed

Describe contingency plans proposed to prevent, mitigate or remediate subsidence Section 6.4, Appendix A
impacts and/or environmental consequences which substantially exceed predictions or
which exceed performance measures.

Listing responsibilities for implementation of the plan. Section 7

An attached Trigger, Action, Response Plan (effectively a tabular summary of most of the | Appendix A
above).

2.2  Relevant Legislation and Policies

The relevant acts and regulations protecting and managing surface water and groundwater resources in
New South Wales are detailed in the subsections below.

2.2.1 Relevant Legislation
2.2.1.1 Protection of the Environment Operations Act 1997

The Protection of the Environmental Operations Act 1997 and the Protection of the Environment
Operations (General) Regulation 2009 set out the general obligations for environmental protection in
NSW. The Tahmoor Mine operates in accordance with Environment Protection Licence (EPL) 1389.

2.2.1.2 Water Management Act 2000

The objects of the Water Management Act 2000 are to provide for the sustainable and integrated
management of the water sources of the State for the benefit of both present and future generations.

The NSW Department of Planning and Environment (DPE) — Water (DPE — Water; formerly part of the
NSW Department of Planning, Industry and Environment [DPIE]) develops, assesses and recommends
changes to water sharing/water resources plans and water management rules for regional water in NSW
in accordance with the Water Management Act 2000. A primary objective of DPE — Water is the
sustainable management and use of water resources, balancing environmental, social and economic
considerations. DPE — Water has developed Water Sharing Plans (WSPs) for much of the State and these
establish rules for sharing and trading water between the environment, town water supplies, basic
landholder rights and commercial uses. The NSW Department of Natural Resources Access Regulator
(NRAR) is an independent regulatory body established by DPE — Water and is responsible for compliance
with and enforcement of the regulatory framework.

2.2.1.3 Water Sharing Plans

The Study Area is regulated by the Water Sharing Plan for Greater Metropolitan Region Unregulated River
Water Sources 2023. The Water Sources relevant to the Study Area, as defined in the Water Sharing Plan
for Greater Metropolitan Region Unregulated River Water Sources 2023, are the:

e Stonequarry Creek Water Source; and
e Maldon Weir Water Source.

Water used in existing and on-going mining and coal processing operations will continue to be sourced
from the underground operations (groundwater ingress and recycling of supply for mining operations)
and from water captured within the existing pit top water management system — principally at the coal
handling and processing plant and rejects emplacement area, which are partially located approximately
within the Study Area. Some water is also supplied under agreement with Sydney Water.

The Study Area is also located within the Greater Metropolitan Region Groundwater Sources Water
Sharing Plan 2023. The Greater Metropolitan Region Groundwater Sources Water Sharing Plan 2023 is
used to manage the average long-term annual volume of water extracted from relevant groundwater
sources.
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The Groundwater Source and associated Management Zone relevant to the Study Area is the Sydney
Basin Nepean Groundwater Source and the Nepean Management Zone 2, respectively.

The Sydney Basin Nepean Groundwater Source has an annualised limit on entitlement (LTAAEL) of 64,785
megalitres (ML), while the current entitlement is 31,446 ML (based on the WaterNSW Water Register?
2023-2024 water year).

2.2.1.4 NSW Aquifer Interference Policy

The Project will include the dewatering of the geological strata proposed to be mined. In accordance with
the NSW Aquifer Interference Policy (AIP), such activity is classified as an ‘Aquifer Interference’. In order
to meet the requirements of the ‘minimal impact considerations’ of the AIP, a groundwater assessment is
required to be conducted.

The AIP was developed to provide a framework to guide the assessment of impacts that may result
following the ‘take’ of water from an aquifer. It outlines the requirements for obtaining licences for
approved aquifer interference activities, as well as considerations for the assessment of impacts.

The AIP specifies ‘minimal harm considerations’ for highly and less productive aquifers, while also defining
thresholds for water table and groundwater pressure drawdown, and changes in groundwater and
surface water quality. There are specific minimal impact considerations for:

“Highly productive” groundwater;

e  “Less productive” groundwater;

e “Water supply” works;

e “High Priority” Groundwater Dependent Ecosystems (GDEs); and
e  “High Priority” Culturally significant sites.

The AIP categorises groundwater source productivity (highly productive or less productive) based on
characteristics of salinity and aquifer yield. The Project proposes to mine the Bulli Coal Seam which is
located at depth beneath the ‘Highly Productive’ Hawkesbury Sandstone aquifer (refer Appendix E).

2.3 Other Leases and Licences

All development consents, leases, licences, and other relevant approvals are stored in the Cority
Compliance Management database, which is administered by both site and Liberty GFG Corporate. A
summary of the relevant mining leases is provided in Table 6. A summary of other approvals and licences
is provided in Table 7.

L https://waterregister.waternsw.com.au/water-register-frame
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Table 6 Mining Lease

Lease Title Granted Expires
CCL716 Original Tahmoor Leases 15/06/1990 13/03/2021
(renewal documentation submitted and being
assessed)
CCL 747 Bargo Mining Lease 23/05/1990 06/11/2025
ML 1376 Tahmoor North Lease 28/08/1995 28/08/2016 (renewal documentation
submitted and being assessed)
ML 1308 Small Western Lease to west of CCL 716 | 2/3/1993 2/3/2035
ML 1539 Tahmoor North Extensions Lease 16/06/2003 16/06/2024
ML 1642 Pit-top and REA surface Mining Lease 27/08/2010 27/08/2031
Table 7 Environmental Approvals and Licences
Approval Title / Description Date of Issue Expiry Date
Environmental Protection Licence 1389 01/05/2012 No Expiry
WAL36442 6/12/2013 No Expiry
WAL25777 27/10/2014 No Expiry
WAL43572 7/5/2021 No Expiry
WAL43656 1/8/2022 No Expiry
WAL44608 8/2/2023 No Expiry
SW(C839757 10/07/2023 No Expiry
XSTR200005 (Licence to store explosives) 02/02/2017 02/02/2027

2.4  Stakeholder Consultation
24.1 Consultation to Date
The following stakeholders were consulted during the preparation of this management plan:
e DPE Environment, Energy and Science Group (EES);
e DPE Water;
e WaterNSW;
e Crown Lands; and
e Wollondilly Shire Council.

The feedback provided by stakeholders is summarised within Table 8 below. This consultation table does
not include consultation completed during the Extraction Plan review stage post submission to DPE.

A summary of all consultation undertaken for the Extraction Plan is provided in Section 2.1.2 of the
Extraction Plan Main Document, and a copy of the incoming correspondence is also provided in
Appendix C of the Extraction Plan Main Document.
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Table 8 Consultation to Date

Consulted Consultation Outcomes of Consultation Where Addressed

Stakeholder Conducted

EES 3 February Consideration is to be given to subsidence | Section 5 and Appendix A
2022 impacts to Hornes Creek and the re-

opening of fractures in the Bargo River
associated with historical mining. This will
require an appropriate water monitoring
program and a clear commitment to
undertake necessary remediation actions
should impacts occur.

An update is to be provided on the Appendix F
progress of the remediation of Myrtle and
Redbank Creek
DPE Water 19 January A record of pre- and post- subsidence state | Section 5 and Appendix A
2022 of key rock bars and pools should be

maintained for review of impact
predictions reporting.

WaterNSW 10 January The Extraction Plan is to confirm that the Section 4
2022 potential impacts to the Sydney Drinking
Water Catchment and Special Areas are as
per that detailed in the EIS.

Monitoring and management measures Section 4

relevant to the Sydney Drinking Water Impacts to the Sydney Drinking Water
Catchment and Special Areas are to be Catchment and Special Areas are not
detailed. predicted to occur.

The Extraction Plan is to consider Section 5

WaterNSW Mining Principles and Water
Monitoring Guidelines for Underground
Mining Activities.

Crown Lands 2 February Mitigation of impacts on the Bargo River Appendix A
2022 and other watercourses, as a consequence
of the longwall extraction works, will need
to be addressed in the plan.

Wollondilly 14 February An assessment of impacts to surface and Section 4 and Appendix E
Shire Council 2022 groundwaters be consistent with all
current scientific research that includes
the Characterisation and Modelling of
Geological Fault Zones Guideline
publication

A detailed geological model that identifies | Appendix E
the likely interaction of subsidence
induced fractures with the modelled
groundwater environment as part of
complying with the above IESC publication.
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Table 8 (Cont.)

Consulted
Stakeholder

Consultation
Conducted

Consultation to Date

Outcomes of Consultation

Where Addressed

Wollondilly
Shire Council

14 February
2022

An assessment of potential impacts of
mining activities to the operation of
private bores and mitigation measures to
address any identified potential adverse
implications.

Section 4.3.3, Section 5, Section 6.2.1.3,
Appendix A and Appendix E

Trigger Response Action Plans and related
monitoring programs that are developed
as part of the Extraction Plan and Water
Plan are to be scientifically based,
supported by commensurate data. They
are requested in this regard to include
appropriate ecological focussed indicators
to monitor any impacts to the ecological
health of waterways at a suitable
timeframe that would restrict the need for
Creek Management Action Plans.

Appendix A
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3 Existing Environment

3.1 Surface Water Resources

Tahmoor Mine is located within the Bargo River catchment. From its headwaters near the townships of
Hill Top and Yerrinbool, the Bargo River flows in a generally north-easterly direction through incised
valleys and gorges to its confluence with the Nepean River (refer Figure 3). Flows in the Bargo River
upstream of the Tahmoor Mine are unregulated.

The headwaters of the Nepean River rise in the coastal ranges to the south of Tahmoor Mine. Flows in
the Nepean River near Tahmoor are highly regulated by the Upper Nepean Water Supply Scheme,
operated by WaterNSW, which incorporates four major water supply dams on the Cataract, Cordeaux,
Avon and Nepean Rivers. Releases from the Cordeaux, Avon and Nepean Dams are made to enable
withdrawal for water supply purposes from the Pheasants Nest Weir located further downstream on the
Nepean River. The Nepean Dam is situated some 18 km upstream of the Bargo River confluence, while
the Pheasants Nest Weir is located approximately 7 km upstream of the confluence. The Nepean River,
downstream of Pheasants Nest Weir and adjacent to and downstream of the Study Area, is not part of the
Sydney Drinking Water Catchment or the Special Areas?. The Study Area is also located outside of the
Sydney Drinking Water Catchment and the Special Areas. Cow Creek is the closest watercourse to

LW S1A-S6A that is located in the Sydney Drinking Water Catchment — located approximately 4.7 km
south-east of the Study Area boundary (refer Figure 3).

The Nepean River flows into the Warragamba River near Wallacia at which point it is referred to as the
Hawkesbury-Nepean River. The Hawkesbury-Nepean catchment is one of the largest coastal catchments
in NSW with an area of some 21,400 square kilometres (km?) from its mouth in Broken Bay on the
northern side of the Sydney Metropolitan area.

The Study Area is located predominantly within the Teatree Hollow catchment which is a sub-catchment
of the Bargo River. Small portions of the Study Area and 600 m buffer are also located within the Hornes
Creek, Dogtrap Creek and Bargo River catchments (refer Figure 3). The lower reaches of Teatree Hollow,
Dogtrap Creek and the Bargo River have, to varying degrees, experienced subsidence-related effects due
to historical mining operations at the Tahmoor Mine.

3.1.1 Bargo River

The Bargo River catchment area is approximately 130 km? at its confluence with the Nepean River. The
river consists of a sequence of pools, glides and rockbars across sandstone bedrock, with occasional
boulder fields and cobblestone riffles. The Bargo River flows into the Nepean River approximately 9 km
downstream of the Teatree Hollow confluence. The lower 4 km of the river pass through the Bargo River
Gorge, which is characterized by steep rock faces up to 110 m high.

2The Special Areas comprise undisturbed areas around WaterNSW Drinking Water storages and infrastructure. Public access and
activities are restricted to protect water quality in these areas.
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Figure 3 Study Area Surface Water Resources
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The headwaters of a second order tributary of the Bargo River overlie the western edge of the approved
LW S5A and LW S6A (refer Figure 4). Rock slabs and bedrock outcrop were mapped in the mid to lower
reach of the tributary and a total of 6 pools were identified with the dominant pool control comprising
boulders (Fluvial Systems, 2013). Predominantly hard (likely to be fixed) knickpoints® of varying
dimensions were observed in the Bargo River tributary (Fluvial Systems, 2013). The baseline
geomorphology survey identified that the Bargo River tributary was generally in good geomorphic
condition (i.e. essentially natural with intact form and process). Sites where the redirection of surface
flow to the subsurface was observed, presumed to be associated with historical mining-induced bed
fracturing, were classified as having moderate geomorphic condition (Fluvial Systems, 2013).

3.1.2 Teatree Hollow

The mid to upper reaches of Teatree Hollow overlie the approved LW S1A-S6A. The headwaters of
Teatree Hollow rise in the northern part of the Bargo Township with the main watercourse flowing
generally north-northeast to the Bargo River. Downstream of the Bargo Township, Teatree Hollow
predominantly traverses bushland to the confluence with the Bargo River.

Teatree Hollow is a third order stream from the eastern edge of the approved LW S1A to the confluence

with the Bargo River and has a total catchment area of approximately 8 km?. A third order tributary joins
with Teatree Hollow at the eastern edge of the approved LW S1A (refer Figure 4). This tributary overlies

the approved LW S1A-S6A but is a lower order stream (first or second order) upstream of LW S2A.

Teatree Hollow tributary and the headwaters of Teatree Hollow traverse the Australian Wildlife Sanctuary
(refer Figure 4). The Australian Wildlife Sanctuary (the Sanctuary), formerly the Wirrimbirra Sanctuary, is
a State heritage listed flora and fauna sanctuary, native plant nursery and education centre. The
Sanctuary overlies approved LW S1A-S4A. Five pools were mapped within the Sanctuary boundary, two
of which are of notable size — pool TT2 and pool TT3. Pool TT3 and pool TT11 are referred to as the
Ockenden Pool by the Sanctuary and pool TT2 is referred to as the Big Pool.

The baseline geomorphology survey (Fluvial Systems, 2013) identified that the upper to mid reach of
Teatree Hollow and the mid to lower reach of Teatree Hollow Tributary were predominantly in good
geomorphic condition while the mid to lower reach of Teatree Hollow and the upper reach of Teatree
Hollow Tributary were predominantly in moderate geomorphic condition. The sites of moderate
geomorphic condition related to minor culvert or track crossings, low riparian vegetation cover or
discharge from LDP1 (Fluvial Systems, 2013). The upper reaches of Teatree Hollow and Teatree Hollow
Tributary were characterised by a low relief landscape, with a dominant bed material of mud (cohesive
clay/silt/sand) and notable grass coverage (Fluvial Systems, 2013). In the mid to lower reaches, the
landscape was characterised as high relief with dominant bed material of mud, sand, boulders and/or
exposed bedrock and little low flow channel grass coverage.

Exposed bedrock comprising rock slabs, rock bars and bedrock outcrop, were mapped in the upper
reaches of Teatree Hollow Tributary and in the mid to lower reaches of Teatree Hollow. A total of 15
pools were mapped in Teatree Hollow and Teatree Hollow Tributary with the dominant pool control
comprising boulders or cohesive clay/silt/sand (Fluvial Systems, 2013). Of the 15 pools, 7 pools directly
overlie LW S1A-S3A (refer Figure 4).

3 A knickpoint is a part of a watercourse where there is a steep fall in channel bed elevation and, as such, may be susceptible to
erosion and channel instability.
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Figure 4 Teatree Hollow and Bargo River Tributary Stream Order and Pools
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Hard (likely to be fixed) and soft (likely to be mobile) knickpoints of varying dimensions were mapped in
Teatree Hollow and Teatree Hollow Tributary (Fluvial Systems, 2013). Soft knickpoints, with the potential
to impact channel stability, were identified in the mid to lower reaches of Teatree Hollow and the upper
to mid reach of Teatree Hollow Tributary. Two notable soft knickpoints were identified in Teatree Hollow,
one located just downstream of pool TT13 and one located just downstream of pool TT5. The deeply
incised section downstream of pool TT5 extended for 130 m and comprised a bed sand deposit which was
identified as rare for the area surveyed (Fluvial Systems, 2013).

In accordance with EPL 1389, Tahmoor Coal is licensed to discharge to Teatree Hollow from one licenced
discharge point (LDP) and three licenced overflow points (LOPs). The locations of LDP1 and the LOPs are
shown in Figure 6.

3.1.3 Dogtrap Creek

Dogtrap Creek has a total catchment area of approximately 13.6 km?to its confluence with the Bargo
River. A very small portion of the catchment area lies within the Study Area (600 m Buffer) (refer

Figure 3). Dogtrap Creek is a third order stream from approved LW S4B to the confluence with the Bargo
River.

3.1.4 Hornes Creek

Hornes Creek catchment is located to the south-southwest of LW S1A-S6A. The catchment area of Hornes
Creek is approximately 19.3 km?which comprises predominantly bushland, rural-residential area and
residential area associated with the Bargo township. Hornes Creek is a fourth order stream adjacent to
the Study Area and at its confluence with the Bargo River (Fluvial Systems, 2013).

The baseline geomorphology survey (Fluvial Systems, 2013) identified that Hornes Creek was generally in
good geomorphic condition. A total of 16 pools were mapped in Hornes Creek adjacent to the Study Area
with the dominant pool control comprising boulders or bedrock outcrop (refer Figure 5 for pool
locations). Significant bedrock features comprised rock slabs and rockbars.
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Figure 5 Hornes Creek Stream Order and Pools
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3.2

Water Level and Streamflow

The Surface Water Monitoring Plan, which documents the historical, existing and proposed surface water
monitoring associated with the Project, is included as Appendix B. The locations of the existing surface
water monitoring sites are shown in Figure 6. The monitoring site nomenclature is associated with the
watercourse and pool number (i.e. TT12 is pool 12 on Teatree Hollow) and the type of monitoring to be
implemented: water quality (Q), automated (continuous) and manual water level monitoring (La),
monthly manual water level measurements only (Lm), rating relationship derived streamflow (R) and
streamflow gauging station (F).

A streamflow rating relationship (R) has been derived for specific sites on the Bargo River, Dogtrap Creek,
Teatree Hollow and Hornes Creek. A streamflow rating is a relationship specific to each site which
enables flow rate to be derived from recorded water level at that particular site location. A period of time
is normally required following station establishment to develop a rating relationship. For specific sites,
the ratings were extended to high flows by theoretical means using surveyed stream cross-sections. The
streamflow rating relationship for BR13-QRLa and HC4-QRLa were recently updated following review of
the streamflow rating relationship and incorporating additional manual streamflow gauging
measurements.

A streamflow gauging station has been constructed on Teatree Hollow (TT-F1). The gauging station is
comprised of a concrete and steel v-notch weir to enable accurate and continuous low flow monitoring
from commissioning.

Monitoring of sites in the Dogtrap Creek catchment is undertaken to inform the Extraction Plan for
LW S1B-S6B and, as such, monitoring results for the Dogtrap Creek catchment are not detailed in this
Water Management Plan unless relevant.

Table 9 lists the relevant existing monitoring sites and the period of monitoring data record.

Appendix B presents plots of the water level monitored over the period of record at each existing
monitoring site in Teatree Hollow, Hornes Creek and the Bargo River. For comparative purposes, rainfall
data from SILO Point Data’ for a point in close proximity to the watercourses and the cease to flow (CTF)
level are also presented in the plots. The CTF level refers to the point at which surface water ceases to
flow over the streamflow control i.e. the lowest point on a controlling rockbar or boulder field. In the
event that streamflow over the rockbar or boulder field ceases, there may still be streamflow around,
through or under the rockbar / boulder field control which reports downstream of the control.

4 The SILO Point Data is a system which provides synthetic daily climate data sets for a specified point by interpolation between
surrounding point records held by the Bureau of Meteorology — refer https://www.longpaddock.qld.gov.au/silo/point-data/.
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Figure 6 Study Area Surface Water Monitoring Sites
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Table 9 Current Study Area Monitoring Sites - Period of Record

Site Name

Bargo River Catchment

Monitoring Type

Period of Record

Oct 2022 — current (La)

BR3-Qla Water level and water quality
Sep 2022 — current (Q)
) Dec 2022 — current (La)
BR6-QLa Water level and water quality
Sep 2022 — current (Q)
BR12-Qla Water level and water quality Jan 2019 — current (Q & La)
Apr 2012 — Jun 2015 (Q)
BR13-QRLa Water level, streamflow and water quality | Feb 2019 — current (Q)
Mar 2013 — current (La & R)
Apr 2012 — Jun 2015 (Q)
BR14-Qla Water level and water quality Feb 2019 — current (Q)
Mar 2013 — current (La)
BR15-Q Water quality Sep 2022 —current (Q)
. Oct 2022 — current (La)
BR16-Qla Water level and water quality
Sep 2022 — current (Q)
. Oct 2022 — current (La)
BR17-Qla Water level and water quality
Sep 2022 — current (Q)
. Oct 2022 — current (La)
BR18-Qla Water level and water quality

Sep 2022 — current (Q)

Teatree Hollow Catchment

Mar 2021 — Aug 2022 (derived

TT-F1 Streamflow gauging station baseline flow data)

Sep 2022 — current (F)

) Aug 2019 — current (Q)

TT1-Qla Water level and water quality

Feb 2020 — current (La)

Aug 2019 - Mar 2020 (Q)
TT2-Qla Water level and water quality Jan 2020 - Mar 2020 (La)

July 2022 - current (Q & La)

Aug 2019 - Mar 2020 (Q)
TT73-Qla Water level and water quality Feb 2020 - Mar 2020 (La)

July 2022 - current (Q & La)
TT4A-Qla Water level and water quality May 2020 — current (Q & La)

) Mar 2019 — current (Q)

TT7-Qla Water level and water quality

Jan 2020 — current (La)

Sep 2012 - Jun 2015 (Q)
TT8-QRLa Water level, streamflow and water quality | Apr 2019 — current (Q)

Mar 2013 — current (La & R)
TT9-Qla Water level and water quality July 2022 - current (Q & La)
TT12-Qla Water level and water quality Sep 2021 — current (Q & La)
TT13-Qla Water level and water quality Oct 2021 — current (Q & La)
TT14-Qla Water level and water quality Sep 2021 — current (Q & La)

Hornes Creek Catchment

HC1-Qla

Water level and water quality

Sep 2019 — current (Q & La)
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Table 9 (Cont.)

Site Name

Current Study Area Monitoring Sites - Period of Record

Monitoring Type

Period of Record

Hornes Creek Catchment

May 2012 — Jun 2015 (Q)
HC9-Qla Water level and water quality Oct 2020 = current (Q)

Mar 2013 — Nov 2015 (La)

Feb 2019 — current (La)
HC4-QRLa Water level, streamflow and water quality | Sep 2019 — current (Q, La & R)
HC17-Qla Water level and water quality Mar 2019 — current (Q & La)
HC2-Qla Water level and water quality Mar 2020 — current (Q & La)
HC3-Qla Water level and water quality Sep 2019 — current (Q & La)

Field records of the presence of pooled and flowing water at monitoring sites in Teatree Hollow, Hornes
Creek and the Bargo River tributary are collected during the monthly monitoring campaigns at each
monitoring site. Due to data gaps® in the water level records for some sites, the field records have been
used to calculate the frequency of days in which water was present at each monitoring site at the time of
sampling. Table 10 presents a summary of the field records. The summary is presented for the period
August 2019 to March 2022 only as this was a common period of record for majority of sites and thereby
enables direct comparison between sites. Only those sites which were monitored from August 2019 are
presented.

Table 10 Frequency of Samples with Water Present

Frequency of
Sampling Days
with Flowing
Water

Frequency of
Sampling Days
with Pooled

Frequency of
Sampling Days

Number of
Sampling Days

Pool was Dry

Bargo River Catchment

BR12-Qla 31 0% 3% 97%
BR13-QRLa 30 0% 100% 100%
BR14-Qla 32 0% 100% 100%
Teatree Hollow Catchment

TT1-Qla 31 13% 3% 84%
TT7-Qla 32 19% 0% 81%
TT4/TT4A-Qla* 30 87% 3% 10%
Hornes Creek Catchment

HC1 -QLa** 32 6% 6% 88%
HC9-Qla 32 3% 9% 88%
HC4-QRLa 31 0% 13% 87%
HC17-QlLa 32 9% 3% 88%
HC2-Qla 32 16% 3% 81%
HC3-Qla 32 0% 13% 88%

* Monitoring site TT4-QLa was moved immediately downstream in May 2020 and renamed TT4a-Qla.
** Monitoring site HC1-QLa water level sensor was relocated in January 2023 to approximately 20 m upstream of the original location.

5> Data gaps occur due to site access restrictions, decommissioning of monitoring sites, sensor errors and dry periods.
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The data presented in Table 10 indicates that the monitoring sites on the Bargo River contained water at
the time of each sampling event between August 2019 to March 2022. BR13-QRLa and BR14-QlLa were
flowing on all sampling occasions while BR12-QLa was flowing on 97% of sampling occasions. Based on
the continuous water level records presented in Appendix C, in late 2019 and early 2020 during a drought
period, connective streamflow in the Bargo River at monitoring sites BR13-QRLa and BR14-QLa ceased.

The presence of water at the monitoring sites in Teatree Hollow catchment varied from upstream to
downstream with TT1-QLa (upstream Teatree Hollow tributary) recorded as dry on 13% of sampling
occasions and TT4/TT4A-R (downstream Teatree Hollow) recorded as dry on 87% of sampling occasions.
Based on the water level records for August 2019 to December 2021, Teatree Hollow tributary and
Teatree Hollow have intermittent flow to monitoring site TT7-QlLa and ephemeral flow at TT4/TT4A-Qla.
As discharge from LDP1 reports to TT8-QRLa, the pool was recorded as holding water for the duration of
monitoring (refer Chart C4, Appendix C).

The data presented in Table 10 indicates that flowing water was recorded on at least 81% of sampling
occasions at all monitoring sites in Hornes Creek. The number of sampling occasions in which the pools
were recorded as dry declined from upstream to downstream with HC17-QlLa (upstream) recorded as dry
on 9% of sampling occasions and HC4-QRLa (downstream) holding water on all sampling occasions.
Monitoring site HC2-QLa on Hornes Creek tributary was flowing on 81% of sampling occasions and dry on
16% of sampling occasions.

Streamflow ratings have been derived for specific sites on the Bargo River, Dogtrap Creek, Teatree Hollow
and Hornes Creek. A streamflow rating is a relationship specific to each gauging station site which
enables flow rate to be derived from recorded water level at that particular site location. A period of time
is normally required following station establishment to develop a rating relationship. For specific sites,
the ratings were extended to high flows by theoretical means using surveyed stream cross-sections and
hydraulic modelling.

Table 11 presents summary statistics of streamflow recorded at select streamflow monitoring sites listed
in Table 9. With the exception of TT-F1, the summary statistics have been derived for the full period of
record at each site. The streamflow records for TT-F1 are presented for the baseline monitoring period to
the commencement of mining of LW S1A in October 2022.

Table 11 Daily Streamflow Summary Statistics
Derived Streamflow Rate (ML/d)
Statistic
BR13-QRLa TT-F1 TT8-QRLa DT15-QRLa HC4-QRLa

Min 0.14 0 0 0 0.5
Median 3.9 0.004 5.8 0.1 25
Mean 22 11 7 5 38
Max 8,513 854 980 732 497

It is noted that streamflow at monitoring site TT8-QRLa reflects discharge from LDP1. An average of 4.8
ML/d was released to Teatree Hollow at LDP1 between 2014 and 2021.

It should be noted that high flow rates for the above sites have been theoretically derived and may not be
accurate. With the exception of TT-F1, the low flow rates for the above sites are also considered
estimates due to the nature of the streamflow control (natural control) and the associated challenges in
monitoring low flows at a natural control. .

3.3  Surface Water Quality

3.3.1 Default Guideline Values
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For comparative purposes and to provide an indication of baseline water quality conditions within and
adjacent to the Study Area, water quality data for the period of record has been compared to the ANZECC
(2000) and ANZG (2018) default guideline values for the protection of aquatic ecosystems and
recreational use in accordance with the perceived principal beneficial uses of the surface water resources
in the area. The default guideline values are summarised in Table 12.

Table 12 Surface Water Default Guideline Values

ANZECC (2000) & ANZG (2018) Default Guideline Values

Parameter Aquatic Ecosystems Upland Rivers (NSW)* Recreational Use*

(95%ile level of species
protection)’

pH (pH units) - 6-5-8 6-5-8.5
EC (uS/cm) and TDS (mg/L) - EC 350 TDS 1,000
Total Alke(1rl1[]r1g|;\l_/)as CaCOs ) i 500
Chloride (mg/L) - - 400
Sulphate (mg/L) - - 400
Sodium (mg/L) - - 300
Aluminium (mg/L) pH > 6.5 0.055 - -
Arsenic (mg/L) (As 1lI) 0.024 - -
Barium (mg/L) - - 1
Cadmium (mg/L) 0.0002 - -
Copper (mg/L) 0.0014 - 1
Iron (mg/L) - - 0.3
Lead (mg/L) 0.0034 - 0.05
Manganese (mg/L) 1.9 0.1
Nickel (mg/L) 0.011 - -
Selenium (mg/L) 0.011 - 0.01
Zinc (mg/L) 0.008 - 5
NOx (mg/L) = 0.015 -
Total Phosphorous (mg/L) - 0.02 -
Total Nitrogen (mg/L) - 0.25 -

Note: EC = Electrical Conductivity; TDS = Total Dissolved Solids; - no relevant trigger value; * ANZG (2018): ¥ ANZECC (2000).

Water quality summary tables are presented in Appendix D for each monitoring site. Where default
guideline values for aquatic ecosystems and/or upland rivers were available, the monitoring results were
compared with these default guideline values and the percentage of exceedances reported. Where a
default guideline value was available for recreational use only, the monitoring results were compared
with the recreational use default guideline value and the percentage of exceedances reported. Where
laboratory results have been recorded at below the limit of detection the result has been analysed
assuming the concentration was equal to the limit of detection.
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3.3.2

Baseline Water Quality Results

3.3.2.1 Bargo River

The field and laboratory pH records for monitoring sites on the Bargo River indicate slightly acidic to
alkaline conditions, with some exceedances of the ANZECC (2000) default guideline value for pH recorded
at all monitoring sites. The field EC records indicate that EC values have ranged between 64 uS/cm and
406 pS/cm at BR13-QRLa and between 99 puS/cm and 337 uS/cm at BR12-Qla. At BR14-Qla, field EC
values have ranged between 181 uS/cm and 2,070 uS/cm due to the influence of higher EC water
discharged at LDP1 in accordance with EPL 1389.

Exceedances of the default guideline values for aluminium, iron and zinc (dissolved and total) have been
recorded historically at the monitoring sites on the Bargo River, including at BR13-QRLa which is located
upstream of the confluence with Teatree Hollow and therefore upstream of releases from LDP1. This
indicates that concentrations of aluminium and zinc are naturally elevated in the Bargo River.
Exceedances of the ANZG (2018) default guideline value for dissolved and total copper at BR13-QRLa,
BR14-Qla and BR12-QLa have also been recorded. Additionally, exceedances of the ANZECC (2000)
default guideline values for total nitrogen and total phosphorus have been recorded historically at all
monitoring sites.

Exceedances of the ANZG (2018) default guideline value for arsenic, barium and nickel have been
recorded historically at BR14-QLa due to the influence of higher concentrations of these constituents
discharged at LDP1. In accordance with EPL 1389, Tahmoor Coal propose to commission an upgraded
wastewater treatment plant (WWTP) to reduce the concentration of constituents released to LDP1.

3.3.2.2 Teatree Hollow

The field and laboratory pH records for monitoring sites on Teatree Hollow and Teatree Hollow tributary
indicate slightly acidic to alkaline conditions, with some exceedances of the ANZECC (2000) default
guideline value range for pH recorded at all monitoring sites. Field and laboratory pH records for
monitoring site TT8-QRLa consistently exceed the ANZECC (2000) default guideline value range due to the
influence of higher pH water discharged at LDP1 in accordance with EPL 1389.

The field EC records for monitoring sites on Teatree Hollow and Teatree Hollow tributary, upstream of
mining influences, indicate that maximum EC values have ranged from 218 uS/cm recorded at TT13-Qla
to 663 uS/cm recorded at TT1-Qla. Within the area of potential mining influences, the field EC records
indicated that maximum EC values have ranged from 384 uS/cm recorded at TT14-Qla to 2,490 uS/cm
recorded at TT8-QRLa. It should be noted that TT8-QRLa on Teatree Hollow is influenced by higher EC
water discharged at LDP1.

Exceedances of the default guideline values for aluminium, copper, iron and zinc (dissolved and total)
have been recorded historically at TT1-Qla, TT2-Qla, TT7-Qla, TT12-Qla and TT13-Qla, located upstream
of existing mining influences, indicating that these constituents are naturally elevated in the Teatree
Hollow catchment. Additionally, exceedances of the ANZECC (2000) default guideline values for total
nitrogen and total phosphorus have been recorded historically at all monitoring sites.

Exceedances of the ANZG (2018) default guideline value for arsenic, barium, cadmium and nickel have
been recorded historically at TT8-QRLa due to the influence of higher concentrations of these
constituents discharged at LDP1. The ANZG (2018) default guideline value for total lead was exceeded in
one sample recorded at TT4A-QLa and 24% of samples recorded at TT8-QRLa, although the dissolved lead
concentrations recorded at these sites did not exceed the ANZG (2018) default guideline value.

3.3.2.3 Hornes Creek

The field and laboratory pH records for monitoring sites on Hornes Creek indicate slightly acidic to alkaline
conditions, with some exceedances of the ANZECC (2000) default guideline value range for pH recorded at
all monitoring sites. The field EC records for monitoring sites on Hornes Creek indicate that maximum EC
values have ranged from 306 pS/cm recorded at HC3-QLa to 694 uS/cm at HC9-Qla. Exceedances of the
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default guideline values for aluminium, copper, iron and zinc (dissolved and total) have been recorded at
all monitoring sites. Exceedances of the ANZG (2018) default guideline value for dissolved manganese
were recorded at HC4-QRLa (4% of samples) and HC9-QLa (9% of samples). Exceedances of the ANZG
(2018) default guideline value for dissolved nickel were also recorded at HC9-QLa (15% of samples).
Additionally, exceedances of the ANZECC (2000) default guideline values for total nitrogen and total
phosphorus have been recorded at all monitoring sites.

The ANZG (2018) default guideline value for total lead was exceeded in one sample recorded at
HC4-QRLa and two samples recorded at HC9-QLa, although the dissolved lead concentrations recorded at
these sites did not exceed the ANZG (2018) default guideline value.

3.3.3 Site Specific Guideline Values

In order to reflect local conditions, ANZG (2018) recommend that site specific guideline values (SSGVs)
should be derived for physical and chemical constituents monitored in surface water systems. ANZG
(2018) recommend that the 80 percentile value of water quality monitoring data recorded over a period
of 2 years should be adopted as the SSGV. The 20%" percentile value of pH monitored over a period of 2
years is recommended to be adopted for the lower pH SSGV.

As constituent values may at times naturally exceed the 80™ percentile value of the baseline water quality
data, an exceedance of an SSGV is not considered as immediate evidence of an impact, rather an
indication of potential changes in water quality characteristics which may result in impacts to aquatic
ecosystems at monitored surface water sites.

As stated in Section 3.3.2, some constituents recorded at monitoring sites in the Bargo River, Teatree
Hollow and Hornes Creek are naturally elevated above the default guideline values. As such, SSGVs have
been derived for naturally elevated constituents where sufficient monitoring data is available. Where the
baseline constituent values do not exceed the default guideline values, the default guideline values are
proposed to be adopted in the assessment of a trigger exceedance (detailed in Appendix A). The SSGVs
are only proposed for those constituents which are naturally elevated or which have the potential to be
influenced by mining of LW S1A-S6A. The water quality monitoring data for all constituents would
continue to be recorded and reviewed throughout the duration of the Project to identify any additional
constituents which may need to be assessed against the surface water quality TARP (refer Appendix A).

The SSGVs have been derived from baseline data up to commencement of mining of LW S1A. As
described in Section 7.3, the Water Management Plan would be reviewed on an annual basis as a
minimum and revised as required. The SSGVs for monitoring sites located upstream of the active
subsidence zone would be revised to reflect additional recorded baseline monitoring data. The revised
SSGVs would be documented in the revised Water Management Plan.

Due to the influence of discharge from Tahmoor Mine, which is undertaken in accordance with EPL 1389,
SSGVs have only been proposed for monitoring sites which are located outside of the influence of existing
Tahmoor Mine activities.

Table 13 presents the SSGVs for relevant surface water monitoring sites. The values that were derived
from baseline monitoring data are shown in bold. Where laboratory results have been recorded at below
the limit of detection the result has been analysed assuming the concentration was equal to the limit of
detection.

In accordance with the surface water quality TARP presented in Appendix A, the SSGVs would be
compared against monitored data in order to identify exceedances of the trigger levels and initiate
further action.
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Table 13 Site Specific Guideline Values

Parameter BR12-Qla BR13-QRLa HC9-Qla HC4-QRLa HC3-Qla
No. of Values® 37 37 35 29 31
pH (pH units) 6.5-8 6.5-8 5.7-8 6.5-8 6.5-8
EC (uS/cm) 350 350 365 350 350
Dissolved Aluminium (mg/L) pH > 6.5 0.058 0.055 0.08 0.07 0.1
Dissolved Copper (mg/L) 0.0014 0.0014 0.002 0.002 0.0014
Dissolved Iron (mg/L) 0.52 0.61 4.2 0.61 0.5
Dissolved Manganese (mg/L) 19 19 19 19 1.9
Dissolved Nickel (mg/L) 0.011 0.011 0.011 0.011 0.011
Dissolved Zinc (mg/L) 0.008 0.009 0.03 0.008 0.008

Parameter TT12-Qla TT13-Qla TT14-Qla
No. of Values® 32 1202 35 13 13 13
pH (pH units) 65-8 6-8 6.5-8 6.5-8 65-8 65-8
EC (uS/cm) 529 350 359 350 350 350
Dissolved Aluminium (mg/L) pH > 6.5 0.06 0.17 0.06 0.1 0.092 0.11
Dissolved Copper (mg/L) 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014
Dissolved Iron (mg/L) 0.75 0.55 0.81 0.64 0.47 0.57
Dissolved Manganese (mg/L) 1.9 1.9 1.9 1.9 1.9 1.9
Dissolved Nickel (mg/L) 0.011 0.011 0.011 0.011 0.011 0.011
Dissolved Zinc (mg/L) 0.03 0.02 0.031 0.008 0.008 0.008
Notes:

1 Minimum number of values used in SSGV derivation — for some constituents, a greater number of values were used.
2 Number of values used to derive SSGV for TT2-Qla, prior to commencement of mining LWS3A, is expected to be greater than 24.
The values that were derived from baseline monitoring data are shown in bold.
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3.4

3.5

Aquatic Habitat and Stream Health

Four seasons of aquatic ecology monitoring were undertaken between 2012 and 2013 on the Bargo River,
Hornes Creek and Teatree Hollow. An additional five seasons of aquatic ecology monitoring were
undertaken between 2019 and 2021. Details of the baseline monitoring is presented in the Biodiversity
Management Plan and summarised as follows.

Monitoring undertaken during periods of below average rainfall identified that low streamflow rates
placed natural stresses on the aquatic environment and the availability and quality of aquatic habitat.
Regeneration was observed at sites that had been impacted by bushfires in late 2019. Overall, aquatic
habitat quality was considered good at all sites with the exception of two sites in the Bargo River, located
upstream of the confluence with Teatree Hollow, which were considered to be highly disturbed.

Stream health assessments, using the Australian River Assessment System (AUSRIVAS) methods,
identified that Teatree Hollow had impaired stream health conditions when compared to reference site
and control site data. The results indicated that Teatree Hollow was subject to environmental stress likely
due to a combination of natural and anthropogenic factors including agriculture and road crossings.

Niche (2021) note that this has likely been exacerbated by bushfire impacts and changes in climatic
conditions varying between extended periods of below average rainfall and notable high rainfall events.

The majority of sites monitored in Hornes Creek and the Bargo River scored in Band B and Band C
indicating significantly to severely impaired stream health. One site in the Bargo River scored in Band A
on one occasion (indicating similar conditions to the reference sites) while one site in Teatree Hollow
scored in Band D on one occasion (indicating extremely impaired stream health).

Macroinvertebrate assemblage results indicated large variability across the sites, with less dispersion
observed at sites monitored in the Bargo River and Hornes Creek. A total of nine fish species were
detected during the surveys with the most commonly encountered species being the Yabby (Cherax
destructor), Common Freshwater Shrimp, (Paratya australiensis), Eastern Gambusia (Gambusia holbrooki)
and Australian Smelt (Retropinna semoni). No threatened fish species were recorded during the surveys
and are considered unlikely to be present in the Study Area. The Sydney Hawk Dragonfly (Austrocordulia
leonardi), listed as endangered, was not identified during the targeted surveys and the species is
considered unlikely to be present in the Study Area.

Tahmoor Coal Water Access Licences

Tahmoor Coal holds a Water Access Licence (WAL) for the Sydney Basin Nepean Groundwater Source, in
accordance with the Greater Metropolitan Region Groundwater Sources Water Sharing Plan 2023.
Additionally, Tahmoor Coal holds WALs for the Stonequarry Creek Water Source and Maldon Weir Water
Source, in accordance with the Water Sharing Plan for the Greater Metropolitan Region Unregulated River
Water Sources 2023. The WALs currently held by Tahmoor Coal are detailed in Table 14.
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Table 14 Tahmoor Coal Water Access Licences

Water Sharing Plan Water Source Management Zone Entitlement Category
36442 Greater Metropolitan Sydney Basin Nepean 1,642 units | Aquifer
Region Groundwater Nepean Management Zone 2
Sources WSP 2023 Groundwater
Source
25777 Greater Metropolitan Maldon Weir 5 ML Unregulated
43572 Region Unregulated River Stonequarry Creek 16 ML river
Water Sources WSP 2023 )
43656 Maldon Weir 25 ML
44608 Stonequarry Creek 9 ML
SW(C839757 Maldon Weir 11 ML

Note: WSP = Water Sharing Plan.

3.6 Other Water Users
3.6.1 Water Access Licences

As at June 2021, there were 22 WALs allocated for the Maldon Weir Water Source, excluding WALs held
by Tahmoor Coal, with a corresponding total share component of 664 ML for the period July 2020 to June
2021 (inclusive)®. One WAL was associated with a property located within the Study Area boundary and
one WAL was associated with a property located adjacent to the Bargo River downstream of the Study
Area (refer Figure 7 for locations). The remainder of WALs within the Maldon Weir Water Source were
located outside of the potential zone of influence associated with mining of LW S1A-S6A.

3.6.2 Farm Dams

A total of 45 farm dams have been identified within the Study Area, the locations of which are shown in
Figure 8. The farm dams have been identified as typically shallow (less than three metres deep), of
earthen construction and established by localised cut and fill operations within natural watercourses
(MSEC, 2022). Monitoring of farm dams, TARPs and proposed management measures are detailed in the
Land Management Plan.

6 https://waterregister.waternsw.com.au - accessed October 2021.
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Figure 7 Study Area WAL Properties
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Figure 8 Study Area Farm Dams
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3.7 Groundwater Resources

The groundwater resources within and adjacent to the Study Area are detailed in the Groundwater
Technical Report (Appendix E) and summarised as follows.

3.7.1 Hydrogeological Units

The major hydrostratigraphic units that characterise the area around Tahmoor Mine are the Sydney Basin
Triassic and Permian rock units, with the Hawkesbury Sandstone being the primary aquifer. These
aquifers fall within the Sydney Basin Nepean Groundwater Source and have been classified as being
‘Highly Productive’ by the NSW Government based on considerations of bore yield and groundwater
quality. The Bulgo Sandstone and lllawarra Coal Measures of the Triassic Narrabeen Group supply
additional water to this system; however, contributions are substantially lower (SLR, 2022).

SLR (2022) note that limited surficial alluvium has been mapped in the Study Area. The shales of the
Triassic Wianamatta Group are more extensive, predominantly to the north of the Tahmoor Mine,
however have limited potential as a highly productive aquifer and are limited in the vicinity of

LW S1A-S6A.

The key hydrogeological units relevant to the Study Area are summarised below (SLR, 2022):

e Alluvium —the Thirlmere Lakes alluvium comprising an upper peat sequence that grades into a
distinct oxidised silty clay that underlies the entirety of the lakes. The oxidised silty clay layer
acts as a local aquitard. The Thirlmere Lakes alluvium is mapped as being approximately 300 m
west of the Tahmoor Mine and approximately 3,500 m west of LW S1A-S6A.

e Wianamatta Group — composed of the Liverpool Subgroup which includes the Bringelly Shale
Formation, Minchinbury Sandstone and Ashfield Shale Formations. This formation is present as
hill cappings overlying the Hawkesbury Sandstone formation, particularly in the northern region
of the Tahmoor Coal leases. The formation predominantly comprises shales with low
permeability and poor water quality, however can lead to the development of springs in areas in
contact with the Hawkesbury Sandstone.

e Hawkesbury Sandstone — a porous rock aquifer of moderate resource potential, with higher
resource potential in areas where secondary porosity has developed, such as the Nepean Fault
zone. Over the Tahmoor Mine area, groundwater in this aquifer generally flows in an east to
north-easterly direction. The water table is approximately 20 m below the ground surface in
proximity to surface drainage lines, and 40-50 m below the ground surface in areas not
associated with surface drainage lines. This formation is dominant across the Tahmoor Mine and
beneath the alluvium and Wianamatta Group formation, except in eroded areas along valleys in
the western region where the Narrabeen Group formation has been exposed.

e Narrabeen Group — composed of interbedded sandstone, claystone and siltstone with low
permeability and low resource potential. This formation is present across the Tahmoor Mine site
underlying the Hawkesbury Sandstone formation.

e lllawarra Coal Measures — composed of interbedded sandstones, shale, mudstones and coal
seams including the Bulli Coal seam (2-4 m thick), the Eckersley Formation (8-38 m thick) which
includes the Balgownie Seam, Loddon Sandstone and Lawrence Sandstone, the Wongawilli Seam
(8-10 m thick) and the Kembla Sandstone. The poor water quality results in low resource
potential. This formation is present across the Tahmoor Mine site underlying the Narrabeen
Group formation.
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3.7.2 Historic Groundwater Inflow

Since 2009, groundwater inflow to the Tahmoor Mine (Tahmoor North and Western Domain) has ranged
from an estimated 2 ML/d to 6 ML/d. Calculated total groundwater inflow volumes to the Tahmoor Mine
workings for water years 2019 to 2023 are presented in Table 15. The groundwater inflow to the
Tahmoor Mine workings was calculated as described in SLR (2023)”. Figure 9 presents the calculated total
groundwater inflow volumes for water years 2016 to 2023 in comparison to the WAL36442 entitlement
currently held by Tahmoor Coal for access to the Sydney Basin Nepean Groundwater Source.

Table 15 Calculated Groundwater Inflow to the Tahmoor Mine Workings

Water Year* Average Daily Inflow (ML/day) Total Inflow (ML)
2018 - 2019 3.4 1,225
2019 -2020 3.3 1,207
2020 -2021 4.5 1,641
2021 -2022 4.3 1,577
2022 - 2023 2.9 1,068

* 1 July to 30 June.

1800
1600
1400
1200
1000
80
60
40
20

o o o

Groundwater Inflow (ML)
o

0

2015-2016 2016-2017 2017-2018 2018-2019 2019-2020 2020-2021 2021-2022 2022-2023
Water Year

mmmm Total Groundwater Inflow ~ -~~~ Tahmoor Coal WAL (Mine Dewatering)

Figure 9 Calculated Groundwater Inflow to the Tahmoor Mine Workings

As stated in Section 3.5, WAL36442 provides Tahmoor Coal with 1,642 units of entitlement to the Sydney
Basin Nepean Groundwater Source, in accordance with the Greater Metropolitan Region Groundwater
Sources Water Sharing Plan 2023. Based on the calculated groundwater inflow volumes to the Tahmoor
Mine workings for each water year from 2016, as presented in Figure 9, the 1,642 units of entitlement
held by Tahmoor Coal have not been exceeded to date.

3.7.3 Baseline Groundwater Levels

The locations of the existing groundwater monitoring bores within and adjacent to the Study Area are
shown in Figure 10. Groundwater level monitoring data for the Tahmoor South reference sites, as
detailed in the Groundwater Monitoring Plan (SLR, 2022), are presented and discussed in the sections
which follow. Sites TBC024, TBC027, TBC034 and TBC038 are equipped with Vibrating Wire Piezometers
(VWPs) with monitoring commencing between 2012 and 2013. Data loggers have also been installed in
P51a, P51b, P52a, REA4, P53a, P53b, P53c, P55a, P55b and P55c. The depths of each VWP sensor and
monitored strata are presented in Appendix E (SLR, 2022).

7 Groundwater inflow to the Tahmoor Mine workings is calculated as the residual of water supplied to the underground workings
(monitored flows), water re-circulated underground and water pumped from the underground workings to the surface
(monitored flows).
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Figure 10  Existing Groundwater Monitoring Bores
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3.7.3.1 Site TBC024

TBC024 is located 1,700 m south of LWS6A and 440 m east of Bargo River. Groundwater pressure records
are available for this site from April 2012, and have been recorded at various depths in the Hawkesbury
Sandstone (HBSS), Bulgo Sandstone (BGSS), Bulli Coal Seam (BUCO), Wongawilli Coal Seam (WWCO), Bald
Hill Claystone (BHCS) and the Wombarra Claystone (WBCS).

Figure 11 presents the water level records for TBC024 in comparison with the cumulative rainfall
departure®. The data presented in Figure 11 shows that a consistent decline in groundwater pressure of a
similar magnitude was recorded in all units from 2012 to early 2020. Minor responses to rainfall recharge

were recorded during the baseline monitoring period, with groundwater level increases ranging from 0.2-
0.5 m during these periods.

Following above average rainfall in early 2020, groundwater levels stabilised in all units and increased by
approximately 0.2-0.5 m. During and following above average rainfall in late May 2020, groundwater
levels recorded in the Hawkesbury Sandstone unit increased by approximately 2 m.

Figure11 TBC024 Groundwater Level Monitoring Data and Cumulative Rainfall Departure
(Source: SLR, 2022)

3.7.3.2 Site TBCO27

TBCO027 is located 2,700 m south-west of approved LWS6B and 500 m west of Hornes Creek.
Groundwater level records are available for this site from April 2013 and have been recorded at various
depths in the HBSS, BGSS, BUCO, WWCO, BHCS and the WBCS (refer Figure 12). The baseline monitoring
data indicates that groundwater levels have generally increased by 1-2 m during periods of above average

rainfall. Above average rainfall in early 2020 resulted in an increase in water levels of approximately
4-6 m.

8 The cumulative rainfall depature was calculated as the cumulative deviation from the average daily rainfall where positive

(upward) slope in the plot indicates periods of above average rainfall and negative (downward) slope indicates periods of below
average rainfall.
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A pressure differential of approximately 6-7 m has been recorded in the upper (HBSS-95m) and lower
(HBSS-132 m and HBSS-169m) Hawkesbury Sandstone units, with an evident downward vertical gradient.
Groundwater levels in the upper Bulgo Sandstone unit (BGSS-198 m) appear less responsive to rainfall
recharge with generally stable groundwater levels recorded since the commencement of monitoring. This
suggests limited aquifer connectivity between the Hawkesbury Sandstone unit and the Bulgo Sandstone
unit.

Groundwater depressurisation, likely due to regional mining (i.e. Tahmoor North), was recorded from
mid-2016 to early 2020, with groundwater levels decreasing by approximately 10-12 m in the lower Bulgo
Sandstone and coal seams. From early 2020, groundwater levels stabilised and had recovered by
approximately 2 m as of January 2022.

Figure 12 TBCO027 Groundwater Level Monitoring Data and Cumulative Rainfall Departure
(Source: SLR, 2022)

3.7.3.3 Site TBCO34

TBCO034 is located 2,500 m southwest of LWS6B and 1,500 m west of the Bargo River. Groundwater level
records are available for this site from April 2013 and have been recorded at various depths in the HBSS,
BGSS, BUCO, WWCO, BHCS and the WBCS (refer Figure 13). Groundwater levels recorded in all units
were generally stable with only minor changes in groundwater level recorded in response to changes in
climatic conditions.

An evident downward vertical gradient was recorded in the HBSS layers. Some degree of aquifer
connectivity was recorded between the upper and mid BGSS (BGSS-196m to BGSS-294.3m) and the lower
HBSS (HBSS-161m).

A pressure differential of 40-45 m between the lower (BGSS-343.5m) and upper (BGSS-196m) BGSS units
was recorded indicating a strong downward vertical gradient in this unit. SLR (2021) note that this is likely
reflective of the Western Domain fault.
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Figure 13 TBC034 Groundwater Level Monitoring Data and Cumulative Rainfall Departure
(Source: SLR, 2022)

3.7.4 Baseline Groundwater Quality

Groundwater quality monitoring, conducted between January and March 2022, was undertaken at 31
private bores within the vicinity of the Study Area. Laboratory results of this sampling program are
provided in the Private Bore Survey Summary Report (SLR, 2022) - Appendix D of Appendix E.

The median groundwater salinity monitored at the private bores was 810 uS/cm, with a minimum of
165 uS/cm and a maximum of 3,378 uS/cm recorded. There were no apparent trends between
groundwater salinity and bore depth or location.

The groundwater monitoring bores listed in Table 16 were installed in May 2022. A water quality
monitoring program was implemented at this time with the monitoring results for May and June 2022
(average EC) summarised in Table 16.
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Table 16 Tahmoor South Groundwater Monitoring Bore — Average Electrical Conductivity

Bore ID ‘ Bore Depth (mbgl) ‘ Average EC (uS/cm)
P51A 19.36 358
P51B 35.38 8106

P52 41.17 1250
P53A 41 814
P53B 60.55 1680
P53C 80.78 1708
P54C 35.99 1984
P55A 41.04 1656
P55B 59.36 1544
P55C 81.9 1327
PS56A 20.9 1545
P56B 45.56 1090
P56C 80.4 3200
REA4 54.31 236

Notes: mbgl = metres below groundwater level; EC = electrical conductivity.
Source: SLR (2022).

Review of the local and regional data indicates that:

e Groundwater in the alluvium and Wianamatta Group is of mixed quality. It is likely that
evaporative concentration of salts could occur in alluvial aquifers, especially in clay facies.
The marine origin and low permeability of the Wianamatta Shales tends to lead to higher
salinities in this unit;

e There is little data for the Narrabeen Group or Illawarra Coal Measures. Older units such as
the Shoalhaven Group exhibit a range of salinities from fresh to saline; and

e The Hawkesbury Sandstone is the primary aquifer utilised and although shows variability in
groundwater salinity it is overall suitable for stock and domestic purposes and most irrigation.

3.7.5 Groundwater Flow, Recharge and Discharge

The interpreted water table elevation in shallow groundwater aquifers within and adjacent to the Study
Area is presented in Figure 14. The interpreted groundwater level contours, derived from data recorded
between 2013 and 2020, indicates that groundwater generally flows in an east to north-easterly direction
in the Tahmoor Mine region (SLR, 2022).
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Where watercourses are present, groundwater levels tend to be higher indicating the potential for
surface water recharge to the Hawkesbury Sandstone aquifer. In the vicinity of the Study Area, the water
table elevation is generally 20 m below the ground surface in proximity to surface drainage lines, and 40-
50 m below the ground surface in areas not associated with surface drainage lines.

The Bargo River is inferred to be a variably gaining (groundwater discharge to the surface water system)
and losing system (surface water discharge to the groundwater system) (SLR, 2022).

In the Hawkesbury Sandstone, groundwater is inferred to flow in an eastward direction across LW S1A-
S6A and in a northward direction from the south-west to north-east of LW S1B-S6B. In the lower Bulgo
Sandstone and the Bulli Seam, groundwater is inferred to flow in a northward direction from the south-
west to the north-east of the Study Area (SLR, 2022).

3.7.6 Groundwater Use
3.7.6.1 Groundwater Dependent Ecosystems

Thirlmere Lakes are the closest ‘High Priority’ groundwater dependent ecosystem to the Tahmoor Mine,
being 650-700 m from historical Tahmoor longwalls at their closest points, but at least 3,500 m from

LW S1A-S6A (refer Figure 15). The Thirlmere Lakes are of high conservation importance, gazetted as the
Thirlmere Lakes National Park in 1972 and providing habitat for dependent aquatic species (Schadler &
Kingsford, 2016). The nearest Tahmoor Mine longwall panels to the Thirlmere Lakes were mined between
1996 and 2002. Further information pertaining to the Thirlmere Lakes is provided in Section 3.8.

3.7.6.2 Springs

Relevant literature indicates that the Hawkesbury Sandstone may contain springs that have developed in
saturated and perched aquifers of the formation (HydroSimulations, 2018). However, no significant
springs or soaks have been mapped or located in the vicinity of the Study Area. Field investigations
undertaken by Brienen Environment & Safety (2022) support this finding.

3.7.6.3 Anthropogenic Use

As stated in the EIS Groundwater Assessment (HydroSimulations, 2020), there are 982 registered bores
and an associated 791 WALs within the immediate vicinity of the Study Area. The Hawkesbury Sandstone,
surficial alluvium and basalt aquifers were the predominant target aquifers (89% of the total) with
approximately 10% targeting the Bulgo Sandstone.

A total of 52 registered bores which had the potential to incur a Project related groundwater drawdown
of greater than 2 metres, as identified in the EIS, were incorporated into the Private Bore Baseline Survey
(refer Appendix E) as per the requirements of the Aquifer Interference Policy. During the survey process
an additional six bores were incorporated into the survey at the request of individual landholders. The
“heritage well”, previously identified in the Statement of Heritage Impact (SoHI) for the Wirrimbirra
Sanctuary (EMM, 2020) was also incorporated. Subsequently, a total of 59 private bores were proposed
to be assessed, however, only 40 of these bores were inspected due to access restrictions. The baseline
survey commenced on 15 January 2022 and was concluded by 15 March 2022. The summary report
documenting the outcomes of the survey is provided in Appendix D of the Groundwater Technical Report
(Appendix E of this Water Management Plan). The Groundwater Technical Report and updated
groundwater model (post-EIS) reviewed the potential impacts to private bores, and identified three bores
predicted to exceed greater than 2 metres of drawdown resulting from LW S1A — S6A extraction.
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Figure 14 Interpreted Water Table Elevation (Shallow Hawkesbury Sandstone)
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3.8

Thirlmere Lakes

The Thirlmere Lakes are situated in the upper reaches of Blue Gum Creek, which ultimately flows to Lake
Burragorang (Warragamba Dam) — the main water supply storage of Sydney. The Thirlmere Lakes are a
series of five interconnected Lakes (in order from most upstream to downstream): Gandangarra, Werri
Berri, Couridjah, Baraba and Nerrigorang (refer Figure 15).

The water level of the Thirlmere Lakes has fluctuated over time, however, a notable decline in water level
between 2017 and 2019 has initiated further research on the hydrological and hydrogeological
characteristics of the lakes.

The Thirlmere Lakes Research Program identified that the lakes are a climate-sensitive wetland, with their
water balance primarily driven by rainfall and evaporation (DPE, 2022). Input to the Thirlmere Lakes is
primarily rainfall-runoff from small localised catchments, although the lakes can also receive water via
infiltration® and interflow® processes from the surrounding catchment. Outflow from the lakes
predominantly comprises evapotranspiration and streamflow, with a small component of outflow
comprising groundwater discharge (DPE, 2022).

The water balance assessment identified that the primary influence on water level variation over the
period of study (January 2014 to September 2020) was climatic, with the water balance accounting for
approximately 83-98% of lake level variation during this period (DPE, 2022).

The geological investigations identified that there was no direct geological link between the Thirlmere
Lakes and the Tahmoor Mine and there was no chemical or isotopic evidence of a correlation between
groundwater in the mine and surface water in the lakes. DPE (2022) note that a lack of chemical or
isotopic signature does not preclude the possibility of indirectly diminished groundwater discharge and/or
runoff into to the lakes as a result of mining or other anthropogenic influences. However, the field and
modelling results suggest that the recent water level declines are primarily associated with climate
variability versus longwall mining.

9 The process by which water on the ground surface enters the soil (DPE, 2022).
10 The lateral movement of water in the unsaturated zone that returns to the surface prior to discharging to the groundwater
system (DPE, 2022).
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Figure 15  Thirlmere Lakes
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i} Predicted Subsidence Impacts and Environmental
Consequences

4.1  Subsidence Predictions
41.1 Predicted Subsidence Related Impacts to Watercourses

As detailed in Appendix A of the Extraction Plan, Tahmoor Mine has historically mined beneath or
adjacent to the Bargo River. Impacts have previously been recorded due to direct undermining of the
Bargo River, however, impacts have not occurred when secondary extraction has been undertaken more
than 500 metres in plan distance from the River.

LW S1-S6A are located at a minimum distance of 690 metres plan distance from the Bargo River. Based
on previous experience, at this distance subsidence related impacts to the Bargo River are not expected
to occur. Additionally, subsidence related impacts to Hornes Creek, located a minimum plan distance of
650 m from LW S1-S6A, and to Dogtrap Creek, located a minimum plan distance of 1,800 m from the
LW S1-S6A, are not expected to occur.

Notwithstanding, monitoring of the Bargo River and Hornes Creek would be conducted as detailed in
Section 5, Appendix B and the Extraction Plan. Baseline monitoring of Dogtrap Creek would also be
continued.

Watercourses which are located directly above LW S1-S6A may experience the full range of predicted
subsidence movements detailed in Appendix A of the Extraction Plan. A summary of the maximum
predicted values of total subsidence, upsidence and closure for Teatree Hollow and Teatree Hollow
tributary are presented in Table 17. The predicted values based on the longwall layout presented in the
EIS are included for comparative purposes.

Table 17 Maximum Total Subsidence, Upsidence and Closure Predictions for Watercourses

Location Maximum Predicted Maximum Predicted Maximum Predicted Closure
Subsidence (mm) Upsidence (mm) (mm)

Extraction Plan longwall layout

Teatree Hollow 1,350 400 275

Teatree Hollow Tributary 1,300 450 375

EIS longwall layout

Teatree Hollow 1,350 375 275

Teatree Hollow Tributary 1,250 400 350

As shown in Table 17, the maximum predicted values of total subsidence, upsidence and closure for
Teatree Hollow and Teatree Hollow tributary based on the Extraction Plan longwall layout are slightly
greater than that predicted based on the EIS longwall layout. This is due to very minor changes in the
panel and chain pillar widths and in the extension of the commencing ends of LW S3A and LW S4A.
Physical impacts including surface and rock fracturing are, however, dependent on differential
movements which are described by curvature and strain rather than absolute vertical subsidence (MSEC,
2022).

The predicted upsidence and compressive strains due to valley closure based on both the Extraction Plan
and EIS longwall layouts, are of sufficient magnitude to result in fracturing of bedrock in sections of
Teatree Hollow and Teatree Hollow tributary which would directly overlie the longwall panels

(MSEC, 2022). As noted by MSEC (2022), although the overall mining-induced movements are predicted
to increase as a result of the Extraction Plan longwall layout, the potential for impacts to sections of
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streams proposed to be directly mined beneath is predicted to be of the same magnitude as that
predicted based on the EIS longwall layout (refer Section 4.2.1.2 for further discussion).

For streams which would not be directly mined beneath, the offset distance between the Extraction Plan
longwalls would be of sufficient length such that the potential impacts to these streams are not expected
to change significantly from that presented in the EIS. This includes the fourth and fifth order sections of
Hornes Creek and the Bargo River which are located more than 670 m and 690 m plan distance
respectively from the longwalls and therefore are not expected to experience subsidence related impacts.

Table 18 presents the predicted maximum change in grade and conventional curvature for Teatree
Hollow and Teatree Hollow tributary based on the Extraction Plan and EIS longwall layouts.

Table 18 Maximum Predicted Change in Grade and Conventional Curvature

Location Maximum Change in Grade (mm/m) Maximum Conventional Curvature (km)

Increase Decrease Hogging Sagging

Extraction Plan longwall layout

Teatree Hollow 7 8 0.11 0.22
Te.atree Hollow 6 6 01 0.21
Tributary

EIS longwall layout

Teatree Hollow 8 7.5 0.14 0.22
Tgatree Hollow 7 45 01 0.21
Tributary

As can be seen in Table 18, the maximum change in grade and maximum conventional curvature
predicted for Teatree Hollow and Teatree Hollow tributary are similar for both the Extraction Plan and EIS
longwall layouts.

4,2  Potential Impacts to Surface Water Resources
4.2.1 Water Quantity

Potential water quantity impacts associated with mining of LW S1-S6A, as addressed in the following
sections, include:

e Reduction in baseflow rates and change in low flow regime;

e Change in pool water level and streamflow characteristics due to subsidence induced
fracturing and tilt;

e Change in flood regime of watercourses and local tributary gullies;
e Change in overland flow behaviour; and

e Reduction in water supply to downstream surface water users.

Number: TAH-HSEC-00361 Status: Released Effective: Thursday, June 29, 2023
Page 57 of 152
Owner: Zina Ainsworth Version: 4.0 Review: Monday, June 29, 2026

Uncontrolled when printed



42.1.1 Baseflow and Low Flow Regime

SLR (2022) describe baseflow reduction as ‘...the process of inducing leakage from a creek or river into the
aquifer via a downward gradient or weakening an upward gradient from the aquifer into the watercourse
and thereby reducing the rate at which baseflow occurs’.

The baseflow reduction associated with mining of LW S1A-S6A and cumulative mining activities! was
predicted using an updated numerical groundwater model, as described in Appendix E. The predicted
baseflow reduction rates for watercourses within the vicinity of the Study Area are listed in Table 19.

Table 19 Predicted Baseflow Reduction for Watercourses

Predicted Baseflow Reduction (ML/d)

Watercourse Monitoring Site Location
LW S1A-S6A Cumulative Mining
Dogtrap Creek DT15-QRLa 0.002 0.039
Teatree Hollow TT8-QRLa 0.001 0.053
Bargo River BR13-QRLa <0.001 0.026
Bargo River BR14-Qla <0.001 0.073
Hornes Creek HC9-Qla <0.001 0.004

Source: Appendix E (SLR, 2022).

Baseflow reduction was not predicted to occur in Cow Creek which is located to the south-east of the
Study Area and within the Sydney Drinking Water Catchment (refer Figure 3).

In general, the updated numerical groundwater model predicted less reduction in baseflow in comparison
with that predicted for the EIS (SLR, 2022).

Baseflow reduction is expected to be most noticeable during periods of low flow which would normally be
dominated by baseflow. The effect on low flows can be seen by comparing the flow duration curves
generated for the pre-mining and post-mining scenarios.

Figure 16 shows the effect of the predicted baseflow reduction rates on streamflow at monitoring site
B13-QRLa in the Bargo River. Figure 16 illustrates that there is expected to be negligible effect on
streamflow rates in the Bargo River at monitoring site BR13-QRLa based on the predicted baseflow
reduction rate associated with mining LW S1A-S6A or cumulative mining effects.

Figure 17 shows the effect of the predicted baseflow reduction rates on streamflow at monitoring site
DT15-QRLa in Dogtrap Creek. Figure 17 illustrates that there is expected to be negligible effect on
streamflow rates in Dogtrap Creek at monitoring site DT15-QRLa based on the baseflow reduction
predictions associated with mining LW S1A-S6A. The predicted baseflow reduction associated with
cumulative mining may result in effects on flows in Dogtrap Creek when the flow rate is less than
approximately 0.5 ML/d. The probability that the flow rate would exceed 0.1 ML/d would reduce from
58% of the time pre-mining to 53% of the time post-mining based on the predicted baseflow reduction
rate associated with cumulative mining. This level of change would be low compared to natural variability
in catchment conditions.

The effect on streamflow rates in Teatree Hollow at monitoring site TT8-QRLa, the Bargo River at
monitoring site BR14-QlLa and Hornes Creek at monitoring site HC9-Qla is expected to be negligible based
on the predicted baseflow reduction rates for LW S1A-S6A and cumulative mining.

1 Includes Appin, Dendrobium, Metropolitan, Russell Vale and Cordeaux mines
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Figure 16  Flow Duration Curve — Bargo River (BR13-QRLa) Predicted Baseflow Reduction Effect

Figure 17  Flow Duration Curve — Dogtrap Creek (DT15-QRLa) Predicted Baseflow Reduction Effect
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4,2,1.2 Pool Water Level and Streamflow

4213

4.2.2

Where Teatree Hollow and Teatree Hollow tributary are directly mined beneath, upsidence and
compressive strains due to valley closure are expected to be of sufficient magnitude to result in the
buckling of underlying strata and associated surface fracturing at some locations. At these locations it is
likely that water would be diverted from the watercourse into the underlying dilated strata. The diverted
flow would be conveyed via the dilated strata and remerge further downstream in the watercourse as
surface flow. As such, although Teatree Hollow and Teatree Hollow tributary are likely to incur localised
reductions in pool water level and streamflow associated with fracturing in the vicinity of LW S1-S6A, the
net reduction in streamflow conveyed from Teatree Hollow to the Bargo River is expected to be
negligible.

This is consistent with that stated in the EIS and observed at historical Tahmoor Mine areas. Mining
related impacts associated with Tahmoor North, including streambed and rockbar fracturing, occurred at
a number of locations in Redbank Creek resulting in diversion of surface flow through the dilated strata
and re-emergence of the flow further downstream in Redbank Creek. A recent study undertaken by
Tammetta (2021), concluded that, although there was a statistically significant reduction in streamflow at
sites in Redbank Creek which had been directly mined beneath, there was no evidence of a statistically
significant reduction in streamflow at the downstream monitoring site in Redbank Creek beyond the
extent of subsidence effects.

Surface water level and streamflow monitoring within and adjacent to the Study Area is proposed (refer
Section 5) and TARPs have been developed to assess the need for a response which may include
remediation (refer Appendix A).

Overland Flow and Flooding

The maximum predicted total conventional tilt ranges between 7 mm/m (LW S1A) and 9.5 mm/m

(LW S6A) (MSEC, 2022). The natural gradient overlying the Study Area, excluding watercourses, ranges
between approximately 2.5 mm/m and 50 mm/m. At locations of minimum natural gradient, the
predicted subsidence may result in a very slight reduction in surface grade (i.e. 0.02%). This level of
change is not expected to result in impacts to overland flow or to remnant ponding in the landscape
(excluding the watercourses).

Above the approved longwalls, the natural gradient of Teatree Hollow varies between 20 mm/m and
50 mm/m and the natural gradient of Teatree Hollow tributary varies between 9 mm/m and 40 mm/m
(MSEC, 2022). The predicted maximum tilts associated with mining LW S1A to LW S6A are notably less
than the natural gradient of Teatree Hollow and Teatree Hollow tributary. There is potential that
localised areas along the watercourses may experience a slight reduction in grade where the natural
gradients are low. The predicted change in grade is typically less than 1% and, as such, any localised
changes in ponding are expected to be negligible (MSEC, 2022).

As detailed in the EIS, subsidence related changes to the topography of the Study Area are not expected
to result in detectable increases in the flood inundation extent associated with Teatree Hollow and
Teatree Hollow tributary.

Water Quality

4.2.2.1 Elevated Constituents

Isolated, episodic pulses in salinity, iron, manganese, zinc and nickel may occur in Teatree Hollow and the
Bargo River tributary due to subsidence induced changes in surface water runoff, underflow and baseflow
discharging to these surface water systems. Localised and periodic increases in electrical conductivity and
concentrations of dissolved iron, manganese, zinc, sulphate and nickel were recorded at monitoring sites
in Redbank Creek overlying and downstream of longwall panels during and shortly following mining at
Tahmoor North. While there were some periodic increases in constituents recorded at locations
downstream of mining impacts, potentially due to re-emergence of upstream diverted flow, the increases
were found to be temporary and decreased to baseline levels with time (HEC, 2020; HEC, 2021).
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Water quality monitoring within and adjacent to the Study Area is proposed (refer Section 5) and TARPs
have been developed to assess the need for a response which may include remediation (refer
Appendix A).

4,2.2.2 Gas Emissions

Methane is naturally present in many shallow surface water and groundwater systems as a result of
organic decomposition and redox-methanogenesis reactions (DoP, 2008). When sediments are disturbed
by mining related subsidence effects, methane derived naturally may be released more rapidly in surface
water systems (DoP, 2008). The generative fluxes and concentrations are generally low and
inconsequential (DoP, 2008).

In areas where gas releases occur into the water column, there is insufficient time for substantial amounts
of gas to dissolve into the water column (MSEC, 2022). As the majority of gas is released into the
atmosphere, water quality impacts and dieback of riparian vegetation associated with gas emissions is
rare.

Gas emissions were reported to have occurred at the Tahmoor Western Domain and at other mining
areas in the Southern Coalfield. During mining of Longwalls West 1 and West 2 in the Tahmoor Western
Domain, small although reasonably persistent gas bubbles were observed in a pool in Matthews Creek.
Evidence of vegetation dieback associated with the observed gas emissions was not reported to have
occurred (Niche, 2021). Additionally, impacts to water quality and aquatic ecology were not evident (HEC,
2021; Niche, 2021).

Based on findings from mining of the Tahmoor Western Domain and other mining areas in the Southern
Coalfield, it is likely that gas emissions would occur as a result of mining activities associated with the
Project. However, it is unlikely that gas emissions at the surface would result in long-term or extensive
vegetation die-back. As the majority of gas is released into the atmosphere, water quality impacts are
unlikely to occur.

4.2.3 Erosion and Sedimentation

Slight increases in the gradients of Teatree Hollow and Teatree Hollow tributary may occur where the
watercourses flow into the predicted subsidence trough near the longwall edges (MSEC, 2022). However,
the predicted maximum increase in grade is 1% which is relatively small compared with the natural
watercourse gradients. As such, the potential for increased scouring and erosion is not expected to be
substantial (MSEC, 2022).

Consistent with the EIS, localised areas of increased erosion may occur in watercourses where the
streambed material is comprised predominantly of mud and/or sand or where soft knickpoints are
present. Although the potential increase in erosion is expected to be negligible, knickpoints and
watercourse stability will be monitored as summarised in Section 5 and detailed in Appendix B.

4.2.4 Aquatic Biodiversity

Potential impacts to aquatic biodiversity associated with mining LW S1A-S6A are detailed in the
Biodiversity Management Plan and summarised as follows.

In the event of fracturing, which is predicted to occur for the reaches of Teatree Hollow and Teatree
Hollow tributary which directly overlie LW S1A-S6A, there is potential for a reduction in pool water level
and associated reduction in available aquatic habitat and macroinvertebrate biomass. Additionally, a
temporal reduction in fish passage may occur during periods of low flow. It is noted, however, that few
fish species were observed during the aquatic ecology surveys and aquatic threatened species are
considered unlikely to be present in the Study Area (refer Section 3.4).

For macroinvertebrates, while total biomass will likely be reduced, it is unlikely that a catchment scale
change in overall assemblage and family richness will be measurable. The liberation of contaminants
from subsidence induced fracturing in watercourses, with resulting localised and transient water quality
impacts, has the potential to impact aquatic biota. This is particularly the case where increased iron
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precipitation occurs. Streams that are acidic and low in alkalinity are more likely to be impacted as these
surface water systems have less buffering capacity against changes to pH. The surface water systems
within the Study Area typically have low alkalinity and slightly acidic to near neutral pH conditions (refer
Section 3.3 and Appendix D). As such, changes to pH would have greater impact on these surface water
systems and associated aquatic biota.

Where localised and transient pulses in metals are observed, the impacts to stream fauna are similarly
expected to be localised, with fauna likely to recover from transient spikes in concentrations. Localised
long-term changes to fauna may occur if metal concentrations are elevated for prolonged periods of time.

4.3 Potential Impacts to Groundwater Resources
The potential impacts to groundwater can be divided into two principal types:

e Impacts to groundwater level, i.e. drawdown and depressurisation, and associated changes in
groundwater quantity due to groundwater discharge into the mine workings and changes to
strata permeability and porosity; and

e Impacts to water quality characteristics due to enhanced aquifer connectivity/mixing.

Potential impacts have been assessed by SLR (2022) utilising an updated and comprehensive numerical
groundwater model. Further information pertaining to recent model updates are provided in the
Groundwater Technical Report (Appendix E)

4.3.1 Predicted Groundwater Inflow

Table 20 presents the predicted groundwater inflow to Tahmoor South for each water year to the end of
the approved mine life (SLR,2023).

Table 20 Predicted Groundwater Inflow

Water Year* Predicted Groundwater Inflow - Tahmoor South
Average Rate (ML/d) Annual Volume (ML)
2023-2024 2.16 789
2024-2025 2.07 755
2025-2026 1.90 692
2026-2027 0.86 313
2027-2028 0.12 45
2028-2029 0.12 46
2029-2030 0.12 46
2030-2031 0.12 45
2031-2032 0.12 46

* 1 July to 30 June. Groundwater inflow to Tahmoor South is predicted to increase over the first half of the
operational life of LW S1A-S6A, reaching a peak of approximately 789.3 ML (average of 2.16 ML/day) in
water year 2024. Inflow rates are predicted to decline gradually from water year 2024 to 2032.

As stated in Section 3.5, WAL36442 provides Tahmoor Coal with 1,642 units of entitlement from the
Sydney Basin Nepean Groundwater Source, in accordance with the Greater Metropolitan Region
Groundwater Sources Water Sharing Plan 2023. The predicted groundwater inflow, as presented in Table
20, indicates that the 1,642 units of entitlement held by Tahmoor Coal is not expected to be exceeded
over the duration of the approved mine life.

As historically required, groundwater ‘take’ associated with the Tahmoor Mine workings, i.e. the total
groundwater inflow to the active and historical Tahmoor Mine workings that is subsequently transferred
to the surface, has been predicted and is reported in Error! Reference source not found.Table 20.
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The numerical groundwater model is currently in revision to predict the volume of groundwater inflow
that would report to and remain in the void space following completion of longwall extraction (i.e.
groundwater that becomes stored in the void space during the recovery / aquifer equilibration phase).
Following completion of the model revision, the WMP would be revised to present the revised predictions
of groundwater inflow with consideration to post-recovery stored volumes in the historical workings.

As stated above, Tahmoor Coal currently holds sufficient WAL entitlements to account for the
groundwater inflow volumes predicted to be transferred from the Tahmoor Mine workings to the surface
over the duration of the approved mine life. Tahmoor Coal is investigating the potential to obtain
additional WAL entitlement to account for the volume of groundwater stored in the void space of the
historical mine workings post-recovery, subject to the outcomes of the revised groundwater modelling.

4.3.2 Groundwater Levels
4.3.2.1 Predicted Drawdown

The predicted maximum drawdown associated with mining of LW S1A-S6A (incremental drawdown) is
presented in Figure 18 to Figure 20. Figure 18 shows the predicted maximum water table drawdown
associated with mining of LW S1A-S6A. The water table (shallow groundwater aquifers) has been
featured as this reflects the highest level of connectivity with environmental (surface) features (refer
Appendix E). The results presented in Figure 18 indicate that the maximum predicted water table
drawdown is generally less than 4 m within the Study Area, with the predicted drawdown extending
approximately 0.5 km to the north and northeast, and approximately 0.5 km southwest towards Lake
Nepean.

Figure 19 presents the predicted maximum drawdown in the lower Hawkesbury Sandstone which is the
predominant source of local groundwater extraction. Figure 19 shows that the maximum drawdown
extends radially from LW S1A-S6A. The 1 m drawdown contour extends 1 km to the south towards Lake
Nepean, and 1 km to the north and northeast.

Figure 20 shows that the maximum predicted depressurisation (1 metre contour) extends approximately
2 km to the south and 2 km to the east of from LW S1A-S6A. The cone of depression is predicted to be
steepest around the extracted longwalls.

The extent of the maximum drawdown predicted by the updated numerical groundwater modelling is less
than that presented in the EIS. The difference in drawdown extent is due to the updated model structure,
the use of depth dependence functions and pilot points in the updated model.

The predicted cumulative mining effects are detailed in Appendix E.
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Figure 18 Predicted Maximum Water Table (Shallow Hawkesbury Sandstone) Drawdown — LW S1A-S6A Impact
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Figure 19 Predicted Maximum Drawdown in the Lower Hawkesbury Sandstone — LW S1A-S6A Impact
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Figure 20 Predicted Maximum Drawdown in Bulli Seams — LW S1A-S6A Impact
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4.3.3 Groundwater Levels — Private Bores

There are three private groundwater bores predicted to incur greater than 2 metres of drawdown
resulting from mining of LW S1A-S6A. The highest drawdown of 2.4 m is predicted at GW032443 which is
located above LW S3A (SLR, 2022).

Ongoing monitoring of seven private groundwater bores has been negotiated, as summarised in Section 5
and detailed in Appendix E, and a TARP would be implemented, as detailed in Appendix A. Where a
reduction in groundwater yield or groundwater quality occurs at private groundwater bores and
investigation outcomes indicate a mining related effect, mitigation measures would be implemented as
described in Section 6.2.1.3.

4.4  Potential Impacts to Thirlmere Lakes

The model drawdown predictions do not extend to the Thirlmere Lakes. As such, increased infiltration
from the lakes to the groundwater system or a reduction in baseflow contribution from the alluvium to
the lakes was not predicted. Notwithstanding, a cross-sectional monitoring network has been
implemented as shown in Figure 25 and detailed in Appendix E (SLR, 2022). A TARP has also been
developed for Thirlmere Lakes to monitor for early warning signs of potential impacts and to initiate
appropriate actions and responses.

4.5 Potential Impact to Water Supply and Other Water Users

As shown in Table 19, SLR (2022) predicted a baseflow reduction rate of less than 0.001 ML/d at
BR14-Qla in the Bargo River associated with mining of LW S1A-S6A and a baseflow reduction of
0.073 ML/d associated with cumulative mining effects.

As stated in Section 3.5, Tahmoor Coal hold a total 41 ML entitlement for water access from the Maldon
Weir Water Source, in accordance with the Water Sharing Plan for Greater Metropolitan Region
Unregulated River Water Sources 2023. As such, Tahmoor Coal hold sufficient WALs to account for the
predicted annual baseflow reduction in the Bargo River of 0.37 ML (0.001 ML/d) associated with mining of
LW S1A-S6A.
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5 Subsidence Monitoring Program

5.1 Performance Measures and Indicators

Performance measures for surface water and groundwater resources are provided in Table 7 of Condition
C1 of SSD 8445 and summarised in Table 21. The Biodiversity Management Plan and associated TARPs
address potential impacts and proposed triggers, actions and responses in relation to aquatic and riparian

ecosystems.

Table 21

Groundwater Resources

Feature

All watercourses within the
Subsidence Area

Subsidence Performance Measures

No greater subsidence impact or environmental
consequences to water quality, water flows
(including baseflow) or stream health (including
riparian vegetation), than predicted in the EIS.

Subsidence Performance Measures and Performance Indicators for Surface Water and

Subsidence Performance Indicators

Exceedance of the impact assessment
criteria, as defined in the relevant
Level 1 to Level 3 trigger, where a
Level 3 trigger denotes progression
towards a potential exceedance of the
performance measure.

This performance measure and
performance indicator have been
incorporated into TARP WMP1, WMP3
and WMPS5.

Other watercourses

Negligible environmental consequences including
beyond those predicted in the EIS, including:

e Negligible diversion of flows or changes in the
natural drainage behaviour of pools;

o Negligible decline in baseline channel stability;
e Negligible gas releases and iron staining; and
e Negligible increase in water turbidity.

The performance measure will be
considered to be exceeded if a Level 3
TARP is triggered in relation to water
level decline and/or water quality
changes and the investigation
outcomes indicate a mining related
impact based on monitoring data for
sites in Hornes Creek and the Bargo
River.

Performance indicators in relation to
channel stability are not proposed as
soft knickpoints have not been
mapped in Hornes Creek or the Bargo
River.

This performance measure and
performance indicator have been
incorporated into TARP WMP2, WMP4
and WMP6.

GDEs including Thirlmere
Lakes

Negligible impacts including:
e Negligible change in groundwater levels; and
e Negligible change in groundwater quality.

The performance measure will be
considered to be exceeded if a Level 3
TARP is triggered and the investigation
outcomes indicate a mining related
impact based on monitoring data for
the Thirlmere Lakes.

This performance measure and
performance indicator have been
incorporated into TARP WMP13
(groundwater bores monitoring for
Thirlmere Lakes).
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For the purpose of this management plan, ‘negligible’ is defined as being ‘so small and insignificant as to
not be worth considering’. A negligible impact is viewed with regards to a long term context, causing little
or no impact. If a short term impact causes a greater than negligible impact, the impact can still be
considered negligible if the impacts are of a limited duration and are considered negligible when
considered over the long term.

As detailed in Section 4.2 and consistent with that presented in the EIS, where Teatree Hollow and
Teatree Hollow tributary are directly mined beneath, surface fracturing and diversion of flow to the
underlying dilated strata is predicted to occur. As such, TARPs have been designed to enable
identification of potential impacts and to initiate appropriate actions and responses. Where mining
related impacts occur to watercourses, remediation works are proposed to be implemented as
documented in the TARPs. Where required, the remediation works would be guided by a Watercourse
Corrective Management Action Plan (WCAMP) which would include performance indicators relating to
the effectiveness of the proposed remediation works. Further discussion on remediation actions is
provided in Section 4.2.1.2.

Based on the predicted subsidence impacts (MSEC, 2022), it is considered that the performance measures
for surface water and groundwater resources within the Study Area will be achieved during and after
mining of LW S1A-S6A.

Regarding the performance measure for ‘all watercourses within the Subsidence Area’, the EIS concludes
that where the longwalls directly mine beneath the streams, it is considered likely that fracturing would
result in surface water flow diversion and that localised and transient increases in water quality
constituents would occur. The performance measure will be considered to be exceeded if subsidence
impacts cannot be repaired in a manner that restores pool water holding capacity and stream health.
Remediation measures will be developed as required and detailed in the Watercourse Corrective Action
Management Plan (C12 of the SSD 8445). These plans will contain relevant performance indicators
specific to remediation performance measures.

5.2  Surface Water and Groundwater Monitoring Program

A subsidence monitoring program for surface water and groundwater resources will be implemented to
monitor the impacts and consequences of subsidence effects during the extraction of LW S1A-S6A. The
Surface Water Monitoring Plan is included as Appendix B and the Groundwater Monitoring Plan is
detailed in Appendix E. Note that some sites have been commissioned following preparation of the
reports included as Appendix B and Appendix E (refer Section 3 and Section 3.7.3). The monitoring plans
detail the proposed monitoring sites to be established, the timing of establishment and details of the
proposed monitoring program. The surface water and groundwater monitoring program for the Project
would be progressively developed based on the stage and scope of the Project development. It is noted
that the number and location of proposed monitoring sites to be established will be dependent on:

e Gaining the necessary land access agreements; and
e The suitability of the site for the proposed monitoring.

The aim of the monitoring program is to identify where there is a risk of impact to surface water and
groundwater resources as a result of extraction activities. The monitoring program provides for the
opportunity to record the condition of each monitoring site during the following three phases:

e Prior to mining — baseline survey of the condition of the site before the commencement of
mining;
e During mining — monitoring of the condition of the site during active subsidence to establish

whether there has been any change to the site or if changes have occurred from the effects of
subsidence; and
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e Post mining — monitoring of the condition of the site after mining to identify whether there has
been any change to the site in the period since mining, and to assess if the ground surface
conditions have stabilised.

The TARP triggers have been designed to enable identification of potential impacts based on the before
and after monitoring at reference and performance measure sites. If an impact is identified to have
occurred or is likely to occur, the relevant TARP (refer to Appendix A) would then be referred to for the
identification of appropriate mitigation strategies.

Access for features associated with the TARPs have been established with long-term Land Access
Agreements covering a large proportion of Teatree Hollow, Teatree Hollow tributary, the Bargo River, the
Bargo River tributary and Hornes Creek. Extensive consultation has occurred to reach agreement with as
many landowners as possible associated with these watercourses. Tahmoor Coal will continue to consult
with the community regarding Land Access Agreements.

5.2.1 Quality Assurance / Quality Control

A Before-After-Control-Impact (BACI) framework has been implemented, where feasible, for surface
water and groundwater monitoring and has been incorporated in the design of the TARP triggers. The
monitoring program aims to develop a baseline (before) dataset for a range of surface water and
groundwater features and to assess operational and post-mining (after) impacts through the monitoring
of reference (control) and performance measure (impact) sites.

Quality assurance and quality control (QA/QC) for water quality monitoring is and would continue to be
undertaken in accordance with the Australian and New Zealand Guidelines for Fresh & Marine Water
Quality (ANZG, 2018). The sample collection is and would continue to be undertaken by an experienced
field technician. The sample analysis undertaken by a National Association of Testing Authorities (NATA)
accredited laboratory and the data analysis undertaken by a specialist consultant. Where a data record is
identified as potentially erroneous by the specialist consultant, the value is and would be queried with
and reviewed by the field technician. The same process is and would be undertaken for pool water level
records, with the records also verified through comparison of the manual field measurements and
automatic water level logger records.

5.2.2 Monitoring Site Locations and Monitoring Program Summary

The monitoring site locations are shown in Figure 21 to Figure 25. A summary of the monitoring program
is provided in Table 22.

Number: TAH-HSEC-00361 Status: Released Effective: Thursday, June 29, 2023

Page 70 of 152
Owner: Zina Ainsworth Version: 4.0 Review: Monday, June 29, 2026

Uncontrolled when printed



Figure 21  Existing Surface Water Monitoring Sites Specific to LWS1A-S6A
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Figure 22  Pool Visual Inspection Sites
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Figure23  Morphology and Channel Stability Monitoring Sites
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Figure 24  Existing and Proposed Groundwater Monitoring Sites
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Figure 25 Thirlmere Lakes Monitoring Sites
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Table 22 Monitoring Program for Surface Water and Groundwater Resources Relevant to LW S1A-S6A

Feature Monitoring Component / Location Pre-mining Monitoring During Mining Monitoring Post-mining Monitoring

Surface Water Monitoring

Streamflow Existing site: Continuous record. Data Continuous record. Data Continuous record, data
TT-F1 downloaded prior to the downloaded and reviewed downloaded and reviewed
commencement of secondary monthly. quarterly for 12 months following
extraction in relevant catchment. the completion of LW S6A or as

required in accordance with a
Watercourse Corrective Action
Management Plan.

Surface water Existing sites: Monthly sampling prior to Monthly sampling and analysis Monthly sampling and analysis
quality TT1-Qla, TT2-Qla, TT3-Qla, TT7-Qla, TT9- secondary extraction of the or as required by a specified for a minimum of 12 months
Qla, TT12-Qla, TT13-Qla, TT14-QLa, HC1- relevant longwall. action relevant to a trigger following the completion of LW
Qla, HC9-QLa, HC4-QRLa, HC3-Qla, HC13- level. S6A or as required in accordance
Qla, HC15-Qla, BR3-Qla, BR6-Qla, BR13- with a Watercourse Corrective
QRLa, BR12-Qla, BR16-Qla, BR17-Qla, BR18- Action Management Plan.
Qla
Parameters:

Field analysis: pH, electrical conductivity (EC) and dissolved oxygen (DO), temperature and oxygen
reduction potential (ORP).

Laboratory analysis for: pH, EC, total dissolved solids, total suspended solids, turbidity, major cations”,
sulphate, alkalinity, chloride, dissolved and total metals?*, total kjeldahl nitrogen, total nitrogen, total
phosphorus, total cations and total anions.

* Calcium, magnesium, sodium and potassium.
* Aluminium, arsenic, barium, copper, iron, lead, lithium, manganese, nickel, selenium, strontium and zinc.
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Table 22 (Cont.)

Feature

Monitoring Component / Location

Pre-mining Monitoring

Monitoring Program for Surface Water and Groundwater Resources Relevant to LW S1A-S6A

During Mining Monitoring

Post-mining Monitoring

Surface Water Monitoring

headwater sites.

sites within the active
subsidence zone using fixed
location photo points.

Annual catchment survey of 10
headwater sites.

Pool water Existing sites: Continuous record and monthly Continuous record and monthly | Continuous record and monthly
level TT1-Qla, TT2-Qla, TT3-Qla, TT7-Qla, TT9- manual measurements. Data manual measurements. Data manual measurements for a
Qla, TT12-Qla, TT13-Qla, TT14-Qla, HC1- downloaded prior to the downloaded and reviewed minimum of 12 months following
Qla, HC9-Qla, HC4-QRLa, HC3-Qla, HC13- commencement of secondary monthly. the completion of LW S6A or as
Qla, HC15-Qla, BR3-Qla, BR6-QLa, BR12- extraction of the relevant required in accordance with a
Qla, BR13-QRLa, BR16-Qla, BR17-Qla, BR18- | longwall. Watercourse Corrective Action
Qla Management Plan.
Physical Teatree Hollow, Teatree Hollow tributary One observation prior to mining Observations every month Quarterly observations over 12
features and and the Bargo River tributary pools and using fixed location photo points. | during the active subsidence months for pools that are no
natural reaches period (after 200 m of longer within the active
behaviour of secondary extraction of relevant | subsidence zone or as required in
pools and longwall) for sites within the accordance with a Watercourse
reaches active subsidence zone” using Corrective Action Management
fixed location photo points. Plan.
Morphology Headwater and knickpoint sites in Teatree One observation prior to mining Observations of knickpoint One observation of knickpoint
and channel Hollow, Teatree Hollow tributary and the using fixed location photo points. | formation every month during formation at sites that are no
stability Bargo River tributary One catchment survey of 10 the active subsidence period for | longer within the active

subsidence zone using fixed
location photo points.

One catchment survey of 10
headwater sites.

Post-mining geomorphology

survey following completion of
mining LW S6A.

“Survey area to include upstream, downstream and adjacent pools (to the extent of the potential impact) where a trigger exceedance has occurred at a potential impact site(s) in accordance

with the TARPs

Number: TAH-HSEC-00361

Owner: Zina Ainsworth

Status:

Version: 4.0

Released Effective:

Review:

Uncontrolled when printed

Thursday, June 29, 2023

Page 77 of 152

Monday, June 29, 2026




Table 22 (Cont.)

Feature

Monitoring Component / Location

Pre-mining Monitoring

Monitoring Program for Surface Water and Groundwater Resources Relevant to LW S1A-S6A

During Mining Monitoring

Post-mining Monitoring

Groundwater Monitoring

Groundwater
level at all
monitoring
bores

Existing sites (VWPs):

TBCO09, TBCO18, TBCO19B, TBCO20, TBCO24,
TBC026, TBCO27, TBCO32, TBCO33, TBCO34,
TBC038, TBCO39

VWPs recording pressure readings
hourly. The system is telemetered
so that data is transmitted
continuously and can be accessed
at any pointin time.

VWPs recording pressure
readings hourly. The system is
telemetered so that data is
transmitted continuously and
can be accessed at any point in
time.

Continuous record of water
level/pressure for a minimum of
12 months following the
completion of active dewatering
or as deemed necessary in
consideration to the status of
aquifer recovery or as required
for future extraction activities.

Existing sites (OSP):

REA4, P51a, P51b, P52a, P53a, P53b, P53c,
P54a, P54b, P55a, P55b, P55c, P56a, P56b,
P56¢

Continuous record and monthly
manual measurements of water
level. Data downloaded prior to
the commencement of secondary
extraction of the relevant

Continuous record and monthly
manual measurements of water
level. Data downloaded and
reviewed monthly.

Continuous record (where loggers
installed) and quarterly manual
measurements of water level for
a minimum of 12 months
following the completion of

Private Bores (OSP): longwall. active dewatering or as deemed
GW109257, GW104008, GW112473, necessa;y in Ffon5|derat|on to the
GW104659, GW062068, GW105395, status °d ]fq“f' er recovery or as
GW104323 req.u!r.e or future extraction
activities.
Proposed sites (OSP):
P57a, P57b, P57¢, P50a, P50b, P50c
OSP = open standpipe, VWP = vibrating wire piezometer
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Table 22 (Cont.)

Feature

Monitoring Component / Location

Pre-mining Monitoring

Monitoring Program for Surface Water and Groundwater Resources Relevant to LW S1A-S6A

During Mining Monitoring

Post-mining Monitoring

Groundwater Monitoring

Groundwater
level at
Thirlmere Lakes

Existing VWP: TBC039
Existing OSP: GW062068, GW104659

Proposed OSPs: P50a, P50b, P50c
NSW Government monitoring bores:

GW075409-1, GW075409-2, GW075410,
GWO075411

Continuous record and monthly
manual measurements of water
level and water quality. Data
downloaded prior to the
commencement of secondary
extraction of the relevant
longwall.

Continuous record and monthly
manual measurements of water
level and water quality. Data
downloaded and reviewed
monthly.

Continuous record (where loggers
installed) and quarterly manual
measurements of water level for
a minimum of 12 months
following the completion of
active dewatering or as deemed
necessary in consideration to the
status of aquifer recovery or as
required for future extraction
activities.

Groundwater
quality at
monitoring
bores within
and adjacent to
the Study Area

Existing sites (OSP):

REA4, P51a, P51b, P52a, P53a, P53b, P53c,
P54a, P54b, P55a, P55b, P55c, P56a, P56b,
P56c¢

Existing sites (VWPs):

TBCO09, TBCO18, TBCO19B, TBCO20, TBCO24,
TBCO026, TBCO27, TBCO32, TBCO33, TBCO34,
TBCO38, TBCO39

Private Bores (OSP):

GW109257, GW104008, GW112473,
GW104659, GW062068, GW105395,
GW104323

Proposed sites (OSP):
P57a, P57b, P57c, P50a, P50b, P50c

Monthly sampling.

Monthly sampling and analysis.

Quarterly sampling and analysis
for a minimum of 12 months
following the completion of
active dewatering or as deemed
necessary in consideration to the
status of aquifer recovery or as
required for future extraction
activities.

OSP = open standpipe, VWP = vibrating wire piezometer
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Table 22 (Cont.) Monitoring Program for Surface Water and Groundwater Resources Relevant to LW S1A-S6A

Feature Monitoring Component / Location Pre-mining Monitoring During Mining Monitoring Post-mining Monitoring

Groundwater Monitoring

Groundwater Existing OSPs: GW062068, GW104659 Monthly sampling. Data Monthly sampling and analysis. | Quarterly sampling and analysis

qu.ality at Proposed OSPs: P50a, P50b, P50C downloaded prior to the Downloaded and reviewed for a minimum of 12 months

Thirlmere Lake commencement of secondary monthly. following the completion of

monitoring NSW Government monitoring bores: extraction of the relevant active dewatering or as deemed

bores GW075409-1, GW075409-2, GW075410, longwall. necessary in consideration to the

GW075411 status of aquifer recovery or as

required for future extraction
activities.

OSP = open standpipe, VWP = vibrating wire piezometer
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5.3

54

5.5

5.6

Streamflow Gauging Stations

A streamflow gauging station has been constructed on Teatree Hollow (TT-F1 in Figure 21). Baseline
streamflow data is available for this location from January 2020 to October 2022. As described in Section
6.3.2.3, the streamflow monitoring data recorded from commencement of mining will be assessed in
comparison to the baseline streamflow data to identify potential reduction in Teatree Hollow streamflow
volume following commencement of mining.

Groundwater Extraction Monitoring

Groundwater pumped from all sumps in the mine workings is currently, and will continue to be,
monitored by means of flow meters fitted to pipelines recording pumping times and rates. This water
reporting to the underground workings and sumps may include groundwater seepage inflows, supply
inflows (potable supply and for operations) and some re-circulation.

Longwall Fracturing Investigations

TSC-1 is a fully cored borehole, with a full suite of geological, geotechnical and hydrogeological testing
conducted through the sequence (refer Figure 24 for location). The borehole was cored from surface to
seam, with the Bulli Seam depth of 404.00 m. The location of this borehole (off the southern end of LW
S1A) makes it suitable as a pre-mining Height of Fracturing (HoF) investigation borehole. A post-mining
HoF borehole would be installed following completion of mining LW S1A.

A second fully cored pre-mining HoF borehole is proposed to be installed above LW S4A pending land
access agreement. The borehole would be installed prior to commencement of mining the preceding
longwall (e.g. prior to LW S3A if it is to be located over LW S4A). A post-mining HoF borehole would be
installed following completion of the relevant longwall.

Baseline Monitoring to Support Future Extraction Plans

Monitoring data collected and analysed during the mining of LW S1A-S6A would be used to inform future
Extraction Plans for the Project. The monitoring program for future Extraction Plans would build on the
baseline monitoring undertaken to date, with additional monitoring sites implemented as required. The
monitoring program would be adapted to changing priorities, mine design and/or include improvements
to the overall design of the monitoring program.

The proposed surface water monitoring to be implemented for future Extraction Plans is detailed in
Appendix B and includes monitoring of pool water level, water quality and streamflow in Dogtrap Creek in
addition to monitoring of pool physical features and geomorphology. The monitoring program would be
implemented at least two years in advance of mining the relevant longwall.

As indicated in Table 22, a period of post-mining monitoring is proposed for all groundwater monitoring
bores of interest. These bores of interest would be established 12 months prior to completion of
extraction of LW S6A and would be dependent on a review of historical data, bore suitability (i.e., bore
condition, access agreements, etc) and suitability for purpose.

The intention of the post-mining monitoring is to allow ongoing review of potential impacts (i.e.
depressurisation lags) and degree of recovery whilst also providing continued baseline data to support
future Extraction Plans, both in terms of conceptual understanding of the effects of longwall mining and
for improving confidence in the ability to simulate these in numerical models.
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6 Subsidence Management Strategies

6.1 Mine Design Considerations

The Tahmoor South Domain mine plan has undergone a series of amendments since the issue of the first
EIS for the Project in 2014. These mine plan revisions are summarised below:

e EIS Submission (2014): Original EIS submission, which was placed on hold and subsequently
withdrawn in late 2015;

e EIS Submission (January 2019): Updated EIS submission based on revised Secretary’s
Environmental Assessment Requirements (SEARs) issued in June 2018;

e Project Amendment Report (February 2020): The mine design was modified to reduce
potential environmental impacts of the Project through the reduction in the extent of
longwall mining. This was achieved by the following modifications:

i.  Removal of LW 109, which was located directly beneath Dogtrap Creek. This would
result in elimination of direct impacts to Aboriginal heritage items;

ii. Configuration of the longwall layout to comprise two series of shorter longwall
panels;

iii. Reduction in the proposed longwall width, from approximately 305 m to
approximately 285 m; and

iv. Reduction in the height of extraction within the longwall panels from up to 2.85 m to
upto2.6m.

e Second Amendment Report (August 2020): The mine design was again modified to further
reduce potential environmental impacts. This included the removal of two longwalls in the
southern part of the mine near the township of Bargo (LW 107B and LW108B), which would
result in a reduction in magnitude of subsidence impacts.

The numerous modifications of the Tahmoor South Domain mine plan have resulted in a reduction of the
magnitude and extent of subsidence impacts, as well as avoidance of significant impact to sensitive
surface features of the environment, including Aboriginal heritage items.

The current mine plan proposes to complete underground mining with access to the Tahmoor South
Domain provided from the existing pit top facilities. This mine design consideration minimises surface
impacts from mining through the avoidance of establishing new surface facilities.

6.2 Management, Remediation and Verification Measures
6.2.1 Mitigation Measures and Corrective Management Actions

For watercourses which are affected by mining-induced subsidence effects but the effects do not extend
as far as surface fracturing or flow diversion, corrective management actions (CMAs) would be
implemented as described in the TARPs (refer Appendix A). The CMAs would be proposed and
implemented based on the nature of non-fracture effects. The monitoring of and success of the CMAs
would be reported in the Six Monthly Subsidence Impact Report and Annual Review.

In accordance with Consent Condition C12 and as described in the TARPs (refer Appendix A), a
Watercourse Corrective Action Management Plan (WCAMP) will be prepared for watercourses damaged
by subsidence impacts. ‘Damage’ of a watercourse is considered to relate to mining-induced fracturing of
a watercourse and redirection of streamflow and/or localised and transient increases in water quality
constituents.
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6.2.1.1 Soft Knickpoints and Headwater Streams

If notable development of soft knickpoints and/or notable erosion and sedimentation of headwater
streams was observed, the knickpoints and headwater streams would be professionally assessed in order
to identify appropriate corrective management actions. The most reliable approach to erosion control
comprises rock grade structures, however, the exact nature of the management measure would be
assessed based on the nature of the erosion and sedimentation and site access restrictions.

6.2.1.2 Pool and Watercourses

As noted in Section 4.2.1, there is potential that, where directly undermined, Teatree Hollow and the
Teatree Hollow tributary may experience the full range of subsidence related effects and, as such, a
reduction in pool water holding capacity and connective streamflow may occur. Accordingly, surface
water level and streamflow monitoring within and adjacent to the Study Area is proposed (refer Section 5
and Appendix B) and TARPs have been developed to assess the need for a response which may include
remediation (Appendix A).

Stream remediation measures, comprising grout curtains and grout pattern injection, have been
successfully implemented in Redbank Creek and Myrtle Creek to remediate subsidence impacts
associated with mining in Tahmoor North.

Appendix F presents a detailed assessment of the effectiveness of remediation works conducted to date
in Redbank Creek and Myrtle Creek. The effectiveness of remediation works was assessed with respect to
the improvement in pool water holding capacity, pool water level recession and aquatic habitat and
stream health. The assessment outcomes identified that the effectiveness of the remediation works has
been predominantly high at sites in Myrtle Creek and predominantly medium to high at sites in Redbank
Creek.

A WCAMP would be developed where subsidence results in fracturing of the stream bed or controlling
rockbars of watercourses. The WCAMP would be developed consistent with that developed and
implemented for Myrtle Creek and Redbank Creek, incorporating learnings from these remediation
works. Itis envisaged that a staged approach to the remediation works would be adopted, with
outcomes from each stage used to guide the approach adopted for the next stage.

The WCMAP would be developed in collaboration with relevant government agencies and would
incorporate performance measures and indicators for assessing the effectiveness of the remediation
works implemented. The performance measures and indicators would relate to the effectiveness of the
remediation works for improving pool water holding capacity, pool water level recession and aquatic
habitat and stream health.

6.2.1.3 Private Groundwater Bores

As detailed in Appendix A and Appendix E, where a mining related activity results in detrimental impact
to private groundwater bores, Tahmoor Coal would implement make good provisions in consultation with
the affected landholder and where applicable, Subsidence Advisory NSW.

Tahmoor Coal has been implementing this process during the life of Tahmoor/Tahmoor North. The
process allows for bore owners to apply to Tahmoor Coal if they believe the level or quality of a bore has
declined triggering an assessment into the potential cause (i.e. mining related). If it is identified from an
independent investigation that the mine is responsible, then remedial action would be implemented.

The make good process would be staged by Tahmoor Coal in accordance with the proposed mining
schedule and the results of predictive groundwater modelling. Contact has been made with landholders
whose registered bores are predicted to experience a drawdown of greater than 2 m, as per the NSW
Aquifer Interference Policy (AIP) criterion, or whose bores are at risk of subsidence related impacts.
Following this initial contact with landholders and where access was granted, a baseline field survey has
been completed to verify bore details — location, depth, condition of bore and pump, standing water
levels, groundwater quality and usage (where possible). Survey findings have been provided to the
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landholder so that they have the same baseline information as Tahmoor Coal. This information has
provided both parties with a thorough understanding of the current bore condition and a reference point
for comparison with subsequent bore assessments as mining progresses. The verified bore data has also
been included in the recent update of the groundwater model.

In the event that a mining-related impact to a private bore has been confirmed and any further potential
impacts are understood (based on groundwater modelling), the landholder and Tahmoor Coal would
develop a make good agreement. This agreement would include specific make good mitigation measures
and would outline a potential timeframe for undertaking these measures in consultation with the
landholder. The make good agreement would include and consider the conditions of any development
consents, the provisions of the AIP and the NSW Coal Mine Subsidence Compensation Act 2017.

There are a number of make good options that may be adopted, based on the details and characteristics
of an individual bore and the extent of mining-induced impacts. These mitigation measure options
include:

e Bore maintenance where physical adjustments and regular maintenance of the bore(s) are
required to return them to pre-mining conditions. This could include extending the depth of
the bore(s), or lowering of the pump(s) to return yield to pre-mining conditions;

e Replacement of bore(s) to provide a yield at least equivalent to the yield of the affected bore
prior to mining. This may be required where deepening of an existing bore is not possible (e.g.
the bore has partially collapsed or the bore hole has sheared);

e Provision of access to an alternative source of water or compensatory water supply. This
option may be offered while other measures are being undertaken and could include
connection to the town water supply or the provision of on-site storage (e.g. dam or water
tanks); and

e Compensation to reflect increased water extraction costs (e.g. due to lowering pumps or
installation of additional or alternative pumping equipment).

The compensatory water supply measures must provide an alternative long-term supply of water that is
equivalent, in quality and volume, to the loss attributable to the development. Equivalent water supply
should be provided (at least on an interim basis) as soon as practicable after the loss is identified, unless
otherwise agreed with the landowner. The burden of proof that any loss of water supply is not due to
mining impacts rests with Tahmoor Coal, in accordance with Condition B27 of SSD 8445.

If there is a dispute as to whether the loss of water is to be attributed to the development or the
measures to be implemented, or there is a dispute about the implementation of these measures, then
either party may refer the matter to the Planning Secretary for resolution, in accordance with Condition
B28 of SSD 8445. If Tahmoor Coal is unable to provide an alternative long-term supply of water,
compensation will be provided to the affected landowner, to the satisfaction of the Planning Secretary.

6.2.2 Verification Methods

The groundwater model would be validated periodically via comparison of monitoring results with
modelled predictions. Re-calibration would occur as necessary, and an independent review of the model
would be undertaken every three years. Following each round of model re-calibration, trigger levels
would be reviewed against the model predictions and revised as necessary. The revised trigger levels
would be documented in an updated version of this Water Management Plan.

Operational water balance reviews would continue to be undertaken monthly collating groundwater
extraction rates and on-site water supply and usage.
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Where pool remediation works are required, monitoring of pool water level would continue for the
duration of remediation works and for two years post-remediation in order to provide a suitable
timeframe for assessment of the effectiveness of remediation works. Additionally, aquatic ecology
surveys would continue for two years post-remediation.

6.3  Trigger Action Response Plan

A series of TARPs have been developed to address various components of surface water and groundwater
resources relating to the performance indicators to be adopted during LW S1A-S6A mining, in accordance
with Condition C8(g)(viii) of the Consent (refer to Appendix A).

The primary aims of the TARP are to:

Define appropriate trigger levels for surface water and groundwater resources;

Develop specific actions to respond to high risk of exceedance of any performance measure to
ensure that the measure is not exceeded; and

Present a plan in the event that a performance measure is exceeded or is likely to be exceeded
and describe the management / corrective actions to be implemented (i.e. notifications to
relevant agencies, groundwater reviews, revision in any WCMAP and/or Six Monthly Subsidence
Impact Reports).

The ‘Normal Condition’ section of each TARP indicates that the environment is performing within normal
levels or natural variability. Deviation from baseline or expected condition triggers an increased level of
risk to the environment (Level 1 or higher based on escalating corresponding risk).

6.3.1 Implementation of Monitoring Program and TARP Requirements

Tahmoor Coal’s standard approach for all monitoring, reporting, investigation and remediation is to
commence all tasks as soon as practicable. The following sections provide more information on this
standard approach to be adopted during the LW S1A-S6A pre-mining, mining and post-mining phases:

All monitoring commitments will be tracked on a weekly basis so that tasks are completed as
required, taking into consideration land access and environmental factors. Post-mining
monitoring will typically be completed within one month of the completion of the relevant
longwall and prior to the influence from the active subsidence zone on the feature from the next
longwall.

Following the receipt of monitoring data and laboratory results, specialist consultants will review
the data against the relevant TARPs as soon as practicable. If any TARP trigger has occurred,
specialist consultants will notify Tahmoor Coal as soon as practicable. Monitoring results and
TARP triggers will also be discussed during the monthly Environmental Response Group meetings,
and any relevant information from other disciplines will be shared within the group. It is noted
that discussions amongst specialists from different disciplines will not be restricted to ERG
meetings, and relevant specialists will be included at any time to discuss results and assist with
the completion of required actions and responses, as required.

In the event of a TARP trigger occurrence, Tahmoor Coal will initiate all requirements (actions and
responses) in accordance with the relevant TARP (i.e. investigation, report, negotiation, CMA
determination, or similar) as soon as practicable and endeavour to commence actions and
responses within one month of the exceedance being recorded. This timeframe is noted to be
subject to issues outside of Tahmoor Coal’s control such as land access constraints, inclement
weather, extended timeframes where further monitoring is required, and inability to
communicate with a third party / landholder.
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. Tahmoor Coal will complete the required actions and responses relating to the TARP trigger as
soon as practicable and will endeavour to finalise these requirements, subject to issues outside of
Tahmoor Coal’s control, as follows:

- Level 1 and Level 2 TARP trigger actions and responses within three months of the
exceedance being recorded;

- Level 3 and Level 4 TARP trigger actions and responses within six months of the exceedance
being recorded; and

- Exceeds Performance Measures actions and responses in accordance with the timeframes
provided in the relevant TARPs.

The TARPs define levels of variation in environmental conditions following commencement of mining, as
compared to normal (baseline) conditions, and the actions required to be implemented in response to
each level of variation. The assessment and investigation action and responses have been designed
accordingly:

e Alevel 1orLevel 2 trigger would initiate an initial assessment,

e A level 3 trigger would initiate a detailed investigation, incorporating findings from the initial
assessment. A Level 3 trigger may also initiate development of a WCAMP (detailed further in
Section 6.3.3).

6.3.2 Establishment of Trigger Levels
6.3.2.1 Water Quality (SSGVs)
The surface water quality SSGVs are listed in Table 13 and Appendix A.

Based on a detailed analysis of the baseline water quality records for Teatree Hollow, Hornes Creek and
the Bargo River, the SSGV (80 or 20" percentile baseline value) is regularly exceeded for two consecutive
months under normal (non-mining) conditions. As such, it is considered that three consecutive months of
SSGV exceedances would indicate a deviation from normal conditions and this forms the basis of the
water quality TARP Level 1 trigger (refer WMP1 and WMP2).

The proposed trigger criteria in relation to groundwater resources are detailed in Appendix E.
6.3.2.2 Water Level

The water level TARPs (WMP3 and WMP4) define levels of variation in pool water level from normal
conditions and the actions required to be implemented in response to each level of variation. Level 1
provides an early warning indication that there has been a change in water level characteristics at a given
monitoring site. Level 2 provides an indication that this change is atypical with consideration to baseline
conditions.

The ‘greater than 10 cm decline’” which forms a component of the Level 1 trigger definition indicates a
deviation in excess of level sensor accuracy (i.e. greater than 10 mm) however is less than the deviation in
water level under ‘normal’ climatic conditions. The Level 2 trigger definition refers to ‘atypical’
characteristics which is a deviation in water level in excess of natural variability.

The proposed trigger criteria in relation to groundwater resources are detailed in Appendix E.
6.3.2.3 Streamflow Reduction

An Australian Water Balance Model (AWBM) has been developed and calibrated to the baseline
streamflow records for TT-F1 (Teatree Hollow). In accordance with the TARPs (WMP3 and WMP4) a
streamflow reduction assessment will be conducted if a Level 1 trigger or above occurs in relation to pool
water level decline. The streamflow reduction assessment will comprise comparison of simulated
streamflow ('no mining scenario') with streamflow data recorded at TT-F1. Where there is a deviance in
the modelled and recorded streamflow, the volumetric variance would be calculated and compared to
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the WAL volume held by Tahmoor Coal. The volumetric variance in streamflow would be reported as
surface water take on an annual basis.

6.4  Contingency Plan

In accordance with Conditions C8(g)(ix) and E5(f) of the Consent, in the event that performance measures
(in the form of pre-defined triggers) are considered to have been exceeded or are likely to be exceeded, a
response will be undertaken in accordance with these TARPs (refer to Appendix A). This response is a
contingency plan that describes the management / corrective management actions which would be
implemented where required to remedy the exceedance.

If a WCMAP is required in accordance with the TARP, this plan will be prepared in accordance with Section
3.6.3 of the Extraction Plan Main Document.

The success of remediation measures that have been implemented for any TARP exceedance would be
reviewed as part of any WCMAP, the Six Monthly Subsidence Impact Reports and the Annual Review.

6.4.1 Watercourse Corrective Action Management Plan

A WCAMP will be prepared for watercourses damaged by subsidence impacts. Further to this, the
development of WCAMP is triggered in the following TARPs:

e Stream water quality for all watercourses within subsidence area;

e Stream water quality for other watercourses (Bargo River and Hornes Creek);

e Pool water level for all watercourses within subsidence area;

e Pool water level for other watercourses (Bargo River and Hornes Creek);

e Physical features and natural behaviour of watercourses within the subsidence area; and,

e Physical features and natural behaviour of pools for other watercourses (Bargo River and Hornes
Creek).

In the event that a WCAMP is required, it may be appropriate to implement the WCAMP at a later date,
e.g., at the conclusion of subsidence. The timeframe for implementation of remediation works would be
detailed in the WCAMP.

6.5 Adaptive Management Strategies
6.5.1 Adaptive Management for Surface Water and Groundwater

There are no specific adaptive management strategies currently proposed for the management of surface
water and groundwater resources in the Study Area. However, potential contingency measures in the
event of unforeseen impacts or impacts in excess of those predicted could include:

e Providing a suitable offset(s) to compensate for the reduction in the quantity of water
resources/flow, as discussed in Section 6.2.1; and/or

e Make good provisions, to be negotiated with an affected landholder, in the event that water
supply from a surface water system (as designated by a Water Supply Works and Water Use
Approval) is impacted, as discussed in Section 6.2.1.
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6.5.2 Continuous Improvement

Tahmoor Coal have adopted the “Plan-Do-Check-Act” model as shown in Figure 26. This model will be
applied to all aspects of Tahmoor Coal’s environmental management and is utilised to embed the
continuous improvement process in all system documents.

Figure26  Continuous Improvement Model
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7 Implementation and Reporting

7.1 General Requirements

This section of the management plan describes the key elements of implementation and reporting
specific to the management of surface water and groundwater resources.

A description of requirements and procedures that are applicable to the extraction of LW S1A-S6A in
general are provided in the Extraction Plan Main Document. This detail includes:

e Environmental Management System Framework;

e General reporting requirements, including details regarding the Six Monthly Subsidence Impact
Report, Annual Review, and Annual Return;

e Incident management and reporting requirements;

e Non-compliance management and reporting requirements;
e Exceedances management and reporting requirements;

e Compliant and dispute management protocol;

e Audit and review requirements for general environmental performance, including internal audits
and reviews, and independent environmental audits;

e General roles and responsibilities;

e Employee and contractor training requirements;

e Response groups to facilitate the review of monitoring data;

e Internal and External Stakeholder Communication Procedures;

e Access to information requirements, including Tahmoor Coal website and the Tahmoor Colliery
Community Consultative Committee;

e Document control protocol; and

e Risk assessment for built and natural features and corresponding outcomes.

7.2 Reporting Requirements
7.2.1 Performance Measure Exceedance

In accordance with Condition E4 of the Consent, where any exceedance of the criteria or performance
measures outlined within this document has occurred, Tahmoor Coal will:

e Take all reasonable and feasible steps to ensure that the exceedance ceases and does not recur;

e Consider all reasonable and feasible options for remediation (where relevant) and submit a report
to the relevant government agency describing those options and any preferred remediation
measures / corrective management actions or other course of action;

e Within 14 days of the exceedance occurring (or other timeframe agreed by the Planning
Secretary), submit a report to the Planning Secretary describing these remediation options and
any preferred remediation measures / corrective management actions or other course of action;
and

e Implement reasonable remediation measures / corrective management actions as directed by the
Planning Secretary.
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7.2.2

7.3
7.3.1

7.3.2

Specific Reporting for Surface Water and Groundwater

Monitoring and management of surface water and groundwater resources relevant to extraction of LW
S1A-S6A will be reported in the Six Monthly Subsidence Impact Report and Annual Review reports. The
Six Monthly Subsidence Impact Report will also include review and reporting of the suitability of
monitoring sites (including reference sites).

Review and Auditing

Plan Audit

Audits of the Water Management Plan are to be conducted in consultation with the Plan owner and
nominated individuals and shall focus on the content and implementation.

Audits on the content shall consist of a determination of understanding of the Water Management Plan
by the individual’s allocated responsibility under this plan.

Audits on the implementation shall consist of reviews of the safe working procedures and risk
assessments developed to ensure safe operation of this Water Management Plan, they may also involve
discussions with personnel involved in the management plan to determine understanding and
compliance.

Should an audit of this Water Management Plan determine that a deficiency is evident in the content or
implementation, a corrective action must be developed and implemented. Actions will be assigned to a
nominated individual and tracked in the Cority Compliance Management database.

Tahmoor Coal is responsible for verifying that the nominated corrective action has been implemented by
way of a follow up audit.

Any changes to the Water Management Plan are to be managed and communicated to all personnel in
line with the Change Management Process.

Plan Review
This Water Management Plan will be reviewed as follows:

Event based: in accordance with Condition E7 (a) of the Consent, a review will be required within
3 months of any incident, event or finding that identifies an inadequacy in the Water
Management Plan risk assessment or associated documents to continue to
effectively manage the identified hazard; a change to the workplace itself or any
aspect of the work environment, a change to a system of work, a process or a
procedure; or

Time based: in the absence of regular event-based reviews and in accordance with Condition E7
(b-e) of the Consent, this plan will be reviewed within three months of:

¢ the submission of an Annual Review under Condition E13;
¢ the submission of an Independent Environmental Audit under Condition E15;

¢ the approval of any modification of the conditions of this consent (unless the
conditions require otherwise); or

¢ notification of a change in development phase under Condition A19.

If deemed appropriate, relevant stakeholders may be included in the review process. All reviews are to
be documented. The process for review of this document will be in according to Tahmoor Coal’s
Document and Record Control (TAH-HSEC-00124).

Following changes (or as otherwise required above), a copy of the amended management plan will be
forwarded to the Secretary of the DPE for approval.
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7.4  Roles and Responsibilities

The implementation of surface water and groundwater monitoring and associated TARPs required in
relation to mining of LW S1A-S6A is the responsibility of the Tahmoor Coal Environment and Community
Group, particularly the Approvals Specialist.
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8 Document Information

8.1 Referenced Documents

Reference information, listed in Table 23 below, is information that is directly related to the development
of this document or referenced from within this document.

Table 23 Reference Information

ANZECC (2000). Australian and New Zealand Guidelines for Fresh and Marine Water Quality. Australian and New Zealand
Environment and Conservation Council and Agriculture and Resource Management Council of Australia and New Zealand,
Canberra.

ANZG (2018). Australian and New Zealand Guidelines for Fresh and Marine Water Quality. Australian and New Zealand
Governments and Australian state and territory governments, Canberra ACT, Australia. Available at
www.waterquality.gov.au/anz-guidelines.

Brienen Environmental & Safety (2022). Tahmoor South Springs Assessment. Prepared for Tahmoor Coal Pty Ltd, August.

Douglas Partners (2022). Report on Geotechnical Assessment Longwalls S1A to S6A, Bargo. Prepared for Tahmoor Coal Pty
Ltd, September.

DPE (2022). Thirlmere Lakes — A Synthesis of Current Research. Department of Planning and Environment — Environment,
Energy and Science, March.

DoP (2008). Impacts of underground coal mining on natural features in the Southern Coalfield: Strategic Review. State of New
South Wales through the NSW Department of Planning (DoP).

EMM (2020). Tahmoor South Project: Wirrimbirra Sanctuary — Statement of Heritage Impact. Prepared for Tahmoor Coal Pty
Ltd.

Fluvial Systems (2013). Tahmoor South Project Environmental Impact Statement Technical Specialists Report —
Geomorphology. Prepared for Tahmoor Coal, December.

HEC (2020). Tahmoor South Amended Project Surface Water Impact Assessment. Prepared for Tahmoor Coal Pty Ltd,
February.

HEC (2021). Tahmoor Mine Extraction Plan LW W3-W4 Surface Water Technical Report. Prepared for Tahmoor Coal,
September.

HydroSimulations (2018). Tahmoor South Project EIS: Groundwater Assessment. Report H52018/52, December.

HydroSimulations (2020). Tahmoor South — Amended Project Report: Groundwater Assessment. Report HS2019/42 (v4),
August.

MSEC (2022). Tahmoor South Project — Extraction Plan for Longwalls S1A to S6A: Subsidence ground movement predictions
and subsidence impact assessments for natural features and surface infrastructure. Prepared for SIMEC Mining, May.

Niche (2019). Aquatic Biodiversity Technical Report Tahmoor North — Western Domain Longwalls West 1 and West 2.
Prepared for Tahmoor Coking Coal Operations, June.

Schéadler, S. and Kingsford, R.T. (2016). Long-term changes to water levels in Thirlmere Lakes — drivers and consequences.
Centre for Ecosystem Science, UNSW, Australia.

Simec:
¢ SIMEC (2019) Tahmoor South Project Environmental Impact Statement, Volumes 1 and 7, dated January 2019.

¢ SIMEC (2020a) Tahmoor South Project Amendment Report, including Appendices A to R and response to submissions,
dated February 2020.

¢ SIMEC (2020b) Tahmoor South Project Second Amendment Report, Appendices A to O and response to submissions,
dated August 2020.
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e SIMEC (2020c) Additional information responses dated 14 September 2020 (including Appendices A to L), 23 October
2020 and 4 November 2020.

SLR (2022). LW S1A — S6A Extraction Plan Groundwater Technical Report. Prepared for Tahmoor Coal, May.

SLR (2023). Tahmoor South Six-Monthly Compliance Report. Prepared for Tahmoor Coal, September.

Tahmoor Coal (2022). Tahmoor South Site Surface Water Management Plan.

Tammetta (2021). Assessment of Surface Water Losses Redbank and Myrtle Creeks Tahmoor Coal Mine. Prepared for the
Natural Resources Access Regulator, July.

8.2 Related Documents

Related documents, listed in Table 24 below, are internal documents directly related to or referenced
from this document.

Table 24 Related Documents

Number Title

TAH-HSEC-00124 Document and Record Control

TAH-HSEC-00365 LW S1A-S6A Extraction Plan Main Document

TAH-HSEC-00361 LW S1A-S6A Water Management Plan

TAH-HSEC-00362 LW S1A-S6A Land Management Plan

TAH-HSEC-00363 LW S1A-S6A Biodiversity Management Plan

TAH-HSEC-00364 LW S1A-S6A Heritage Management Plan

TAH-HSEC-00366 LW S1A-S6A Built Features Management Plan

TAH-HSEC-00365 LW S1A-S6A Public Safety Management Plan

TAH-HSEC-00367 LW S1A-S6A Subsidence Monitoring Plan

8.3  Glossary of Terms

Section 8.3 of the Extraction Plan Main Document provides a compiles Glossary of Terms.
8.4  Abbreviations

Abbreviations used in this document are provided below in Table 25.

Table 25 Abbreviations

AIP Aquifer Interference Policy
AWBM Australian Water Balance Model
BACI Before-After-Control-Impact
BGSS Bulgo Sandstone
BHCS Bald Hill Claystone
BUCO Bulli Coal Seam
CCL Consolidated Coal Lease
CMAP Corrective Management Action Plan
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Abbreviation Definition

CTF Cease to Flow

Crown Lands NSW Department of Planning and Environment — Crown Lands
DAWE NSW Department of Agriculture, Water and the Environment
DPE Department of Environment and Planning

DPE — Water NSW Department of Planning and Environment — Water

DPIE Department of Planning, Industry and Environment (now DPE)
EIS Environmental Impact Statement

EES Environment, Energy and Science Group

LDP Licensed Discharge Point

LGA Local Government Area

LOP Licensed Overflow Point

LW Longwall

MZ Management Zone

NATA National Association of Testing Authorities

NRAR Natural Resources Access Regulator

OsP Open Standpipe

ROM Run-of-mine

SSGV Site Specific Guideline Value

TARP Trigger Action Response Plan

VWP Vibrating Wire Piezometer

WAL Water Access Licence

WBCS Wombarra Claystone

WWCO Wongawilli Coal Seam

8.5 Change Information

Full details of the document history are recorded below in Table 26.

Table 26 Document History
Version Date Reviewed Reviewed By Change Summary
1.0 May 2022 April Hudson, Charlie Wheatley, New Document.
Zina Ainsworth, Malcolm
Waterfall, Peter Vale
2.0 September 2022 April Hudson, Charlie Wheatley, Updated document following
Zina Ainsworth consultation with DPE, government
agencies and the Independent
Advisory Panel for Underground
Mining.
3.0 January 2023 April Hudson, Zina Ainsworth Updated to reflect implemented
monitoring program.
Review in accordance with Condition
E7(e) following the commencement
of first and second workings (18
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Version

Date Reviewed

Reviewed By

Change Summary

October 2022) of the Consent SSD
8445,

4.0

June 2023

April Hudson, Zina Ainsworth

Reviewed in accordance with
Condition E7(b) and (c) following the
submission of an Annual Review
(31st March 2023) and following the
submission of an Independent
Environmental Audit of the Consent
SSD 8445.

4.1

October 2023

April Hudson, Zina Ainsworth

Updated in accordance with request
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following submission of version 4.0.
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APPENDIX A — Trigger Action Response Plans
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WATER MANAGEMENT PLAN TARP — WMP1 STREAM WATER QUALITY FOR ALL WATERCOURSES WITHIN THE SUBSIDENCE AREA!

Performance Measure Feature
All watercourses within the Subsidence Area®.

Performance Measure

No greater subsidence impact or environmental
consequences to water quality, water flows
(including baseflow) or stream health (including
riparian vegetation), than predicted in the EIS.

The EIS concludes that where the longwalls
directly mine beneath the streams, it is considered
likely that fracturing would result in surface water
flow diversion and that localised and transient
increases in water quality constituents would
occur?. The performance measure will be
considered to be exceeded if subsidence impacts
cannot be repaired in a manner that restores pool
water holding capacity and stream health.
Remediation measures will be developed as
required and detailed in the Watercourse
Corrective Action Management Plan (C12 of the
SSD 8445). These plans will contain relevant
performance indicators specific to remediation
performance measures.

Performance Indicator

Exceedance of the site specific guideline values
(SSGVs), as defined in the Level 1 to Level 3
trigger, where a Level 3 trigger denotes
progression towards a potential exceedance of the
performance measure.

TARP Objective
This TARP defines levels of variation in surface

water quality from normal conditions? and the
actions required to be implemented in response
to each level of variation.

Assessment Criteria
SSGV as listed in table below.

Locations
Longwall | Potential Reference
Impact Sites Sites
LW S1A TT7-Qla TT1-Qla
TT12-Qla
TT13-Qla
TT14-Qla
LW S2A TT9-Qla*
TT3-QLa’
All sites above
LW S3A TT2-Qla
All sites above
LW S4A BR3-Qla DT4-Qla
LW S5A TT1-Qla DT3-Qla
LW S6A All sites above

All monitoring locations are shown in Figure 21 of
the Water Management Plan.

Monitoring Frequency

Pre-mining

Monthly sampling prior to secondary extraction of
relevant longwall.

During Mining
Monthly sampling and analysis or as required by a
specified action relevant to a trigger level.

Post-mining

Monthly sampling and analysis for a minimum of
12 months following the completion of LW S6A or
as required in accordance with a Watercourse
Corrective Action Management Plan.

Trigger

Action

Response

Normal Condition

Exceedance of an SSGV does not occur or occurs for
less than three consecutive months.

Continue monitoring and review of data as per monitoring program.

o No response required.

Level 1

Exceedance of an SSGV occurs at a given potential
impact site in three consecutive months and the
same has not occurred at the reference site(s).

Exceedance of an SSGV occurs at a given potential
impact site in four or five consecutive months and
the same has not occurred at the reference site(s).

Exceedance of an SSGV occurs at a given potential
impact site in six consecutive months and the same
has not occurred at the reference site(s).

Actions as required for Normal Condition.

Assess if the trigger was exceeded during the baseline period prior to
commencement of mining activities.

Review water quality trends along watercourse (upstream to
downstream) to identify spatial changes with consideration to
climatic conditions.

Discuss findings with and obtain other relevant information from key
specialists (e.g. subsidence monitoring results, groundwater quality
monitoring results) necessary to inform assessment.

Consider and decide on reasonable and feasible options for

remediation as relevant (e.g. limestone cobbles for increasing pH
level).

Actions as stated in Level 1.

Consider increasing monitoring and review of data frequency at sites
where Level 2 has been reached or at other relevant sites, subject to
land access, as follows:

o Fortnightly, for sites within the active subsidence zone.

o Monthly, outside of the active subsidence period.
Reasons for not increasing monitoring frequency could include
confident identification of causation (e.g. singular, anthropogenic,
non-mining related change or confirmed as a mining-related impact
that resulted in a water quality change).

If increased monitoring is adopted, undertake further analysis of
water quality trends along creek (upstream to downstream) to
identify spatial changes with consideration to climatic conditions.
Review CMA:s in light of findings from further investigations and
consider additional remediation options.

Review Water Management Plan and modify if necessary.

Actions as stated in Level 2.

If mining related impact unconfirmed, increase monitoring and
review of data frequency at sites where Level 3 has been reached or
at other relevant sites, subject to land access, as follows:

o Fortnightly, for sites within the active subsidence zone.

o Monthly, outside of the active subsidence period.
Undertake a detailed investigation to assess if the change in
behaviour is related to mining effects (e.g. whether there has been
subsidence induced fracturing), other catchment changes, effects
unrelated to mining or the prevailing climate.

. Report trigger exceedance to DPE and key stakeholders.

. Report trigger exceedance and investigation outcomes in Six Monthly
Subsidence Impact Report and Annual Review.

. Provide DPE and key stakeholders with proposed corrective management
actions (CMAs) for consultation (e.g. limestone cobbles for increasing pH
level).

. Implement CMAs, subject to land access.

. Monitor and report on success of CMAs in Six Monthly Subsidence
Impact Report and Annual Review.

. Responses as stated in Level 1.

. Advise DPE and key stakeholders of any required amendments to Water
Management Plan.

. Provide findings of CMA review to DPE and key stakeholders for
consultation.

. Implement additional CMAs, subject to land access.

. Responses as stated in Level 2.

If it is concluded from the detailed investigation that watercourses have been

damaged by subsidence impacts:

. Offer site visit with DPE and other key stakeholders.

. Develop Watercourse Corrective Action Management Plan (WCAMP) in
consultation with the Resources Regulator, DPE and other key
stakeholders (in accordance with C12 of SSD 8445). The stream
remediation measures in the WCAMP could include grout curtain and
grout pattern injection.

Implement approved WCAMP, subject to land access.
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Site Specific Guideline Value (SSGV)

Parameter TT1-Qla TT2-Qla TT7-Qla TT12-Qla TT13-Qla TT14-Qla
No. of Values® 32 12(2) 35 13 13 13

pH (pH units) 6.5-8 6-8 6.5-8 6.5-8 6.5-8 6.5-8
EC (uS/cm) 529 350 359 350 350 350
Dissolved Aluminium (mg/L) pH > 6.5 0.06 0.17 0.06 0.1 0.092 0.11
Dissolved Copper (mg/L) 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014
Dissolved Iron (mg/L) 0.75 0.55 0.81 0.64 0.47 0.57
Dissolved Manganese (mg/L) 1.9 1.9 1.9 1.9 1.9 1.9
Dissolved Nickel (mg/L) 0.011 0.011 0.011 0.011 0.011 0.011
Dissolved Zinc (mg/L) 0.03 0.02 0.031 0.008 0.008 0.008
Notes:

tSubsidence Area is defined as the ‘Subsidence Study Area’ as illustrated in Figure 1 of Appendix 2 of SSD 8445.

2 Due to the predicted surface fracturing of watercourses which directly overlie the longwall panels.

3 As defined by the site specific guideline value (SSGV).

4 Sites to be installed, subject to land access. The monitoring program relevant to this TARP has been designed to record at least 24 months of baseline data prior to commencement of mining of the relevant longwall (with the exception of TT12-Qla, TT13-Qla, TT14-Qla which will have 12 months of baseline data). Additional
sites will be included prior to commencement of mining the relevant longwall. The derived SSGV for each relevant monitoring site would be included in the Water Management Plan and provided to the relevant government agencies for review and approval.

5 SSGVs have not been derived for TT3-QLa as the pool was dry on five of eight sampling occasions.

& Minimum number of values used in SSGV derivation — for some constituents, a greater number of values were adopted.

7 Number of values used to derive SSGV for TT2-Qla, prior to commencement of mining LWS3A, is expected to be greater than 24.

8TT12-Qla, TT13-Qla, TT14-Qla —a minimum of 12 samples (12 months) would be collected prior to secondary extraction.
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WATER MANAGEMENT PLAN TARP — WMP2 STREAM WATER QUALITY FOR OTHER WATERCOURSES (BARGO RIVER AND HORNES CREEK)

Performance Measure Feature
Other watercourses.

Performance Measure
Negligible environmental consequences including
beyond those predicted in the EIS.

Performance Indicator

The performance measure will be considered to
be exceeded if a Level 3 TARP is triggered in
relation to water quality changes and the
investigation outcomes indicate a mining related
impact based on monitoring data for sites in
Hornes Creek and the Bargo River.

TARP Objective

This TARP defines levels of variation in surface
water quality from normal conditions?, indicators
of exceedance of the performance measure and
the actions required to be implemented in
response to each level of variation or exceedance
of the performance measure.

Assessment Criteria
SSGV as listed in table below.

Locations

Longwall | Potential Reference
Impact Sites Sites

LW S1A BR12-Qla BR16-QLa*?
BR13-QRLa

LW S2A BR18-QLa?
All sites above

LW S3A BR17-QLa?
All sites above

LW S4A BR6-QLa” DT4-Qla

LW S5A All sites above DT3-Qla

All sites above

LW S6A HC13-Qla? HC2-Qla
HC16-Qla? HC17-Qla
HC4-QRLa HC1-Qla
HC9-QlLa All sites above
HC3-Qla

All sites above

All monitoring locations are shown in Figure 21

of the Water Management Plan.

Monitoring Frequency

Pre-mining

Monthly sampling prior to secondary extraction
or other relevant mining activity.

During Mining
Monthly sampling and analysis or as required by
a specified action relevant to a trigger level.

Post-mining

Monthly sampling and analysis for a minimum of
12 months following the completion of LW S6A
or as required in accordance with a Watercourse
Corrective Action Management Plan.

Trigger

Action

Response

Normal Condition

. Exceedance of an SSGV does not occur or occurs for
less than three consecutive months.

. Continue monitoring and review of data as per monitoring program.

. No response required.

Level 1

. Exceedance of an SSGV occurs at a given potential
impact site in three consecutive months and the
same has not occurred at the reference site(s).

. Exceedance of an SSGV occurs at a given potential
impact sites in four or five consecutive months and
the same has not occurred at the reference site(s).

. Exceedance of an SSGV occurs at a given potential
impact site in six consecutive months and the same
has not occurred at the reference site(s).

Exceeds Performance Measure

. It is concluded from the Level 3 investigation that
mining results in exceedance of an SSGV at a given
potential impact site for six or more consecutive
months.

. Actions as required for Normal Condition.

. Assess if the trigger was exceeded during the baseline period prior to
commencement of mining activities.

. Review water quality trends along watercourse (upstream to
downstream) to identify spatial changes with consideration to
climatic conditions.

. Discuss findings and obtain other relevant information from key
specialists (e.g. subsidence monitoring results, groundwater quality
monitoring results) necessary to inform assessment.

° Consider and decide on reasonable and feasible options for
remediation as relevant (e.g. limestone cobbles for increasing pH
level).

. Actions as stated in Level 1.

. Consider increasing monitoring and review of data frequency at sites
where Level 2 has been reached or at other relevant sites, subject to
land access, as follows:

o Fortnightly, for sites within the active subsidence zone.

o Monthly, outside of the active subsidence period.
Reasons for not increasing monitoring frequency could include
confident identification of causation (e.g. singular, anthropogenic,
non-mining related change or confirmed as a mining-related impact
that resulted in a water quality change).

. If increased monitoring is adopted, undertake further analysis of
water quality trends along creek (upstream to downstream) to
identify spatial changes with consideration to climatic conditions.

. Review CMAs in light of findings from further investigations and
consider additional remediation options.

. Review Water Management Plan and modify if necessary.

. Actions as stated in Level 2.

. If mining related impact unconfirmed, increase monitoring and
review of data frequency at sites where Level 3 has been reached or
at other relevant sites, subject to land access, as follows:

o Fortnightly, for sites within the active subsidence zone.
o Monthly, outside of the active subsidence period.

. Undertake a detailed investigation to assess if the change in
behaviour is related to mining effects (e.g. whether there has been
subsidence induced fracturing), other catchment changes, effect
unrelated to mining or the prevailing climate.

. Undertake an investigation to determine if an exceedance of the
performance measure is likely.

. Investigate reasons for the performance measure exceedance.

. Based on the outcomes of the investigation, review predictions of
subsidence impacts and environmental consequences associated
with future longwall extraction.

. Report trigger exceedance to DPE and key stakeholders.

. Report trigger exceedance and investigation outcomes in Six Monthly
Subsidence Impact Report and Annual Review.

. Provide DPE and key stakeholders with proposed CMAs for consultation
(e.g. limestone cobbles for increasing pH level).

. Implement CMAs, subject to land access.

. Monitor and report on success of CMAs in Six Monthly Subsidence
Impact Report and Annual Review.

. Responses as stated in Level 1.

. Advise DPE and key stakeholders of any required amendments to Water
Management Plan.

. Provide findings of CMA review to DPE and key stakeholders for
consultation.

. Implement additional CMAs, subject to land access.

. Responses as stated in Level 2.

° If relevant, notify DAWE of any predictions of an exceedance of a
performance measure within two business days.

. Submit a report to DPE (in accordance with E4 of SSD 8445) within 14
days of the exceedance occurring (or other timeframe agreed by DPE).

. Notify DAWE of any detection or predictions of an exceedance of a
performance measure within two business days.
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. Submit an Impact Response Plan to DAWE (in accordance with Condition
11 of the DAWE Consent for the Tahmoor South Project).

. Offer site visit with DPE and other key stakeholders.

. Develop Watercourse Corrective Action Management Plan (WCAMP) in
consultation with the Resources Regulator, DPE and other key
stakeholders (in accordance with C12 of SSD 8445). The stream
remediation measures in the WCAMP could include grout curtain and
grout pattern injection.

. Implement approved WCAMP, subject to land access.

Site Specific Guideline Value (SSGV)

Parameter BR12-Qla BR13-QRLa HC9-Qla HC4-QRLa HC3-Qla
No. of Values* 37 37 35 29 31
pH (pH units) 6.5-8 6.5-8 57-8 6.5-8 6.5-8
EC (uS/cm) 350 350 365 350 350
Dissolved Aluminium (mg/L) pH > 6.5 0.058 0.055 0.08 0.07 0.1
Dissolved Copper (mg/L) 0.0014 0.0014 0.002 0.002 0.0014
Dissolved Iron (mg/L) 0.52 0.61 4.2 0.61 0.5
Dissolved Manganese (mg/L) 1.9 19 1.9 1.9 19
Dissolved Nickel (mg/L) 0.011 0.011 0.011 0.011 0.011
Dissolved Zinc (mg/L) 0.008 0.009 0.03 0.008 0.008

Notes:

1 As defined by the SSGV.

2 Sites to be installed, subject to land access. The monitoring program relevant to this TARP has been designed to record at least 24 months of baseline data prior to commencement of mining of the relevant longwall. Additional sites will be included prior to the commencement of mining the relevant longwall. The derived
SSGV for each relevant monitoring site would be updated in the Water Management Plan and provided to the relevant government agencies for review and approval.

3 Data collected from BR11-Qla (water quality data collected between 2012-2021 and water level data collected between 2013-2021) will be used in combination with data from BR16-QLa (once established) to provide a long-term baseline dataset for the Bargo River upstream of mining activities. * Minimum number of values
used in SSGV derivation - for some constituents, a greater number of values were adopted.
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WATER MANAGEMENT PLAN TARP — WMP3 POOL WATER LEVEL FOR ALL WATERCOURSES WITHIN THE SUBSIDENCE AREA!

Performance Measure Feature
All watercourses within the Subsidence Area.

Performance Measure

No greater subsidence impact or environmental
consequences to water quality, water flows
(including baseflow) or stream health (including
riparian vegetation), than predicted in the EIS.

The EIS concludes that where the longwalls
directly mine beneath the streams, it is considered
likely that fracturing would result in surface water
flow diversion and that localised and transient
increases in water quality constituents would
occur?. The performance measure will be
considered to be exceeded if subsidence impacts
cannot be repaired in a manner that restores pool
water holding capacity and stream health.
Remediation measures will be developed as
required and detailed in the Watercourse
Corrective Action Management Plan (C12 of the
SSD 8445). These plans will contain relevant
performance indicators specific to remediation
performance measures.

Performance Indicator

Water level decline as defined in the Level 1 to
Level 3 trigger, where a Level 3 trigger denotes
progression towards a potential exceedance of the
performance measure.

TARP Objective

This TARP defines levels of variation in pool water
level from normal conditions® and the actions
required to be implemented in response to each
level of variation.

Assessment Criteria

e Comparison of baseline and operational
recorded water level data (all levels).

e Water level recession analysis for Level 2 and

Locations

Longwall | Potential Reference
Impact Sites Sites

LW S1A TT7-Qla TT1-Qla
TT12-Qla
TT13-Qla
TT14-Qla

LW S2A TT9-Qla*
TT3-Qla
All sites above

LW S3A TT2-Qla
All sites above

LW S4A BR3-QLa* DT4-Qla
TT1-Qla DT3-Qla
All sites above

All monitoring locations are shown in Figure 21 of
the Water Management Plan.

Monitoring Frequency

Pre-mining

Continuous record and monthly manual
measurements. Data downloaded prior to the
commencement of secondary extraction of the
relevant longwall.

During Mining

Continuous record and monthly manual
measurements. Data downloaded and reviewed
monthly.

Post-mining

Continuous record and monthly manual
measurements for a minimum of 12 months
following the completion of LW S6A or as required
in accordance with a Watercourse Corrective
Action Management Plan.

Trigger

Action

Response

Normal Condition

. The recorded water level has not declined below
the recorded baseline minimum level (for more
than one 24 hour period for automated pool water
level).

Continue monitoring and review of data as per monitoring
program.

No response required.

Level 1

. The recorded water level has declined by greater
than 10 centimetres (cm) below the recorded
baseline minimum level (for more than one 24 hour
period for automated pool water level) and the
same has not occurred at the reference site(s).

. The recorded water level has declined atypically®
below the recorded baseline minimum level for less
than one month (as a consecutive period) and the
same has not occurred at the reference site(s).

. The recorded water level has declined atypically®
below the recorded baseline minimum level for
greater than one month (as a consecutive period)

Actions as required for Normal Condition.

Review water level trends along watercourse (upstream to
downstream) to identify spatial changes with consideration to
climatic conditions.

Review streamflow data recorded at TT-F1 and conduct
streamflow reduction assessment.

Discuss findings and obtain other relevant information from key
specialists (e.g. subsidence monitoring results, groundwater level
monitoring results) necessary to inform assessment.

Actions as stated in Level 1.

Consider increasing monitoring and review of data frequency at
sites where Level 2 has been reached or at other relevant sites,
subject to land access, as follows:
o Fortnightly, for sites within the active subsidence zone.
o Monthly, outside of the active subsidence period.
Reasons for not increasing monitoring frequency could include
confident identification of causation (e.g. singular, anthropogenic,
non-mining related change or confirmed as a mining-related
impact that resulted in a water level change).
If increased monitoring is undertaken, conduct further analysis of
water level trends along creek (upstream to downstream) to
identify spatial changes with consideration to climatic conditions.

Review Water Management Plan and modify if necessary.

Actions as stated in Level 2.

If mining related impact unconfirmed, increase monitoring and
review of data frequency at sites where Level 3 has been reached

If it is concluded from the detailed investigation that watercourses have been

Report trigger exceedance to DPE and key stakeholders.

Report trigger exceedance and investigation outcomes in Six Monthly
Subsidence Impact Report and Annual Review.

Responses as stated in Level 1.

Advise DPE and key stakeholders of any required amendments to Water

Management Plan.

Responses as stated in Level 2.

damaged by subsidence impacts:

1Subsidence Area is defined as the ‘Subsidence Study Area’ as illustrated in Figure 1 of Appendix 2 of SSD 8445.
2 Due to the predicted surface fracturing of watercourses which directly overlie the longwall panels.
3 As indicated by the baseline water level and recession rate.

4 Sites to be installed, subject to land access. The monitoring program relevant to this TARP has been designed to record at least 24 months of baseline data prior to commencement of mining of the relevant longwall. Additional sites will be included prior to the commencement of mining the relevant longwall. The pool
water levels for each relevant monitoring site would be updated in the Water Management Plan and provided to the relevant government agencies for review and approval.

5 ‘Atypical’ surface water characteristics relate to a notable and/or rapid water level decline or change in the slope of the falling limb of the hydrograph or the water level recessionary behaviour below the cease to flow level which is inconsistent with baseline conditions and cannot be attributed to climatic conditions

above. and the same has not occurred at the reference or at other relevant sites, subject to land access, as follows: e Offer site visit with DPE and other key stakeholders.
site(s). . . s . .
o Fortnightly, for sites within the active subsidence zone. | o pevelop Watercourse Corrective Action Management Plan (WCAMP) in
o Monthly, outside of the active subsidence period. consultation with the Resources Regulator, DPE and other key
. Undertake a detailed investigation to assess if the change in stakeholders (in accordance with C12 of SSD 8445). The stream

behaviour is related to mining effects (e.g. whether there has been remediation measures in the WCAMP could include grout curtain and

subsidence induced fracturing), other catchment changes, effect grout pattern injection.

unrelated to mining or the prevailing climate. . Implement approved WCAMP, subject to land access.

Notes:
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WATER MANAGEMENT PLAN TARP — WMP4 POOL WATER LEVEL FOR OTHER WATERCOURSES (BARGO RIVER AND HORNES CREEK)

Performance Measure and Indicator, TARP
Objective and Assessment Criteria

Performance Measure Feature

Other watercourses.

Performance Measure

Negligible environmental consequences including

beyond those predicted in the EIS, including:

o Negligible diversion of flows or changes in the
natural drainage behaviour of pools.

Performance Indicator

The performance measure will be considered to be
exceeded if a Level 3 TARP is triggered in relation
to water level changes and the investigation
outcomes indicate a mining related impact based
on monitoring data for sites in Hornes Creek and
the Bargo River.

TARP Objective

This TARP defines levels of variation in pool water
level from normal conditions® and the actions
required to be implemented in response to each
level of variation.

Assessment Criteria

e Comparison of baseline and operational
recorded water level data (all levels).

e Water level recession analysis for Level 2 and
above.

Monitoring Program

Locations

Longwall | Potential Reference
Impact Sites Sites

LW S1A BR12-Qla BR16-Qla??
BR13-QRLa

LW S2A BR18-QLa?
All sites above

LW S3A BR17-QLa?
All sites above

LW S4A BR6-QLa? DT4-Qla

LW S5A All sites above DT3-Qla

All sites above

LW S6A HC13-Qla? HC2-Qla
HC16-Qla? HC17-Qla
HC4-QRLa HC1-Qla
HC9-Qla All sites above
HC3-Qla

All sites above

All monitoring locations are shown in Figure 21

of the Water Management Plan.

Monitoring Frequency

Pre-mining

Continuous record and monthly manual
measurements. Data downloaded prior to the
commencement of secondary extraction of the
relevant longwall.

During Mining
Continuous record and monthly manual
measurements. Data downloaded and reviewed

monthly.

Post-mining

Continuous record and monthly manual
measurements for a minimum of 12 months
following the completion of LW S6A or as
required in accordance with a Watercourse
Corrective Action Management Plan.

Management

Trigger

Response

Normal Condition

. The recorded water level has not declined
below the recorded baseline minimum
level (for more than one 24 hour period for
automated pool water level).

Continue monitoring and review of data as per monitoring program.

No response required.

Level 1

. The recorded water level has declined by
greater than 10 centimetres (cm) below
the recorded baseline minimum level (for
more than one 24 hour period for
automated pool water level) and the same
has not occurred at the reference site(s).

° The recorded water level has declined
atypically* below the recorded baseline
minimum level for less than one month (as
a consecutive period) and the same has
not occurred at the reference site(s).

. The recorded water level has declined
atypically* below the recorded baseline
minimum level for greater than one month
(as a consecutive period) and the same has
not occurred at the reference site(s).

Exceeds Performance Measure

. It is concluded from the detailed
investigation that mining has resulted in an
atypical® decline in water level for greater
than one month (as a consecutive period).

Actions as required for Normal Condition.

Review water level trends along watercourse (upstream to downstream) to
identify spatial changes with consideration to climatic conditions.

Discuss findings and obtain other relevant information from key specialists
(e.g. subsidence monitoring results, groundwater level monitoring results)

necessary to inform assessment.

Actions as stated in Level 1.

Consider increasing monitoring and review of data frequency at sites where
Level 2 has been reached or at other relevant sites, subject to land access, as
follows:

o Fortnightly, for sites within the active subsidence zone.

o Monthly, outside of the active subsidence period.

Reasons for not increasing monitoring frequency could include confident
identification of causation (e.g. singular, anthropogenic, non-mining related
change or confirmed as a mining-related impact that resulted in a water level
change).

If increased monitoring is adopted, undertake further analysis of water level
trends along creek (upstream to downstream) to identify spatial changes with
consideration to climatic conditions.

Complete water level recession analysis for sites where Level 2 has been
reached.

Review Water Management Plan and modify if necessary.

Actions as stated in Level 2.
If mining related impact unconfirmed, increase monitoring and review of data
frequency at sites where Level 3 has been reached or at other relevant sites,
subject to land access, as follows:

o Fortnightly, for sites within the active subsidence zone.

o Monthly, outside of the active subsidence period.
Undertake a detailed investigation to assess if the change in behaviour is
related to mining effects (e.g. whether there has been subsidence induced
fracturing), other catchment changes, effect unrelated to mining or the
prevailing climate.
Undertake an investigation to determine if an exceedance of the performance
measure is likely.

Investigate reasons for the performance measure exceedance.

Based on the outcomes of the investigation, review predictions of subsidence
impacts and environmental consequences associated with further longwall
extraction.

Report trigger exceedance to DPE and key stakeholders.

Report trigger exceedance and investigation outcomes in Six Monthly
Subsidence Impact Report and Annual Review.

Responses as stated in Level 1.

Advise DPE and key stakeholders of any required amendments to Water
Management Plan.

Responses as stated in Level 2.

If relevant, notify DAWE of any predictions of an exceedance of a
performance measure within two business days.

Submit a report to DPE (in accordance with Condition E4 of SSD 8445)
within 14 days of the exceedance occurring (or other timeframe agreed
by DPE).

Notify DAWE of any detection or predictions of an exceedance of a
performance measure within two business days.

Submit an Impact Response Plan to DAWE (in accordance with Condition
11 of the DAWE Consent for the Tahmoor South Project).

Offer site visit with DPE and other key stakeholders.
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° Develop Watercourse Corrective Action Management Plan (WCAMP) in
consultation with the Resources Regulator, DPE and other key
stakeholders (in accordance with C12 of SSD 8445). The stream
remediation measures in the WCAMP could include grout curtain and
grout pattern injection.

. Implement approved WCAMP, subject to land access.

Notes:

1 As indicated by the baseline water level and recession rate.

2 Sites to be installed, subject to land access. The monitoring program relevant to this TARP has been designed to record at least 24 months of baseline data prior to commencement of mining of the relevant longwall. Additional sites will be included prior to the commencement of mining the relevant longwall. The derived
SSGV for each relevant monitoring site would be updated in the Water Management Plan and provided to the relevant government agencies for review and approval.

3 Data collected from BR11-Qla (water quality data collected between 2012-2021 and water level data collected between 2013-2021) will be used in combination with data from BR16-QLa (once established) to provide a long-term baseline dataset for the Bargo River upstream of mining activities.

4 ‘Atypical’ surface water characteristics relate to a notable and/or rapid water level decline or change in the slope of the falling limb of the hydrograph or the water level recessionary behaviour below the cease to flow level which is inconsistent with baseline conditions and cannot be attributed to climatic conditions.
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WATER MANAGEMENT PLAN TARP — WMP5 PHYSICAL FEATURES AND NATURAL BEHAVIOUR OF WATERCOURSES WITHIN THE SUBSIDENCE AREA?

Performance Measure Feature
All watercourses within the Subsidence Area.

Performance Measure

No greater subsidence impact or environmental
consequences to water quality, water flows
(including baseflow) or stream health (including
riparian vegetation), than predicted in the EIS.

The EIS concludes that where the longwalls
directly mine beneath the streams, it is considered
likely that fracturing would result in surface water
flow diversion and that localised and transient
increases in water quality constituents would
occur?. The performance measure will be
considered to be exceeded if subsidence impacts
cannot be repaired in a manner that restores pool
water holding capacity and stream health.
Remediation measures will be developed as
required and detailed in the Watercourse
Corrective Action Management Plan (C12 of the
SSD 8445). These plans will contain relevant
performance indicators specific to remediation
performance measures.

Performance Indicator

Variation in pool physical features and natural
behaviour, as defined in the Level 1 to Level 3
trigger, where a Level 3 trigger denotes
progression towards a potential exceedance of the
performance measure.

TARP Objective
This TARP defines levels of variation in pool

physical features and natural behaviour and the
actions required to be implemented in response to
each level of variation.

Assessment Criteria
Comparison of baseline and operational pool
physical features and natural behaviour.

Locations

Accessible pools and reaches in Teatree Hollow,
Teatree Hollow Tributary and Bargo River
Tributary (subject to land access).

All monitoring locations are shown in Figure 22
of the Water Management Plan.

Channel morphology sites CM3 and CM7, refer
Figure 23.

Monitoring Frequency

Pre-mining

One observation prior to mining using fixed
location photo points.

During Mining

Observations every month during the active
subsidence period (after 200 m of secondary
extraction of relevant longwall) for sites within
the active subsidence zone? using fixed location
photo points.

Post-mining

Quarterly observations over 12 months for pools
that are no longer within the active subsidence
zone or as required in accordance with a
Watercourse Corrective Action Management
Plan.

Trigger

Action

Response

Normal Condition

No observed impact to pool water level, overland
connected flow, iron staining, gas release or
turbidity - as compared with baseline conditions.

Continue monitoring and review of data as per monitoring program.

. No response required.

Level 1

AND

Visually observed anomalous change in water level,
overland connected flow, iron staining, gas release
or turbidity - as compared with baseline conditions
- occurs in one month and the same has not
occurred at the reference site(s)3.

AND/OR

Visual observation of fracturing.

Visually observed anomalous change in water level,
overland connected flow, iron staining, gas release

or turbidity - as compared with baseline conditions
- occurs for two consecutive months and the same

has not occurred at the reference site(s).

Visually observed anomalous change in water level,
overland connected flow, iron staining, gas release
or turbidity - as compared with baseline conditions
- occurs for three consecutive months and the same
has not occurred at the reference site(s).

The change in behaviour has been investigated and
confirmed to be related to mining effects.

Actions as required for Normal Condition.

Assess visual change along watercourse (upstream to downstream)
to observe any spatial changes with consideration to climatic
conditions.

Discuss findings with and obtain other relevant information from key
specialists (e.g. subsidence monitoring results, surface water
monitoring results, groundwater monitoring results) necessary to
inform assessment.

Consider increasing monitoring and review of data frequency at sites
where Level 1 has been reached or at other relevant sites, subject to
land access, as follows:

o Fortnightly, for sites within the active subsidence zone.

o Monthly, outside of the active subsidence period.
Reasons for not increasing monitoring frequency could include
confident identification of causation (e.g., surface fracturing of
weathered bedrock that does not affect water holding capacity of
rockbar control or pool base or confirmed as a mining-related
impact).

Actions as stated in Level 1.

Undertake a detailed investigation to assess if the change in
behaviour is related to mining effects (e.g. whether there has been
subsidence induced fracturing other catchment changes, effect
unrelated to mining or the prevailing climate).

Review Water Management Plan and modify if necessary.

If mining related impact unconfirmed, increase monitoring and
review of data frequency at sites where Level 2 has been reached or
at other relevant sites, subject to land access, as follows:

o Fortnightly, for sites within the active subsidence zone.
o Monthly, outside of the active subsidence period.

Actions as stated in Level 2.

. Report trigger exceedance to DPE and key stakeholders.

. Report trigger exceedance and investigation outcomes in Six Monthly
Subsidence Impact Report and Annual Review.

. Responses as stated in Level 1.

. Advise DPE and key stakeholders of any required amendments to Water
Management Plan.

. Responses as stated in Level 2.

° Offer site visit with DPE and other key stakeholders.

. Develop Watercourse Corrective Action Management Plan (WCAMP) in
consultation with the Resources Regulator, DPE and other key
stakeholders (in accordance with C12 of SSD 8445). The stream
remediation measures in the WCAMP could include grout curtain and
grout pattern injection.

. Implement approved WCAMP, subject to land access.

Notes:

1Subsidence Area is defined as the ‘Subsidence Study Area’ as illustrated in Figure 1 of Appendix 2 of SSD 8445.
2 Due to the predicted surface fracturing of watercourses which directly overlie the longwall panels.
3 Survey area to include upstream, downstream and adjacent pools (to the extent of the potential impact) where a trigger exceedance has occurred at a potential impact site(s) in accordance with the TARPs.

Number:

Owner:

TAH-HSEC-00361

Zina Ainsworth

Status: Released

Version: 4.0

Uncontrolled when printed

Effective:

Review:

Thursday, June 29, 2023
Page 104 of 152
Monday, June 29, 2026




WATER MANAGEMENT PLAN TARP — WMP6 PHYSICAL FEATURES AND NATURAL BEHAVIOUR OF POOLS FOR OTHER WATERCOURSES (BARGO RIVER AND HORNES CREEK)

Performance Measure and Indicator, TARP
Objective and Assessment Criteria

Performance Measure Feature
Other watercourses.

Performance Measure

Negligible environmental consequences including

beyond those predicted in the EIS, including:

o Negligible diversion of flows or changes in the
natural drainage behaviour of pools;

o Negligible gas releases and iron staining; and

o Negligible increase in water turbidity.

Performance Indicator

The performance measure will be considered to be
exceeded if changes in physical features and
natural behaviour of pools occur for three
consecutive months and the investigation
outcomes indicate a mining related impact based
on visual observation records for sites in Hornes
Creek and the Bargo River.

TARP Objective

This TARP defines levels of variation in pool
physical features and natural behaviour and the
actions required to be implemented in response to
each level of variation.

Assessment Criteria
Comparison of baseline and operational pool
physical features and natural behaviour.

Monitoring Program

Locations

Longwall | Potential Reference
Impact Sites Sites

LW S1A BR12-Qla BR16-Qlal?
BR13-QRLa

LW S2A BR18-QLa!
All sites above

LW S3A BR17-QLa’
All sites above

LW S4A BR6-QLal DT4-Qla

LW S5A . DT3-Qla
All sites above .

All sites above

LW S6A HC13-Qlat HC2-Qla
HC16-Qlat HC17-Qla
HC4-QRLa HC1-Qla
HC9-Qla All sites above
HC3-Qla
All sites above

All monitoring locations are shown in Figure 21

of the Water Management Plan.

Pre-mining

One observation prior to mining using fixed

location photo points.

During Mining

Observations every month during the active
subsidence period (after 200 m of secondary
extraction of relevant longwall) for sites within
the active subsidence zone using fixed location

photo points.

Post-mining

Quarterly observations over 12 months for pools
that are no longer within the active subsidence
zone or as required in accordance with a
Watercourse Corrective Action Management

Plan.

Management

Trigger

Response

Normal Condition

No observed impact to pool water level, overland
connected flow, iron staining, gas release, turbidity
or channel stability - as compared with baseline
conditions.

Continue monitoring and review of data as per monitoring program.

No response required.

Level 1

Visually observed anomalous change in water level,
overland connected flow, iron staining, gas release
or turbidity - as compared with baseline conditions
- occurs in one month and the same has not
occurred at the reference site(s).

AND/OR

Visual observation of fracturing.

Visually observed anomalous change in water level,
overland connected flow, iron staining, gas release

or turbidity - as compared with baseline conditions
- occurs for two consecutive months and the same

has not occurred at the reference site(s).

Exceeds Performance Measure

Visually observed anomalous change in water level,
overland connected flow, iron staining, gas release
or turbidity - as compared with baseline conditions
- occurs for three consecutive months and the same
has not occurred at the reference site(s).

The change in behaviour has been investigated and
confirmed to be related to mining effects.

Actions as required for Normal Condition.

Assess visual change along watercourse (upstream to downstream)
to observe any spatial changes with consideration to climatic
conditions.

Discuss findings and obtain other relevant information from key
specialists (e.g. subsidence monitoring results, surface water
monitoring results, groundwater monitoring results) necessary to
inform assessment.

Consider increasing monitoring and review of data frequency at sites
where Level 1 has been reached or at other relevant sites, subject to
land access, as follows:

o Fortnightly, for sites within the active subsidence zone.

o Monthly, outside of the active subsidence period.
Reasons for not increasing monitoring frequency could include
confident identification of causation (e.g. surface fracturing of
weathered bedrock that does not affect water holding capacity of
rockbar control or pool base or confirmed as a mining-related
impact).

Actions as stated in Level 1.

Undertake a detailed investigation to assess if the change in
behaviour is related to mining effects (e.g. whether there has been
subsidence induced fracturing other catchment changes, effect
unrelated to mining or the prevailing climate).

Review Water Management Plan and modify if necessary.

If mining related impact unconfirmed, increase monitoring and
review of data frequency at sites where Level 2 has been reached or
at other relevant sites, subject to land access, as follows:

o Fortnightly, for sites within the active subsidence zone.
o Monthly, outside of the active subsidence period.

Undertake an investigation to determine if an exceedance of the
performance measure is likely.

Actions as stated in Level 2.
Investigate reasons for the performance measure exceedance.

Based on the outcomes of the investigation, review predictions of
subsidence impacts and environmental consequences associated
with further longwall extraction.

Report trigger exceedance to DPE and key stakeholders.

Report trigger exceedance and investigation outcomes in Six Monthly
Subsidence Impact Report and Annual Review.

Responses as stated in Level 1.
Advise DPE and key stakeholders of any required amendments to Water
Management Plan.

If relevant, notify DAWE of any predictions of an exceedance of a
performance measure within two business days.

Responses as stated in Level 2.

Submit a report to DPE (in accordance with Condition E4 of SSD 8445)
within 14 days of the exceedance occurring (or other timeframe agreed
by DPE).

Notify DAWE of any detection or predictions of an exceedance of a
performance measure within two business days.

Submit an Impact Response Plan to DAWE (in accordance with Condition
11 of the DAWE Consent for the Tahmoor South Project).

Offer site visit with DPE and other key stakeholders.

Develop Watercourse Corrective Action Management Plan (WCAMP) in
consultation with the Resources Regulator, DPE and other key
stakeholders (in accordance with C12 of SSD 8445). The stream
remediation measures in the WCAMP could include grout curtain and
grout pattern injection.
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Obje e and Asse e eria
Trigger Action Response

. Implement approved WCAMP, subject to land access.

! Sites to be installed, subject to land access. The monitoring program relevant to this TARP has been designed to record at least 24 months of baseline data prior to commencement of mining of the relevant longwall. Additional sites will be included prior to the commencement of mining the relevant longwall. The derived

SSGV for each relevant monitoring site would be updated in the Water Management Plan and provided to the relevant government agencies for review and approval.
2 Data collected from BR11-Qla (water quality data collected between 2012-2021 and water level data collected between 2013-2021) will be used in combination with data from BR16-QLa (once established) to provide a long-term baseline dataset for the Bargo River upstream of mining activities.
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WATER MANAGEMENT PLAN TARP — WMP7 CHANNEL STABILITY, SEDIMENTATION AND EROSION

Performance Measure and Indicator, TARP Monitoring Program Management
Objective and Assessment Criteria X
N R L S
Performance Measure Feature Locations
No performance measure relevant®?3, As shown in Figure 23 of the Water
Management Plan: . No further development of soft knickpoints or . Continue monitoring and review of data as per monitoring program. . No response required.
TARP Objective e 10 headwater sites increased erosion of headwater streams.
This TARP defines levels of variation in channel e Channel morphology sites CM1, CM4 and
stability, erosion and sedimentation and the cM6 Level 1
aCt';:TS rquL:clred.to.be implemented in response to | e Soft knickpoints ° Visually observed minor increase in knickpoint . Actions as required for Normal Condition. . Report trigger exceedance to DPE and key stakeholders.
each level of variation. : :
Monitoring Frequency development and/or minor erosion and e  Discuss findings and obtain other relevant information from key e  Report trigger exceedance and investigation outcomes in Six Monthly
sedimentation of headwater streams. iali ; itori iodi ; itori ; ;
Assessment Criteria Pre-mining specllfllsts (e.g. sulisw.jefnce monitoring ;esults, biodiversity monitoring Subsidence Impact Report and Annual Review.
Comparison of baseline and operational condition o One observation prior to mining using fixed results) necessary to inform assessment. e  Provide DPE and key stakeholders with proposed corrective management
of headwater streams and soft knickpoints. location photo points o Consider increasing monitoring and review of data frequency at sites actions (CMAs) for approval (e.g. enhanced vegetation establishment,
« One inspection of 10 headwater sites. where Level 1 has been reached or at other relevant sites, subject to rock armouring).
land access, as follows: e  Implement CMAs, subject to land access.
During Mining o Fortnightly, for sites within the active subsidence zone. e Monitor and report on success of CMAs in Six Monthly Subsidence Impact
e Observations of knickpoint formation every o Monthly, outside of the active subsidence period. Report and Annual Review.
month during the active subsidence period for Reasons for not increasing monitoring frequency could include
sites within the active subsidence zone using confident identification of causation (e.g. singular, anthropogenic, non-
fixed location photo points. mining related change or confirmed as a mining-related impact that
e Annual inspection of 10 headwater sites. resulted in increased erosion).
P - . Consider and decide on reasonable and feasible options for
ost-mining . . . ) remediation as relevant (e.g. enhanced vegetation establishment, rock
e One observation of knickpoint formation at armouring)
sites that are no longer within the active
points. uall ) ) ) - )
o One inspection of 10 headwater sites. . V|§ua y.observed moderate increase in . Actions as stated in Level 1. . Responses as stated in Level 1.
e Post-mining geomorphology survey following knickpoint development and/or moderate or e If mining related impact unconfirmed, increase monitoring and review | ¢  Advise DPE and key stakeholders of any required amendments to Water
completion of mining. greater increase in erosion and sedimentation of of data frequency at sites where Level 2 has been reached or at other Management Plan.
headwater streams. relevant sites, subject to land access, as follows: If it is concluded from the detailed investigation that watercourses have been
o Fortnightly, for sites within the active subsidence zone. damaged by subsidence impacts:
o Monthly, outside of the active subsidence period. . Offer site visit with DPE and other key stakeholders.
e Undertake an investigation to assess if the change in behaviour is e Provide findings of CMA review to DPE and key stakeholders for
related to mining effects (e.g. subsidence induced, other catchment consultation.

changes, effect unrelated to mining or the prevailing climate). . Implement additional CMAs, subject to land access.

. Obtain specialist advice on further CMAs.
. Review CMAs in light of findings from further investigations and
consider additional remediation options.

. Review Water Management Plan and modify if necessary.

Notes:

1Subsidence Area is defined as the ‘Subsidence Study Area’ as illustrated in Figure 1 of Appendix 2 of SSD 8445.

2 |t is noted that SSD 8445 does not specify a performance measure in relation to channel stability, sedimentation and erosion for all watercourses within the Subsidence Area®.

3 It is noted that no soft knickpoints have been mapped in Hornes Creek or Bargo River. Therefore, assessment of ‘decline in baseline channel stability’ for these watercourses is not applicable.
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WATER MANAGEMENT PLAN TARP — WMP8 SHALLOW GROUNDWATER LEVELS (OPEN STANDPIPES AND PRIVATE BORES)

Performance Measure Feature

No performance measure relevant.

TARP Objective

This TARP defines levels of deviation in
groundwater level from ‘normal’ or baseline
conditions and the actions to be implemented in
response to each level deviation.

This TARP supports TARP WMP13, where
groundwater levels as they pertain to groundwater
dependent ecosystems (GDEs) (Thirlmere Lakes)
are covered.

Assessment Criteria

Bore specific trigger values based on baselines
data for each reporting level.

Locations

Open standpipes

Existing sites:

P51a, P51b, P52, REA4, P53a, P53b, P53c, P54a,
P54b, P54c, P55a, P55b, P55¢, P56a, P56b, P56¢

Proposed sites:
P50a, P50b, P50c, P57a, P57b

Private bores

GW109257, GW104008, GW112473,
GW104659, GW062068, GW105395, GW104323

All monitoring locations are shown in Figure 24
of the Water Management Plan.

Monitoring Frequency

Pre-mining

Continuous logger (hourly intervals) and
monthly manual measurements of water level.

During Mining
Continuous logger (hourly intervals) and
monthly manual measurements of water level.

Post-mining

Continuous record (where loggers installed) and
quarterly manual measurements of water level
for a minimum of 12 months following the
completion of active dewatering or as deemed
necessary in consideration to the status of
aquifer recovery or as required for future
extraction activities.

Trigger

Action

Response

Normal Condition

Groundwater level remains consistent with baseline
variability and pre-mining trends with reductions in
groundwater level less than two meters.

. Continue monitoring and review of data as per monitoring program.

. No response required.

Level 1

AND

AND

Greater than 2 m water level reduction? for a period
of 6 months following the commencement of
extraction.

Water level declines below the average between
the ‘maximum modelled drawdown’ (Level 3
trigger) and the 2 m drawdown’ (Level 1 trigger)*
for a period of greater than 6 months following the
commencement of extraction.

The reduction in water level is determined not to be
controlled by climatic or external anthropogenic
factors.

Water level reduction greater than the maximum
modelled drawdown? for a period of 6 months
following the commencement of extraction.

The reduction in water level is determined not to be
controlled by climatic or external anthropogenic
factors.

For Private Bores and Open Standpipe Monitoring Bores

° Actions as required for Normal Condition.

° Undertake an investigation to assess cause and determine if mining
related.

° Undertake investigation to demonstrate if the decline will impact the
long-term viability of the affected water supply works.

° Discuss findings and obtain other relevant information from key
specialists (e.g. subsidence monitoring results, surface water level
results).

The investigation will be commenced/completed as efficiently as

practicable. If the changes have been confirmed to be related to mining

effects:

For Private Bores:

. Initiate negotiations with impacts landowners as soon as practicable.
Consider all reasonable and feasible options for remediation as
relevant (e.g. extending the depth of the bore, establishment of
additional bores, etc - as per Section 6.2.1.4 of the Water
Management Plan).

For Open Standpipe Monitoring Bores

° For monitoring sites relevant to Thirlmere Lakes or associated with
surface water monitoring sites, initiate groundwater — surface water
interaction TARP.

For Private Bores and Open Standpipe Monitoring Bores:

° Actions as stated in Level 1.

° Consider increasing monitoring and review of data at sites where
Level 2 has been reached, subject to land access. Reasons for not
increasing monitoring frequency could include solid identification
causation that do not require further monitoring (e.g. singular
anthropogenic impact resulting in water level change).

° Compare against base case and deterministic model scenarios?.

. Review Water Management Plan and modify if necessary.

For Private Bores:

. Review CMA:s in light of findings from further investigations and
consider additional reasonable and feasible options.

For Private Bores and Open Standpipe Monitoring Bores:

° Actions as stated in Level 2.

° Increase monitoring and review of data frequency for sites where
Level 3 has been reached, subject to land access.

. Undertake a detailed investigation to assess if the change in
behaviour is related to mining effects (e.g. whether there has been
subsidence induced fracturing, other catchment changes, effect
unrelated to mining or the prevailing climate).

For Private Bores and Open Standpipe Monitoring Bores:
. Report trigger exceedance to DPE and key stakeholders.

. Report trigger exceedance and investigation outcomes in Six Monthly
Subsidence Impact Report and Annual Review.

If the changes have been confirmed to be related to mining effects:

For Private Bores:

. Provide DPE and key stakeholders with proposed corrective management
actions (CMAs) for consultation (e.g. extending the depth of the bore,
establishment of additional bores, compensation to affected landowners
as detailed in Section 6.2.1.4 of the Water Management Plan).

. Implement CMAs, subject to land access (finalise negotiations and
implement the agreed “make-good” arrangements)

. Monitor and report on success of CMAs in Six Monthly Subsidence Impact
Report and Annual Review.

For Private Bores and Open Standpipe Monitoring Bores:
o Responses as stated in Level 1.

. Advise DPE and key stakeholders of any required amendments to Water
Management Plan.

For Private Bores:

. Provide findings of CMA review to DPE and key stakeholders for
consultation.

. Implement additional CMAs, subject to land access.

For Private Bores and Open Standpipe Monitoring Bores:
. Responses as stated in Level 2.
For Private Bores:

. Develop a Rehabilitation Management Plan in consultation with DPE and
key stakeholders.

. Implement Rehabilitation Management Plan, subject to land access.

Notes:

! Level 1, 2 and 3 triggers for water level reduction is provided in Table 6-3 in Appendix E of the Water Management Plan.
2 “Deterministic” model scenario refers to the predictive scenario modelling utilised to determine the trigger level.
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WATER MANAGEMENT PLAN TARP — WMP9 SHALLOW GROUNDWATER PRESSURE (VWP SENSORS < 200 m DEPTH)

Performance Measure Feature
No performance measure relevant.

TARP Objective
This TARP defines levels of deviation in

groundwater level from ‘normal’ or baseline
conditions and the actions to be implemented in
response to each level deviation.

Assessment Criteria
Bore specific trigger values based on baselines
data for each reporting level.

Locations
TBC032, TBCO33, TBCO09, TBCO18, TBCO039

Monitoring of all VWP < 200 m depth intakes.

Reference Sites: TBC024, TBC027, TBCO34,
TBCO38

All monitoring locations are shown in Figure 24
of the Water Management Plan.

Monitoring Frequency

Pre-mining

VWPs recording pressure readings hourly. The
system is telemetered so that data is
transmitted continuously and can be accessed at
any point in time.

During Mining

VWPs recording pressure readings hourly. The
system is telemetered so that data is
transmitted continuously and can be accessed at
any point in time.

Post-mining

Continuous record of water level/pressure for a
minimum of 12 months following the
completion of active dewatering or as deemed
necessary in consideration to the status of
aquifer recovery or as required for future
extraction activities.

Trigger

Action

Response

Normal Condition

No observable mining induced change at VWP
intakes.

Up to 5 m water level reduction in VWP intakes*
following the commencement of extraction for a
period of less than six months.

. Continue monitoring and review of data as per monitoring program.

No response required.

Level 1

AND

AND

Greater than 5 m water level reduction in VWP
intakes? following the commencement of extraction
for a period of greater than six months.

Water level declines below the calculated Level 2
trigger — being the average of Level 1 (the ‘5 m
drawdown’!) and Level 3 (the ‘maximum modelled
drawdown’) — following the commencement of
extraction for a period of greater than six months.

The reduction in water level is determined not to be
controlled by climatic or external anthropogenic
factors.

Water level reduction greater than the maximum
modelled drawdown? following the commencement
of extraction for a period of greater than six
months.

The reduction in water level is determined not to be
controlled by climatic or external anthropogenic
factors.

. Actions as required for Normal Condition.

. Undertake an investigation to assess cause and determine if mining
related, commence/complete as soon as practicable.

. Discuss findings and obtain other relevant information from key
specialists (e.g. subsidence monitoring results, surface water level
results).

. Actions as stated in Level 1.

. Review deeper VWP data at monitored sites. Determine whether
additional review of data is required. Determine if review of
additional existing VWP sites is required. Reasons for not increasing
frequency of data review could include solid identification causation
that do not require further monitoring (e.g. singular anthropogenic
impact resulting in water level change).

. Compare against base case and deterministic model scenarios?.

. Review Water Management Plan and modify if necessary.

. Actions as stated in Level 2.

. Increase review of data frequency for sites where Level 3 has been
reached.

. Undertake a detailed investigation to assess if the change in

behaviour is related to mining effects (e.g. whether there has been
subsidence induced fracturing, other catchment changes, effect

unrelated to mining or the prevailing climate). Commence/complete

as soon as practicable

. Undertake investigative to review model results in conjunction with
field data.

Report trigger exceedance to DPE and key stakeholders.

Report trigger exceedance and investigation outcomes in Six Monthly
Subsidence Impact Report and Annual Review.

Responses as stated in Level 1.

Advise DPE and key stakeholders of any required amendments to Water
Management Plan.

Responses as stated in Level 2.

Notes:

1 Level 1, 2 and 3 triggers for water level reduction is provided in Table 6-4 in Appendix E of the Water Management Plan).
2 “Deterministic” model scenario refers to the predictive scenario modelling utilised to determine the trigger level.
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WATER MANAGEMENT PLAN TARP — WMP10 GROUNDWATER LEVEL / PRESSURE DEEP VWPS (> 200 m DEPTH EXCLUDING MONITORING THE BULLI COAL SEAM)

Performance Measure Feature

No performance measure relevant.

TARP Objective

This TARP defines levels of deviation in
groundwater level from ‘normal’ or baseline
conditions and the actions to be implemented in
response to each level deviation.

Assessment Criteria

Bore specific trigger values based on modelled
data for each reporting level.

Model layers utilised to define predicted
drawdown for each VWP logger provided in Table
below.

Locations

TBCO009, TBC0018, TBC020, TBCO26, TBCO32,
TBCO033, TBCO39

Reference sites: TBC024, TBC027, TBCO34,
TBCO38

Monitoring of all VWP > 200 m depth intakes
excluding those monitoring the Bulli Coal Seam.

All monitoring locations are shown in Figure 24
of the Water Management Plan.

Monitoring Frequency

Pre-mining

VWPs recording pressure readings hourly. The
system is telemetered so that data is
transmitted continuously and can be accessed at
any pointin time.

During Mining

VWPs recording pressure readings hourly. The
system is telemetered so that data is
transmitted continuously and can be accessed at
any pointin time.

Post-mining

Continuous record of water level/pressure for a
minimum of 12 months following the
completion of active dewatering or as deemed
necessary in consideration to the status of
aquifer recovery or as required for future
extraction activities.

Trigger Action Response
Normal Condition
. Observed data does not exceed modelled impacts ° Continue monitoring and review of data as per monitoring program. . No response required.
predicted drawdown by greater than 30 metres?.
. Observed drawdown exceeds the modelled
predicted drawdown?, by greater than 30 metres
for less than three consecutive months
Level 1
. Observed drawdown exceeds the modelled ° Actions as required for Normal Condition. . Report trigger exceedance to DPE and key stakeholders.
predicted drawdown*, by greater than 30 metres o Undertake an investigation to assess cause and determine if mining e  Report trigger exceedance and investigation outcomes in Six Monthly

for greater than three consecutive months.

related to be commenced/completed as soon as practicable. Subsidence Impact Report and Annual Review.

° Discuss findings and obtain other relevant information from key
specialists (e.g. subsidence monitoring results, surface water level
monitoring results).

. Observed drawdown exceeds modelled predicted ° Actions as stated in Level 1. . Responses as stated in Level 1.
drawdown? by more than 30 metres greater than 6 °
consecutive months.

Determine suitability of increasing frequency of data review at sites .
where Level 2 has been reached. Reasons for not increasing
monitoring frequency could include solid identification causation that | o
do not require further monitoring (e.g. singular anthropogenic
impact resulting in water level change).

Inclusion of more regional VWPs into data review to determine likely
extent and depth of depressurisation.

Advise DPE and key stakeholders of any required amendments to Water
Management Plan.

° Review data in conjunction with VWP data from additional existing
VWP sites.
° Compare against base case and deterministic model scenarios?.

° Review Water Management Plan and modify if necessary.

. Observed drawdown exceeds modelled predicted ° Actions as stated in Level 2. . Responses as stated in Level 2.
drawdown? by 30 metres, for 12 consecutive °
months or more.

Increase review of data frequency for sites where Level 3 has been
reached.

° Undertake a detailed investigation to assess if the change in
behaviour is related to mining effects (e.g. whether there has been
subsidence induced fracturing, other catchment changes, effect
unrelated to mining or the prevailing climate). To be
commenced/completed as soon as practicable.

. Review base case and deterministic model scenarios? in conjunction
with water pressure data and report findings.

Notes:

1Predicted drawdown refers to the drawdown as generated by the groundwater model and varies over time as extraction progresses. Observed drawdown will be plotted on a monthly basis against the predicted drawdown to determine if a trigger has occurred. Therefore, as the predicted drawdown will be constantly

changing according to extraction progression, it is not possible to set a specific trigger limit.

2 “Deterministic” model scenario refers to the predictive scenario modelling utilised to assess the trigger level.

Sensor Model Layer Model Geology Sensor Model Layer Model Geology

TBCO9_322 8 BUSS Mid TBC26_344 8 BUSS Mid

TBCO9_343 8 BUSS Mid TBC26_409 13 WBCS

TBCO9_357 12 SBSS Lower TBC26_432 15 Bulli Seam

TBCO9_381 10 SPCS TBC26_440 16 Eckersley

TBCO9_391 15 Bulli Seam TBC26_460 16 Eckersley

TBCOS_397 17 Wongawilli TBC32_200 8 BUSS Mid

TBC18_282 8 BUSS Mid TBC32_237 8 BUSS Mid

TBC18_366 80..0 BUSS Mid TBC32_257 8 BUSS Mid

TBC18_377 13 WBCS TBC32_294 8 BUSS Mid
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Performance Measure and Indicator, TARP
Objective and Assessment Criteria

Monitoring Program

Management

Trigger

Response

TBC18_404 15 Bulli Seam TBC32_314 8 BUSS Mid
TBC18_426 17 Wongawilli TBC33_247 8 BUSS Mid
TBC18_432 17 Wongawilli TBC33_306 8 BUSS Mid
TBC20_211 8 BUSS Mid TBC33_363 11 SBSS Upper
TBC20_293 8 BUSS Mid TBC33_384 16 Eckersley
TBC20_375 8 BUSS Mid TBC33_408 16 Eckersley
TBC20_397 13 WBCS TBC39_243 8 BUSS Mid
TBC20_411 7 BUSS Upper TBC39_299 8 BUSS Mid
TBC20_434 17 Wongawilli TBC39_354 11 SBSS Upper
TBC20_439 4 HBSS Mid TBC39_375 16 Eckersley
TBC26_211 8 BUSS Mid TBC39_402 16 Eckersley
TBC26_278 8 BUSS Mid
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WATER MANAGEMENT PLAN TARP - WMP11 GROUNDWATER QUALITY (OPEN STANDPIPES AND PRIVATE BORES)

Performance Measure Feature
No performance measure relevant.

TARP Objective

This TARP defines levels of deviation in
groundwater level from ‘normal’ or baseline
conditions and the actions to be implemented in
response to each level deviation.

This TARP supports TARP WMP13, where
groundwater quality as it pertains to groundwater
dependent ecosystems (GDEs) (Thirlmere Lakes) is
covered.

Assessment Criteria
Bore specific trigger values based on baselines
data for each reporting level.

Locations

Open standpipes

Existing sites:

P51a, P51b, P52, REA4, P53a, P53b, P53c, P54a,
P54b, P55a, P55b, P55¢, P56a, P56b, P56¢

Proposed sites:
P50a, P50b, P50c, P57a, P57b

Private bores

GW109257, GW104008, GW112473,
GW104659, GW062068, GW105395, GW104323

All monitoring locations are shown in Figure 24
of the Water Management Plan.

Monitoring Frequency
Pre-mining
Monthly water quality sampling.

During Mining
Monthly water quality sampling

Post-mining

Quarterly sampling and analysis for a minimum
of 12 months following the completion of active
dewatering or as deemed necessary in
consideration to the status of aquifer recovery
or as required for future extraction activities.

Water Quality sample parameters:

Field Parameters

PH
EC
DS
Do

Laboratory Analysis

Total alkalinity as CaCO3, HCO3, CO3, DOC
Dissolved Major Cations (Ca, K, Na, Mg, F, Cl, SO4)
Dissolved Metals (Al, As, Ba, Co, Cu, Pb, Li, Mn, Ni,
Se, Sr, Zn, Fe)

Total Metals (Al, As, Ba, Co, Cu, Pb, Li, Mn, Ni, Se,
Sr, Zn, Fe)

Total Nitrogen

Total Phosphorus

lonic Balance (Total Anions and Total Cations)

Trigger

Action

Response

Normal Condition

. No observable changes in salinity, pH or metals
outside of the baseline variability.

. Continue monitoring and review of data as per monitoring program.

. No response required.

Level 1

. Observed salinity and/or metals or pH outside of
defined trigger levels* for 3 consecutive months or
more. The effect does not persist after a significant
rainfall recharge event.

AND

. A similar trend or response is noted at other
monitored bores or private groundwater bores.

. Observed salinity and/or metals or pH outside of
defined trigger levels?, for 3 consecutive months or
more. The effect persists after a significant rainfall
recharge event.

AND

. The change in water quality is determined not to be
controlled by climatic or external anthropogenic
factors.

. Observed salinity and/or metals or pH outside of
defined trigger levels?, for greater than
6 consecutive months.

AND

. The change in water quality is determined not to be
controlled by climatic or external anthropogenic
factors.

For Private Bores and Open Standpipe Monitoring Bores
. Actions as required for Normal Condition.

. Undertake an investigation to assess cause and determine if mining
related.

. Undertake investigation to demonstrate if the change in quality will
impact the long-term viability of the affected water supply works.

. Discuss findings and obtain other relevant information from key
specialists (e.g. subsidence monitoring results, surface water level
results).

If the changes have been confirmed to be related to mining effects:

For Private Bores:

. Initiate negotiations with impacted landholders as soon as
practicable. Consider all reasonable and feasible options for
remediation as relevant. This could include potential for
implementation of make-good provisions as per Section 6.2.1.4 of
the Water Management Plan for affected private bore owners (e.g.
provision of access to an alternative source of water).

For Open Standpipe Monitoring Bores

° For monitoring sites relevant to Thirlmere Lakes or associated with
surface water monitoring sites, initiate groundwater — surface water
interaction TARP.

For Private Bores and Open Standpipe Monitoring Bores

. Actions as stated in Level 1.

. Consider increasing monitoring and review of data at sites where
Level 2 has been reached, subject to land access. Reasons for not
increasing monitoring frequency could include solid identification
causation that do not require further monitoring (e.g. singular
anthropogenic impact resulting in water quality change).

. Review Water Management Plan and modify if necessary.

For Private Bores:

. Review CMAs in light of findings from further investigations and
consider additional reasonable and feasible options.

For Private Bores and Open Standpipe Monitoring Bores
. Actions as stated in Level 2.

° Increase monitoring and review of data frequency for sites where
Level 3 has been reached, subject to land access.

. Undertake a detailed investigation to assess if the change in
behaviour is related to mining effects (e.g. whether there has been
subsidence induced fracturing, other catchment changes, effect
unrelated to mining or the prevailing climate).

. Undertake investigative report to demonstrate if the water quality
change will impact the long-term viability of any affected water
supply works.

For Private Bores and Open Standpipe Monitoring Bores
. Report trigger exceedance to DPE and key stakeholders.

. Report trigger exceedance and investigation outcomes in Six Monthly
Subsidence Impact Report and Annual Review.

If the changes have been confirmed to be related to mining effects:
For Private Bores:

. Provide DPE and key stakeholders with proposed corrective management
actions (CMAs) for consultation (e.g. provision of access to an alternative
source of water as detailed in Section 6.2.1.4 of the Water Management
Plan).

. Implement CMAs, subject to land access.

. Monitor and report on success of CMAs in Six Monthly Subsidence Impact
Report and Annual Review.

For Private Bores and Open Standpipe Monitoring Bores
. Responses as stated in Level 1.

. Advise DPE and key stakeholders of any required amendments to Water
Management Plan.

For Private Bores:

. Provide findings of CMA review to DPE and key stakeholders for
consultation.

. Implement additional CMAs, subject to land access.

For Private Bores and Open Standpipe Monitoring Bores

. Responses as stated in Level 2.

For Private Bores:

If ascertained impact is due to mining activities and has potential to impact
long-term viability of supply for private groundwater bores:

. Develop a Rehabilitation Management Plan in consultation with DPE and
landowner.

. Implement Rehabilitation Management Plan, subject to land access.

Notes:

1 Defined trigger levels for groundwater quality are listed in Table 6-5 of Appendix E of the Water Management Plan.
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WATER MANAGEMENT PLAN TARP — WMP12 GROUNDWATER - SURFACE WATER INTERACTION

Performance Measure Feature
No performance measure relevant.

TARP Objective
This TARP defines levels of deviation in surface

water - groundwater interactions from ‘normal’
conditions and the actions to be implemented in
response to each level deviation.

The instigation of this TARP will be dictated by
triggers exceedances in pertinent groundwater or
surface water sites requiring further investigation
of groundwater — surface water interactions.

Where groundwater — surface water connectivity
indicates in a gaining stream, there is potential for
groundwater supporting riparian vegetation.
Consequently, Riparian vegetation in these
situations could be a Groundwater Dependent
Ecosystem (GDE), and the pertinent Performance
Measure applicable:

Negligible impacts including:
o Negligible change in groundwater levels; and

o Negligible change in groundwater quality.

Riparian GDEs are addressed through the Riparian
Vegetation TARP (BMP3). Consultation through
the ERG will link this TARP (WMP12) to BMP3 via
actions in BMP3 to consider groundwater — surface
water relationships when pertinent.

Assessment Criteria

Bore specific trigger values based on baselines
data for each reporting level. For this TARP, the
aligned groundwater and surface water sites
would be considered collectively to interpret
potential changes/impacts to groundwater —
surface water interaction.

Locations
Open standpipes
P51a, P51b, P52, REA4, P53a, P53b, P53c

P54a, P54b, P54c, PS5a, P55b, P55¢

The aligned surface water and groundwater
sites are as follows:

e P51a, P51b with surface water site BR2-Qla
e P52, REA4 with surface water site-TT14-Qla

e P53a, P53b, P53c with surface water site-
TT14-Qla

e P54a, P54b, P54c with surface water site
TT3-Qla

e P553a, P55b, P55c with surface water site
TT1-Qla

All monitoring locations are shown in Figure
24 of the Water Management Plan.

Monitoring Frequency

Pre-mining

Monthly manual measurements of water level
and water quality.

During Mining
Monthly manual measurements of water level
and water quality.

Post-mining

Continuous record (where loggers installed)
and quarterly manual measurements of water
level for a minimum of 12 months following
the completion of active dewatering or as
deemed necessary in consideration to the
status of aquifer recovery or as required for
future extraction activities.

Trigger Action Response

Normal Condition

. Observed (or inferred where not immediately .
neighbouring a surface water site) groundwater and
surface water interaction remains consistent with
baseline variability and/pre-mining trends, and
decrease in groundwater inflow not persisting after
significant rainfall recharge events.

Continue monitoring and review of data as per monitoring program. . No response required.

Level 1

. Observed (or inferred where not immediately .
neighbouring a surface water site) groundwater levels | o
at surface water monitoring site decline below Level 1
(in TARP WMPS8) following the commencement of
extraction.

Actions as required for Normal Condition. . Report trigger exceedance to DPE and key stakeholders.

Undertake an investigation to assess cause and determine if mining .
related.

Report trigger exceedance and investigation outcomes in Six Monthly
Subsidence Impact Report and Annual Review.
If the changes have been confirmed to be related to mining
effects:

. Discuss findings and obtain other relevant information from key
specialists (e.g. subsidence monitoring results, surface water level

results). . Provide DPE and key stakeholders with proposed corrective management
actions (CMAs) for consultation (e.g. extending the depth of the bore,
establishment of additional bores, compensation to affected landowners
as detailed in Section 6.2.1.4 of the Water Management Plan).
. Implement CMAs, subject to land access.

. Monitor and report on success of CMAs in Six Monthly Subsidence Impact
Report and Annual Review.

. Observed (or inferred where not immediately . Actions as stated in Level 1. . Responses as stated in Level 1.
neighbouring a surface water site) groundwater levels | o
at aligned surface water monitoring site decline below
Level 2 (in TARP WMPS8) following the
commencement of extraction.

Increase frequency of data review to fortnightly at sites where Level .
2 has been reached, subject to land access. Reasons for not
increasing frequency could include solid identification causation that °
do not require further monitoring (e.g. singular anthropogenic

Provide findings of CMA review to DPE and key stakeholders for
consultation.

Implement additional CMAs, subject to land access.
. Advise DPE and key stakeholders of any required amendments to Water

AND impact resulting in water level change). ) ) ) . . .
L . . P & ge) Management Plan, including reporting on relationship of observations to
° The reduction in water level is determined not to be . Compare against base case and deterministic model scenarios®. baseline and deterministic model scenarios, as necessary.
:ontrolled by climatic or external anthropogenic e Review manual water level measurements for additional monitoring
actor.

sites to identify potential spatial trends in water level decline.

. Review surface water data to assess for surface water level decline at
relevant site.

. Review CMAs in light of findings from further investigations and
consider additional reasonable and feasible options.

. Review Water Management Plan and modify if necessary.

. Inferred groundwater levels at surface water . Actions as stated in Level 2. . Responses as stated in Level 2.
monitoring site decline below Level 3 (in TARP WMP8) | o
following the commencement of extraction.

AND

. The reduction in water level is determined not to be
controlled by climatic or external anthropogenic
factor.

Increase frequency of data review for sites where Level 3 has been .
reached, subject to land access.

Develop a Rehabilitation Management Plan in consultation with DPE and

key stakeholders.

. Undertake a detailed investigation to assess if the change in
behaviour is related to mining effects (e.g. whether there has been
subsidence induced fracturing, other catchment changes, effect
unrelated to mining or the prevailing climate). Report to be
commenced and completed as soon as practicable.

. Implement Rehabilitation Management Plan, subject to land access.

Notes:

1 “Deterministic” model scenario refers to the predictive scenario modelling utilised to determine the trigger level.
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WATER MANAGEMENT PLAN TARP — WMP13 GROUNDWATER BORES MONITORING FOR THIRLMERE LAKES

Performance Measure and Indicator, TARP
Objective and Assessment Criteria

Performance Measure Feature
GDEs including Thirlmere Lakes®.

Performance Measure
Negligible impacts including:

e Negligible change in groundwater levels; and

o Negligible change in groundwater quality.

Performance Indicator

The performance measure will be considered to be
exceeded if the groundwater levels or
groundwater quality decline below Level 3 (in the
relevant groundwater TARP triggers for water level
and water quality — TARP WMP8 or WMP11)
following the commencement of extraction, and
the investigation outcomes indicate a mining
related impact based on monitoring data for the
Thirlmere Lakes.

TARP Objective
This TARP defines levels of deviation at Thirlmere

Lakes from ‘normal’ conditions and the actions to
be implemented in response to each level
deviation.

Assessment Criteria
Bore specific trigger values based on baselines
data for each reporting level.

Monitoring Program

Locations

“Early warning” bores

Existing sites:

GW062068, GW104659, TBCO39 (sensor at 65
metres in Hawkesbury Sandstone (HBSS))
Proposed sites:

P50a, P50b, P50c

Thirlmere Lakes bores (not trigger bores)
Existing sites:

GWO075409-1, GW075409-2, GW075410,
GWO075411 (paired with gauging station 212066)

All monitoring locations are shown in Figure 24
of the Water Management Plan.

Monitoring Frequency (for “early warning”
bores)

Pre-mining

Monthly manual measurements of water level
and water quality.

During Mining
Monthly manual measurements of water level
and water quality.

Post-mining

Continuous record (where loggers installed) and
quarterly manual measurements of water level
for a minimum of 12 months following the
completion of active dewatering or as deemed
necessary in consideration to the status of
aquifer recovery or as required for future
extraction activities.

Water Quality sample parameters:

Field Parameters

PH
EC
TDS
DO

Laboratory Analysis

Total alkalinity as CaCO3, HCO3, CO3, DOC
Dissolved Major Cations (Ca, K, Na, Mg, F, Cl, SO4)
Dissolved Metals (Al, As, Ba, Co, Cu, Pb, Li, Mn, Ni,
Se, Sr, Zn, Fe)

Total Metals (Al, As, Ba, Co, Cu, Pb, Li, Mn, Ni, Se,
Sr, Zn, Fe)

Total Nitrogen

Total Phosphorus

lonic Balance (Total Anions and Total Cations)

Management

Trigger

Response

Normal Condition

Groundwater levels and quality remain consistent | e
with baseline variability and/pre-mining trends,
and changes in groundwater levels/quality not
persisting after significant rainfall recharge
events.

Continue monitoring and review of data as per monitoring program.

No response required.

Level 1

OR

OR

Exceeds Performance Measure

OR

AND

Level 1 trigger of TARP WMP8 for a minimum of .
two “early warning” bores. °

Level 1 trigger of TARP WMP11 for a minimum of | e
two “early warning” bores.

Level 2 trigger of TARP WMP8 for a minimum of .
three bores “early warning” bores

L]
Level 2 trigger of TARP WMP11 for a minimum of
three bores (“early warning” bores and Thirlmere
Lakes bores).

Level 3 trigger of TARPs WMPS8 for a minimum of .
four bores “early warning” bores)

L]
Level 3 trigger of TARPs WMP11 for a minimum
of four bores (“early warning” bores and °
Thirlmere Lakes bores).

Review of Thirlmere Lakes bores indicated
potential impacts resulting from extraction

Actions as required for Normal Condition.

Undertake an investigation to assess cause and determine if mining
related.

Discuss findings and obtain other relevant information from key
specialists (e.g. subsidence monitoring results, surface water level
results).

If the changes have been confirmed to be related to mining effects:

Consider all reasonable and feasible options for remediation as
relevant (e.g. extending the depth of the bore, establishment of
additional bores). This could include potential for implementation of
make-good provisions as per Section 6.2.1.4 of the Water Management
Plan for affected private bore owners.

For monitoring sites relevant to Thirlmere Lakes or associated with
surface water monitoring sites, initiate groundwater — surface water
interaction TARP.

Actions as stated in Level 1.

If the changes have been confirmed to be related to mining effects:

Consider increasing monitoring and review of data at sites where Level
2 has been reached, subject to land access. Reasons for not increasing
monitoring frequency could include solid identification causation that
do not require further monitoring (e.g. singular anthropogenic impact
resulting in water level change).

Review Thirlmere Lakes monitoring bore data

Compare against base case and deterministic model scenarios?.

Review manual water level measurements for additional monitoring
sites to identify potential spatial trends in water level decline.

Review surface water data to assess for surface water level decline at
relevant site.

Review CMAs in light of findings from further investigations and
consider additional reasonable and feasible options.

Review Water Management Plan and modify if necessary.

Undertake an investigation to determine if an exceedance of the
performance measure is likely. To be commenced/completed as soon
as practicable.

Actions as stated in Level 2.

If the changes have been confirmed to be related to mining effects:

Increase monitoring and review of data frequency for sites where
Level 3 has been reached, subject to land access.

Investigate reasons for the performance measure exceedance. To be
commenced/completed as soon as practicable.

Review predictions of subsidence impacts and environmental
consequences associated with further longwall extraction based on the
outcomes of the investigation.

Consider modifying mine plan.

Report trigger exceedance to DPE and key stakeholders.

Report trigger exceedance and investigation outcomes in Six Monthly
Subsidence Impact Report and Annual Review.

If the changes have been confirmed to be related to mining effects:

Provide DPE and key stakeholders with proposed corrective management
actions (CMAs) for consultation (e.g. extending the depth of the bore,
establishment of additional bores, compensation to affected landowners
as detailed in Section 6.2.1.4 of the Water Management Plan).

Implement CMAs, subject to land access.

Monitor and report on success of CMAs in Six Monthly Subsidence Impact
Report and Annual Review.

Responses as stated in Level 1.

Provide findings of CMA review to DPE and key stakeholders for
consultation.

Implement additional CMAs, subject to land access.

Advise DPE and key stakeholders of any required amendments to Water
Management Plan.

If relevant, notify DAWE of any predictions of an exceedance of a
performance measure within two business days.

Responses as stated in Level 2.

Submit a report to DPE (in accordance with Condition E4 of SSD 8445)
within 14 days of the exceedance occurring (or other timeframe agreed
by DPE) describing remediation options and any preferred remediation
measures or other course of action.

Implement any reasonable remediation measures as directed by DPE,
subject to land access.

Notify DAWE of any detection or predictions of an exceedance of a
performance measure within two business days.

Submit an Impact Response Plan to DAWE (in accordance with Condition
11 of the DAWE Consent for the Tahmoor South Project).

Update numerical groundwater model and re-run predictive scenarios to
determine the likely extent and depth of depressurisation in the vicinity
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of Thirlmere Lakes, and to determine whether any additional
management actions are required such as modifying the mine plan

Notes:
1t is noted that the only Groundwater Dependent Ecosystem (GDE) pertinent to the Tahmoor South Project is that of Thirlmere Lakes? “Deterministic” model scenario refers to the predictive scenario modelling utilised to determine the trigger level.
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APPENDIX B — Surface Water Monitoring Plan
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1.0 INTRODUCTION

11 BACKGROUND AND SCOPE OF WORK

Tahmoor Coal Pty Ltd (Tahmoor Coal) propose to develop the Tahmoor South Coal Project (the
Project). The Project is to comprise mining of 12 longwalls over a 10-year mine life. Longwall South
1A (LW S1A) to LW S6A are to be mined in the first stage of Project development and LW S1B to
LW S6B are to be mined in the second stage.

Prior to commencement of the Project, Tahmoor Coal is required to further develop the surface water
monitoring program for the Project in accordance with the Development Consent SSD 8445 (the
Consent), the commitments made in the Environmental Impact Statement (EIS) and additional
government agency requests.

An extensive surface water monitoring program has been implemented within and adjacent to the
Project comprising water level and water quality monitoring. Tahmoor Coal propose to expand the
spatial representation of monitoring sites within and adjacent to the Project and to implement
streamflow gauging stations. Further development of the surface water monitoring network will enable
characterisation of surface water baseline conditions prior to Project commencement and facilitate the
timely detection of potential impacts of the Project on surface water resources.

Hydro Engineering & Consulting Pty Ltd (HEC), a division of ATC Williams Pty Ltd, have developed a
surface water monitoring plan to be implemented prior to, during and post Project development. This
report describes the methodology for development of the surface water monitoring plan, the proposed
monitoring program and the schedule for implementation of additional monitoring.

1.2 CONSENT CONDITIONS AND COMMITMENTS

The requirements of the Consent, EIS commitments and government agencies in relation to surface
water monitoring are presented in Table 1 along with the section of this report in which the requirements
have been addressed.

Table 1 Surface Water Monitoring Requirements
Requirement Where Addressed

Development Consent
Condition A8.
If the Applicant decides to seek the Planning Secretary’s approval to Section 3.0 describes the
vary the commencement location of LW103B and LW104B set in proposed pool water level
Condition A7 of the Consent, then it must include the following monitoring (water holding
information in the relevant Extraction Plan: capacity).

a) significance assessment of key stream and riparian features
including pool volumes and water holding capacity...

Condition C8iii).
A surface water monitoring program to monitor and report on: Section 3.0 describes the

- stream flows and quality; proposed streamflow and water
quality monitoring program.

EIS Commitments

A stream flow gauging station would be implemented at Teatree Section 3.2.3 describes the
Hollow, downstream of the edge of the longwall and upstream of proposed streamflow gauging
Licensed Discharge Point (LDP) 1. station to be implemented at

Teatree Hollow.

J1809-14.r1f Page 1



Table 1 (Cont.) Surface Water Monitoring Requirements

Requirement

Where Addressed

EIS Commitments

Additional water level monitoring would be implemented to establish
baseline water level data to enable the assessment of potential
impacts to pool water levels.

Section 3.2.2 and Table 4
describe the proposed pool water
level monitoring.

Enhanced low flow control weirs would be established at the existing
gauging station at Dog Trap Creek and the proposed gauging station
at Teatree Hollow to support the generation of reliable continuous flow
data (including reliable low flow data) at these stations.

Section 3.2.3 and Table 4
describe the proposed
streamflow gauging station to be
implemented at Teatree Hollow
and Dog Trap Creek.

A water quality monitoring site would be established on the Bargo
River downstream of the confluence with Teatree Hollow and
upstream of SW14 to increase the spatial representation of water
quality sites downstream of LDP1.

Site BR15-Q in Table 3.

Monitoring of waterways within 200m of active longwall mining,
including regular photographic recording and monthly water quality
sampling upstream and downstream of potentially affected areas.

Section 3.2.1 and Table 4
describe the proposed monthly
field and laboratory water quality
monitoring.

Section 3.2.4 and Table 4
describe the proposed monthly
pool visual inspections.

A geomorphology survey (baseline and post mining) of waterways
overlying each longwall.

Section 3.2.5 and Table 4
describes the proposed baseline
and post mining geomorphology
survey.

Pre, during and post-mining photographic surveys and visual
inspections of geomorphological features for each longwall.

Section 3.2.4 and Table 4
describe the proposed monthly
pool visual inspections.

Section 3.2.5 and Table 4
describe the proposed monitoring
of geomorphological features.

Annual catchment survey at 10 headwater photographic locations to
monitor mining-induced subsidence impacts of the Project over time.

Section 3.2.5 and Table 4
describe the proposed monitoring
of geomorphological features.

Monitoring of knickpoint formation during mining of each longwall and
appropriate controls to prevent knickpoint formation.

Section 3.2.5 and Table 4
describe the proposed monitoring
of knickpoint formation.

Department of Planning and Environment — Environment, Energy and Science Group Requirement

Monitoring of Hornes Creek to identify potential subsidence impacts

Section 3.3 details the proposed
Hornes Creek surface water
monitoring sites.

Monitoring of Bargo River to identify potential re-opening of fractures
associated with historical mining

Section 3.3 details the proposed
Bargo River surface water
monitoring sites.
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2.0 HISTORICAL AND CURRENT SURFACE WATER MONITORING
PROGRAM

Tahmoor Coal has implemented an extensive surface water monitoring program within and adjacent
to the Project area. The Tahmoor Mine surface water monitoring program includes water level, water
quality and streamflow monitoring and was developed generally in accordance with a Before-After-
Control-Impact (BACI) framework. The monitoring program aims to develop a baseline (before)
dataset for a range of surface water features and to assess operational and post-mining (after) impacts
through the monitoring of reference (control) and potential impact sites (impact).

The monitoring sites are characterised as follows:

o Reference site: a site which is to provide reference data against which potential future impacts
associated with the Project activities could be compared.

o Baseline/potential impact site: a site which is to be used to compare conditions before, during
and after the Project activities.

Surface water monitoring sites are located on key watercourses within and adjacent to the Project area
including Teatree Hollow, Teatree Hollow tributaries, Dog Trap Creek, Dog Trap Creek tributaries,
Bargo River and Hornes Creek. The locations of the monitoring sites relevant to the Project and the
Tahmoor Mine surface facilities are shown in Figure 1 and the site details summarised in Table 2.

The monitoring site nomenclature is associated with the watercourse and pool number (i.e. DT15 is
pool 15 on Dog Trap Creek) and the type of monitoring to be implemented: water quality (Q), automated
(continuous) and manual water level monitoring (La), monthly manual water level measurements only
(Lm) and rating relationship derived streamflow (R).

21 WATER LEVEL MONITORING

Surface water level data has been monitored continuously and downloaded monthly during the
monitoring periods specified in Table 2. Monthly manual water level measurements have also been
recorded at each site at the time of data download. Additionally, visual inspection records of the
presence of water at each monitoring site and flow at the monitoring site have been recorded monthly.

2.2 WATER QUALITY MONITORING

Water quality monitoring has been undertaken monthly at the sites listed in Table 2 and included the
following:

e Field monitoring: pH, electrical conductivity (EC), temperature, dissolved oxygen (DO) and
oxidation-reduction potential (ORP).

e Laboratory monitoring: pH, EC, total dissolved solids (TDS), major cations, sulphate, alkalinity,
chloride, selected dissolved metals'!, selected total metals?, total kjeldahl nitrogen, total
nitrogen, total phosphorus, total anions and total cations.

2.3 STREAMFLOW MONITORING

Streamflow ratings have been derived for specific sites on the Bargo River, Dog Trap Creek, Teatree
Hollow, Hornes Creek and Eliza Creek. A streamflow rating is a relationship specific to each gauging
station site which enables flow rate to be derived from recorded water level at that particular site
location. A period of time is normally required following station establishment to develop a rating

* Aluminium, arsenic, barium, copper, iron, lead, lithium, manganese, nickel, selenium, strontium and zinc.
2 Aluminium, arsenic, barium, cadmium, copper, iron, lead, lithium, manganese, nickel, selenium, strontium and zinc.
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relationship. Manual flow measurements (gaugings) were undertaken using an OSS-PC1 ‘Pygmy’
current meter which was calibrated annually and serviced weekly. All gaugings conformed to the
relevant Australian Standard (AS 3778.3.1-2001). For specific sites, the ratings were extended to high
flows by theoretical means using surveyed stream cross-sections and hydraulic modelling.
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Figure 1 Historical and Current Surface Water Monitoring Sites
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Table 2 Historical and Current Surface Water Monitoring Sites
Site Name Previous Site Name Location Description Category Monitoring Type Period of Monitoring
Bargo River Catchment
Water level, May 2012 — Jun 2015 (Q)

BR11-QRLa

Bargo River Upstream
Site 1 (300061)

Upstream of mining influences

Reference site

streamflow and
water quality

Mar 2013 — Nov 2015 (La)
Feb 2019 — Dec 2021 (Q, La & R)

BR13-QRLa

Bargo River Site 13
(300010A)

Downstream of historical mining
areas, upstream of confluence
with Teatree Hollow

Baseline/potential
impact site

Water level,
streamflow and
water quality

Apr 2012 — Jun 2015 (Q)
Feb 2019 — current (Q)
Mar 2013 — current (La & R)

BR12-QRLa

Bargo River at Teatree
Hollow (300012)

Above historical mining areas,
upstream of confluence with
Teatree Hollow

Baseline/potential
impact site

Water level,
streamflow and
water quality

Jan 2019 — current (Q, La & R)

BR14-QRLa

Bargo River at Rockford
Road Bridge Site 14
(300011A)

Above historical mining areas,
downstream of confluence with
Teatree Hollow, upstream of
confluence with Dog Trap Creek

Baseline/potential
impact site

Water level,
streamflow and
water quality

Apr 2012 — Jun 2015 (Q)
Feb 2019 — current (Q)
Mar 2013 — current (La & R)

Teatree Hollow Catchment

Above approved LW S4B

Baseline/potential

Water level,

Aug 2019 — current (Q)

(300144)

adjacent to mine site facilities

impact site

water quality

TT1-QRLa Teatree Site 1 (300132) workings, ug:’::riﬁﬁ;ns of mine site impact site st\lzz?gf;olgl?t;d Feb 2020 — current (La & R)
TT6-QRLa Teatree Hollow at REA | Adjacent to pit top, downstream of Baseline/potential st\rlc\elgﬁ;lg\a/\\/ﬂzlﬁ d Mar 2019 — current (Q)
(300089) LOP4, upstream of REA impact site water quality Mar 2021 — current (La & R)
Above historical mining areas,
TT4-QlLa Teatree Site 4 (300135) adjacent to REA, upstream of Baseline site Water quality Aug 2019 — May 2020 (Q)
LOP5S
Teatree Site 4A Above historical mining areas, Baseline/potential Water level,
TT4A-QRLa (300135A) adjacent to REA, downstream of im ath) site streamflow and May 2020 — current (Q, La & R)
LOP5 P water quality
Teatree Site 22 Above historical mining areas, Baseline/potential Water level, Sep 2012 - Jun 2015 (Q)
TT8-QRLa downstream of pit top, REA, . pot streamflow and Apr 2019 — current (Q)
(300056) impact site )
LDP1 and LOP3 water quality Mar 2013 — current (La & R)
TT12-QLa Teatree Site 12 Above approved LW S1A, Baseline/potential Water level and Sep 2021 — current (Q & La)

Q = water quality; La = automated and manual water level; R = rating relationship derived streamflow
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Table 2 (Cont.)

Historical and Current Surface Water Monitoring Sites

Site Name Previous Site Name Location Description Category Monitoring Type Period of Monitoring
Teatree Hollow Catchment
. Above approved LW S1A . .
TT13-Qla Teatree Site 13 workings, adjacent to mine site Baseline/potential Water level and Oct 2021 — current (Q & La)
(300146) e impact site water quality
facilities
Teatree Site 14 Downstream of LW S1A workings, Baseline/potential Water level and
TT14-QLa (300145) adjacent to mine site facilities impact site water quality Sep 2021 —current (Q & La)
Dog Trap Creek Catchment
Dog Trap Site 1 Above approved LW S4B, Baseline/potential Water level, Aug 2019 — current (Q)
DT3a-QRLa (300128) upstream of mine site facilities impact site streamflow and Jan 2019 t(La&R
P P water quality an — current (La )
Dog Trap Site 2 Above approved LW S1B, Baseline/potential Water level, Feb 2020 — current (Q)
DT32-QRLa (300129) upstream of mine site facilities impact site streamflow and Jan 2020 t(La&R
P P water quality an —current (La )
Dog Trap Site 3 Above approved LW S2B, Baseline/potential Water level, Aug 2019 — current (Q)
DT64-QRLa (300130) upstream of mine site facilities impact site streamflow and Feb 2020 t(La&R
P P water quality e — current (La )
. Above approved LW S2B . .
. Dog Trap Site 4 . o Baseline/potential Water level and Aug 2019 — Nov 2020 (Q)
DT74-QLa (300131) workings, ug:tcrlﬁﬁ;ns of mine site impact site water quality Feb 2020 — Nov 2020 (La)
. . . Water level,
DT73-QRLa Dog Trap Site 4A Above approved LW S3B, Baseline/potential streamflow and | Nov 2020 — current (Q, La & R)
(300131A) upstream of mine site facilities impact site )
water quality
: : , Water level, Apr 2012 - Jun 2015 (Q)
DT49-QRLa Dog Trap Site 15 Downstream of approved Baseline/potential streamflow and | Mar 2013 — Nov 2015 (La &R)
(300063) longwalls and ventilation shafts impact site )
water quality Feb 2019 - current (Q, La & R)
DT42-Qla Dog Trap Site 16 Downstream of approved Baseline/potential Water level and Dec 2010 — Jun 2015 (Q & La)
(300064) longwalls and ventilation shafts impact site water quality Feb 2019 — Mar 2021 (Q & La)
. . . Water level
) Dog Trap Site 16A Downstream of approved Baseline/potential ’ _
DT43-QRLa (300064A) longwalls and ventilation shafts impact site St\,r\,(:,?gfgolﬁﬁ;d Mar 2021 — current (Q, La & R)

Q = water quality; La = automated and manual water level; R = rating relationship derived streamflow
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Table 2 (Cont.)

Historical and Current Surface Water Monitoring Sites

Site Name

Previous Site Name

Location Description

Category

Monitoring Type

Period of Monitoring

Hornes Creek Catchment

HC17-QRLa

Hornes Creek Upstream
(300113)

Outside of mining influences

Reference site

Water level,
streamflow and
water quality

Mar 2019 — current (Q, La & R)

HC1-QRLa

Hornes Site 1 (300124)

Outside of mining influences

Reference site

Water level,
streamflow and
water quality

Sep 2019 — current (Q, La & R)

H18-QRLa

Hornes Site 2 (300125)

Outside of mining influences

Reference site

Water level,
streamflow and
water quality

Mar 2020 — current (Q, La & R)

HC19-QRLa

Hornes Site 3 (300126)

Outside of mining influences

Reference site

Water level,
streamflow and
water quality

Sep 2019 — current (Q, La & R)

HC10-QRLa

Hornes Site 4 (3000127)

Outside of mining influences

Reference site

Water level,
streamflow and
water quality

Sep 2019 — current (Q, La & R)

HC3-QRLa

Hornes Site 9 (300062)

Outside of mining influences

Reference site

Water level,
streamflow and
water quality

May 2012 — Jun 2015 (Q)
Oct 2020 — current (Q)
Mar 2013 — Nov 2015 (La & R)
Feb 2019 — current (La & R)

Eliza Creek and Carters Creek Catchment

Sep 2012 — Jun 2015 (Q)

water quality

Water level, _
CcC1-Q Carters Site 24 (300076) Outside of mining influences Reference site streamflow and Feb 2019 —current (Q)
water quality Mar 2013 — Nov 2015 (La & R)
Feb 2019 — Dec 2021 (La & R)
Water level, _
EC2-QRLa Eliza Site 18 (300073A) Outside of mining influences Reference site streamflow and Sep 2019 — current (Q)
; Feb 2019 — current (La & R)
water quality
EC1-QLa Eliza Site 1 (300076A) Outside of mining influences Reference site Water level and Feb 2019 — current (Q & La)

Q = water quality; La = automated and manual water level; R = rating relationship derived streamflow
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3.0 PROPOSED SURFACE WATER MONITORING PROGRAM

3.1 MONITORING SITE SELECTION

In addition to consideration of existing monitoring site locations, the selection of proposed monitoring
site locations was undertaken with consideration to the following key information:

e baseline geomorphology survey;
e proposed longwall layout and subsidence predictions;
e |ocal landholders and areas of interest; and

o the proposed groundwater monitoring plan.

3.1.1 Baseline Geomorphology Survey

A baseline geomorphology survey of the Project area was undertaken by Fluvial Systems in 2013. The
geomorphology survey was undertaken to characterise the physical environment of the Project area
and to identify risk management zones from a geomorphological perspective. Field data collected
during the survey included detail of fluvial features including, but not limited to, incisions, knickpoints,
pools, bedrock features, hydraulic controls, riffles, bed material, feature dimensions and profiles,
riparian zones, iron staining, alluvium and cliffs (Fluvial Systems, 2013).

Of specific relevance to the development of the surface water monitoring plan was the mapping of
pools, pool hydraulic controls and pool dimensions and profiles. The locations of mapped pools in
Teatree Hollow, Teatree Hollow tributary and Bargo River tributary are shown in Figure 2, the locations
of mapped pools in Dog Trap Creek and tributaries are shown in Figure 3 and the locations of mapped
pools in Hornes Creek area shown in Figure 4.

The proposed surface water monitoring site locations were selected to enable monitoring of a range of
pools with varying hydraulic controls, dimensions and profiles. Monitoring of larger pools with
presumed higher biodiversity and aesthetic value were prioritised.

The suitability of each selected pool for monitoring was confirmed through review of photographs taken
during the baseline geomorphology survey.

3.1.2 Proposed Longwall Layout and Subsidence Predictions

Monitoring site locations were selected to ensure suitable spatial coverage across the Project area.
Where pools were mapped, a minimum of one pool per longwall was selected for monitoring. Due to
regulatory focus on the predicted subsidence effects on the third order section of Dog Trap Creek (the
section downstream of LW S5B — refer Figure 3), additional monitoring sites were proposed above and
adjacent to LW S1B to LW S4B. This will enable the baseline characteristics and significance of key
stream features, namely pools, overlying LW S3B and LW S4B in particular to be assessed in
accordance with the Consent Condition A8 (refer Table 1).

Although Bargo River and Hornes Creek are located outside of the predicted 20 millimetre (mm) total
subsidence associated with mining of LW S1A-S6A (refer Figure 2 and Figure 4), the NSW Department
of Planning and Environment — Environment, Energy and Science Group has requested that
appropriate surface water monitoring is implemented in Bargo River and Hornes Creek in the event
that mining related subsidence effects occur. Accordingly, additional surface water monitoring sites
have been proposed to be instated in the Bargo River at locations overlying historical longwalls and in
Hornes Creek adjacent to LW S6A.
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Figure 2 Teatree Hollow, Teatree Hollow Tributary and Bargo River Tributary Pool Locations
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Figure 3 Dog Trap Creek and Dog Trap Creek Tributaries Pool Locations
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Figure 4 Hornes Creek Pool Locations
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Streamflow gauging stations are proposed to be located downstream of predicted Project subsidence
effects in order to limit or avoid potential subsidence related effects on the streamflow gauging
infrastructure. As far as practically possible, the streamflow gauging stations were proposed to be
located upstream of Tahmoor Mine surface facilities in order to avoid potential effects associated with
Tahmoor Mine activities on the recorded streamflow rates.

3.1.3 Local Landholders and Areas of Interest

Two key areas of interest overlie the proposed Project longwalls — the Australian Wildlife Sanctuary
and Bargo Waste Management Centre (refer Figure 2 and Figure 3).

The Australian Wildlife Sanctuary (the Sanctuary), formerly the Wirrimbirra Sanctuary, is a State
heritage listed flora and fauna sanctuary, native plant nursery and education centre. The Sanctuary
overlies proposed LW S1A-S4A and a small portion of LW S3B. Five pools were mapped within the
Sanctuary boundary, two of which are of notable size — pool TT2 and pool TT3. Pool TT3 is referred
to as the Ockenden Pool by the Sanctuary and pool TT2 is referred to as the Big Pool.

Surface water monitoring of pool TT2 and pool TT3 is proposed in order to enable characterisation of
surface water baseline conditions prior to Project commencement and to facilitate the timely detection
of potential impacts of the Project on these pools.

The Bargo Waste Management Centre overlies proposed LW S1B and LW S2B. Surface water
monitoring sites have been proposed downstream of the Bargo Waste Management Centre in order to
identify any current impacts of the Bargo Water Management Centre on the water quality of Dog Trap
Creek tributary and to facilitate the timely detection of potential future impacts of the Project on these
pools.

Further details of the proposed monitoring are provided in Section 3.3 and Section 3.4.

3.1.4 Proposed Groundwater Monitoring Plan

The proposed surface water monitoring site locations were selected with consideration to the proposed
locations of groundwater monitoring sites as documented in SLR (2021). The aim was to develop an
integrated monitoring network to enable assessment of baseline surface water-groundwater
connectivity in the Project area and to assess the potential impacts of the Project on groundwater
resources and associated effects on surface water resources.

3.1.5 Land Access

The equipping and operation of all monitoring sites are subject to access permission from relevant
landholders. Where access is unable to be gained, the location of the proposed monitoring site(s) will
be revised.

3.2 MONITORING PROGRAM DESIGN

3.2.1 Water Quality Monitoring

In accordance with the current monitoring program, water quality monitoring is proposed to be
undertaken monthly at the existing and proposed monitoring sites (refer Section 3.3). The water quality
monitoring is to comprise the following:

e Field monitoring: pH, EC, temperature, DO and ORP.

e Laboratory monitoring: pH, EC, TDS, major cations (calcium, magnesium, sodium and
potassium), sulphate, alkalinity, chloride, selected dissolved metals (aluminium, arsenic,
barium, copper, iron, lead, lithium, manganese, nickel, selenium, strontium and zinc), selected
total metals (aluminium, arsenic, barium, cadmium, copper, iron, lead, lithium, manganese,
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nickel, selenium, strontium and zinc), total kjeldahl nitrogen, total nitrogen, total phosphorus,
total cations and total anions.

Monitoring at the proposed sites is proposed to commence a minimum of 12 months prior to the
potential occurrence of mining related effects.

3.2.2 Water Level Monitoring

In accordance with the current monitoring program, automated and manual water level monitoring is
proposed to be undertaken at select proposed monitoring sites (refer Section 3.3). The automated
water level monitoring will comprise installation of a water pressure sensor that continuously records
pressure measurements. Water level measurements will also be recorded manually on a monthly
basis at sites with and without automated water level monitoring.

Monitoring at the proposed sites is proposed to commence a minimum of 12 months prior to the
potential occurrence of mining related effects.

3.2.3 Streamflow Gauging Stations

Two streamflow gauging stations are proposed to be constructed — one on Teatree Hollow (TT-F1 in
Figure 5) and one on Dog Trap Creek (DT-F1 in Figure 6). The streamflow gauging stations would be
constructed with a concrete and steel v-notch weir to enable accurate and continuous low flow
monitoring from commissioning. The specific design of the streamflow gauging stations is currently in
development.

It is proposed that the streamflow gauging station at TT-F1 would be commissioned prior to the
commencement of mining of LW S1A. Water level monitoring data recorded at monitoring site
TT14-QLa will be used in conjunction with monitoring data recorded at the proposed streamflow
gauging station to enable derivation of baseline flow data for Teatree Hollow downstream of the
approved Project longwalls and, as far as practicable, upstream of the Tahmoor Mine surface facilities.

A similar structure will be constructed on Dog Trap Creek at DT-F1. The proposed location for DT-F1
would be at or adjacent to DT43-QRLa however this will be confirmed following site reconnaissance.
It is proposed that the streamflow gauging station on Dog Trap Creek would be installed approximately
four years prior to commencement of mining LW S1B to enable collection of a significant period of
baseline flow data for Dog Trap Creek downstream of the approved LW S1B-S6B.

3.2.4 Monitoring of Pool Physical Features and Natural Behaviour

Visual inspections of the physical features and natural behaviour of pools will be undertaken prior to,
during and following completion of the Project. A baseline inspection of mapped pools in Teatree
Hollow, Teatree Hollow tributary, Bargo River tributary, Dog Trap Creek and Dog Trap Creek tributaries
will be undertaken in stages prior to the commencement of secondary extraction from the Project (refer
Figure 2 and Figure 3 for pool locations). Following commencement of secondary extraction, visual
inspection of pools in the active subsidence zone will be undertaken monthly during the active
subsidence period. Following completion of mining, visual inspections will be undertaken on a quarterly
basis for a minimum of 12 months.

3.2.5 Geomorphology and Channel Stability Monitoring

Photographic surveys and visual inspections of geomorphological features will be undertaken prior to,
during and post-mining activities. The photographic surveys and visual inspections will comprise:

e annual catchment survey at 10 headwater sites;
¢ monitoring of knickpoint formation prior to and during mining of each longwall; and
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e geomorphology survey (post mining) of waterways overlying each longwall.

The annual catchment survey will be undertaken at a random selection of 10 headwater sites, as
defined in Fluvial Systems (2013). The exact location of survey points will be dependent on acquiring
land access agreements.

Visual inspection of headwater sites and knickpoints will be undertaken prior to the commencement of
secondary extraction from the Project to confirm/revise the findings of the baseline geomorphology
survey. Following commencement of secondary extraction, visual inspection of knickpoint formation
in the active subsidence zone will be undertaken monthly during the active subsidence period (refer
Figure 5 and Figure 6 for knickpoint locations). Following completion of mining, visual inspections will
be undertaken on a quarterly basis for a minimum of 12 months.

3.3 MONITORING SITE LOCATIONS

The proposed monitoring sites to be instated in Teatree Hollow, Teatree Hollow tributary, Dog Trap
Creek and its tributaries, Bargo River, Bargo River tributary and Hornes Creek are shown in Figure 5
and Figure 6, in addition to the location of knickpoints to be monitored. The monitoring site
nomenclature is associated with the watercourse and pool number (i.e. DT15 is pool 15 on Dog Trap
Creek) and the type of monitoring to be implemented: water quality (Q), automated (continuous) and
manual water level monitoring (La), monthly manual water level measurements only (Lm) and
streamflow gauging (F).

Monitoring of pool physical features and natural drainage behaviour will be undertaken at pools within
the active subsidence zone. The locations of mapped pools within the Project area are shown in
Figure 2 and Figure 3. The specific pools to be monitored for physical features and natural drainage
behaviour will be defined in the Extraction Plan following confirmation of the subsidence zone.

Details of the proposed surface water monitoring sites are provided in Table 3.
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Figure 5 Proposed Monitoring Sites on Teatree Hollow, Teatree Hollow Tributary, Bargo
River, Bargo River Tributary and Hornes Creek
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Figure 6 Proposed Monitoring Sites on Dog Trap Creek and Dog Trap Creek Tributaries
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Table 3 Proposed Surface Water Monitoring Sites
Site Purpose / Reason for Monitoring Monitoring Type Associated Reference Site(s)
Bargo River
_ Increase the spatial representation of water quality monitoring . BR13-QRLa
BR15-Q downstream of the Tahmoor Mine surface facilities and the Project Water quality BR12-QRLa
Baseline characterisation; monitoring of potential impacts to Bargo .
BR18-Qla River outside of the predicted subsidence zone Water level and water quality BR16-Qla
: Baseline characterisation; monitoring of potential impacts to Bargo . )
BR17-Qla River outside of the predicted subsidence zone Water level and water quality BR16-QLa
BR16-QLa Baseline characterisation; reference site Water level and water quality N/A
Bargo River Tributary
Baseline characterisation; monitoring of potential Project impacts
BR2-QLa to Bargo River tributary; surface water-groundwater connectivity
A ) DT64-QRLa
monitoring Water level and water quality DT73-QRLa
BR4-Qla Monitoring of potential impacts to Bargo River tributary
downstream of the predicted subsidence zone
Teatree Hollow Catchment
: Monitoring of potential impacts to streamflow associated with : DT49-QRLa
TT-F1 mining of LW S1A-S6A Streamflow gauging DT43-Qla
Baseline characterisation; monitoring of potential Project impacts
TT2-QlLa to Teatree Hollow tributary; Australian Wildlife Sanctuary pool; TT1-QRLa
surface water-groundwater connectivity monitoring®
Baseline characterisation; monitoring of potential Project impacts Water level and water quality
TT3-QLa to Teatree Hollow tributary; Australian Wildlife Sanctuary pool; TT1-QRLa
surface water-groundwater connectivity monitoring®
TT9-QlLa Monitoring of potential Project impacts to Teatree Hollow TT1-QRLa

T adjacent to proposed groundwater monitoring bore
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Table 3 (Cont.) Proposed Surface Water Monitoring Sites
Site Purpose / Reason for Monitoring Monitoring Type Associated Reference Site(s)
Dog Trap Creek Catchment
Baseline characterisation; monitoring of potential impacts to .
DT-F1 streamflow associated with mining of LW S1B-S6B Streamflow gauging EC2-QRLa
DT1-Qla Baseline characterlsatlc:g;Drr(;on_;_tglng roefegl)(otentlal Project impacts Water level and water quality
9 1ap EC2-QRLa
Baseline characterisation; monitoring of potential Project impacts EC1-QLa
DT2-Lm to Dog Trap Creek; surface water-groundwater connectivity Manual water level
monitoring®
DT6-Lm Baseline characterisation; monitoring of potential Project impacts Manual water level
to Dog Trap Creek
Baseline characterisation; monitoring of potential Project impacts DT1-QLa
DT7-La to Dog Trap Creek; surface water-groundwater connectivity Water level
monitoring®
DT9-Lm Manual water level
DT10-Lm Baseline characterisation; monitoring of potential Project impacts Manual water level
DT12-QLa to Dog Trap Creek Water level and water quality
DT15-Lm Manual water level
Baseline characterisation; monitoring of potential Project impacts
DT16-QLa to Dog Trap Creek; surface water-groundwater connectivity Wwater level and water quality
monitoring™
DT18-Lm Baseline characterisation; monitoring of potential Project impacts Manual water level Upstream monitoring sites on Dog
DT19-Lm to Dog Trap Creek Manual water level Trap Creek
Baseline characterisation; monitoring of potential Project impacts
DT21-QLa to Dog Trap Creek; surface water-groundwater connectivity Water level and water quality
monitoring®
DT23-Lm Manual water level
DT29-La Baseline characterisation; monitoring of potential Project impacts Water level
DT32-QLa to Dog Trap Creek Water level and water quality
DT36-Lm Manual water level

T adjacent to proposed groundwater monitoring bore

J1809-14.r1f Page 19



Table 3 (Cont.) Proposed Surface Water Monitoring Sites
Site Purpose / Reason for Monitoring Monitoring Type Associated Reference Site(s)
Dog Trap Creek Catchment
Baseline characterisation; monitoring of potential Project impacts
DT37-QLa to Dog Trap Creek; surface water-groundwater connectivity Water level and water quality o )
monitoring’ Upstream monitoring sites on Dog
Baseli h terisation: itori f votential Proiect i ¢ Trap Creek
DT41-Qla aseline characterisation; monitoring of potential Project impacts Water level and water quality
to Dog Trap Creek
DT70-QLm Baseline characterisation; monitoring of potential impacts to Dog | Manual water level and water
Trap Creek tributary associated with the Project and Bargo Waste quality DT64-QRLa
DT71-QLa Management Centre Water level and water quality
Hornes Creek Catchment
Baseline characterisation; monitoring of potential impacts to .
HC13-Qla Hornes Creek outside of the predicted subsidence zone Water level and water quality Upstream monitoring sites on Hornes
i Baseline characterisation; monitoring of potential impacts to . Creek
HC16-Qla Hornes Creek outside of the predicted subsidence zone Water level and water quality

Tadjacent to proposed groundwater monitoring bore
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3.4 SURFACE WATER MONITORING PROGRAM

A summary of the proposed surface water monitoring program is presented in Table 4. The program,
as it relates to surface water has been/will be undertaken in phases: prior to mining (secondary
extraction), during secondary extraction and subsidence and following the end of mining and cessation
of subsidence.
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Table 4 Proposed Surface Water Monitoring Program
Feature Locations Monitoring
Prior to Mining During Mining Post Mining
Streamflow Streamflow gauging stations: Continuous record. Data Continuous record. Data Continuous record, data
downloaded prior to the downloaded and reviewed downloaded and reviewed
o TT-F1 .
e DT-F1 commencement of secondary monthly. quarterly for 12 months following
extraction in relevant catchment. the completion of relevant
mining activities. This period
may be extended as per
decision by the Environmental
Response Group*.
Surface Water Current and proposed water quality Monthly sampling for a minimum | Monthly sampling and analysis. | Monthly sampling and analysis
Quality monitoring sites. of 12 months prior to secondary for 12 months following the

extraction.

completion of relevant mining
activities. This period may be
extended as per decision by the
Environmental Response Group.

Parameters:

Field analysis: pH, EC and DO, temperature and ORP.
Laboratory analysis for: pH, EC, total dissolved solids, total suspended solids, turbidity, major cationsT,
sulphate, alkalinity, chloride, dissolved metals*, total metals?, total kjeldahl nitrogen, total nitrogen, total
phosphorus, total cations and total anions.

Automated pool
water level

Current and proposed water level
monitoring sites.

Continuous record and monthly
manual measurements for a
minimum of 12 months prior to
secondary extraction. Data
downloaded prior to the
commencement of secondary
extraction in relevant catchment.

Continuous record and monthly
manual measurements. Data
downloaded and reviewed
monthly.

Continuous record and monthly
manual measurements. Data
downloaded and reviewed
quarterly for 12 months following
the completion of relevant
mining activities. This period
may be extended as per
decision by the Environmental
Response Group.

* External technical specialists in subsidence, water resources, hydrogeology and aquatic ecology tasked with assessing the Project performance against the Trigger Action
Response Plan defined in the Water Management Plan.
T Calcium, magnesium, sodium and potassium.

* Aluminium, arsenic, barium, copper, iron, lead, lithium, manganese, nickel, selenium, strontium and zinc.

# Aluminium, arsenic, barium, cadmium, copper, iron, lead, lithium, manganese, nickel, selenium, strontium and zinc.
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Table 4 (Cont.)

Proposed Surface Water Monitoring Program

Feature

Locations

Monitoring

Prior to Mining

During Mining

Post Mining

Manual water
level

Current and proposed manual water
level monitoring sites.

Monthly manual level
measurements for a minimum of
12 months prior to secondary
extraction.

Monthly manual level record.

Monthly manual level record for
12 months following the
completion of relevant mining
activities. This period may be
extended as per decision by the
Environmental Response Group.

Physical
features and
natural
behaviour of
pools

Stream reaches of Teatree Hollow,
Teatree Hollow tributary, Dog Trap
Creek, Dog Trap Creek tributary,
Bargo River and Bargo River
tributary.

One observation prior to mining
using fixed location photo points.

Observations every month
during the active subsidence
period (after 200 m of secondary
extraction of relevant longwall)
for sites within the active
subsidence zone” using fixed
location photo points.

Quarterly observations over 12
months for pools that are no
longer within the active
subsidence zone. This period
may be extended as per
decision by the Environmental
Response Group.

Geomorphology
and channel
stability

Stream reaches of Teatree Hollow,
Teatree Hollow tributary, Dog Trap
Creek, Dog Trap Creek tributary and
Bargo River tributary.

One observation prior to mining
using fixed location photo points.
One catchment survey of 10
headwater sites.

Observations of knickpoint
formation every month during
the active subsidence period for
sites within the active
subsidence zone using fixed
location photo points.

Annual catchment survey of 10
headwater sites.

One observation of knickpoint
formation at sites that are no
longer within the active
subsidence zone using fixed
location photo points.

One catchment survey of 10
headwater sites.

Post-mining geomorphology
survey following completion of
mining LW S6A.

* Survey area to include upstream, downstream and adjacent pools (to the extent of the potential impact) where a trigger exceedance has occurred at a potential impact site(s) in
accordance with the relevant Trigger Action Response Plan defined in the Water Management Plan.
* Locations to be specified in the Extraction Plan following confirmation of the subsidence zone.
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3.5 MONITORING PROGRAM DEVELOPMENT SCHEDULE

The surface water monitoring program for the Project would be progressively developed based on the
stage and scope of the Project development. The proposed schedule for implementation of the
proposed surface water monitoring program is listed in Table 5.

Table 5 Proposed Schedule for Implementation of Surface Water Monitoring
Site Implementation Schedule
Bargo River
BR15-Q As soon as possible
BR16-QLa As soon as possible
BR17-QLa Approximately two years prior to commencement of mining LW S3A
BR18-QLa As soon as possible
Bargo River Tributary

BR2-QlLa, BR4-QlLa

Approximately two years prior to commencement of mining LW S4A

Teatree Hollow Catchment

TT-F1 As soon as possible
TT3-Qla, TT9-QLa As soon as possible
TT2-QlLa Approximately two years prior to commencement of mining LW S4A

Dog Trap Creek Catchment

DT-F1

Approximately four years prior to commencement of mining LW S1B

DT1-QLa, DT2-Lm,
DT6-Lm, DT7-La, DT9-Lm, DT10-
Lm, DT12-QlLa, DT15-Lm, DT16-

Minimum two years prior to the preparation of the Extraction Plan for
LW S1B-S6B

QLa, DT70-QLm, DT71-QLa

DT18-Lm, DT19-Lm,
DT21-QLa, DT23-Lm, DT29-La,
DT32-QLa, DT36-Lm, DT37-QLa,

Preferably approximately two years prior to the preparation of the
Extraction Plan for LW S1B-S6B; minimum two years prior to
commencement of mining underlying longwalls

DT41-QLa

Hornes Creek Catchment

HC13-QLa Approximately two years prior to commencement of mining LW S6A
HC16-QLa Approximately two years prior to commencement of mining LW S6A

3.6 STREAMFLOW MONITORING APPROVALS PROCESS

The Project is classified as state significant development by the NSW Department of Planning, Industry
and Environment (DPIE) and will be undertaken in accordance with the Consent. Conditions A2 and
A4 of the Consent require the Project to be developed generally in accordance with the EIS. The
construction of a streamflow gauging station on Teatree Hollow (proposed site TT-F1) and Dog Trap
Creek (proposed site DT-F1) was recommended as a management and mitigation measure for the
Project in the EIS. Accordingly, and as per legal advice provided to Tahmoor Coal, it is understood
that Tahmoor Coal has development consent for the construction and implementation of a streamflow
gauging station on Teatree Hollow and Dog Trap Creek. Legal advice provided to Tahmoor Coal has
confirmed that no further approval under the Water Management Act 2000 or the Fisheries
Management Act 1994 is required for the construction and implementation of the proposed streamflow
gauging station.
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APPENDIX C — Surface Water Level Monitoring Data
Plots
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Teatree Hollow

Chart C1: TT1-QLa Water Level Monitoring Data

Chart C2: TT2-QLa Water Level Monitoring Data
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Chart C3: TT3-QLa Water Level Monitoring Data

Chart C4: TT4A-QLa Water Level Monitoring Data
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Chart C5: TT7-QLa Water Level Monitoring Data

Chart C6: TT8-QRLa Water Level Monitoring Data
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Chart C7: TT9-QLa Water Level Monitoring Data
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Chart C8: TT12-QlLa Water Level Monitoring Data

Chart C9: TT13-QLa Water Level Monitoring Data
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Bargo River

Chart C10: BR12-QLa Water Level Monitoring Data

Chart C11: BR13-QRLa Water Level Monitoring Data
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Chart C12: BR14-QlLa Water Level Monitoring Data

Chart C13: BR16-QLa Water Level Monitoring Data
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Chart C14: BR17-QLa Water Level Monitoring Data

Chart C15: BR18-QLa Water Level Monitoring Data
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Chart C16: BR3-QLa Water Level Records

Chart C17: BR6-QLa Water Level Records
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Hornes Creek

Chart C18: HC1-QLa Water Level Monitoring Data

Chart C19: HC2-QLa Water Level Monitoring Data

Number: TAH-HSEC-00361 Status: Released Effective: Thursday, June 29, 2023
Page 127 of 152
Owner: Zina Ainsworth Version: 4.0 Review: Monday, June 29, 2026

Uncontrolled when printed



Chart C20: HC3-QLa Water Level Monitoring Data

Chart C21: HC4-QRLa Water Level Monitoring Data
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Chart C20: HC9-QLa Water Level Monitoring Data

Chart C21: HC17-QLa Water Level Monitoring Data
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APPENDIX D — Surface Water Quality Summary
Tables
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Bargo River (BR12-QLa and BR13-QRLa) Water Quality Summary

Parameter Guideline BR12-QLa BR13-QRLa

(mg/L unless otherwise stated) Value o o

3 = g

2 E 3

(] Q (7]

r X N
Field pH 6.5 - 8* 40 6.1 7.3 9.1 10% 41 0.3 7.0 9.1 15%
Lab pH 6.5-8* 37 5.6 6.7 8.2 35% 39 4.1 6.6 7.8 46%
Field EC (uS/cm) 350% 40 99.2 193 337 0% 41 64.1 190 406 5%
Lab EC (uS/cm) 350* 37 98 194 404 3% 37 87 189 490 8%

Field DO - 40 2.9 9.6 99.3 - 41 4.8 10.0 104.9 -
Sulphate as Turbidimetric SO4 400* 37 <1 5 24 0% 64 3 5 18 0%
Total Alkalinity as CaCOs 500* 37 4 11 72 0% 64 <1 8 57 0%
Chloride 400* 37 20 45 85 0% 64 16 46 119 0%

Dissolved Calcium - 37 2 3 19 - 64 1 3 17 -

Dissolved Magnesium - 37 2 5 13 - 64 1 5 14 -

Dissolved Potassium - 37 12 23 38 - 64 10 23 50 -

Dissolved Sodium - 37 2 2 8 - 64 1 2 13 -
Dissolved Aluminium 0.055" 37 <0.01 0.02 0.1 22% 37 <0.01 0.02 0.16 22%
Dissolved Arsenic 0.024" 37 <0.001 0.001 0.002 0% 37 <0.001 0.001 0.001 0%
Dissolved Barium 1* 37 0.01 0.01 0.09 0% 37 0.01 0.01 0.06 0%
Dissolved Copper 0.0014" 37 <0.001 0.001 0.002 3% 37 <0.001 0.001 0.004 3%
Dissolved Iron 0.3* 37 <0.05 0.30 1.56 49% 37 <0.05 0.32 1.52 51%
Dissolved Lead 0.0034" 37 <0.001 0.001 0.001 0% 37 <0.001 0.001 0.001 0%

Dissolved Lithium - 8 <0.001 0.003 0.008 - 9 <0.001 0.001 0.001 -
Dissolved Manganese 1.9" 37 0.03 0.08 1.10 0% 37 0.03 0.14 0.64 0%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Bargo River (BR12-QLa and BR13-QRLa) Water Quality Summary

Parameter Guideline BR12-Qla BR13-QRLa
(mg/L unless otherwise stated) Value o o
= =
€ £
[} (5]
wv (7]
o [°)
2 2
Dissolved Nickel 0.0117 37 <0.001 0.001 0.006 0% 37 <0.001 0.001 0.006 0%
Dissolved Selenium 0.011* 37 <0.01 0.01 0.01 0% 37 <0.01 0.01 0.01 0%
Dissolved Strontium - 37 0.01 0.03 0.14 - 37 0.01 0.03 0.13 -
Dissolved Zinc 0.008" 37 <0.005 0.005 0.021 8% 37 <0.005 0.005 0.036 22%
Total Aluminium 0.055" 37 <0.01 0.06 3.06 51% 64 <0.01 0.055 0.92 50%
Total Arsenic 0.024" 37 <0.001 0.001 0.004 0% 64 <0.001 0.001 0.006 0%
Total Barium 1 37 0.01 0.01 0.10 0% 64 0.01 0.02 0.06 0%
Total Cadmium 0.0002°F 0 - - - - 30 <0 0.0001 0.0001 0%
Total Copper 0.0014"* 37 <0.001 0.001 0.003 24% 64 <0.001 0.001 0.003 11%
Total Iron 0.3" 37 0.07 0.78 3.62 81% 64 0.12 1.06 3.28 86%
Total Lead 0.0034" 37 <0.001 0.001 0.003 0% 64 <0.001 0.001 0.003 0%
Total Lithium - 37 <0.001 0.001 0.008 - 64 <0.001 0.001 0.004 -
Total Manganese 1.97 37 0.04 0.08 1.02 0% 64 0.03 0.14 0.65 0%
Total Nickel 0.0117 37 <0 0.001 0.006 0% 64 <0.001 0.001 0.007 0%
Total Selenium 0.011" 37 <0.01 0.01 0.01 0% 64 <0.01 0.01 0.01 0%
Total Strontium - 37 0.01 0.03 0.15 - 64 0.01 0.03 0.14 -
Total Zinc 0.008" 37 <0.005 0.006 0.05 24% 64 <0.005 0.006 0.04 33%
Nitrogen Oxides 0.015% 37 <0.01 0.15 0.78 97% 64 <0.01 0.11 1.54 94%
Total Nitrogen 0.25% 37 <0.1 0.40 14 73% 64 <0.10 0.40 19 78%
Total Phosphorus 0.02% 37 <0.01 0.01 0.2 11% 64 <0.01 0.01 0.16 14%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total

concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for

Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Bargo River (BR14-QLa) Water Quality Summary

Parameter Guideline BR14-QRLa
(mg/L unless otherwise stated) Value
S
[ =
T
-
(]
S
X
w
Q\O
Field pH 6.5 - 8* 41 7.7 8.6 10.7 93%
Lab pH 6.5 - 8* 35 6.3 8.4 8.9 74%
Field EC (uS/cm) 350* 41 181.2 1004 2070 85%
Lab EC (uS/cm) 350* 34 180 977 2260 85%
Field DO - 41 5.6 9.7 100.0 -
Sulphate as Turbidimetric SO4 400* 54 6 11 33 0%
Total Alkalinity as CaCOs 500* 54 23 433.5 1100 39%
Chloride 400* 54 22 60 118 0%
Dissolved Calcium - 54 1 9 20 -
Dissolved Magnesium - 54 1 8 15 -
Dissolved Potassium - 54 25 205 504 -
Dissolved Sodium - 54 2 12 27 -
Dissolved Aluminium 0.055% 34 0.02 0.055 0.2 50%
Dissolved Arsenic 0.0241 34 0.002 0.011 0.051 21%
Dissolved Barium 1* 34 0.09 0.85 2.39 38%
Dissolved Copper 0.0014" 34 <0.001 0.001 0.002 3%
Dissolved Iron 0.3* 34 <0.05 0.16 0.45 32%
Dissolved Lead 0.0034" 34 <0.001 0.001 0.001 0%
Dissolved Lithium - 8 0.041 0.1395 0.24 -
Dissolved Manganese 1.9" 34 0.004 0.02 0.10 0%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Bargo River (BR14-QLa) Water Quality Summary

Parameter Guideline BR14-Qla
(mg/L unless otherwise stated) Value @
e
T
-]
(]
S
X
w
Q\O
Dissolved Nickel 0.0117 34 0.002 0.024 0.064 62%
Dissolved Selenium 0.011* 34 <0.01 0.01 0.01 0%
Dissolved Strontium - 34 0.04 0.22 0.52 -
Dissolved Zinc 0.008" 34 <0.005 0.012 0.04 68%
Total Aluminium 0.055" 54 0.03 0.135 0.84 96%
Total Arsenic 0.024° 54 <0.001 0.017 0.086 31%
Total Barium 1 54 0.1 1.07 4.56 54%
Total Cadmium 0.0002* 20 0.0001 0.0001 0.0001 0%
Total Copper 0.0014* 54 <0.001 0.001 0.006 22%
Total Iron 0.3" 54 <0.05 0.47 1.06 56%
Total Lead 0.00347 54 <0.001 0.001 0.007 7%
Total Lithium - 54 0.026 0.5025 1.39 -
Total Manganese 1.9" 54 0.02 0.03 0.11 0%
Total Nickel 0.011" 53 0.002 0.025 0.097 75%
Total Selenium 0.0117 54 <0.01 0.01 0.01 0%
Total Strontium - 54 0.04 0.26 0.75 -
Total Zinc 0.008" 54 <0.005 0.019 0.11 89%
Nitrogen Oxides 0.015* 54 0.03 0.93 2.92 100%
Total Nitrogen 0.25¢% 54 0.4 1.30 3.3 100%
Total Phosphorus 0.02% 54 <0.01 0.02 0.15 30%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Teatree Hollow (TT1-QlLa and TT4-QLa/TT4A-QLa) Water Quality Summary

Parameter Guideline TT4-QlLa/TT4A-Qla

(mg/L unless otherwise stated) Value o o

3 = g

E % 2

3 g 2

°‘ w w

r X N
Field pH 6.5 - 8* 33 6.3 6.8 8.3 24% 11 6.6 7.6 8.3 27%
Lab pH 6.5-8* 32 6.1 6.8 7.7 9% 10 6.5 7.1 8.2 30%
Field EC (uS/cm) 350% 33 279 467 663 88% 11 157 232 1250 36%
Lab EC (uS/cm) 350* 32 158 459.5 780 78% 10 170 207.5 1250 30%

Field DO - 33 0.2 7.8 81.3 - 9 0.2 9.9 99.7 -
Sulphate as Turbidimetric SO4 400* 32 9 235 126 0% 10 6 9 26 0%
Total Alkalinity as CaCOs 500* 32 23 54.5 187 0% 10 35 48 712 10%
Chloride 400* 32 25 88 149 0% 10 12 28.5 109 0%

Dissolved Calcium - 32 5 10 55 - 10 5 7 34 -

Dissolved Magnesium - 32 5 13 37 - 10 3 5.5 19 -

Dissolved Potassium - 32 22 52 72 - 10 22 25.5 234 -

Dissolved Sodium - 32 3 8 31 - 10 3 4.5 14 -
Dissolved Aluminium 0.055" 32 <0.01 0.02 0.35 25% 10 0.02 0.075 0.66 70%
Dissolved Arsenic 0.024° 32 <0.001 0.001 0.003 0% 10 <0.001 0.001 0.001 0%
Dissolved Barium 1* 32 0.01 0.04 0.15 0% 10 0.04 0.05 0.51 0%
Dissolved Copper 0.0014" 32 <0.001 0.001 0.004 19% 10 <0.001 0.001 0.004 20%
Dissolved Iron 0.3* 31 <0.05 0.39 0.98 68% 9 <0.05 0.24 0.4 33%
Dissolved Lead 0.0034" 32 <0.001 0.001 0.001 0% 10 <0.001 0.001 0.001 0%

Dissolved Lithium - 11 <0.001 0.001 0.001 - 10 <0.001 0.01 0.642 -
Dissolved Manganese 1.9" 32 0.01 0.10 3.00 3% 10 0.00 0.01 0.07 0%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Teatree Hollow (TT1-QlLa and TT4-QLa/TT4A-QLa) Water Quality Summary

Parameter Guideline TT4-QlLa/TT4A-Qla
(mg/L unless otherwise stated) Value @ @
e e
(T (T
- -
Q Q
8 8
X x
w w
X X
Dissolved Nickel 0.011% 32 <0.001 0.001 0.003 0% 10 <0.001 0.001 0.007 0%
Dissolved Selenium 0.011% 32 <0.01 0.01 0.01 0% 10 <0.01 0.01 0.01 0%
Dissolved Strontium - 32 0.03 0.09 0.70 - 10 0.04 0.06 0.52 -
Dissolved Zinc 0.008" 32 <0.005 0.017 0.215 75% 10 <0.005 0.005 0.034 30%
Total Aluminium 0.055% 32 0.06 0.17 1.31 100% 10 0.09 0.205 2.44 100%
Total Arsenic 0.0241 32 <0.001 0.001 0.003 0% 10 <0.001 0.001 0.002 0%
Total Barium 1 32 0.01 0.05 0.16 0% 10 0.03 0.06 0.50 0%
Total Cadmium 0.0002°F 0 - - - - 0 - - - -
Total Copper 0.0014° 32 <0.001 0.001 0.008 25% 10 <0.001 0.001 0.004 40%
Total Iron 0.3" 32 0.38 1.30 3.59 100% 10 0.16 0.61 1.3 90%
Total Lead 0.0034° 32 <0.001 0.001 0.003 0% 10 <0.001 0.001 0.006 10%
Total Lithium - 32 <0.001 0.001 0.003 - 10 <0.001 0.0095 0.71 -
Total Manganese 1.9" 32 0.01 0.12 2.97 3% 10 0.004 0.01 0.13 0%
Total Nickel 0.011% 32 <0.001 0.001 0.01 0% 10 <0.001 0.0015 0.008 0%
Total Selenium 0.011% 32 <0.01 0.01 0.01 0% 10 <0.01 0.01 0.01 0%
Total Strontium - 32 0.03 0.09 0.74 - 10 0.04 0.06 0.51 -
Total Zinc 0.008" 32 <0.005 0.0185 0.34 72% 10 <0.005 0.005 0.04 40%
Nitrogen Oxides 0.015* 32 <0.01 0.04 0.57 78% 10 0.05 0.09 3.25 100%
Total Nitrogen 0.25*% 32 0.20 0.55 7.3 94% 10 0.2 0.35 4.0 90%
Total Phosphorus 0.02* 32 <0.01 0.03 2.58 59% 10 <0.01 0.02 0.44 20%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Teatree Hollow (TT2-QlLa and TT3-QlLa) Water Quality Summary

Parameter Guideline

(mg/L unless otherwise stated) Value

= ] o 3
(] = ] <
= 3 = 3
£ o £ Q
© Q © (7]
] £ v 2
[°) ! [} =
2 X 2 X
Field pH 6.5 - 8* 12 5.81 7.05 8.17 42% 7 6.31 6.90 7.4 14%
Lab pH 6.5 - 8* 12 6.35 6.96 8.34 17% 5 6.2 6.58 7.33 40%
Field EC (uS/cm) 350* 12 156.7 213 542 8% 7 138.5 183 240 0%
Lab EC (uS/cm) 350% 12 148 242 542 17% 5 131 159 240 0%
Field DO - 10 0.16 6.2 11.27 - 6 4.7 9.8 11 -
Sulphate as Turbidimetric SO4 400* 12 7 11.5 27 0% 5 8 10 11 0%
Total Alkalinity as CaCOs 500* 12 14 29 107 0% 5 21 25 33 0%
Chloride 400* 12 21 40 121 0% 5 23 30 52 0%
Dissolved Calcium - 12 4 5.5 31 - 5 4 4 5 -
Dissolved Magnesium - 12 4 5 15 - 5 4 5 5 -
Dissolved Potassium - 12 10 25 66 - 5 16 19 33 -
Dissolved Sodium - 12 3 5.5 14 - 5 2 3 4 -
Dissolved Aluminium 0.055% 12 0.02 0.07 0.47 58% 5 <0.01 0.03 0.18 40%
Dissolved Arsenic 0.0241 12 <0.001 0.001 0.006 0% 5 <0.001 0.001 0.001 0%
Dissolved Barium 1* 12 0.01 0.01 0.07 0% 5 0.01 0.01 0.02 0%
Dissolved Copper 0.0014° 12 <0.001 0.001 0.004 8% 5 <0.001 0.001 0.001 0%
Dissolved Iron 0.3* 11 <0.05 0.31 0.75 55% 4 0.18 - 0.51 50%
Dissolved Lead 0.0034" 12 <0.001 0.001 0.002 0% 5 <0.001 0.001 0.001 0%
Dissolved Lithium - 12 <0.001 0.001 0.001 - 5 <0.001 0.001 0.001 -
Dissolved Manganese 1.9¢ 12 0.006 0.016 0.652 0% 5 0.007 0.010 0.040 0%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Teatree Hollow (TT2-QlLa and TT3-QlLa) Water Quality Summary

Parameter Guideline

(mg/L unless otherwise stated) Value
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X 2 X
Dissolved Nickel 0.011% 12 <0.001 0.001 0.002 0% 5 <0.001 0.001 0.001 0%
Dissolved Selenium 0.011% 12 <0.01 0.01 0.01 0% 5 <0.01 0.01 0.01 0%
Dissolved Strontium - 12 0.025 0.03 0.276 - 5 0.022 0.03 0.029 -
Dissolved Zinc 0.008" 12 <0.005 0.012 0.034 50% 5 <0.005 0.005 0.006 0%
Total Aluminium 0.055% 12 0.07 0.175 3.39 100% 5 0.08 0.12 0.52 100%
Total Arsenic 0.0241 12 <0.001 0.001 0.01 0% 5 <0.001 0.001 0.001 0%
Total Barium 1 12 0.01 0.01 0.09 0% 5 0.01 0.01 0.02 0%
Total Cadmium 0.0002°F 0 - - - - 0 - - - -
Total Copper 0.0014° 12 <0.001 0.001 0.012 17% 5 <0.001 0.001 0.001 0%
Total Iron 0.3" 12 0.22 0.48 1.95 83% 5 0.43 0.52 0.92 100%
Total Lead 0.0034° 12 <0.001 0.001 0.006 8% 5 <0.001 0.001 0.001 0%
Total Lithium - 12 <0.001 0.001 0.001 - 5 <0.001 0.001 0.001 -
Total Manganese 1.9" 12 0.006 0.0165 0.779 0% 5 0.006 0.01 0.044 0%
Total Nickel 0.011% 12 <0.001 0.001 0.005 0% 5 <0.001 0.001 0.002 0%
Total Selenium 0.011% 12 <0.01 0.01 0.01 0% 5 <0.01 0.01 0.01 0%
Total Strontium - 12 0.02 0.03 0.30 - 5 0.02 0.03 0.03 -
Total Zinc 0.008" 12 <0.005 0.014 0.05 67% 5 <0.005 0.005 0.012 20%
Nitrogen Oxides 0.015* 12 <0.01 0.055 0.57 92% 5 <0.01 0.04 0.07 80%
Total Nitrogen 0.25*% 12 0.20 0.40 5.00 75% 5 0.20 0.20 0.40 40%
Total Phosphorus 0.02* 12 <0.01 0.02 0.79 33% 5 <0.01 0.01 0.03 20%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Teatree Hollow (TT7-QLa and TT8-QRLa) Water Quality Summary

Parameter Guideline TT8-QRLa
(mg/L unless otherwise stated) Value o o
3 = g
E 3 2
3 g 2
o w w
r X N
Field pH 6.5 - 8* 33 6.4 7.0 8.0 15% 29 6.8 8.7 8.9 97%
Lab pH 6.5-8* 35 5.8 6.6 7.4 29% 30 8.5 8.7 8.8 100%
Field EC (uS/cm) 350% 33 147.9 258 687 30% 29 147 2120 2490 93%
Lab EC (uS/cm) 350* 35 137 246 703 34% 29 1250 2120 2490 100%
Field DO - 33 0.7 9.6 98.2 - 7 9.3 11.3 102.8 -
Sulphate as Turbidimetric SO4 400* 35 6 9 36 0% 51 11 19 40 0%
Total Alkalinity as CaCOs 500* 35 11 33 126 0% 51 609 984 1320 100%
Chloride 400* 35 24 50 195 0% 51 50 80 122 0%
Dissolved Calcium - 35 3 5 42 - 51 5 18 27 -
Dissolved Magnesium - 35 4 6 15 - 51 9 14 21 -
Dissolved Potassium - 35 17 34 81 - 51 250 468 651 -
Dissolved Sodium - 35 3 4 12 - 51 14 24 40 -
Dissolved Aluminium 0.055" 35 <0.01 0.03 0.27 29% 29 <0.01 0.04 0.11 38%
Dissolved Arsenic 0.024* 35 <0.001 0.001 0.002 0% 29 0.022 0.057 0.094 86%
Dissolved Barium 1* 35 0.01 0.02 0.15 0% 29 1.28 2.50 5.36 100%
Dissolved Copper 0.0014" 35 <0.001 0.001 0.004 9% 29 <0.001 0.001 0.007 45%
Dissolved Iron 0.3* 34 0.07 0.52 1.54 82% 29 <0.05 0.05 0.48 3%
Dissolved Lead 0.0034" 35 <0.001 0.001 0.001 0% 29 <0.001 0.001 0.003 0%
Dissolved Lithium - 11 <0.001 0.001 0.004 - 6 0.563 0.8885 1.09 -
Dissolved Manganese 1.9" 35 0.01 0.06 0.59 0% 29 0.004 0.02 0.06 0%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Teatree Hollow (TT7-QLa and TT8-QRLa) Water Quality Summary

Parameter Guideline TT8-QRLa
(mg/L unless otherwise stated) Value 3 3 g
e e :
3 % g
S > R 5
Dissolved Nickel 0.011" 35 <0.001 0.002 0.011 0% 29 0.019 0.053 0.081 100%
Dissolved Selenium 0.0111 35 <0.01 0.01 0.01 0% 29 <0.01 0.01 0.01 0%
Dissolved Strontium - 35 0.02 0.03 0.18 - 29 0.34 0.54 0.90 -
Dissolved Zinc 0.008" 35 <0.005 0.011 0.091 60% 29 0.02 0.045 0.111 100%
Total Aluminium 0.055" 35 0.06 0.16 0.75 100% 51 0.02 0.11 0.70 86%
Total Arsenic 0.0241 35 <0.001 0.001 0.002 0% 51 0.023 0.069 0.162 92%
Total Barium 1" 35 0.01 0.03 0.13 0% 51 1.32 3.08 6.47 100%
Total Cadmium 0.0002" 0 - - - - 22 0.0001 0.0001 0.0003 9%
Total Copper 0.0014"* 35 <0.001 0.001 0.004 11% 51 <0.001 0.002 0.006 75%
Total Iron 0.3" 35 0.39 0.90 3.04 100% 51 <0.05 0.10 0.77 6%
Total Lead 0.0034" 35 <0.001 0.001 0.002 0% 51 <0.001 0.002 0.015 24%
Total Lithium - 35 <0.001 0.001 0.005 - 51 0.625 1.22 1.82 -
Total Manganese 1.9* 35 0.01 0.07 0.67 0% 51 0.01 0.02 0.10 0%
Total Nickel 0.011f 35 <0.001 0.002 0.01 0% 50 0.019 0.059 0.111 100%
Total Selenium 0.011* 35 <0.01 0.01 0.01 0% 51 <0.01 0.01 0.01 0%
Total Strontium - 35 0.02 0.03 0.18 - 50 0.35 0.67 1.12 -
Total Zinc 0.008" 35 <0.005 0.023 0.09 71% 51 0.017 0.067 0.32 100%
Nitrogen Oxides 0.015* 35 <0.01 0.05 2.47 80% 51 0.20 1.82 12.50 100%
Total Nitrogen 0.25* 35 <0.1 0.30 45 57% 51 1.60 2.80 13.5 100%
Total Phosphorus 0.02% 35 <0.01 0.01 0.13 20% 51 <0.01 0.03 0.14 55%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Teatree Hollow (TT12-QLa and TT13-QLa) Water Quality Summary

Parameter Guideline TT12-Qla TT13-Qla
(mg/L unless otherwise stated) Value o .
(7] o Q
3 2 g
3 [} i
2 R X
Field pH 6.5-8* 14 6.5 7.2 7.5 0% 13 6.3 6.8 7.2 23%
Lab pH 6.5-8* 13 6.1 6.8 7.6 15% 13 5.7 6.5 7.4 62%
Field EC (uS/cm) 350% 14 167.7 203 260 0% 13 130.8 163.9 218 0%
Lab EC (uS/cm) 350* 13 165 187 250 0% 13 119 152 377 8%
Field DO - 13 8.5 10.8 108.3 - 12 7.7 9.8 99.9 -
Sulphate as Turbidimetric SO4 400* 13 <4 6 9 0% 13 7 9 15 0%
Total Alkalinity as CaCOs 500* 13 34 43 54 0% 13 13 22 76 0%
Chloride 400* 13 24 32 44 0% 13 22 28 66 0%
Dissolved Calcium - 13 4 5 6 - 13 2 3 15 -
Dissolved Magnesium - 13 5 6 8 - 13 3 4 12 -
Dissolved Potassium - 13 20 24 36 - 13 15 20 42 -
Dissolved Sodium - 13 3 3 5 - 13 2 4 8 -
Dissolved Aluminium 0.055" 13 <0.01 0.06 0.23 54% 13 <0.01 0.02 0.21 23%
Dissolved Arsenic 0.024* 13 <0.001 0.001 0.001 0% 13 <0.001 0.001 0.001 0%
Dissolved Barium 1* 13 0.01 0.01 0.02 0% 13 0.01 0.01 0.04 0%
Dissolved Copper 0.0014" 13 <0.001 0.001 0.002 8% 13 <0.001 0.001 0.003 8%
Dissolved Iron 0.3* 12 0.13 0.33 0.82 58% 12 0.07 0.23 0.79 33%
Dissolved Lead 0.0034" 13 <0.001 0.001 0.001 0% 13 <0.001 0.001 0.001 0%
Dissolved Lithium - 13 <0.001 0.001 0.005 - 13 <0.001 0.001 0.001 -
Dissolved Manganese 1.9" 13 0.01 0.02 0.02 0% 13 0.00 0.01 0.07 0%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Teatree Hollow (TT12-QLa and TT13-QLa) Water Quality Summary

Parameter Guideline TT12-Qla TT13-Qla
(mg/L unless otherwise stated) Value . § . g
B 3 £ ¢
3 2 3 g
o w o w
2 R 2 3
Dissolved Nickel 0.0111 13 <0.001 0.001 0.001 0% 13 <0.001 0.001 0.001 0%
Dissolved Selenium 0.011" 13 <0.01 0.01 0.01 0% 13 <0.01 0.01 0.01 0%
Dissolved Strontium - 13 0.03 0.03 0.05 - 13 0.02 0.02 0.09 -
Dissolved Zinc 0.008" 13 <0.005 0.005 0.012 8% 13 <0.005 0.005 0.007 0%
Total Aluminium 0.055" 13 0.08 0.14 0.39 100% 13 0.06 0.09 0.49 100%
Total Arsenic 0.0241 13 <0.001 0.001 0.001 0% 13 <0.001 0.001 0.001 0%
Total Barium 1" 13 0.01 0.01 0.02 0% 13 0.01 0.01 0.04 0%
Total Cadmium 0.00027 0 - - - - 0 - - - -
Total Copper 0.0014" 13 <0.001 0.001 0.049 15% 13 <0.001 0.001 0.001 0%
Total Iron 0.3" 13 0.27 0.79 1.24 85% 13 0.22 0.48 13 77%
Total Lead 0.0034" 13 <0.001 0.001 0.003 0% 13 <0.001 0.001 0.001 0%
Total Lithium - 13 <0.001 0.001 0.004 - 13 <0.001 0.001 0.001 -
Total Manganese 1.9* 13 0.01 0.01 0.03 0% 13 0.004 0.01 0.07 0%
Total Nickel 0.011f 13 <0.001 0.001 0.002 0% 13 <0.001 0.001 0.001 0%
Total Selenium 0.011* 13 <0.01 0.01 0.01 0% 13 <0.01 0.01 0.01 0%
Total Strontium - 13 0.03 0.03 0.05 - 13 0.02 0.02 0.10 -
Total Zinc 0.008" 13 <0.005 0.005 0.04 15% 13 <0.005 0.005 0.01 8%
Nitrogen Oxides 0.015* 13 <0.01 0.07 0.13 92% 13 <0.01 0.01 0.06 38%
Total Nitrogen 0.25% 13 <0.10 0.40 0.8 85% 13 <0.1 0.20 0.7 23%
Total Phosphorus 0.02* 13 <0.01 0.02 0.05 15% 13 <0.01 0.01 0.06 31%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Teatree Hollow (TT14-QlLa) Water Quality Summary

Parameter Guideline TT14-Qla
(mg/L unless otherwise stated) Value
S
[ =
T
-
(]
S
X
w
xX
Field pH 6.5 - 8* 16 6.6 7.3 7.6 0%
Lab pH 6.5 - 8* 15 6.1 6.9 7.9 20%
Field EC (uS/cm) 350* 16 167 207 502 13%
Lab EC (uS/cm) 350* 15 155 195 389 13%
Field DO - 16 8.4 10.0 109.3 -
Sulphate as Turbidimetric SO4 400* 15 18 24 52 0%
Total Alkalinity as CaCO3 500* 15 3 4 6 0%
Chloride 400* 15 24 34 61 0%
Dissolved Calcium - 15 <4 8 9 -
Dissolved Magnesium - 15 27 43 152 -
Dissolved Potassium - 15 4 5 23 -
Dissolved Sodium - 15 5 5 10 -
Dissolved Aluminium 0.055% 15 <0.01 0.05 0.25 47%
Dissolved Arsenic 0.0241 15 <0.001 <0.001 <0.001 0%
Dissolved Barium 1* 15 0.01 0.02 0.14 0%
Dissolved Copper 0.0014" 15 <0.001 <0.001 <0.001 0%
Dissolved Iron 0.3* 14 0.1 0.39 0.61 71%
Dissolved Lead 0.0034" 15 <0.001 <0.001 <0.001 0%
Dissolved Lithium - 15 <0.001 0.002 0.018 -
Dissolved Manganese 1.9" 15 0.01 0.02 0.34 0%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Teatree Hollow (TT14-QlLa) Water Quality Summary

Parameter Guideline TT14-Qla
(mg/L unless otherwise stated) Value

Dissolved Nickel 0.011* 15 <0.001 <0.001 0.002 0%
Dissolved Selenium 0.0117 15 <0.01 <0.01 <0.01 0%
Dissolved Strontium - 15 0.02 0.03 0.14 -
Dissolved Zinc 0.008" 15 <0.005 <0.005 0.006 0%
Total Aluminium 0.055" 15 0.04 0.18 1.14 93%
Total Arsenic 0.024" 15 <0.001 <0.001 <0.001 0%
Total Barium 1 15 0.01 0.02 0.18 0%
Total Cadmium 0.0002* 0 - - - -
Total Copper 0.0014* 15 <0.001 <0.001 0.027 13%
Total Iron 0.3" 15 0.35 0.82 1.51 100%
Total Lead 0.0034F 15 <0.001 <0.001 <0.001 0%
Total Lithium - 15 <0.001 <0.001 0.017 -
Total Manganese 1.97 15 0.01 0.02 0.49 -
Total Nickel 0.0117 15 <0.001 <0.001 0.004 0%
Total Selenium 0.011" 15 <0.01 <0.01 <0.01 0%
Total Strontium - 15 0.02 0.04 0.16 -
Total Zinc 0.008" 15 <0.005 <0.005 0.02 27%
Nitrogen Oxides 0.015* 15 <0.01 0.04 0.06 60%
Total Nitrogen 0.25% 15 <0.1 0.20 0.6 47%
Total Phosphorus 0.02* 15 <0.01 <0.01 0.04 13%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Hornes Creek (HC1-QLa and HC2-QLa) Water Quality Summary

Parameter Guideline HC1-Qla HC2-QlLa
(mg/L unless otherwise stated) Value o o
3 = g
E 3 2
3 g 2
°‘ w w
r X N
Field pH 6.5-8* 36 6.27 6.92 8.14 14% 32 6.12 6.64 8.63 44%
Lab pH 6.5-8* 31 5.80 6.58 7.19 29% 27 5.46 6.19 7.59 89%
Field EC (uS/cm) 350% 36 137.9 228 350 0% 32 61.7 137.5 339 0%
Lab EC (uS/cm) 350* 31 129 240 331 0% 27 62 153 449 4%
Field DO - 36 1.34 8.15 97.2 - 32 0.17 10.05 99.8 -
Sulphate as Turbidimetric SO4 400* 31 14 25 36 0% 27 10 19 35 0%
Total Alkalinity as CaCOs 500* 31 2 4 7 0% 27 <1 2 12 0%
Chloride 400* 30 19 40 65 0% 26 14 34 70 0%
Dissolved Calcium - 30 4 12 35 - 26 2 4 26 -
Dissolved Magnesium - 31 15 30 56 - 27 4 7 148 -
Dissolved Potassium - 31 4 7 18 - 27 1 2 37 -
Dissolved Sodium - 31 3 5 9 - 27 1 3 20 -
Dissolved Aluminium 0.055" 31 <0.01 0.04 0.33 45% 27 <0.01 0.02 0.12 33%
Dissolved Arsenic 0.024* 31 <0.001 0.001 0.002 0% 27 <0.001 0.001 0.002 0%
Dissolved Barium 1* 30 0.01 0.02 0.07 0% 26 0.01 0.04 0.091 0%
Dissolved Copper 0.0014" 31 <0.001 0.001 0.003 23% 27 <0.001 0.001 0.003 4%
Dissolved Iron 0.3* 31 <0.05 0.36 2.22 71% 27 0.06 0.15 0.44 15%
Dissolved Lead 0.0034" 31 <0.001 0.001 0.001 0% 27 <0.001 0.001 0.001 0%
Dissolved Lithium - 8 <0.001 0.001 0.001 - 7 <0.001 0.001 0.001 -
Dissolved Manganese 1.9" 31 0.02 0.13 1.30 0% 27 0.02 0.07 1.07 0%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Hornes Creek (HC1-QLa and HC2-QLa) Water Quality Summary

Parameter Guideline Value HC1-QlLa HC2-Qla
(mg/L unless otherwise ] ]
stated) = s
° °
Q (]
Q (]
() o
o &
X X
Dissolved Nickel 0.011% 31 <0.001 0.001 0.007 0% 27 <0.001 0.001 0.002 0%
Dissolved Selenium 0.011° 31 <0.01 0.01 0.01 0% 27 <0.01 0.01 0.01 0%
Dissolved Strontium - 31 0.02 0.04 0.14 0% 27 0.00 0.01 0.47 0%
Dissolved Zinc 0.008" 31 <0.005 0.005 0.023 19% 27 <0.005 0.01 0.02 59%
Total Aluminium 0.055% 31 0.07 0.17 1.74 100% 27 0.05 0.1 1.1 93%
Total Arsenic 0.0241 31 <0.001 0.001 0.002 0% 27 <0.001 0.001 0.002 0%
Total Barium 1 30 0.01 0.03 0.06 0% 26 0.008 0.04 0.09 0%
Total Cadmium 0.0002* 0 - - - - 0 - - - -
Total Copper 0.0014° 31 <0.001 0.001 0.009 32% 27 <0.001 0.001 0.002 7%
Total Iron 0.3" 31 0.46 1.43 5.64 100% 27 0.09 0.44 1.13 70%
Total Lead 0.0034° 31 <0.001 0.001 0.002 0% 27 <0.001 0.001 0.001 0%
Total Lithium - 31 <0.001 0.001 0.001 0% 27 <0.001 0.001 0.001 0%
Total Manganese 1.9" 31 0.03 0.15 1.10 0% 27 0.02 0.07 1.25 0%
Total Nickel 0.011% 31 <0.001 0.001 0.007 0% 27 <0.001 0.001 0.003 0%
Total Selenium 0.011% 31 <0.01 0.01 0.01 0% 27 <0.01 0.01 0.01 0%
Total Strontium - 31 0.02 0.04 0.14 0% 27 0.00 0.01 0.48 0%
Total Zinc 0.008" 31 <0.005 0.008 0.033 45% 27 <0.005 0.011 0.025 63%
Nitrogen Oxides 0.015* 30 <0.01 0.10 1.98 80% 26 <0.01 0.04 0.38 77%
Total Nitrogen 0.25*% 31 <0.1 0.40 2.70 90% 27 <0.10 0.20 3.00 37%
Total Phosphorus 0.02* 31 <0.01 0.03 0.34 58% 27 <0.01 0.01 0.18 11%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Hornes Creek (HC3-QLa and HC4-QRLa) Water Quality Summary

Parameter Guideline HC3-QRLa HC4-QRLa
(mg/L unless otherwise stated) Value
g ]
[= c
5] ©
e T
Q (7]
Q (]
o (5
x x
w w
e X X
Field pH 6.5 - 8* 37 6.57 7.15 8.22 5% 36 6.67 7.43 8.40 6%
Lab pH 6.5 - 8* 31 5.73 6.56 7.25 45% 29 5.8 6.62 7.39 28%
Field EC (uS/cm) 350* 37 102.2 211 306 0% 36 113.7 241.5 536 14%
Lab EC (uS/cm) 350¢% 31 111 211 293 0% 29 109 254 436 10%
Field DO - 37 0.69 9.83 102.7 - 36 1.25 10.345 102.1 -
Sulphate as Turbidimetric SO4 400* 31 12 25 33 0% 29 14 30 47 0%
Total Alkalinity as CaCOs 500* 31 <1 3 6 0% 29 <1 3 9 0%
Chloride 400* 30 16 39 62 0% 28 21 52.5 101 0%
Dissolved Calcium - 30 5 8.5 20 - 28 1 9 31 -
Dissolved Magnesium - 31 9 24 57 - 29 12 21 66 -
Dissolved Potassium - 31 2 6 14 - 29 2 6 16 -
Dissolved Sodium - 31 3 5 7 - 29 3 6 12 -
Dissolved Aluminium 0.055" 31 <0.01 0.05 0.45 42% 29 <0.01 0.03 0.22 31%
Dissolved Arsenic 0.024" 31 <0.001 0.001 0.001 0% 29 <0.001 0.001 0.002 0%
Dissolved Barium 1* 30 0.01 0.02 0.03 0% 28 0.01 0.02 0.07 0%
Dissolved Copper 0.0014* 31 <0.001 0.001 0.002 19% 29 <0.001 0.001 0.003 24%
Dissolved Iron 0.3* 31 0.06 0.28 1.36 48% 29 <0.05 0.32 2.78 52%
Dissolved Lead 0.0034* 31 <0.001 0.001 0.001 0% 29 <0.001 0.001 0.001 0%
Dissolved Lithium - 7 <0.001 0.001 0.001 - 5 <0.001 0.001 0.001 -
Dissolved Manganese 1.9" 31 0.022 0.048 0.337 0% 29 0.02 0.05 2.57 3%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Hornes Creek (HC3-QLa and HC4-QRLa) Water Quality Summary

Parameter Guideline HC3-Qla HC4-QRLa
(mg/L unless otherwise Value o o
(%] (%]
stated) s s
- -
Q Q
8 8
X x
w w
X X
Dissolved Nickel 0.0117 31 <0.001 0.001 0.001 0% 29 <0.001 0.001 0.003 0%
Dissolved Selenium 0.0117 31 <0.01 0.01 0.01 0% 29 <0.01 0.01 0.01 0%
Dissolved Strontium - 31 0.014 0.03 0.105 0% 29 0.01 0.04 0.13 0%
Dissolved Zinc 0.008* 31 <0.005 0.005 0.01 10% 29 <0.005 0.005 0.019 14%
Total Aluminium 0.055° 31 0.07 0.14 1.45 100% 29 0.02 0.09 4.65 76%
Total Arsenic 0.024°F 31 <0.001 0.001 0.001 0% 29 <0.001 0.001 0.002 0%
Total Barium 1* 30 0.01 0.02 0.04 0% 28 0.01 0.03 0.08 0%
Total Cadmium 0.0002°F 0 - - - - 0 - - - -
Total Copper 0.0014% 31 <0.001 0.001 0.004 13% 29 <0.001 0.001 0.005 21%
Total Iron 0.3" 31 0.35 0.83 1.65 100% 29 0.28 1.01 5.01 97%
Total Lead 0.0034 31 <0.001 0.001 0.003 0% 29 <0.001 0.001 0.005 3%
Total Lithium - 31 <0.001 0.001 0.001 0% 29 <0.001 0.001 0.002 0%
Total Manganese 1.9° 31 0.027 0.056 0.311 0% 29 0.02 0.06 2.31 3%
Total Nickel 0.011F 31 <0.001 0.001 0.002 0% 29 <0.001 0.001 0.004 0%
Total Selenium 0.011F 31 <0.01 0.01 0.01 0% 29 <0.01 0.01 0.01 0%
Total Strontium - 31 0.02 0.04 0.11 0% 29 0.02 0.04 0.14 0%
Total Zinc 0.008* 31 <0.005 0.005 0.028 16% 29 <0.005 0.005 0.022 28%
Nitrogen Oxides 0.015* 30 <0.01 0.08 1.13 87% 28 <0.01 0.06 0.88 82%
Total Nitrogen 0.25% 31 <0.1 0.50 3.80 81% 29 <0.1 0.40 2.20 76%
Total Phosphorus 0.02% 31 <0.01 0.02 0.11 32% 29 <0.01 0.02 0.19 34%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Hornes Creek (HC9-QLa and HC17-QLa) Water Quality Summary

Parameter Guideline HC9-Qla HC17-Qla
(mg/L unless otherwise stated) Value
5 S
c [ =
(T C
° °
Q (]
5 S
X X
w w
X X
Field pH 6.5-8.*F 40 3.14 6.89 8.37 38% 39 5.67 6.91 8.47 21%
Lab pH 6.5 - 8* 35 4.02 6.37 7.31 54% 37 5.58 6.5 7.2 46%
Field EC (uS/cm) 350* 40 1134 241.5 694 23% 39 85.9 169 401 10%
Lab EC (uS/cm) 350* 35 111 251 767 20% 37 1 176 478 11%
Field DO - 40 1.61 9.41 102.6 - 39 0.27 9.76 100 -
Sulphate as Turbidimetric SO4 400* 54 13 32 96 0% 37 11 21 43 0%
Total Alkalinity as CaCOs 500* 54 <1 3 8 0% 37 <1 3 15 0%
Chloride 400* 53 16 51 250 0% 36 15 38.5 109 0%
Dissolved Calcium - 53 2 8 20 - 36 4 8 38 -
Dissolved Magnesium - 54 1 20 65 - 37 6 13 82 -
Dissolved Potassium - 54 2 5 17 - 37 2 4 23 -
Dissolved Sodium - 54 2 6 17 - 37 2 3 16 -
Dissolved Aluminium 0.055% 35 <0.01 0.04 0.34 37% 37 <0.01 0.05 0.88 49%
Dissolved Arsenic 0.0241 35 <0.001 0.001 0.001 0% 37 <0.001 0.001 0.004 0%
Dissolved Barium 1* 34 0.01 0.03 0.23 0% 36 0.00 0.01 0.07 0%
Dissolved Copper 0.0014° 35 <0.001 0.001 0.004 29% 37 <0.001 0.001 0.006 16%
Dissolved Iron 0.3* 35 0.23 0.95 13.4 83% 37 0.07 0.26 1.84 38%
Dissolved Lead 0.0034" 35 <0.001 0.001 0.001 0% 36 <0.001 0.001 0.001 0%
Dissolved Lithium - 7 <0.001 0.001 0.001 - 8 <0.001 0.001 0.001 -
Dissolved Manganese 1.9" 35 0.02 0.15 2.28 9% 37 0.02 0.06 1.61 0%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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Hornes Creek (HC9-QLa and HC17-QLa) Water Quality Summary

Parameter Guideline HC17-Qla
(mg/L unless otherwise Value §
stated) i
(V]
[J]
9
x
w
X
Dissolved Nickel 0.011° 35 <0.001 0.001 0.02 14% 37 <0.001 0.001 0.005 0%
Dissolved Selenium 0.011" 35 <0.01 0.01 0.01 0% 37 <0.01 0.01 0.01 0%
Dissolved Strontium - 35 0.01 0.04 0.14 - 37 0.01 0.03 0.21 -
Dissolved Zinc 0.008" 35 <0.005 0.009 0.083 54% 37 <0.005 0.005 0.253 41%
Total Aluminium 0.055" 54 <0.01 0.12 2.55 80% 37 0.09 0.2 2.51 100%
Total Arsenic 0.024" 54 <0.001 0.001 0.01 0% 37 <0.001 0.001 0.005 0%
Total Barium 1 53 0.01 0.03 0.25 0% 36 0.01 0.01 0.07 0%
Total Cadmium 0.0002° 19 0.0001 0.0001 0.0001 0% 0 - - - -
Total Copper 0.0014" 54 <0.001 0.001 0.017 35% 37 <0.001 0.001 0.011 19%
Total Iron 0.3" 54 0.4 1.79 25.80 100% 37 0.23 0.68 4.24 95%
Total Lead 0.0034" 54 <0.001 0.001 0.004 4% 37 <0.001 0.001 0.003 0%
Total Lithium - 54 <0.001 0.001 0.009 - 37 <0.001 0.001 0.006 -
Total Manganese 1.9* 54 0.03 0.09 2.53 11% 37 0.02 0.06 1.53 0%
Total Nickel 0.011° 54 <0.001 0.002 0.023 22% 37 <0.001 0.001 0.006 0%
Total Selenium 0.011" 54 <0.01 0.01 0.01 0% 37 <0.01 0.01 0.01 0%
Total Strontium - 54 0.02 0.04 0.13 - 37 0.01 0.03 0.22 -
Total Zinc 0.008" 54 <0.005 0.0115 0.172 63% 37 <0.005 0.008 0.263 38%
Nitrogen Oxides 0.015* 53 <0.01 0.09 2.88 81% 36 <0.01 0.07 5.26 78%
Total Nitrogen 0.25* 54 <0.1 0.40 3.60 72% 37 <0.1 0.40 6.60 65%
Total Phosphorus 0.02* 54 <0.01 0.015 0.16 35% 37 <0.01 0.02 0.7 43%

T ANZG (2018) default guideline value for aquatic ecosystems (95% level of species protection for slightly to moderately disturbed ecosystems) — the default guideline value relates to the total
concentration of a constituent although should also be compared with the dissolved concentration which represents the bioavailable fraction; ¥ ANZECC (2000) default guideline value for
Upland Rivers in NSW; * ANZECC (2000) water quality guideline value for recreational purposes.
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1 Introduction

Tahmoor Coal Mine (Tahmoor Mine) is an underground coal mine located approximately 80 kilometres (km)
south-west of Sydney between the towns of Tahmoor and Bargo, New South Wales (NSW) (refer to Figure 1-1).
Tahmoor Mine produces up to three million tonnes of Run of Mine (ROM) coal per annum from the Bulli Coal
Seam. Tahmoor Mine produces a primary hard coking coal product and a secondary higher ash coking coal
product that are used predominantly for coke manufacture for steel production. Product coal is transported via
rail to Port Kembla and Newcastle for Australian domestic customers and export customers.

Operations at Tahmoor Mine commenced in 1979 using bord and pillar mining methods, and via longwall mining
methods since 1987. Tahmoor Coal has previously extracted 35 longwalls to the north and west of Tahmoor
Mine’s current pit top location (Figure 1-1). The current mining area, the ‘Western Domain’, is located north-
west of the Main Southern Rail between the townships of Thirlmere and Picton. The Western Domain is within
the Tahmoor Mine mining area and is within Mining Lease (ML) 1376 and ML 1539 (Figure 1-1).

The ‘Tahmoor South’ domain is an underground coal development targeting the Bulli Coal seam coal resource
within Consolidated Coal Leases (CCL) 716 and 747. On the 23" April 2021, Tahmoor Coal received Development
Consent SSD 8445 (the Consent) for the Tahmoor South Project, enabling extension of underground longwall
mining to the south of the existing workings. This enables an extension of mining operations at Tahmoor Colliery
until 31 December 2033 or until 10 years from the commencement of second workings, whichever is the sooner.
In accordance with SSD 8445, the key aspects of Tahmoor South include the following:

e Continued mining activities using the longwall mining method into the Tahmoor South project area in the
Bulli Seam within CCL 747 and CCL 716

e Continued use of the surface and ancillary infrastructure and services at the surface facilities areas

e Extraction of up to 4 Mtpa of run of mine (ROM) coal with up to 33 Mt of ROM coal extracted over the life
of the project

e Continued transportation by rail to the Port Kembla Coal Terminal (PKCT) and occasionally to Newcastle
using the existing rail load out, rail loop and rail infrastructure

e Transportation of up to 200,000 tpa of either product coal or reject material via road

e Anincrease in the height of the final landform of the reject emplacement area (REA) from the approved
height of RL 300 mAHD to RL 320 mAHD, to accommodate the additional rejects produced in Tahmoor South

e Construction of a new upcast ventilation shaft (TSC1) and downcast ventilation shaft (TSC2), south of the
REA

e Upgrades to the existing surface facilities, amenities, equipment and infrastructure to accommodate the
extension of mining

e Progressive rehabilitation and mine closure activities

SLR Consulting Australia Pty Ltd (SLR) have been engaged by Tahmoor Coal to prepare the Groundwater
Technical Report which will inform, and be appended to, the Water Management Plan developed for Longwalls
(LW) South 1A to South 6A (S1A-S6A). It exists to describe the likely environmental effects and compliance with
relevant internal and external regulatory requirements related to groundwater management at LW S1A - S6A
within the context of Tahmoor South as a whole. This report also presents an analysis of the available baseline
data for the proposed monitoring bores, results from numerical groundwater model, and outlines trigger ranges
to aid in the identification of adverse mining-related impacts to the groundwater system.
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1.1  Extraction Plan Focus

LW S1A-S6A are oriented north-west to south-east, with each panel increasing slightly in length from LW S1A
through to LW S6A as shown on Figure 1-2. Table 1-1 details the extraction parameters for LW S1A-S6A. Mining
at Tahmoor South LW S1A commenced on 18th October 2022, with completion of mining at LW S6A predicted
in December 2026 (essentially 7-9 months of extraction for each of the relevant longwall panels).

Table 1-1 LW S1A-S6A Proposed Timing

Longwall Proposed Start Proposed Duration (days) Panel Length Void Width | Panel Width
Panel Date Completion Date () () ()

LW S1A 18-10-2022* 05-04-2023 194 1711 277.8 272.6

LW S2A 09-05-2023 12-12-2023 217 1768 279.8 274.6

LW S3A 15-01-2024 29-07-2024 196 1808 279.8 274.6

LW S4A 29-08-2024 21-03-2025 204 1860 279.8 274.6

LW S5A 23-04-2025 17-11-2025 208 1949 279.8 274.6

LW S6A 17-12-2025 25-07-2026 220 1999 279.8 274.6

*actual commencement date
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1.2 History of Tahmoor South

An Environmental Impact Statement (EIS) was exhibited in early 2019 seeking approval for the extraction of up
to 48 million tonnes (Mt) of ROM coal over a 13-year mine life. Tahmoor Coal subsequently revised the proposed
mine design and submitted amended development applications on two occasions (in February and August 2020).
In April 2021, Tahmoor Coal received Development Consent SSD 8445.

The Tahmoor South Groundwater Management Plan (SLR, 2022) received Directors Approval from the NSW
Department of Planning and Environment on the 14" April 2022.

1.2.1  Other Leases and Licences

All development consents, leases, licences, and other relevant approvals are stored in the Cority Compliance
Management database, which is administered by both site and Liberty GFG Corporate. A summary of the
relevant mining leases is provided in Table 1-2. A summary of other approvals and licences is provided in Table
1-3.

Table 1-2 Mining Leases

Lease ‘ Title ‘ Granted Expires

CCL 716 | Original Tahmoor Leases 15/06/1990 | 13/03/2021(renewal documentation submitted, being assessed)

CCL 747 | Bargo Mining Lease 23/05/1990 | 06/11/2025

ML 1376 | Tahmoor North Lease 28/08/1995 | 28/08/2016 (renewal documentation submitted, under
assessment)

ML 1308 | Small Western lease, west of CCL716 | 02/03/1993 | 02/03/2035

ML 1539 | Tahmoor North Extensions Lease 16/06/2003 | 16/06/2024

ML1642 | Pit-top and REA surface Mining Lease | 27/08/2010 | 27/08/2031

Table 1-3 Approvals/Licences

Approval Title / Description Date Granted Expiry Date
Environmental Protection Licence 1389 01/05/2012 No Expiry
WAL36442 and WAL25777 6/12/2013 No Expiry
WAL 43572 07/05/2021 No Expiry
WAL43656 1/08/2022 No Expiry

1.3  Structure of this Document

The Groundwater Technical Report will support the LW S1A-S6A Extraction Plan and overarching Water
Management Plan (WMP), and is structured as follows:

Section 1: Provides background to the site and details of the proposed operations

Section 2: Outlines the Statutory requirements applicable to the Groundwater Technical Report.
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Section 3: Describes the existing environment pertinent to the LW S1A-S6A extraction with respect to
groundwater and associated receptors

Section 4: Details the predicted subsidence impacts and consequences to groundwater resources within
the Investigative Area.

Section 5: Describes the monitoring, mitigation, and management plan for LW S1A-S6A.

Section 6: Details the Trigger Action Response Plans (TARPs) and adaptive management measures
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2 Statutory Requirements

This section provides background to the statutory requirements associated with the broader Tahmoor Mine and
for LW S1A-S6A.

2.1  Relevant Legislation and Policy

2.1.1  Water Management Act 2000

The Water Management Act 2000 is the regulatory framework for the management and control of water use
within NSW. In conjunction with the Water Act 1912, it governs the licensing of water to users. Further, the
Water Management Act 2000 allows for the development and implementation of Water Sharing Plans (WSPs).
WSPs regulate the trade and sharing of surface and groundwaters between competing needs and users
throughout NSW.

2.1.1.1 Relevant Water Sharing Plans and Groundwater Management Areas

Tahmoor Mine currently extracts groundwater that drains into underground mine workings and pumps this
water to the surface via three dewatering lines before treating the water and discharging it off site.

Tahmoor Mine falls within the ‘Greater Metropolitan Region Groundwater Sources’ WSP (NOW, 2011b), which
commenced in 2011. Figure 2-1 indicates the extent of this WSP, along with the various groundwater sources in
this region that are regulated by the WSP. A WSP is used to manage the average long-term annual volume of
water extracted from a given groundwater source.

The relevant Groundwater Source for the Tahmoor Mine is:

e Sydney Basin Nepean Sandstone

Other relevant Groundwater Sources include:

e Sydney Basin — Central, located 10 km to the east and north-east,

e Sydney Basin — South, located 15-20 km east and south-east, and

e Goulburn GMA —located over 25 km to the west and south.

The Sydney Basin Nepean Sandstone Groundwater Source is further subdivided into Management Zones (MZ2),
as shown using hatching on Figure 2-1. The LW S1A-S6A Study Area lies within Nepean Management Zone 2,
while Zone 1 covers the southern ‘third’ of the Groundwater Source as well as a smaller area to the west of
Camden. The Sydney Basin Nepean Sandstone Groundwater Source has an annualised limit on entitlement

(LTAAEL) of 99,568 ML (NOW, 2011a), while current entitlement is 31,346 ML (based on the WaterNSW Water
Register 2020-2021 water year).

The Greater Metropolitan Region Unregulated River Water Sources WSP (NOW, 2011c) is the relevant plan for
surface waters for the LW S1A-S6A Study Area. Within this WSP the Upper Nepean River source is the relevant
Water Source, of which the following MZ cover or adjacent to the project site:

e Pheasants Nest Weir to Nepean Dam MZ;

e Stonequarry Creek MZ; and
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2.1.2  NSW Aquifer Interference Policy

Underground mining generally requires the dewatering of the geological strata. In accordance with the NSW
Aquifer Interference Policy (AIP), such activity is classified as an ‘Aquifer Interference’. In order to meet the
requirements of the ‘minimal impact considerations’ of the AIP, a groundwater assessment is conducted.

The AIP requires an estimation of “all quantities of water that are likely to be taken from any water source during
and following cessation of the activity and all predicted impacts associated with that activity...”. Water take and
impact estimation is to be based on a “complex modelling platform” for any mining activity not subject to the
Gateway process, where the model makes use of the “available baseline data that has been collected at an
appropriate frequency and scale and over a sufficient period of time to incorporate typical temporal variations”.

The AIP was developed to provide a framework to guide the assessment of impacts that may result following
the ‘take’ of water from an aquifer. It outlines the requirements for obtaining licences for approved aquifer
interference activities, as well as considerations for the assessment of impacts (NSW Government, 2012).

The AIP specifies ‘minimal harm considerations’ for highly and less productive aquifers, while also defining
thresholds for water table and groundwater pressure drawdown, and changes in groundwater and surface water
quality. There are separate minimal impact considerations for:

e “Highly productive” groundwater;

e “Less productive” groundwater;

o “Water supply” works;

e “High Priority” Groundwater Dependent Ecosystems (GDEs); and

e “High Priority” Culturally significant sites.

The AIP categorises groundwater source productivity (highly productive or less productive) based on
characteristics of salinity and aquifer yield. Tahmoor Mine undermines the ‘Highly Productive’ Hawkesbury
Sandstone aquifer (Figure 2-1). The Hawkesbury Sandstone aquifer is the most utilised aquifer in this region.

Water sourced from the Narrabeen Group and Permian Coal Measures comprises the remaining portion of water
sourced around Tahmoor Mine (HydroSimulations, 2018).

It should be noted that the categorisation of groundwater source productivity does not make any vertical
distinction of aquifer productivity. This is relevant as the high yielding Hawkesbury Sandstone aquifer overlies
the lower-yielding Narrabeen Group/Permian Coal Measures groundwater systems which are at greater depths.

2.1.3  Water Licensing
Water Access Licences (WAL) held by Tahmoor Coal for the Sydney Basin Nepean Groundwater Source which is
regulated in accordance with the Greater Metropolitan Region Groundwater Sources Water Sharing Plan under

the authority of the Water Management Act 2000 are listed in the Table 2-1.

Table 2-1 Tahmoor Coal Water Access Licences

WAL 36442 | 06/12/2013 | Mining dewatering (groundwater) (Nepean Sandstone Groundwater MZ2) 1,642ML

WAL 25777 | 27/10/2014 | Surface Water Take (Maldon Weir M2) 5ML
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WAL Title Issued ‘ Purpose ‘ Share

WAL 43572 | 13/04/2021 | Incidental Surface Water Take (Stonequarry Creek MZ) 16ML
WAL 44608 | 8/2/2023 Incidental Surface Water Take (Stonequarry Creek M2) 9ML
WAL 43656 | 1/8/2022 Incidental Surface Water Take (Maldon Weir MZ) 25ML
SWC828767 | 19/8/2022 | Incidental Surface Water Take (Maldon Weir MZ) — Lease 11ML
SWC828752 | 19/8/2022 | Incidental Surface Water Take (Stonequarry Creek MZ) — Lease 24ML

2.1.4  Licensed Discharge Points

Tahmoor Coal also holds a discharge licence, issued by the NSW EPA. This licence, Environment Protection
Licence (EPL) 1389, permits the discharge of wastewater and ‘made water’ from the underground mine to
surface water.

In accordance with EPL 1389, Tahmoor Coal is licensed to discharge from one licenced discharge point (LDP) and
three licenced overflow points (LOPs). The locations of the LDP and LOP’s are shown on Figure 2-2, and described
in Table 2-2.

Table 2-2 EPL 1389 Licenced Discharge Points

Discharge/Overflow Type of Discharge Point Location Description Discharge Limit

Point

LDP1 Discharge to waters Main water discharge — discharge | 15,500 kilolitres per day
Discharge quality drain located downstream of the | during low rainfall conditions
monitoring final mine water treatment dam | Unlimited during wet weather
Volume monitoring (dam M4) conditions*!

LOP3 Discharge to waters Overflow from sediment dam S9 | Unlimited during wet weather

iti * T
LOP4 Overflow from sediment dam S4 conditions
LOP5 Overflow from sediment dam S8

* Defined as more than 10 millimetres (mm) rainfall within a 24 hour period.
T Provided that all practical measures are taken to reduce potential water quality impacts
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2.2  Project Approval Conditions

This Groundwater Technical Report has been prepared as part of the Extraction Plan and overarching Water
Management Plan (WMP), as prescribed under the Development Consent SSD 8445.

2.2.1  Water Management Plan
SSD 8445 provides the conditional planning approval framework for mining activities in the Tahmoor South

Domain to be addressed within an Extraction Plan and supporting management plans. Conditions pertaining to
groundwater are detailed in Table 2-3.
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Table 2-3 Water Management Plan Requirements

Condition

Condition Requirement

Where

Reference
B34

Prior to the commencement of construction activities, the Applicant must prepare a Water Management Plan
for the development to the satisfaction of the Planning Secretary. This plan must:

Groundwater Management Plan that includes:

detailed baseline data regarding groundwater levels, yield and quality for privately-owned groundwater
bores (as required under condition B25(a)) and the condition of GDEs (including Thirlmere Lakes)
potentially impacted by the development;

a program to periodically review and update data regarding groundwater levels, yield and quality at
privately-owned groundwater bores in the vicinity of the development, including any bores potentially
impacted by cumulative groundwater drawdown;

a detailed description of the groundwater management system, including commitments to:

o install an additional monitoring bore in the footprint of Tahmoor North to monitor post-mining
groundwater level and quality;

o install additional monitoring bores (minimum of four) at or near the Thirlmere Lakes;

o install bores above the initial longwalls to define profile fracturing and depressurisation in the
Hawkesbury Sandstone and Bulgo Sandstone;

o monitor shallow groundwater within the Hawkesbury Sandstone;
monitor volumetric take (mine inflow), including inflows to the underground mine; and

o  regularly review the monitoring program to ensure robust and reliable monitoring is
undertaken, including reviewing the performance of vibrating wire piezometers;

groundwater performance criteria, including trigger levels for identifying and investigating any potentially
adverse groundwater impacts (or trends) associated with the development, on:

o  regional and local aquifers (alluvial and hard rock); and
o  groundwater supply for other users such as licensed privately-owned groundwater bores;

uncertainty analysis of the potential impacts of mining the proposed longwalls on the water levels in
Thirlmere Lakes, based upon results from the current Thirlmere Lakes Research Program and other
ongoing monitoring and investigations;

a program to monitor and evaluate:

o  compliance with the relevant performance measures listed in Table 4 (of the commitments)
and the performance criteria of this plan;

water loss/seepage from water storages into the groundwater system;

groundwater inflows, outflows and storage volumes, to inform the Site Water Balance;
impacts on water supply for other water users;

impacts on GDEs (including Thirlmere Lakes);

the hydrogeological setting of any nearby alluvial aquifers and the likelihood of any indirect
impacts from the development; and

o the effectiveness of the groundwater management system;

reporting procedures for the results of the monitoring program, including notifying other water users, the
NSW Office of Environment and Heritage and Thirlmere Lakes Research Program of any elevated results;

a trigger action response plan to respond to any exceedances of the relevant performance measures and
groundwater performance criteria, and repair, mitigate and/or offset any adverse groundwater impacts
of the development, including impacts on Thirlmere Lakes;

a Groundwater Modelling Plan that:

o  provides details for the future groundwater model re-build and recalibration which must be
completed within 2 years of the commencement of development under this consent;

o isindependently third-party reviewed;
provides for the incorporation of the outcomes of the findings of the Thirlmere Lakes Research
Program and other relevant research on the Thirlmere Lakes;

o  considers field data and the outcomes of subsidence monitoring;

o  provides for periodic validation and where necessary recalibration, of the groundwater model
for the development, including an independent review of the model every 3 years, and
comparison of monitoring results with modelled predictions; and

O O o o o

a plan to respond to any exceedances of the performance measures in Table 4.

Addressed

Section 3

Section 5.1

Section 5.1.4

Section 5.1
Section 5.1.3

Section 5.1

Section 5.1

Section 6

Section 4.4

Section 5and 6

Section 6

Section 6

SLR, 2021,
Appendix E

Section 6
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Consent Condition E5 outlines the general requirements for all management plans. Table 2 outlines the
requirements under this condition and identifies where these requirements have been addressed.

Table 2-4 Management Plan Requirements

Condition Condition Where Addressed
Reference
E5 Management plans required under this consent must be prepared in
accordance with relevant guidelines, and include:
(a) a summary of relevant background or baseline data; Section 3
(b) details of: Section 2
(b) (i) the relevant statutory requirements (including any relevant approval,
licence or lease conditions);
(b) (ii) any relevant limits or performance measures and criteria; and
(b) (i) the specific performance indicators that are proposed to be used to

judge the performance of, or guide the implementation of, the
development or any management measures;

(c) any relevant commitments or recommendations identified in the
document/s listed in condition A2(c);
(d) a description of the measures to be implemented to comply with the
relevant statutory requirements, limits, or performance measures and
criteria;
(e) a program to monitor and report on the: Section 4, 5and 6
(e) (i) impacts and environmental performance of the development; and
(e) (ii) effectiveness of the management measures set out pursuant to
condition E5(d);
(f) a contingency plan to manage any unpredicted impacts and their

consequences and to ensure that ongoing impacts reduce to levels
below relevant impact assessment criteria as quickly as possible;

(9) a program to investigate and implement ways to improve the
environmental performance of the development over time;

(h) a protocol for managing and reporting any:

(h) (i) incident, non-compliance or exceedance of any impact assessment
criterion or performance criterion;

(h) (ii) complaint; or

(h) (iii) failure to comply with other statutory requirements;

() public sources of information and data to assist stakeholders in

understanding environmental impacts of the development; and

0] a protocol for periodic review of the plan.
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3 Existing Environment

This section provides an analysis of the natural characteristics of the Study Area, along with an assessment of
available baseline data. This work builds on the previous conceptualisation completed for the Tahmoor South
EIS (HydroSimulations, 2018) updated where additional information is available.

3.1 Climatic Conditions

Rainfall data in the area is available from numerous sources. Bureau of Meteorology (BoM) operate two rainfall
stations, Picton Council Depot (68052) and Buxton (681660) located to the north and west of Tahmoor Mine
operations respectively. Tahmoor Coal operate their own rainfall station, and the SILO climate data source
provide interpolated and infilled records for 0.05°x0.05° latitude and longitude tiles.

Due to the occasional gaps in the data for the BoM sites, and the relatively short record of data held by Tahmoor
(the mine’s record has no gaps, but started in July 2006), the SILO record for the closest 0.05°x0.05° tile near the
mine (Lat: -34.25, Long: 150.60) has been adopted for this report to understand long-term trends for the record
since 1900. This record has been compared against the other data sources to verify its appropriateness for this
task.

Average annual rainfall at Tahmoor is approximately 822 mm/year for the recorded period of January 1900 to
May 2023). Areas with higher rainfall occur to the south and east, while areas to the north and west are typically
drier. Monthly average rainfall is presented on Figure 3-1, alongside estimated actual evapotranspiration.
Rainfall is generally consistent all year with the average total monthly rainfall ranging from 44mm to 95 mm.
The highest monthly rainfall is typically in January, February and March (85, 95 and 85 mm respectively), while
September is typically the driest month (averaging 44 mm) for the recorded period. Evaporation and
evapotranspiration show similar trends with higher rates during the summer months and lower during the
winter months. The average monthly potential evaporation is highest in December (188 mm).

Figure 3-2 shows the historical record of monthly rainfall and the calculated trend in rainfall (using cumulative
residual departure from mean method). This trend (orange line) shows relatively wet periods as upward
gradients, droughts as downward gradients, and average conditions as horizontal. Of note in recent times, there
was a significant drought period from mid-2017 until January 2020, with extreme conditions in November 2019
to January 2020, producing notable bushfire conditions around Tahmoor and more widely across eastern NSW.
Since then, conditions have been wetter than average, including high rainfall totals in March and November
2021 (304 and 168 mm respectively). To date, 2022 has experienced record high rainfalls, including 112 mm in
January, 195 mm in February and 485 mm in March, associated with widespread flooding. In 2023, high rainfall
was recorded in January (147 mm) and April (102 mm) while the remainder of months in the first half of the year
have been relatively dry.
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Figure 3-1 Average Monthly Rainfall and Evapotranspiration (ET)

Figure 3-2 Cumulative Rainfall Departure and Total Monthly Rainfall
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3.2 Topography

Tahmoor Mine is located approximately 20 km west of the Illawarra Escarpment (Figure 1-1)). It is surrounded
by several deeply incised river valleys that flow in a predominantly northerly or north-easterly direction. Surface
infrastructure at Tahmoor Mine lies at an elevation of approximately 280 mAHD, and the elevation of interfluves
above LW S1A-S6A is typically 280-300 mAHD (Figure 3-3).
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3.3  Surface Water

The Tahmoor mining lease is located in the Upper Hawkesbury-Nepean Catchment. The Nepean River is the
major watercourse in this catchment, flowing perennially from the south through Lake Nepean. The Bargo, Avon
and Cordeaux are major tributaries to the Nepean River in this area. The Bargo River flows eastward through
the lower portions of the Tahmoor mine plan. The Avon and Cordeaux Rivers are positioned to the south-east
of the Tahmoor mining leases and flow northward before reaching their confluences with the Nepean River 4
km and 6 km, respectively, to the east of the mining leases. These watercourses are presented on Figure 3-4.

Tahmoor South is located predominantly within the Teatree Hollow and Dogtrap Creek sub-catchments of the
Bargo River catchment. Teatree Hollow is a third order stream that overlies LW S1A-S6A while Dogtrap Creek
and its tributaries overlie the approved LW S1B-S6B. Teatree Hollow and Dogtrap Creek flow generally north-
northeast toward the Bargo River, with Teatree Hollow traversing bushland between the Tahmoor Mine surface
facilities and the Reject Emplacement Area (REA) and Dogtrap Creek traversing predominantly bushland to the
east of the REA. The lower reaches of Teatree Hollow, Dogtrap Creek and the Bargo River have, to varying
degrees, experienced subsidence-related effects due to historical mining operations at the Tahmoor Mine.

3.3.1 Bargo River

The Bargo River catchment area is approximately 130 square kilometres (km?) at its confluence with the Nepean
River. The Bargo River has intermittent flow in its upstream reaches which, to some degree, are regulated by
the Picton Weir located at the Hornes Creek confluence, approximately 14 kilometres (km) upstream of the
Nepean River confluence. Downstream of the Tahmoor Mine pit top (i.e. downstream of the Teatree Hollow
confluence) flow is perennial due to persistent licensed discharges from Tahmoor Mine.

The lower 4 km of the river pass through the Bargo River Gorge, which is characterized by steep rock faces up
to 110 m high. The river consists of a sequence of pools, glides and rock bars across sandstone bedrock, with
occasional boulder fields and cobblestone riffles. The Bargo River flows into the Nepean River approximately
9 km downstream of the Teatree Hollow confluence. The headwaters of a second order tributary of the Bargo
River overlie the western edge of the approved LW S5A. The baseline geomorphology survey identified that the
Bargo River tributary was generally in good geomorphic condition (i.e. essentially natural with intact form and
process) (Fluvial Systems, 2013). Sites where the redirection of surface flow to the subsurface was observed,
presumed to be associated with historical mining-induced bed fracturing, were classified as having moderate
geomorphic condition (Fluvial Systems, 2013).

3.3.2 Teatree Hollow

Teatree Hollow has its headwaters in the northern part of the Bargo Township, above the approved LW S1A-S6A
and between the existing Tahmoor Mine surface facilities and REA. Teatree Hollow is a third order stream
present from the northern boundary of the approved LW S1A to the confluence with the Bargo River and has a
total catchment area of approximately 6.8 km?. A third order tributary joins with Teatree Hollow at the eastern
edge of the LW S1A.
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The baseline geomorphology survey (Fluvial Systems, 2013) identified that the upper to mid reach of Teatree
Hollow and the mid to lower reach of Teatree Hollow Tributary were predominantly in good geomorphic
condition while the mid to lower reach of Teatree Hollow and the upper reach of Teatree Hollow Tributary were
predominantly in moderate geomorphic condition. The sites of moderate geomorphic condition related to minor
culvert or track crossings, low riparian vegetation cover or discharge from the LDPs (Fluvial Systems, 2013). The
upper reaches of Teatree Hollow and Teatree Hollow Tributary were characterised by a low relief landscape,
with a dominant bed material of mud (cohesive clay/silt/sand) and notable grass coverage (Fluvial Systems,
2013). In the mid to lower reaches, the landscape was characterised as high relief with dominant bed material
of mud, sand, boulders and/or exposed bedrock and little low flow channel grass coverage.

3.3.3  Dogtrap Creek

Dogtrap Creek has its headwaters in the southern part of the Bargo Township, above LW S1B-S6B and east of
the REA to the Bargo River, and approximately 1 km east of the nearest part of LW S1A. Dogtrap Creek is a third
order stream from approved LW S4B to the confluence with the Bargo River and has a total catchment area of
approximately 13.6 km? Two second order tributaries join with Dogtrap Creek at the northern edge of approved
LW S1B.

The outcomes of the geomorphology survey concluded that the majority of Dogtrap Creek and its tributaries
were in good geomorphic condition with some sites in the upper reaches of Dogtrap Creek and its tributaries
characterised as moderate geomorphic condition.

3.3.4  Thirlmere Lakes

Although spatially disparate to LW S1A-S6A, the five lakes of the Thirlmere Lakes are nominated High Priority
Groundwater Dependent Ecosystems and within a World Heritage Area and consequently incorporated in this
study. These lakes are formed in the alluvium along Blue Gum Creek, to the west of historical Tahmoor mine
longwalls. The nearest of the Thirlmere Lakes is at least 3,500 m from LW S1A-S6A (Figure 3-4).

The Thirlmere Lakes Research Program (TLRP), a NSW government initiative, was commenced in 2018 and
completed in 2022. This program aimed to provide a detailed understanding of the hydrological dynamics, water
sources and water flow pathways. The summation report, “Thirlmere Lakes — A Synthesis of Current Research”
was released in late March 2022, by DPE. Further information on Thirlmere Lakes is provided in Section 3.6.1.
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3.4  Geological Setting

3.4.1 Regional Stratigraphic Setting

Tahmoor Mine is situated within the Southern Coalfield in the sedimentary Sydney Basin (UOW, 2012). Figure
3-5 presents the outcropping geology at and around Tahmoor Mine. Locally, the underlying geology consists of
interbedded Permo-Triassic strata, primarily sandstones, siltstones, claystones and coal seams. Table 3-1
describes the regional stratigraphic sequence.

In the vicinity of the mine the strata dips mainly towards the east and north. The fluvially-deposited Triassic
Hawkesbury Sandstone (HBSS) is the dominant outcropping stratigraphic unit in this region. Its full thickness is
approximately 150 m or more. The Wianamatta Group (WMFM), composed of carbonaceous shales, that overlie
the Hawkesbury Sandstone and is more apparent to the north of the mine. Due to the high silica content of this
sequence, the HBSS exhibits higher resistance to erosion than the WMFM. As such, soil production on the HBSS
is low and the sandstone is the common bed material for the watercourses in this region (UOW, 2012), with the
WMFM typically appearing as capping material at higher elevations.

Below the HBSS are the Narrabeen Group formations, of which the main units are the Bald Hill Claystone (BHCS),
which is considered to be a regional aquitard of approximately 10 m thick (varying from approximately 2-30m
across the Tahmoor Mine lease), and the Bulgo Sandstone (BGSS) which is a thick (140-220 m)
sandstone/siltstone sequence with minor aquifer potential.

The Bulli (BUCO) and Wongawilli Coal (WWCO) seams are the main deposits of economic significance in this
region. As summarised in Table 3-1, these coal seams belong the Sydney Subgroup of the Permian-aged Illawarra
Coal Measures (ICM) (UOW, 2012). The Bulli Coal Seam is the youngest coal seam of the ICM and is
approximately 2-4 m thick. This is the seam targeted by Tahmoor Coal and the neighbouring Appin Mine.

Figure 3-6 and Figure 3-7 show regional south-north and west-east cross-sections respectively.
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Table 3-1 Regional Stratigraphy

Stratigraphic Unit Description
Alluvium and colluvium and other sedimentsin | Alluvial and residual deposits comprising quartz and
Quaternary | floodplains, alluvial fans, and high terraces (Qal, | lithic fluvial sand, silt and clay.
Tal, Qs)
Camden Sub-group Shale with sporadic thin lithic sandstone.
Wianamatta | Liverpool Sub-group: Bringelly Dark green and black shales with thin graywacke-
Group Shale (Rwb), Minchinbury type sandstone lenses. Calcareous graywacke-type
Sandstone and Ashfield Shale sandstone and black mudstones and silty shales with
(Rwa) sideritic mudstone bands.
Consists of thickly bedded or massive quartzose
Hawkesbury Sandstone (Rh) sandstone (with grey shale lenses up to several
metres thick).
Newport Formation Interbedded grey shales and sandstones
. . Cream to brown, massive, characteristically oolitic
Garie Formation
claystone
Triassic . Brownish-red coloured “chocolate shale”, a
Bald Hill Claystone . . .
lithologically stable unit
Strong, thickly bedded, medium to coarse-grained
Bulgo Sandstone lithic sandstone with occasional beds of
Narrabeen conglomerate or shale
Group -
Stanwell Park Claystone Greenish-grey mudstones and sandstones
Mainly of thickly bedded sandstone with shale and
Scarborough Sandstone .
sandy shale lenses up to several metres thick
Wombarra Claystone Similar properties to the Stanwell Park Claystone
Basal shales and mudstones that are contiguous with
Coal Cliff Sandstone the underlying Bulli Coal seam. Absent in much of
the Tahmoor area.
Interbedded shales, mudstones, lithic sandstones and
coals, including the:
Bulli Coal seam (2-4 m thick);
Eckersley Formation, including the Balgownie Seam (5-
Permian sy Ceell MEesies 10 m below Bulli Seam), Loddon Sandstone and Lawrence
Sandstone.
Wongawilli Coal seam (8-10 m thick).
Kembla Sandstone
Shoalhaven Group
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Figure 3-6 Geological Cross-Section: South to North
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Figure 3-7 Geological Cross Section: West to East
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3.4.2  Regional Structural Geology

As shown on Figure 3-5 the region is dissected by several faults, folds, and dykes of volcanic origin, varying in
age from Jurassic to Tertiary. This figure presents the results of structural mapping carried out by Tahmoor Coal
over the mine footprint.

The major structural feature of interest to Tahmoor Mine is the Nepean Fault. As noted in Tahmoor Coal (2019),
“The Nepean Fault encountered at Tahmoor Mine is part of the regional Nepean Fault system. This system is the
southern extension of the Lapstone Monocline, and at Tahmoor, it consists of closely spaced sub-vertical en-
echelon faults in a zone up to 400 m wide.” Mapping confirms that this fault extends 10 km along the eastern
edge of the Tahmoor mine footprint, and extends still further north and south beyond the Tahmoor area (e.g.
northward as part of the Lapstone Monocline).

This significant high angle structural feature is known to be transmissive and mine workings that intersect this
zone can produce more water than areas that are located away from this zone. Tahmoor Coal (2019) described
this as follows “The Nepean Fault zone is the only hydraulically charged geological structure encountered during
mining to date”.

Increases in inflow have been observed in mine workings as a result of intersection or proximity of the Nepean
Fault zone, noting that previous workings at Tahmoor Mine have intersected or approached to within
approximately 100 m of the secondary splays (typically oriented northwest-southeast), such as at Longwalls 31
and 32 in the north of the Tahmoor mining area. However, the main north-south trending faults have not been
intersected by previous workings, and the closest approach by longwalls was at Longwall 32 (approximately
340 m west) and at Longwall 13 (approximately 480 m west) of such major faults. Available mapping of this
structure indicates that it is 1.5 km east of LW S1A at its closest point, and further from the other “A” longwalls
(LW S2A-S6A). This structural feature is closer to longwalls of the future “B” longwalls (LW S1B-S6B).

The ‘T1’ and ‘T2’ faults which are present at the western edge of the previously extracted Tahmoor longwalls
between the mine and the Thirlmere Lakes. These faults lie essentially 900 m to the north of (and would not be
intersected by) the Tahmoor South longwalls.

Other structural features of note include:

e The Camden Syncline, which plunges from south to north, is located approximately 3.3 km east of the
eastern-most Tahmoor South longwall panels, and approximately coincident with the Nepean River at this
point. At its nearest, this feature is approximately 3.3 km from LW S1A-S6A.

e Bargo Fault, heading predominantly west, which diverges from the Nepean Fault and crosses the mined area
of Tahmoor North. At its nearest, this feature is approximately 1.5 km from LW S1A-S6A.

e The Central and Western Faults, which trends NW-SE, just outside the proposed southern limit of the
Tahmoor South longwalls. The alignment of the Central Fault is essentially congruent with the course of
Hornes Creek, suggesting that the creek might exist at this location due to the influence of this structural
feature. At its nearest, the Central Fault is approximately 360 m from LW S6A, whilst the Western Fault is
3.1 km.

e Victoria Park Fault, located west of the Tahmoor North longwalls 26-31.

e Other smaller faults mapped within the extent of the historical Tahmoor workings
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Dyke and sill intrusions identified from surface mapping and drilling records, include a large sill at the southern
edge of the Tahmoor South domain. Tahmoor South geologists have conducted underground inseam drilling
(UIS) within the Bulli Coal seam through the entire block of LW S1A, and drilling has commenced in LW S2A and
LW S3A. No significant structural features have been identified. The main feature identified has been a small
dyke, detailed as (J. Reid, personal communication, 26" April 2022):

e Indicative thickness (inseam drilling intersection) — 1m up to <6m
e Indicative length (inseam drilling intersection) — approx. 900m (System of potential sills and dyke)
e Dyke was soft and fullseam height

e Minimal water was reported when cutting through it

3.4.2.1 Structural Geology of the Thirlmere Lakes area

The conceptual geological model for the lakes (Section 3.3.4) environment involves a late Cretaceous to early
Tertiary alluvium (clayey quartz sand) overlying Triassic Hawkesbury Sandstone (quartz sandstone having a clay
matrix and sideritic cement). Beneath the Hawkesbury Sandstone the geology continues to be representative of
the regional southern Sydney Basin.

Groundwater flow at shallow depths, up to approximately 200 metres below ground surface (mBGL) is suggested
to be dominated by flow through fractures, while at greater depths groundwater flow is controlled mainly by
the porosity of the rock matrix (Commonwealth of Australia, 2014). The Bald Hill Claystone was previously
considered to be a significant low permeability formation separating Hawkesbury Sandstone from the deeper
groundwater systems. The matrix permeability of the Bald Hill Claystone was suggested to be significantly lower
when compared to hydraulic conductivities measured for sandstone formations. However, field packer test
results indicate that the hydraulic conductivity of the Bald Hill Claystone can be quite similar to other strata
(Reid, 1996; Pells & Pells, 2011) and research associated with the Thirlmere Lakes Research Program is now
challenging previous theories regarding the nature and aquitard properties of the Bald Hill Claystone (DPE,
2022).

Only two structures, the Eastern and Western Fault Propagation folds (FPFs), were identified by TLRP that had
demonstrable displacement and which could be classified as faults. Several other lineaments exist within the
region that could not be given a more distinct classification with the available evidence. These lineaments may
be either volcanic intrusions or small displacement faults, fault propagation folds, fault propagated joint swarms
(see Och et al., 2009) or transfer features (DPE, 2022). The identified fracture patterns surrounding the FPFs
effectively provide a much wider fault damage zone (100s rather than 10s of metres) when compared to
traditional fault geometries.

Processes such as longwall mining would require a larger setback distance (i.e. wider buffer zone) to avoid the
fault generated damage zone intersecting with the angle of draw that defines that area of ground movement
above or adjacent to a longwall panel. In the case of Thirlmere Lakes, the Eastern FPF and the completed
Tahmoor longwall panels, such a distance exists, and the identified FPFs were considered unlikely to have been
directly affected by the mining.
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It was hypothesised that the identified fracture patterns for the FPF zones, the Eastern and Western FPF fracture
networks, are interconnected at the point of intersection between these two structures. It was therefore
considered possible that any groundwater impacts experienced by the Western FPF could be transmitted along
the Eastern FPF from the point of intersection between these two structures. As such, any significant
groundwater abstraction along strike of the Eastern or Western FPFs (e.g. directly or indirectly related to mine
dewatering or production bores) may influence the groundwater in the Hawkesbury Sandstone under the lake
system through these highly transmissive, naturally produced fracture networks.
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3.5 Groundwater

This section provides a summary of the hydrogeological units and groundwater use (environmental and
anthropogenic) as it pertains to Tahmoor South.

3.5.1 Hydrogeological Units

The major hydrostratigraphic units that characterise the area around Tahmoor Mine are the Sydney Basin
Triassic and Permian rock units, with the Hawkesbury Sandstone being the primary aquifer. These aquifers fall
within the Sydney Basin Nepean Sandstone Groundwater Source and have been classified as being ‘Highly
Productive’ by the NSW Government based on considerations of bore yield and groundwater quality. The Bulgo
Sandstone and lllawarra Coal Measures of the Triassic Narrabeen Group supply additional water to this system;
however, contributions are substantially lower. The extent of surficial geological units around Tahmoor Mine
are presented on Figure 3-5. Geological cross sections have been prepared across the Tahmoor Mine area and
are presented in Figure 3-6 and Figure 3-7, with the alignment of the sections shown on Figure 1-1.

Generally, there is limited extent of surficial alluvium in this region, with no notable occurrences in the vicinity
of Tahmoor South LW S1A-S6A. Regionally, small areas of alluvium exist along Stonequarry Creek (located north
of mining operations) and near Blue Gum Creek and Thirlmere Lakes (located west of the mine) (Figure 3-5). The
shales of the Triassic Wianamatta Group are more extensive, especially to the north of Tahmoor Mine, but have
limited potential as aquifers and very limited occurrence above or near LW S1A-S6A. A description of pertinent
hydrogeological units is provided below.

3.5.1.1 Thirlmere Lakes Alluvium

The Thirlmere Lakes Research Program aimed to provide a detailed understanding of the hydrological dynamics,
water sources and water flow pathways. The summation report, “Thirlmere Lakes — A Synthesis of Current
Research” was released in late March 2022, by DPE.

The TLRP report (DPE, 2022) and associated specialist technical reports describe the general stratigraphy of the
lakes system:

e The upper ~15m across all surveyed lakes and sills is represented by unconsolidated alluvial/colluvial
sediments.

e The upper 2-3 m of the sills are typically unsaturated sand, which generally overlay clay.
e Across the lakes, the upper 4-5 m horizon comprised saturated clay.

e In the areas to the north and east of the lakes system along the Boundary and Slades Road, the shallow
dipping layers were observed to a depth of 5-6 m with a very gentle dip gradient to the south-west and
north-east, typical of the Hawkesbury Sandstone constraining sediment depths (DPE, 2022).

The lake sediments are comprised of an upper peat sequence that has started to accumulate over the last
12,000 years. These organic-rich sediments represent the modern Thirlmere Lakes and this unit varies in
thickness from up to 5m in Lake Baraba to an average of ~2-3 m in the other lakes. This lithostratigraphic
member has very low bulk density (0.174 + 0.103 grams/cubic centimetre) and very high moisture content (83
+ 9%) and total organic carbon (TOC) contents of up to 40%.
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This Holocene peat unit grades into a distinct oxidised silty clay that underlies all lakes. This unit represents a
distinctive marker horizon in the lake sediment formation but also varies in thickness across and within any given
lake. This unit has been dated in two lakes (Couridjah and Werri Berri) to be 21,000 to 12,000 years (the last
glacial maximum [LGM] and the deglacial) and represents a massive hydrological change where Thirlmere Lakes
dried and the lake sediments were sub-aerially exposed. This unit signifies catastrophic drying at Thirlmere Lakes
and it also currently acts as a local aquitard based on the obvious saturated zone of sediment immediately
overlying it.

At its closest point, the Thirlmere Lakes alluvium is mapped as being approximately 300 m west of Tahmoor
Mine (Longwall 17, near Lake Couridjah) and approximately 3,500 m from LW S1A-S6A.

3.5.1.2 Wianamatta Group (WMFM)

The WMFM is composed of the Liverpool Subgroup which includes the Bringelly Shale Formation, Minchinbury
Sandstone and Ashfield Shale Formations. Around the mine, the Wianamatta Group are present as hill cappings
overlying the Hawkesbury Sandstone, particularly in the northern region of the Tahmoor Coal leases (Figure 3-6
and Figure 3-7). The formation predominantly comprises shales having poor permeability and water quality, and
therefore is not considered a major groundwater resource in the area. The shales however, can lead to the
development of springs in areas near the contact with the HBSS.

3.5.1.3 Hawkesbury Sandstone (HBSS)

The HBSS dominates the outcrop area around Tahmoor Mine, and is present beneath the WMFM and alluvium,
except for where it may have been eroded away along valleys to expose the underlying Narrabeen Group
(HydroSimulations, 2018) (Figure 3-5).

The unitis indicated to be greater than 150 m thick in the north of the mine, where recently drilled investigation
bores show it to be up to 170 m thick (i.e. WD01; SCT, 2020). Above Tahmoor South, recent drilling shows
thickness of 165 m (i.e. TSCO1; SCT, 2020), as shown on Figure 3-6 and Figure 3-7.

The HBSS is a porous rock aquifer of moderate resource potential. In areas where secondary porosity has
developed, such as in structural zones like the Nepean Fault zone, higher resource potential can be achieved.

3.5.1.4 Narrabeen Group

The Narrabeen Group is present across the Tahmoor Mine site beneath the HBSS. The unit consists of a sequence
of interbedded sandstone, claystone, and siltstone. The main hydrostratigraphic units include the Bulgo
Sandstone and Scarborough Sandstone, which have minor aquifer potential, and the BHCS, Stanwell Park
Claystone and Wombarra Claystone which are considered aquitards. These units are shown, in stratigraphic
order, in Figure 3-6 and Figure 3-7. Recent investig