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1 INTRODUCTION

1.1 Overview

This Water Management Plan (WMP) has been prepared to manage water impacts for Russell
Vale Colliery (RVC) to satisfy Condition C10 (g)(iii) of the Development Consent MP0?_0013 (the
Development Consent). The WMP has been prepared in association with and as a sub-planto
the Extraction Plan (EP). The Development Consent specifies that Wollongong CoalLimited
(WCL) are to prepare and implement a WMP to establish baseline dataand provide for the
management of potentialimpacts and/or consequences on water and groundwater
associated with the planned mining outlined in the Stage 1 and Stage 2 EP.

This plan was originally prepared by Dr Adam Wyatt (Engeny Principal Engineer - Water
Resources) for the “Stage 1" EP area (PC07-PC08 and PC21 to PC25). Chris Bonomini (Principal
Water Engineer, Umwelt)) has since revised the plan to include the “Stage 2" EP area (PC27 to
PC34). Separate plans/programs addressing subsidence (Subsidence Monitoring Program, RVC
PLN 003), coastalupland swamps (Upland Swamp Monitoring Program, USMP RVC EC PLN 008),
biodiversity (Biodiversity Management Plan, BMP RVC EC PLN 004) have been prepared to
monitorand manage potentialwaterresource (surface waterand groundwater) related mining
impacts withinthe EP Areas.

1.2 Project Background

RVC operates under the current Development Consent granted by the NSW Independent
Planning Commission (IPC) on 8 December 2020. The Development Consent, known as the
Underground Expansion Project (UEP), is based on the Revised Preferred Project Report (RPPR)
and Response to Second PAC Review by Umwelt Environmental and Social Consultants Pty Ltd
(Umwelt) dated July 2019. Under the Development Consent WCL may:

e extract 1.2 Mt of Run of Mine (ROM) coal per annum, with a maximum of 1 Mt of ROM coal
being processed onsitein a calendaryear

e undertake mining operations for a period of five years from the date of commencement of
mining operations.

The approvedworkings are contained within Consolidated CoallLease 745 (CCL745) and
Mining Lease 1575 (ML 1575). In accordance with Condition C10(g)(vii) of the Development
Consent, this WMP has been prepared as a component of the RVC EP to manage the potential
consequences of the second workings on surface water and groundwater resources. The WMP
covers the areasin Figure 3 relating to:

e PCO07, PCO8 and PC21 to PC25 (Stage 1). PCO7, PC08 and PC21 to PC25PC27 to PC34 are
situated to the west and south-east of the previously mined Longwall 6 (LWé)

o PC271to PC34 (Stage 2) situated to the north and northwest of the previously mined LW6.

The remaining pillars approved under the Development Consent willbe mined in stages and will
be subjecttoan amended EP, or future additional EP.

Section 2 of the main EP, ‘Project Description’, provides a full summary of the project, including
detailsrelating to:

¢ mine planningand design

¢ mining methodologies
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e phasing of the surface infrastructure relating to the project over 3 stages, which are wholly
covered under the EP

¢ stagingof second workings:

» stage 1(a)-PC21to PC25
= stagel (b)-PC07 and PCO08
» stage2-PC27to PC34.

1.3 OBJECTIVES

This WMP has been prepared as part of a suite of plans (Section 1.4) to satisfy the relevant
sections of Condition C10/Schedule 2 of the Development Consent (MP09_0013: Section2.2),
with consideration of the regulatory and licencing requirements.

The WMP is a sub-plan of the RVC EP.

The objectivesof the WMP are to:

e Provide methods to monitor watercourse stability.

e Provide detailed baseline onsurface water flows and qualities.

e Identify a suitable surface and groundwater monitoring program.

e Identify potentialimpacts associated with the mining operations on waterresources (surface
water and groundwater), and identify suitable trigger levels for investigating any potential
adverse effects on waterresources.

e To provide appropriate mitigation measures and responses to identified potentialimpacts
including adaptive management to guide future mining activities in the event of above
predicted impacts.

e Provide a validation program for surface and groundwater models (Note that no surface
watermodels for the extraction plan area were developed as part of the UEP approvals
process and validation of predicted surface waterimpactsis limited to comparison with
baseline monitoring data).

e Provide aplan for response to any exceedance of surface water and groundwater
assessment criteria.

1.4 SCOPE

This WMP has been developed to manage waterimpacts forRVC in association with the EP and
as a sub-planto the EP (Figure 1).

The WMP should also be read in conjunction with the following plans:

¢ Groundwater Management Plan (GWMP) (refer to Appendix B)

¢ Upland Swamp Monitoring Program (USMP), (USMP RVC EC PLN 008)
e Biodiversity Management Plan (BMP), (BMP RVC EC PLN 004)

RVC EC PLN 010 Status: Final \éVh?” approved by DPE: puge 7 of 83
eview:
Extraction Plan - Water Management Plan Version: F1

THIS DOCUMENT IS UNCONTROLLED WHEN PRINTED



Site Wollongong Coal DOC ID RVC EC PLN 010
Type Management Plan Date Published = 31/05/2022

WOLLONGONG COAL Doc Title = Exfraction Plan- Water Management Plan

Figure 1 WMP Structure

Extraction Plan

Water
Management Plan

Groundwater Biodiversity Upland Swamp
Management Plan Management Plan Monitoring Plan

This WMP also forms part of RVC's Environmental Management System as detailed in Figure 2
and should be read in conjunction with the RVC Environmental Management Strategy (EMS)
(RVC EC STD 001).

1.5 Exiraction Plan Staging

In accordance with Development Consent Condition A21 and A22, the underground extraction
and the EP are intended to be staged as outlined in Table 1.

Table 1 Project Timeframes

Stage Description Extraction planrelevance
Mining of panels: Entirely covered by the EP and this WMP.
Stage 1 () PC21

The secondary workings will be

PC22 1o PC25. commencedin PC07 and PC08 following

Mining of panels: data acquisition obtained from PC21

Stage 1 (b) PC7 PCS monitoring.

Mining of panels: ) )
Stage 2 Entirely covered by the EP and this WMP.
PC27 to PC34

Further mining within the
approved UEP. Panel

Future Stages configuration and schedule to
be included within subsequent
extraction plans.

Pre-mining monitoring referenced within
the EP and this management plan.

1.6 Consultation

1.6.1 Consultation during the environmental assessment process

Extensive community and government consultation has been carried out priorto and during the
preparation of the original environmental assessment, the Revised Project Report, the
Submissions Report, and other project-related assessment documentation. The primary objective
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of consultation was to keep the community, government agencies and other stakeholders
informed and involved during project development process.

Community engagement was carried out in two phases and is summarised inSection4.1.2and
Section 4.1.3 of the Revised Project Report.

A complete summary of previous and ongoing government agency and stakeholder
consultationis providedinTable 4.5 of the Revised Project Report. Consulted parties of
relevance to this WMP included:

e DPIE (Stage 1)

e DPE (Stage?2)

¢ DPE MiningResources Regulator (RR)

o DPEWater

o WaterNSW

e Wollongong City Council (WCC)

¢ NSW Environmental Protection Authority (EPA)

e Biodiversity Conservation Department (BCD)

1.6.2 Consultation during the preparation of the Management Plan

This WMP has been prepared in consultation with WCC, the DPE Water, EPA and WaterNSW, and
submittedto the Secretary of DPE for approval, as required by Schedule 2, Condition C10(a) of
the Revised UEP Development Consent.

The records of this consultation and any comments that were provided for Stage 1 and 2 of the
EP are detailed inTable 2 as below and attached to this planin Appendix A.

Table 2 Consultation Undertaken as part of the Preparation of this Management Plan for Stage 1

Agency name | Feedback Where issue is addressedin
Management Plan
DPIE Water Deferredto NRAR
(Stage 1) NRAR Comments as below
1. Correct the consultation section and the Noted, table 2 references
referenced consultation appendix. updated.

2. The mine pump groundwater extraction exceeds . .

. L . Detailed in the Groundwater
frigger criteria must not be contingent upon the Management Plan
occurrence of subsidence. (Appendix B)

Not required prior to approval

3. Install all additional proposed monitoring sites
(swamp and groundwater) at least two years prior to
site undermining fo enable collection of data for the
required minimum period.

Upland Swamp monitoring
program (RVC EC PLN 008)

Groundwater Management

Plan (Appendix B). See also
4. Monitor only swamps not undermined to represent Upland Swamp Management

baseline conditions in the Swamp Management Plan. Plan (RVC EC PLN 008)
Undermined but minimally impacted swamps must
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Agency name | Feedback Where issue is addressedin
Management Plan
continue to be monitored and used as comparative
indicators.
DPE Water Define the water level tfrigger action thresholds for the | Upland Swamp monitoring
(Stage 2) nested monitoring boresincluding the deeper program (RVC EC PLN 008)
sandstone aquifer. Groundwater Management
Plan (Appendix B)
Incorporate environmental fracers within the suite of Sections 6.2, 6.4, 6.5 and 7.3
water quality analytes. Upland Swamp monitoring
program (RVC EC PLN 008)
Groundwater Management
Plan (Appendix B)
Provide a supplementary statement to the existing Section7.3
“"Statement of Commitment “that requires the
proponent to identify the cause (natural or mining
related) of any identified level 2 or 3 exceedances,
and not arrive at an open finding due to insufficient
monitoring evidence.
Consider including a dispute resolution step in the Section7.11 of Extraction Plan
TARP forinstances where there may be differing
opinions in relation to the cause of any exceedance.
Additionally, Figure 15 — Flow chart box should
consider a process for dispute resolutionin the event
there is conflicting opinion between agency and
stakeholder as to whether the impact is/isn't mining
related.
EPA (Stage 1) No specific comments Not required
WaterNSW Objectives and scope are not well articulated Sections 1.1, 1.2, and 1.3
(Stage 1) have been revised to clarify

the scope and objectives of
this plan

Further details of the baseline data are required.

Section 3.1 has been added
to provide a summary of the
existing surface and
groundwater monitoring
points.

Additional details of recommended photographic
survey and mapping of geomorphic features.

Existing photographic
monitoring requirements
included in new Section 3.1.

Explicit reference to
monitoring for potential

geomorphic impacts added
fo Section 6.1.2.
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proponent that while it is mandatory for all
environmentalincidents and near misses are fo be
reportedto the NSW EPA as the appropriate
regulatory authority (ARA), Wollongong City Council is
also to informed concurrently.

Agency name | Feedback Where issue is addressed in
Management Plan
Groundwater level monitoring within the vicinity of Section 6.5 has been added
Cataract Reservoir to be undertaken, in consultation to include these
with Dams Safety NSW recommendations.
Water quality monitoring sites may be reviewed and Section 6.1.1 now includes a
reduced. note that the monitoring sites
will be reviewed prior to the
next major WMP revision.
Historic impacts of multi-seam mining on water Additional detail added to
resources has not been addressed Section 1.1
Subsidence monitoring of Cataract Creek and Added to Section 6.4 to
Cataract Riverrecommended. explicitly address.
WaterNSW WaterNSW does not have any concerns to the Not required
approval of the updated EP as:
(Stage 2) PP P
¢ It has taken into consideration WaterNSW
Mining Principles;
e Poseslow risk to overlying catchment values
and waterresources; and
e Islikely to meet the performance measures
setin the development consent.
WCC (Stage 1) | Clean water diversions and discharge points No diversions are proposed
(included in correspondence relating to the Pit Top as port.of the underground
Water Management Plan) exiraction area.
Diversions will be in place
within the vicinity of the Pit
Top facilities, which are
addressed within a separate
water management plan.
WCC (Stage 2) | It isrequested the Department reaffirm to the Section8.1.1
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Figure 2 Environmental Management Framework (from EMS)
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2 STATUTORY/REGULATORY REQUIREMENTS

2.1 Overview

A number of approvals, licences and consents apply to the project, with associated conditions
and requirements. The following sections summarise those that are mostrelevantin relation to

this WMP.

WCL will conduct all approved activities consistent with the Development Consent and any

other legislation thatis applicable.

2.2 Development Consent

The scope of the WMP is defined largely by the Development Consent. Schedule 2 Conditions
C10(a - h) stipulate the requirements of this Management Planitself. A number of other
requirements of the Development Consent are also of relevance to the WMP.

Table 3 identifies the key conditions in the Development Consent and indicates where each one

isaddressed in this WMP or other relevant plans/programs.

In accordance with Condition C11, WCL will ensure implementation of this Management Plan as

approved by the Secretary.

Table 3 Conditions of the Development Consent and Locationin this Plan

Conditions of Development Consent

Section of this
Management Plan

Schedule 2, Condition A1 - Obligation to Minimise Harm to the Environment

In addition to meeting the specific performance measures and criteria, the
Applicant must implement all reasonable and feasible measures to prevent, and
if preventionis not reasonable and feasible, minimise, any material harm to the
environment that may result from the construction and operation of the
development, and any rehabilitation required under this consent.

This plan, in
particular the
Trigger-Action-
Response Plan
(Section7 and
Appendix C)

Schedule 2, Condition C1 - Performance Measures - Natural and Heritage
Features etc

The Applicant must ensure that the development does not cause any
exceedances of the performance measuresin Table 6 (refer to table in
Development Consent), to the satisfaction of the Secretary.

Nofte:

. The Applicant will be required to define more detailed performance
indicators (including impact assessment criteria) for each of these performance

measuresin the various management plans that are required under this consent.

Baseline data
(Section 3) and
performance
measures and
criteria (Section 5)

Schedule 2, Condition C2 - Performance Measures - Natural and Heritage
Measurement and monitoring of compliance with performance measures and
performance indicatorsin 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
describedin 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.”

Baseline data
(Section 3),
performance
measures and
criteria (Section 5),
and monitoring
program (Section é)
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Conditions of Development Consent

Section of this
Management Plan

Schedule 2, Condition C3 - Performance Measures - Subsidence
If the Applicant causes an exceedance of any Subsidence Impact Performance
Measure (see Table 6) for watercourses or Water Supply that is deemed by the
secretfary to be substantial and not capable of being offset under condition C4,
then the Secretary may impose requirements on the Applicant to:

(a) revise components of its Extraction Plan;

(b) change its future mine plan; and/or

(c) cease mining until the cause of the exceedance is investigated and

measures have been implemented to the satisfaction of the secretary.

Sections 7.4 and
75

Schedule 2, Condition C4 - Offsets

If the Applicant exceeds the performance measuresin Table 6 and the Secretary
determines that:

(a) It is not reasonable or feasible to remediate the subsidence impact or
environmental consequence; or

(b) "Remediation measures implemented by the Applicant have failed to
satisfactorily remediate the subsidence impact or environmental
consequence.

then the Applicant must provide a suitable offsetto compensate for the
subsidence impact or environmental consequence, to the satisfaction of the
Secretary."

Notes:

. Any offset required under this condition must be proportionate with the significance of
the subsidence impact or environmental consequence.

Any offset required under this condition does not limit other actions by the Department
under the penalty powers or enforcement provisions of the EP&A Act."

Subsidence
Management Plan,
and Section 6.4

Schedule 2, Condition C5- SUBSIDENCE - Offsets

If required under Condition C4, any offsets for biodiversity and swamps must be
undertaken in accordance with the Biodiversity Offsets Scheme of the BC Act.

Subsidence
Management Plan

Schedule 2, Condition C10- Extraction Plan

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

(a) Be preparedin consultafion with RR, DPIE Water and WaterNSW and by
suitably qualified and experienced person/s whose appointment has
been endorsed by the Secretary;

Section 1.6

(b) Be approved by the Secretary before the Applicant carries out any
second workings covered by the plan;

Refer to Section 2.2

(f) describe in detail the performance indicators that would be
implemented to ensure compliance with the performance measuresin
Tables 5 and 6, and manage or remediate any impacts and/or

Section?7
Appendix C
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Conditions of Development Consent

Section of this
Management Plan

Table 4;

environmental consequences to meet the rehabilitation objectivesin

(9) Include a:

(i) Water Management Plan, which has been prepared in consultation
with EPA, DPIE Water and WaterNSW, which provides for the
management of potential impacts and/or environmental
consequences of the proposed underground workings on
watercourses and aquifers, including:

Detailed baseline data on:

- Surface water flows and quality in water bodies that
could be affected by subsidence, including Cataract
River, Cataract Creek, and all major associated
tributaries.

- Groundwaterlevels, yield and quality in the region.

- Surface and groundwater impact assessment criteria,
including trigger levels for investigating any potentially
adverse impacts on water resources or water quality.

A surface water monitoring program to monitor and report

on:

- Stream flows and quality.

- Stream and riparian vegetation health; and

- Channel and bank stability.

A groundwater monitoring program to monitor and report

on:

- Springs, their discharge quantity and quality, as well as
associated groundwater dependent ecosystems.

- Groundwater inflows to the underground mining
operations.

- The height of groundwater depressurization.

- Background changes in groundwater yield/quality
against mine-induced changes, in particular, on
groundwater bore users 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 upland swamps (refer to
condition C10(v) below) and other groundwater
dependent ecosystems.

A description of any adaptive management practices

implemented to guide future mining activities in the event of

greater than predicted impacts on aquatic habitat.

A program to validate the surface water and groundwater

models for the development, and compare monitoring

results with modelled predictions; and

A plan to respond to any exceedances of the surface water

and groundwater assessment criteria;

Section3

Appendix B
Appendix C

Sectioné

Appendix D

Appendix B

Section?7

Appendix B

Section7.5 and
Appendix B
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Conditions of Development Consent

Section of this
Management Plan

(viii) Trigger Action Response Plan/s addressing all featuresin Tables 5 and

6, which contain: Section 3,
e Appropriate triggers to warn of increasedrisk of exceedance | Appendix B and
of any performance measure. Appendix C
e Specific actions to respond to high risk of exceedance of any | section 7.3
performance measure to ensure that the measure is not Appendix B and
exceeded. Appendix C
e Adaptive management where monitoring indicates that .
Section7.4
there has been an exceedance of any performance
measure in Tables 5 and 6, or where any such exceedance
appears likely; and
e Anassessment of remediation measures that may be Section 7.5
required if exceedances occur and the capacity to
implement those measures;
(ix) Contingency Plan that expressly provides for:
e Adaptive management where monitoring indicates that Section7.4
there has been an exceedance of any performance
measuresin Tables 5 and 6, or where exceedance appears
likely; and
e Anassessment of remediation measures that may be
required if exceedances occur and the capacity to Section7.5
implement those measures
(xi) includes a program to collect sufficient baseline data for future Appendix B and
Extraction Plans Appendix D

2.3 Management Plan Requirements

Table 4 identifies the key requirements of section F of the Development Consent and identifies

where each one is addressedin this WMP.

Table 4 Management Plan Requirements

Conditions of Development Consent

Section of this
Management Plan

Independent Review
Schedule 2, Condition E2

If an owner of privately-ownedland considers the development to be exceeding
the relevant criteriain PART B or PART C of this consent, then he/she may ask the
Secretary in writing for an independent review of the impacts of the development
on his/her land

Refer to the
Extraction Plan

Schedule 2, Condition E3

If the Planning Secretary is not saftisfied that an independent review is warranted,
the Planning Secretary will notify the landowner in writing of that decision, and the
reasons for that decision, within 28 days of the request for areview.

Refer to the
Extraction Plan
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Conditions of Development Consent

Section of this
Management Plan

Schedule 2, Condition E4

If the Planning Secretary is satisfied that an independent review is warranted,
within 3 months, or other timeframe agreed by the Planning Secretary and the
landowner, of the Planning Secretary’s decision, the Applicant must:

(a) Commission a suitably qualified, experienced, and independent person,
whose appointment has been approved by the Planning Secretary, to:

(i) Consult with the landowner to determine their concerns.

(i) Conduct monitoring to determine whether the developmentis complying
with the relevant criteriain Part B and Part C; and

(i If the development is not complying with the relevant criterion, identify
measures that could be implemented fo ensure compliance with the
relevant criterion; and

(b) Give the Planning Secretary and landowner a copy of the independent
review.

Refer to the
Extraction Plan

Adaptive Management
Schedule 2, Condition F4

The Applicant must assess and manage development-relatedrisks fo ensure that
there are no exceedances of the criteria and/or performance measuresin this
consent. Any exceedance of these criteria and/or performance measures
constitutes a breach of this consent and may be subjectto penalty or offence
provisions under the EP&A Act or EP&A Regulation, notwithstanding offsetting
actions taken.

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

(a) Take all reasonable and feasible steps to ensure that the exceedance ceases
and does not re-occur.

(b) 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.

(c) Within 14 days of the exceedance occurring, submit a report to the Secretary
describing these remediation options and any preferred remediation
measures or other course of action: and

(d) Implement remediation measures as directed by the Planning Secretary.

to the satfisfaction of the Secretary.

Section?7

Management Plan Requirements
Schedule 2, Condition F5

Management plans required under this consent must be prepared in
accordance with relevant guidelines, and include:
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Conditions of Development Consent Section of this
Management Plan

(a) A summary of relevant background or baseline data. Section 3
(b) Details of:

(i) The relevant statutory requirements (including any relevant consent, Section2
licence or lease conditions);

(i) Anyrelevantlimits or performance measures and criteria; and sections 3and 5

(i) The specific performance indicators that are proposed to be used to judge | and AppendixB
the performance of, or guide the implementation of, the development or
any management measures.

(c) Anyrelevant commitments or recommendations identified in the document/s
listed in Condition A2; Section2.4

(d) A description of the measures to be implemented to comply with the relevant | Section7
statutory requirements, limits, or performance measures and criteria.

(e) A program to monitor and report on the: sections 6,8 and 9

(i) Impacts and environmental performance of the development; and

(i) Effectiveness of the management measures set out pursuant to condition
F5(c).

(f) A contingency plan to manage any unpredicted impacts and their
consequences and to ensure that ongoing impacts reduce to levels below Section7.5
relevantimpact assessment criteria as quickly as possible.

(9) A program to investigate and implement ways to improve the environmental
performance of the development over time.

Section 7.4 and
Section 11

(h) A protocol for managing and reporting any: sections 8and 9

(i) Incident, non-compliance or exceedance of any impact assessment
criterion or performance criterion.

. . Section 9

(i) Complaint; or

(i) Failure to comply with other staftutory requirements.

(i) Public sources of information and data to assist stakeholders in understanding
environmentalimpacts of the development; and Section 11

(i) A protocolfor periodic review of the plan. Section 11

Management Plan Requirements
Schedule 2, Condition F7 Section11.3
Within three months of:

(a) the submission of an incident report under Condition F9;
(b) the submission of an Annual Review under Condition F11;

(c) the submission of an Independent Environmental Audit under Condition F13; or
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Conditions of Development Consent Section of this

Management Plan

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

the suitability of existing strategies, plans and programs required under this
consent must be reviewed by the Applicant.

Schedule 2, Condition F8

If necessary, to either improve the environmental performance of the Refer to the
development, cater for a modification or comply with a direction, the strategies, Extraction Plan
plans and programs required under this consent must be revised, to the
satisfaction of the Planning Secretary. Where revisions are required, the revised
document must be submitted to the Planning Secretary for approval within 6
weeks of the review.

Note: This is to ensure strategies, plans and programs are updated on aregular
basis and to incorporate any recommended measures to improve the
environmental performance of the development.

Incident Notification
Schedule 2, Condition F9

The Applicant must immediately notify the Department and any otherrelevant Section 8.2
agencies immediately after it becomes aware of an incident. The nofification
must identify the development (including the development application number
and name) and set out the location and nature of the incident.

Section ¢

Non-Compliance Notification
Schedule 2, Condition F10

Within seven days of becoming aware of a non-compliance, the Applicant must Sections8.2and 9
notify the Department of the non-compliance. The notification must set out the
condition of this consent that the development is non-compliant with, why it does
not comply and the reasons for the non-compliance (if known) and what actions
have been, or will be, undertaken to address the non-compliance

Refer to the
Extraction Plan

Incident Notification

Schedule 2, Condition F11 and F12

By the end of March each year after the commencement of the development
under this consent, or other timeframe agreed by the Planning Secretary, areport
must be submitted to the Department reviewing the environmental performance
of the development, to the satisfaction of the Planning Secretary.

Section11.1

2.4 Statement of Commitments

Section 6.0 of the Revised Preferred Project Reportincluded a Statement of Commitments (SoC)
for the Revised Preferred Project. As a result of submissions received, WCL committed to
additional environmentalmanagement and monitoring measures as out lined in the Submission
Report-Part A and Part B. Table 5 presents an updated consolidated SoC for the Revised
Preferred Project.
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Table 5 Statement of Commitments

Statement of Commitments

Timing

Where addressed

The existing Russell Vale East Water Management Plan will
be reviewed and updated in consultation with DPIE-Water,
WaterNSW and DPIE-Planning and the updated plan will
be implemented for the Revised Preferred Project.

The updated plan will include the proposed approach to
the updating of the groundwater model for use in the
verification of monitforing.

Within 3 months
of approval and
ongoing

Pit Top Water
Management
(Plan RVC EC PLN
019)

Refer to
Groundwater
Management
Plan (Appendix B)

The existing groundwater monitoring network will continue Within 3 months Referto
to be utilised to monitor impacts associated with the of approvaland Groundwater
Revised Preferred Project. The existing groundwater ongoing Management
monitoring program will be reviewed and updated to Plan (Appendix B)
reflect the Revised Preferred Project as part of an update
to the existing Russell Vale East Water Management Plan.
The groundwater monitoring program will include
monitoring of groundwater levels, water quality, mine
water inflows, pumping volumes and stream flows. The
ongoing collection and interpretation of the data will be
used to update the TARP triggerlevels and the
groundwater model as required.
Existing monitoring and management measures associated Ongoing, with Section 6
with the mining of longwalls 4 to 6, as set out in the existing regular review of
Russell Vale East Water Management Plan and LWS Water the results,
Management Plan willremain in place. effectiveness

and ongoing

need for

monitoring as set

out in the Water

Management

Plan
WCL will obtain WALs, or alternative mechanisms agreed in Ongoing Referto
consultation with the Natural Resources Access Regulator, Groundwater
for all groundwater or surface water take in the course of Management

mining.

Plan (Appendix B)

2.5 Relevant Legislation and Guidelines

WCL will conduct approved mining operations consistent with the MP0?_0013 Approval
conditions and any other legislation that is applicable. The following Acts may be applicable:

Biodiversity Conservation Act 2016;
The Crown Land Management Act 2016;
Environmental Planning and Assessment Act 1979;

Environment Protection and Biodiversity Conservation Act 1999(Commonwealth);

Mining Act 1992;
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e Protection of the Environment Operations Act 1997;

¢ WaterManagement Act 2000;

o WaterNSW Act2014; and

¢ Work Health and Safety (Mines and Petroleum Sites) Act 2013.

Relevant licences or approvals required under these Acts will be obtained asrequired.

2.5.1 Environment Protection and Biodiversity Conservation Act 1999

The Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)
isthe Australian Government's key piece of environmentallegislation. The EPBC Act applies to
developments and associated activitiesthat have the potentialto significantly impact on
Matters of National Environmental Significance (NES) protected underthe Act.

The only potentialimpactsto ecological MNES are limited to potentialindirectimpacts
associated with subsidence and hydrological changes affecting surface waterregimes or near
surface groundwater, which may potentiallyimpactthe Coastal Upland Swamp inthe Sydney
BasinBioregion EEC. These potentialimpacts are discussed furtherin Section 4. This Plan has
been prepared to monitorand mitigate impacts onthe EEC as a result of the UEP project.
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3 BASELINE DATA

3.1 Monitoring Locations
An extensive surface and groundwater monitoring network is current in place at WCL.

Surface water monitoring locations are shown on Figure 3, groundwater monitoringlocations are
presentedinthe GWMP (refer to Appendix B) and summaries of the monitoring methods,
parameters, and monitoring frequencies for surface water and groundwater are includedin

Table 6 and Table 7 respectively.
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Table 6 Existing Surface Water Monitoring Locations

Lab Analysis
General: DS, 1SS, DOC, Total Alkalinity

Magjor lons: Na, K, Ca, Mg, F, Cl, SO4,
HCO3

Nutrients: NO2, NO3, NOx, Total N, Total P
Metals/Metalloids (dissolved unless
otherwise indicated): Ag, Al, As, B, Ba, Cd,
Co, Cu, Fe, Hg, Li, Mn, Ni, Pb, Se (total), Zn

Visual

Include comment on visual observation of
erosion, turbidity, iron staining, algal
growth and vegetation

Area Type Site Activity Parameters Frequency

Russel Vale Swamp SP1 C,SP2C, Cc4c, Cric Water quality Field Analysis Field: Monthly

East Swamps drainage line Photo EC, pH, DO, ORP, temp and turbidity Lab: Quarterly
Visual

Visual: Monthly

Cataract River | Creek CR1, CR3, CR4 Water quality, Field Analysis Field: Monthly
Photo EC. pH, DO, ORP, temp and turbidity Lab: Quarterly
Logger water level :
99 Lab Analysis o Visual: Monthly
CR2, CR5* Water quality, General: DS, TSS, DOC, Total Alkalinity
Water level Major lons: Ng, K, Ca, Mg, F, Cl, SO4,
Photo, HCO3
Visual Nutrients: NO2, NO3, NOx, Total N, Total P
Metals/Metalloids (dissolved unless
otherwise indicated): Ag, Al, As, B, Ba, Cd,
Co, Cu, Fe, Hg, Li, Mn, Ni, Pb, Se (total), Zn
Visual
Include comment on visual observation of
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Extraction Plan - Water Management Plan

Version: Fl

Review:

THIS DOCUMENT IS UNCONTROLLED WHEN PRINTED




WOLLONGONG COAL

Site Wollongong Coal

Type Management Plan

DOC ID
Date Published

Doc Title = Exfraction Plan- Water Management Plan

RVC EC PLN 010
31/05/2022

Area Type Site Activity Parameters Frequency
erosion, turbidity, iron staining, algal
growth and vegetation
Cataract Creek CCl1 Water quality, Field Analysis Field: Monthly
Creek Manual water level EC. pH, DO, ORP, temp and turbidity Lab: Quarterly
Phot i
o Lab Analysis Visual: Monthly
Visua General: DS, 1SS, DOC, Total Alkalinity
CC2, CC5 Water quality Major lons: Nag, K, Ca, Mg, F, CI, SO4,
Photo HCO3
Visuall Nutrients: NO2, NO3, NOx, Total N, Total P
Metals/Metalloids (dissolved unless
. otherwise indicated): Ag, Al, As,B,Ba, Cd,
CCé, CC7, ccs, cey Water quality, Co, Cu, Fe, Hg, Li, Mn, Ni, Pb, Se (fotal), Zn
Manual water level .
Visual
Logger water level
Photo, Include comment on visual observation of
Visual erosion, turbidity, iron staining, algal
growth and vegetation
Tributary CT1 Water quality,
Manual water level
Photo,
Visual
Cataract Tributary CT1A, CT2, CT3, CT3A (weir + rain woief IqUO':T% Field Analysis Field: Monthly
. ater level, -
(CRresfl(;V\V/leres gauge), CT4A, CT4B Werr, EC, pH, DO, ORP, temp and tfurbidity Lab: Quarterly
U . .
- Creek CC3, CC4 Manual flow gauging | Lab Analysis Visual: Monthly
ast) Photo, General: TDS, 1SS, DOC, Total Alkalinity
Visual Madjor lons: Na, K, Ca, Mg, F, CI, SO4,
HCO3
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Area Type Site Activity Parameters Frequency
Nutrients: NO2, NO3, NOx, Total N, Total P
Metals/Metalloids (dissolved unless
otherwise indicated): Ag, Al, As, B, Ba, Cd,
Co, Cu, Fe, Hg, Li, Mn, Ni, Pb, Se (total), Zn
Visual
Include comment on visual observation of
erosion, turbidity, iron staining, algal
growth and vegetation

Cataract Dam CDI1 Water quality, Field Analysis Field: Monthly

Reservoir Tributary CD2* Phofo EC, pH, DO, ORP, temp and turbidity Lab: Quarterly

Visual Lab Analysis Visual: Monthly

General: DS, TSS, DOC, Total Alkalinity

Magjor lons: Na, K, Ca, Mg, F, Cl, SO4,
HCO3

Nutrients: NO2, NO3, NOx, Total N, Total P
Metals/Metalloids (dissolved unless

otherwise indicated): Ag, Al, As,B,Ba, Cd,

Co, Cu, Fe, Hg, Li, Mn, Ni, Pb, Se (tofal), Zn
Visual

Include comment on visual observation of
erosion, turbidity, iron staining, algal
growth and vegetation

* Potential additional monitoring location, refer fo discussion in Section 6.7
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Table 7 Existing Groundwater Monitoring Locations

PCc5B, PCcSD, PCr1A,PCriB,
PCri1C, PB4A, PB4B, PB4D,
PCcl10A, PCc10B, PCc12A,
PCcl12B, PCcl1A, PCcIC,
PCcl14A, PCc20, PCcé6B

PCc4B, PCc4C, PCc4D, PCc5A,

Water quality,
Water level,
Swamp centre and
edge photos,

Soil moisture

Madjor lons: Na, K, Ca, Mg, F, CI, SO4,
HCO3

Nutrients: NO2, NO3, NOx, Total N, Total P
Metals/Metalloids (dissolved unless
otherwise indicated): Cu, Pb, Zn, Ni, Fe,
Mn, As, Se (total), Cd

Area Type Site Activity Parameters Frequency
Russel Vale Swamp SP1,SP2, PCc2, PCc3, PCc4A, Water quality Field Analysis Field: 2 monthly
East Swamp PCc5C, PCcé6, PCRID, PB4C Water level, EC, pH, DO, ORP, temp and turbidity Lab: 4 monthly
Piezometer Swamp centre and Lab Analysis

and Sail edge photos General: DS

Moisture
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Area Type Site Activity Parameters Frequency
Open Stand Shallow ground NRE 1A, NRE 1C, NRE 1D, NRE 1 Water quality Field Analysis Field: 2 monthly
Pipe Piezos water GWOTA,RV18, RV19, RV21, Water level EC, pH, DO, ORP, temp and turbidity Lab: 6 monthly
(Shallow GW) RV22A, RV23A,RV39, RV40, RV41, Lab Analysis
RV42, RV44, RV45, RV46, RV47 General: DS
Magjor lons: Na, K, Ca, Mg, F, Cl, SO4,
HCO3
Nutrients: NO3, Total N, Total P
Metals/Metalloids (dissolved unless
otherwise indicated): Cu, Pb, Zn, Ni, Fe,
Mn, As, Se (total), Cd
RV Vibrating Ground water, NRE 1B, NRE 1D, NRE1 GWOI, WCL download Field Analysis Field: 2 monthly
Wire Piezos Vibrating wire NRE1 A,RV16, RV17,RV20, RV22, EC, pH, DO, ORP, temp and turbidity Lab: 2 monthly
(GW) piezo RV29, RV24, RV25, RV23 Lab AI'IOl}[SiS
General: TDS

Madjor lons: Na, K, Ca, Mg, F, CI, SO4,
HCO3

Nutrients: NO3, Total N, Total P
Metals/Metalloids (dissolved unless

otherwise indicated): Cu, Pb, Zn, Ni, Fe,

Mn, As, Se (total), Cd
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3.2 Cataract Creek

The CataractCreek headwaters are located immediately to the west of the lllawarra
Escarpment. Cataract Creek flows to the westinto Cataract Reservoir. The creek is relatively
steep, particularly inits headwaters, with a reducing gradient downstream, and flows through a
series of short pools, sandy reaches, rock bars and boulder fields.

The Creekis characterised by two steeply sloping headwater valleys (monitored by Sites CC1
and CC2), which flow to sites CC3 and CC4 before joining as a single stream at CC5. The
headwater tributaries have eroded through the Hawkesbury Sandstone and, in the deeper
eroded areas, through to the Bald Hill Claystone and the Bulgo Sandstone downstream of the
freeway.

Detailed stream bed mapping betweensites CC1 and CC5identified a steep catchment with
interspersed smallboulder and rock bar constrained pools, with minor sediment accumulation
and a high iron hydroxide content in the stream.

Mapping of the reach downstream of the freeway, between CC5 and CC8identified a series of
long elongated pools that are constrained by low (<0.5m) shallow rock bars, which predominate
in the upper to mid-section, along with occasional, gravelsized riffle sections that also
predominate in the upper to mid-section of the studyreach.

Significantreaches of sandy sediment dominate the stream bed between CC7 and CC8, which
has accumulated overaneroded, interspersed shale and sandstone bedrock sequence.

A limited number of rock bar constrained pools are present between CC7 and CC8, although
two moderate sized (<1-2m deep) pools have developed at significant bends atrock bars
CcRB13and CcRB14.

No waterfalls or highly stepped zones are present in the creek. The banks of the stream are well
vegetated and stable, whilst the bed does not show significant erosion orinstability.

Heavily vegetatedrainforestis developed from the edge of the escaroment to downstream of
the freeway, which tfransgresses into heavily wooded forest between the freeway and Cataract
Reservoir. Well developed, primarily rainforest based shrubs, grasses and trees dominate along
the creek banks.

Details of the water quality and waterlevel/flow monitoringlocations in Cataract Creek and
tributaries are shown in Table 8.

Table 8 Existing Cataract Creek Stream Monitoring Sites

EASTING NORTHING
SITE CONTEXT (MGAS56) (MGAS56) DESCRIPTION
CCl Escarpment 304895 6196615 Tributary draining east of the escarpment
CC2 Escarpment 304105 6196420 Tributary draining east of the escarpment
CC3 Freeway 303935 6196960 Northern tributary junction just east of freeway
CC4 Freeway 303965 6196990 Southern tributary junction just east of freeway
CC5 Freeway 303850 6197005 In main Cataract Creek channel west of
freeway
CCé6 Freeway 303280 6197280 Main Cataract Creek channel downstream of
Freeway
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EASTING NORTHING
SITE CONTEXT DESCRIPTION
(MGA56) (MGA56)
CC7 Freeway 302170 6197410 Main Cataract Creek channel downstream of
Freeway
CCs8 Reservoir 301740 6197500 Upstream of Cataract Reservoir Full Storage
Level (FSL)
CC9 | Reservoir 303175 6197415 Upstream of Cataract Reservoir FSL
Cruslc | Crusl 302310 6196620 Surface water discharge from swamp Crus|
Ccus3c | Ccus3 302830 6196915 Surface water discharge from swamp Ccus3
Ccus4c | Ccus4 302625 6196915 Surface water discharge from swamp Ccus4
SPi1c SP1 303275 6196995 Surface water runoff down slope of shallow
piezometers SP1
CD1 301257 6198280 Cataract Reservoir to north of Cataract
Creek, outside of the Application Area
CTl CCUS6 303305 6197095 Northerly draining with swamp CCUSé6 in its
headwaters
CT1A CCUSé6 303350 6197198 Northerly draining with swamp CCUSé6 inits
headwaters
CT12 CCUS3 302872 6197373 Northerly draining with swamp CCUS3 inits
headwaters
CT3 CCUS4 302476 6197322 Northerly draining with swamp CCUS4 in its
headwaters
CT3A | CCUS4 302588 6196997 Northerly draining with swamp CCUS4 in its
headwaters
CT4A CCUSS 302302 6197389 Northerly draining with swamp CCUSS5 inits
headwaters
CT4B CCUSS5 302252 6197393 Northerly draining with swamp CCUSS inits
headwaters

3.2.1 Stream Flow and Pool Levels

No adverse effects on stream flow continuity or stream ponding have been observedin
Cataract Creek and no obvious mininginduced cracking of rock bars and loss of pool holding
capacity has beenobserved between CC1 and CC8.

Downstream of CC5, the creek waterbecomes sequentially clearer, although ferruginous
precipitation canbe observed along the entfire reach down to the high-waterlevel of the dam.

Cataract Reservoir caninundate Cataract Creek to approximately 100m upstream of CC9,
which prevents monitoring untilthe water level recedes below the monitoring site. The dam spill
height is at 289.87m AHD (T Schultz, pers comm.)

3.2.2 Tributary Flow and Pool Levels

The tributary containingsites CT1 and CT1A have a notable development of ferruginous sandy
sediment and discoloured runoff and has often been observed toraise the ferruginous
discolouration downstream of its confluence with Cataract Creek, upstream of site CC7.
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CT2 usually contains waterwithlow flow and has a coarse sandy bed load intermixed withsome
clay sediment. The sfream has earthen banks and does contain a small amount of iron oxide
sludge.

CT3 usually contains waterin several pools with low flow. Shallow sedimentis present above the
bedrock, whichis exposed in severalsections of the tributary, with the sediment being mainly
sand with some clay and a large amount of decaying plant matter. Some iron oxide sludge is
present.

CT3A lies withinswamp CCUS4 and is dominated by swamp vegetation. A controlling rock baris
located where the tributary exits the swamp, with coarse sand collected upstream of the rock
control.

Tributaries CT4A and 4B are usually dry, and mainly have a compact earth/clay stream bed with
minor loose sediment and earthensides.

3.2.3 Stream Water Chemistry

The CC1-CC8 and CD1 monitoring sites were installed by GeoTerra in August 2008 and were
regularly monitored on a bi-monthly basis, with WCL taking over management and
implementation of the field work, monitoring, and laboratory analysesin July 2010.

The Ccus3c, Ccus4c, Ccussc, Ccuséc, Crusl and SP1c swamp outflow, 1st order creek
monitoring sites were installed by GeoTerrain March 2012, with ongoing field work and
laboratory analysis management being conducted by WCL.

In additionto the current stream water depth, stream flow and stream water quality monitoring,
photographic records of each monitoring site are taken during each field inspection.

In general, enhanced rainfallin the catchment has the effect of reducing salinity, marginally
raising pH, increasing dissolved oxygen, diluting ferruginous discolouring (or deposition), diluting
major metals and generally increasing nutrients, with the degree of change relating to the
degree and duration of rainfallrunoff dilutionin the stream.

Cataract Creek’soverallpHranges from 4.39 to 6.91, witha median of 5.56 upstream at CCl,
along with a relatively “flat” trend at all other sites ranging from 6.1 to 6.3.

Analyses of the baseline water quality monitoring data for pH, EC, 1SS, and TDS at each
monitoring location along watercourses and tributaries and upland swamps is presentedin
Appendix F. The analysisincluded the identification of the exceedance limits for selected
percentiles, suitable for the specification of frigger values.

Using the above historical data sets and methods outlined in the Australian and New Zealand
Guidelines for Fresh and Marine Water Quality (ANZG) (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, 2018), surface water quality triggers
have been derived. The surface water trigger levels and criteria are summarised in Appendix C
and Section1.1.1.

RVC EC PLN 010 Status: Final \éVh?” approved by DPE: puge 31 0f83
eview:
Extraction Plan - Water Management Plan Version: F1

THIS DOCUMENT IS UNCONTROLLED WHEN PRINTED



Site Wollongong Coal DOC ID RVC EC PLN 010
Type Management Plan Date Published = 31/05/2022

WOLLONGONG COAL Doc Title = Exfraction Plan- Water Management Plan

Table 9 Water Quality Monitoring Summary - pH

WATERCOURSE | POINT # SAMPLES | 5TH 20TH 80TH 95TH
Cataract Creek | CT3 36 5.4 57 6.4 6.9
CT3A 27 3.6 4.1 5.6 6.2
CC3 45 5.9 6.0 6.8 7.5
CC4 46 5.7 5.9 6.6 7.2
CT4A A 13 4.4 4.7 5.3 6.7
CCS 43 6.0 6.2 7.1 7.8
CCé6 46 6.1 6.3 7.0 7.6
CcC7 45 6.0 6.2 6.9 7.4
CC8 45 5.9 6.1 6.8 7.4
CC9 45 5.9 6.2 6.9 7.5
SP1c® 0 - - - -
Combined € | 391 4.9 6.0 6.8 7.5
Cataract River | CR3 37 5.8 6.1 6.8 7.3
CR4 8B 0 - - - -
Cataract Cc4c A 5 4.0 42 4.6 5.0
Swamps Crics 0 i i i )
ANZG (2018) DGVs (NSW lowland rivers) 6.5 - - 8.5

A Indicative frigger only — insufficient samples (i.e. < 24) required for site specific frigger values
B No samples available
€ Combined statistics are based on the aggregated data set for all Cataract Creek locations

Table 10 Water Quality Monitoring Summary - EC (uS/cm)

WATERCOURSE | POINT # SAMPLES 5TH 20TH 80TH 95TH
Cataract Creek | CT3 36 95.3 1140 2220 284.5
CT3A 27 68.9 75.8 194.4 256.6
CC3 45 86.2 102.0 176.0 210.2
CC4 46 111.8 119.0 196.0 273.0
CT4A A 13 61.0 63.4 124.2 170.6
CCs 43 109.4 120.0 195.0 283.8
CCé 46 103.8 111.0 197.0 292.3
cc7 45 104.2 1120 195.6 227.2
ccs 45 111.0 118.8 211.4 234.0
cCc9 45 94.2 1158 209.2 233.8
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WATERCOURSE | POINT # SAMPLES 5TH 20TH 80TH 95TH
SPic® 0 - - - -
Combined € | 321 87.5 112.0 200.0 262.0
Cataract River | CR3 36 95.5 105.0 188.0 247.3
CR4 8 0 - - - -
Cataract Cc4c A 5 74.0 74.0 151.0 208.0
Swamps Crice 0 i i i i
ANZG (2018) DGVs (NSW lowland rivers) 125 - - 2200

A Indicative trigger only — insufficient samples (i.e. < 24) required for site specific tfrigger values
B No samples available
€ Combined statistics are based on the aggregated data set for all Cataract Creek locations

Table 11 Water Quality Monitoring Summary - TSS (mg/L)

WATERCOURSE | POINT # SAMPLES | 5TH 20TH 80TH 95TH
Cataract Creek | CT3 A 0 - - - -
CT3A A 0 - - - -
CC3 29 5.0 5.0 5.0 13.6
CC4 29 5.0 50 8.8 16.0
CT4A A 0 - - - -
CC5 39 5.0 50 7.4 69.6
CCé6 39 5.0 5.0 5.4 68.2
CcC7 39 5.0 5.0 5.0 66.0
Cccs8 38 5.0 50 50 65.2
CC9 37 5.0 50 50 17.4
SP1c A 0 - - - -
Combined B 250 5.0 5.0 6.0 64.6
Cataract River | CR3 A 0 - - - -
CR4 A 0 - - - -
Cataract Cc4c A 0 - - - -
Swamps Cric A 0 i i i i

A No samples available

B Combined statistics are based on the aggregated data set for all Cataract Creek locations
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Table 12 Water Quality Monitoring Summary - TDS (mg/L)

WATERCOURSE | POINT # SAMPLES | 5TH 20TH 80TH 95TH
Cataract Creek | CT3 A 0 - - - -
CT3A A 0 - - - -

CC3 61 55.0 66.0 83.0 99.0

CC4 61 59.0 70.0 95.0 111.0
CT4A A 0 - - - -

CC5 78 66.9 73.4 92.2 116.2

CCé 55 59.7 68.8 90.4 109.3

CC7 55 60.2 66.0 91.0 98.3

ccs 55 63.7 72.0 92.0 104.3

CC9 77 50.8 65.0 92.6 106.0

SPl1c 4 34.0 65.0 55.6 77.7

Combined € | 446 56.5 68.0 21.0 10%.0

Cataract River | CR3 45 53.4 64.0 92.0 98.8

CR4 8 1 48.0 48.0 48.0 48.0
Cataract Cc4c A 0 - - - -
Swamps Cric A 0 i i i )

A Indicative frigger only — insufficient samples (i.e. < 24) required for site specific frigger values
B No samples available
€ Combined statistics are based on the aggregated data set for all Cataract Creek locations

3.2.4 Channel Stability and Geomorphology

A comprehensive visual and photographicsurvey of Cataract Creek was conducted between
monitoringsites CC5and CC7in April2012. Aspects assessed included:

e Location (co-ordinates).

¢ Nafture (location, width, and depth) and orientation (e.g., parallel to or perpendicular to the

stream) of any stream bed / bank cracking.
¢ Nafture andlocation of any ferruginous (iron-containing) seeps.
o Descriptionof any gas being released (observed bubbling or odours).
e Presence of stream bed scouring (active erosion, typically a step-change in the stream bed).
e Streamwaterturbidity or discolouration.
e Presence of any underflow (flows withinstream bed material).

e Anyrock barcharacteristics (e.g., presence of solid rock massinthe stream bed).
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Visualinspection of these sitesis to be undertaken prior to, during, and following mining activities
(Appendix D). Monitoring will commence at least two months prior fo mining within the vicinity of
each monitoringlocation, to allow for the current channel conditions and potential mine-
related impacts to beidentified.

No evidence of stream bed or surface cracking, flow loss or adverse effects on pool levels has
been observed in Cataract Creek in areas undermined by the Bulli or Balgownie workings.

Baseline channel stability and geomorphology conditions for key sites are summarisedin
Table 14.
3.3 Cataract River Streamflow

Stream flow, height and water quality monitoring installations were installed by WCL on 12 April
2012 atlocations shown in Table 13.

Table 13 Cataract River Stream Monitoring Sites

SITE E(MGA) | N(MGA) | DESCRIPTION
CR1 303905 6195540 Upstream of Freeway
CR2 302175 6195745 | At WaterNSW weir flow monitoring site, downstream of Freeway
CR3 301915 6196130 Upstream of Swamp CRUS1
CR4 301780 6196770 | Within high water section of Cataract Reservoir

Table 14 Channel Stability and Geomorphology - Baseline Conditions

WATERCOURSE | SITE BASELINE CONDITIONS

Cataract Creek | CCUS3 e Non-configuous area of disconnected shallow swamp interspersed
(Upland with sandstone outcrop and shallow shady clay soils, with the shallow
Swamp) swamp areas being up to 1.2 m deep.

e  Generadlly low humic content, low moisture pedological profile with
generally no standing water except for short periods after storm
recharge.

e Intake lithology: sandy clay / weathered sandstone.

Cataract River | CRUSIc e The northern extent of swamp CRUS1 lies within a large, generally
(Upland shallow swamp.
Swamp)

e The southern and central sections of CRUS1 contain typically
“stepped” shallow, moist, humic swamp areas.

e Depth probing investigations along with installation of piezometers
PCr1C, and PCr1D both intersected no humic material, no standing
water, and essentially very thin to shallow colluvial sandy clays and
outcropping sandstone.

e Intake lithology: humic sandy clay / weathered sandstone.
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WATERCOURSE | SITE BASELINE CONDITIONS
Cataract River | CCUS4 Generally contiguous swamp interspersed with shallow sandstone
(Upland outcrop and sandy clay soils, with the swamp areas being up to 1.84m
Swamp) deep with a distinctly moist, humic pedological profile.
Intake Lithology: humic sandy clay / weathered sandstone.
Cataract Creek | CT3 Discharging tributary of Swamp CCUS4.
Cataract Creek | CC5 Southern tributary junction east of freeway.
Sand-based channel allows for significant underflow.

Cataract Creek | CCé A possible lowering of the stream pool base level of approximately
100 mm may have occurred at Site CCé since extraction of LWS5,
however the pool level/ flow is very variable.

Cataract Creek | CC7 Downstream of fributary CT1.

No stream pool longevity or flow effects have been observed.

Cataract Creek | CC8 No stream pool longevity or flow effects have been observed.

Cataract Creek | CC9 Upstream of dam high water level.

No stream pool longevity or flow effects have been observed.

Cataract Creek | CCI10 Creek site within creek high water level.

Cataract Creek | SP1c Surface water runoff downslope of shallow piezometers SP1.

Cataract River Overall Poorly defined, first order headwaters of the Cataract River are not

monitored for stream flow due to the logistical difficulty of establishing
reliable flow monitoring locations in these headwater channels.
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4 POTENTIAL IMPACTS

Umwelt (2019) identified the following potentialimpacts to waterresources due to the proposed
first workings.

Despite the history of multi-seammining, the groundwater assessment indicates that the
proposed first workings would result in:

e Nedligibleimpactsto
» streambed alluvium or plateau colluvium
=  upland swamps
» perched, ephemeralshallow groundwater
= upperHawkesbury Sandstone regolith
»  Hawkesbury Sandstone and Wombarra Claystone
» Long termrecovery of Bulli Seam
» Long termrecovery of Balgownie Seam
» Baseflow within Cataract Creek
» Baseflowwithinthe CataractRiverand Bellambi Creek
» Stream flows into Cataract Reservoir

Similarly, surface waterresources assessment suggested that the proposed first workings would
result in:

e Catchment areas and flow volumes - no perceptible impacts expected.

¢ Downstreamwater quality and environmental values - No impact on water quality within
creeks above the proposed bord and pillar workings or in Cataract Reservoiris expected.

o Geomorphologicalvalues - stability and increasesin erosion and scour as a result of the UEP
are considered unlikely.

This management plan has been developed in consideration of the potentialimpactsto water
resources identified by Umwelt (2019), as summarised above.
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4.1 Potential Suface Water Impacts

Potentialimpactsto surface waterresources associated with underground coal mining generally
include:

e Changesto overland flow paths due to subsidence effects which can alter stream bank
stability, increase erosion and sedimentation

e Lossof surface stream flows due to subsidencerelated to fracturing of bedrockin streams

e Changesto water quality due to changes on groundwater baseflow contributions (positive
and negative)

e Changesinwater quality due to changesin overland flow patterns

e Increased permeability of material at the base of perched aquifer systems (including
swamps) which canreduce the surface outflow from these swamps

¢ Increased connectivity between surface storages (such as cataract reservoir) and
underlying geology due to reductions in water fable and/or connective cracking.

The EP Area mine plan has been designed so there are imperceptible subsidence effects,
impacts orconsequences on Cataract Reservoir, Cataract Creek, Cataract River and their
associated tributaries as aresult of mining.

4.2 Potential Groundwater Impacts

The use of long-term stable and non-caving bord and pillar mining methods also significantly
reduces groundwaterrelated impacts. Modelling of the UEP's proposed impactson
groundwatersystems indicates that groundwaterrelated impacts associated with the
development approved under the Development Consentis likely to have only negligible (and
practically unobservable) impacts on surface waterresources.

The shallower watertableis predicted to be largely unaffected by the bord and pillar workings.
This is because the workings do not result in a change in existing connective cracking/goaf
effects, so groundwaterimpacts are largely localised to within 50 m above the Wongawilli
Seam. However, around LWs 4 to 6, where multi-seam mining has previously occurred, the
existing goaf effects extend intfo the Hawkesbury Sandstone.

The base case modelling predicted alocalised area of water table drawdown above previously
mined LWs 4 to 6. This predicted drawdownrelates to the previously approved longwall mining,
with the bord and pillar mining potentially causing a delay in timingin recovery of waterlevels
and a slightincrease in drawdown where drawdown has already occurred due to the delayin
commencement of recovery. There is no predictedincrease in drawdown below any swamps
located above the proposed EP mining areas howeverlong-term drawdownin the watertable
is predicted below CCUS 6 and CCUS 23. Existingwatertable levels are already modelled to be
below the base of these two swamps and the predictedimpacts from previously approved
operations would result in water table reductions further in these areas in the absence of any
impacts associated with the development approved under the Development Consent. The
mining proposed under the EP is not predicted to have any subsidence effects on these two
swamps. Accordingly, any observedimpacts to these swamps would not be due to impacts
associated with proposed mining.

As aresult, the Performance Measures set for the project all reflect the negligible impacts
predicted.
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5 PERFORMANCE MEASURES AND CRITERIA

5.1

Performance measures

Performance measures are included in the Russell Vale UEP Development Consent Table é
(Condition C1, Part C). The relevant performance measures related to surface water
management within the UEP area and where they are presented in this WMP are presented
below in Table 15. Relevant performance criteria are addressedin the TARPs (Section7).

Table 15 Subsidence Impact Perfformance Measures and where addressed in WMP

FEATURE PERFORMANCE MEASURES PLAN SECTION
Negligible subsidence impacts or environmental consequences | Section é and
Watercourses including:
wat ’ Appendix D
) a erFourses, ¢ Negligible diversion of flows or changes in the natural
including drainage behaviour of pools.
Cataract River, Negliaibl |
o
Cataract egligible gas releases.
Creek, and e Negligible increase in water cloudiness.
associated e Negligible increase in bank erosion; and
fributaries e Negligible increase in sediment load.
e Negligible leakage fromreservoir Section é, Appendix
Water Supply e Negligible reduction in water quality of reservoir B and
Co’roroc.T ¢ No connective cracking between the reservoir surface and | Appendix D
Reservoir the underground workings

Performance measuresrelevant to the surface water features over the EP Areas presentedin
Table 15 are further outlined in Table 16 with performance indicators and monitoring. These
performance measures, inpart, have been used to inform the development of the Trigger
ActionResponse Plan (TARP) (Appendix C).

Table 16 Subsidence Impact Peformance Measures and Monitoring

River, Cataract
Creek, and

including Cataract

associated tributaries|

Feature Performance Measures | Performance Indicator| Monitoring
Negligible diversion of flows| Reduced flowin creeks | Flow monitoring
or c.honges in Thg natural Depth monitoring af
drainage behaviour of
pools
pools
Visual inspection for
Watercourses C
crackingin stream bed
Watercourses, at monitoring points

Negligible gas releases

Evidence of gas releases
intfo creek water
(bubbles)

Visual inspection of water
at monitoring locations

Negligible increase in water
cloudiness

Increased cloudiness of
water

Visual Inspection at
creek monitoring points.

Turbidity monitoring
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Feature Performance Measures | Performance Indicator| Monitoring
Negligible increase in bank | Increased erosionin Visual monitoring of
erosion creek banks stfream banks at
Elevated levels of total moniforing poinfs
suspected solids (TSS) Downstream monitoring
of TSS
Negligible increase in Total suspected solids Downstream monitoring
sediment load of TSS
Negligible leakage from Increased inflow of water| Visual monitoring of
reservoir info underground inflow rates to
workings underground workings
Measurement of
dewatering volumes
Monitoring of
underground and
Permian groundwater
quality
Groundwater modelling
Negligible reduction in Change in water quality | Monitoring of inflow
Water Supply water quality of reservoir within reservoir water quality

Cataract Reservoir

Monitoring of water
quality within reservoir
(WCL and Water NSW)

No connective cracking
between the reservoir
surface and the
underground workings

Increased inflow of water
into underground
workings

Visual monitoring of
inflow rates to
underground workings

Measurement of
dewatering volumes

Monitoring of
underground and
Permian groundwater
quality

Groundwater modelling

The performance criteriarelevant to this performance measure are outlined in the Performance
Management TARP as outlined in Section 7.3.
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6 MONITORING PROGRAM

6.1 Siream Flow and Pool Depths

Monitoring of selected pool depthsin Cataract Creek and the Cataract Riverwillbe conducted
as outlined in Appendix D and will be compared torainfall monitored in the local area as
outlined in the following sections.

The existing monitoring sites (Table 8 and Table 13) are located at permanently wetlocations
and where the stream bed status, flow characteristics and site logistics allow for volumetric flow
measurement.

Additional monitoringlocations were previously planned at the outlets of swamps CRus1 and
CCus23 to estimate the potentialimpacts of the mining operations on the hydrologicalresponse
of these swamps. However, further assessment of the proposed monitoring locations, including
ground truthing, has confirmed that they are unsuitable. A summary of the assessment of
proposed swamp outlet monitoringlocationsis provided in Appendix G.

6.2 Surface Water Quality

Surface water quality monitoringis currently undertaken at monitoring points along Cataract
Creek, Cataract River, their tributaries, and swamps (Table 8 and Table 13). Monitoring at these
locations will continue, according to the proposed monitoring schedule in Appendix D. It is
noted that surface water quality monitoring includes monitoring of physico-chemical
parameters and majorions which are commonly employed as environmental water fracers
(EWTs) and considered EWTs in the Independent Expert Scientific Committee on Coal Seam Gas
and Large Coal Mining Development (IESC) fact sheet Environmental water fracersin
environmentalimpact assessments for coal seam gas and large coal mining developments
(2020) to identify potentialinteractions between different water sources.

It is noted that as mining operations progress, water quality monitoring locations and frequencies
will be reviewed, and where practicalreduced, to focus operational monitoring resources on
potentiallyimpacted areas. Monitoring requirements willonly be reduced (or removed) once it
is established that water quality parameters are relatively stable.

6.3 Channel Stability and Erosion

The current approved underground extractionis not predicted to cause any direct subsidence
effects andis not anticipatedtoinduce bed or bank erosionin the streams overlying the
extraction areas.

As the creek banks are well vegetated, or comprises exposed sandstone, no significant change
is anticipated, and itis not envisaged that stream bed or bank remediation willbe required due
to subsidence associated with the project components.

During eachssite visit (i.e., sampling event), photographic records (Table é) will be taken at each
monitoringssite (Table 8), and other relevant sites as required, in order to monitoring potential
geomorphicimpactsto the affected watercourses. No additional stream and channel stability
monitoring sites are proposed.

A comprehensive visualinspection and photographic record of each monitoring site will be
collected each time asiteis visited (i.e., sampling event), at a frequency determined by the
proposed monitoring schedule in Appendix D.
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6.3.1 Bedload Movement

Bedload movementis not anticipated and therefore stream bedload monitoring, management,
and rehabilitationis not anficipatedto be required.

6.3.2 Stream Gradient

It is not anticipated that significant observable change will occur due to subsidence. Assuchiitis
considered that stream gradient monitoring or rehabilitation measures willnot be requiredin the
main streams and channels.

6.3.3 Riparian Vegetation

Monitoring of riparian vegetationisincluded in the Biodiversity Management Plan (RVC EC PLN
004).

6.4 Upland Swamp Monitoring Program

Upland Swamps are located above or adjacent to the proposed extraction area. The
monitoring program for these upland swamps isincluded inthe USMP (RVC EC PLN 008). Itis
noted that surface water quality monitoring includes monitoring of physico-chemical
parameters and majorions which are commonly employed as environmental water fracers
(EWTs) and considered EWTs in the IESC fact sheet Environmental water tracers in environmental
impact assessments for coal seam gas and large coal mining developments (2020) to identify
potentialinteractions between different water sources.

6.5 Groundwater Monitoring Program

A summary of groundwater monitoringis providedinTable 7 with details of the groundwater
monitoring programincluded in the GWMP (Appendix B). Groundwater monitoringincludes
vibrating wire piezometers located between the Cataract Reservoir with triggers for deviationin
pressure head profile which in addition to monitoring of groundwaterinflows to the underground
will provide anindication of potentialleakage from the reservoir. Itis noted that surface water
quality monitoring includes monitoring of physico-chemical parameters and majorions which
are commonly employed as environmentalwater tracers (EWTs) and considered EWTs in the
IESC fact sheet Environmental water fracers in environmentalimpact assessments forcoal seam
gas and large coal mining developments (2020) to identify potentialinteractions between
different water sources.

6.6 Subsidence Monitoring

Details of the subsidence monitoring program are included in the EP Subsidence Monitoring
Program (SMP, RVC EC PLN 003). Where this monitoring indicates subsidence greater than 300
mm, the frequency of surface water monitoring will be increased to at least monthly to identify
potentialchanges to the surface watersystems (e.g., changes to ponding, flow paths,
inferconnective cracking, etc). Subsidence assessmentsundertaken as a part of the EP (SCT
2021, SCT 2022) indicate that vertical subsidence across the EP Areas will be generally less than
100 mm. The possibility exists of subsidence up to 500 mm, however this is considered unlikely and
occurring inisolated pockets.
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6.7 Additional Surface Water Monitoring

Table 17 and Figure 5 presents the location of one potential surface water monitoringlocation
thatis presently under consideration for inclusionin the ongoing surface water monitoring
program for the collection of baseline data and detection of potential future miningimpacts
(e.g. on stream flow and stability and/or water quality).

The need for, and suitability of, the potential surface water monitoring locations presentedin
Table 17 and Figure 5 as baseline and/orimpact monitoringlocations, as well as the ability fo
safely access these locations, willbe assessed with monitoring to be initiated within a timeframe
that ensure sufficient baseline datais available (i.e. 12 months) prior fo future mining in Stage 2
and in the vicinity of the Cataract Riverreach between CR1 and CR2.

Table 17 Potential Additional Monitoring Locations

EASTING | NORTHING
(MGA56) | (MGAS56)

CR5 Cataract River 302472 6195701 Cataract River downstream of
tributaries overlying future Wongawilli
Seam bord and pillar mine workings

LOCATION | CONTEXT DESCRIPTION

CD2 Cataract Dam 301376 6198173 Tributary to Cataract Reservoir

Tributary downstream of Stage 2 mine workings
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7 MITIGATION AND MANAGEMENT STRATERGIES

Second workings undertaken under this WMP and associated EP are not expected toresult in
significantimpactsto watercourses, aquifers, and GDEs, other than minorimpacts associated
with the secondary workings and the installation of monitoring equipment. The management of
these minorimpacts willbe undertaken through the approval process from Water NSW
associated with activities carried out in the WaterNSW special Area.

Rehabilitation and remediation measures to remedy subsidence impacts have been outlined in
NSW Planning Assessment Commission (2010) and NSW Department of Planning (2008). In creeks
or watercourses with naturally high sediment loads it is likely that fracture networks will fill
naturally and require little if any intervention. However, creeks, watercourses or swamps without
naturally high sediment loads will require intervention. Rehabilitation and remediation options for
upland swamps are further outlined below.

7.1 Proposed measures to avoid or reduce impacts on terrestrial biodiversity

The proposed measuresto avoid and reduce potentialimpacts on terrestrial biodiversity include:

e Selected mining methodology (revision from longwall to bord and pillar mining methods)
and a pillar design thatis long term stable;

e Flexibilityinbord and pillar mining method allows for rapid response to changes in loading
and other circumstances, providing a more responsive adaptive management system to
protect environmental values; and

¢ Monitoring and implementation of contingency actions and remediation measures as
detailedinSection 7.4 if observed impacts are greater than predicted.

7.2 RVC Environmental Management System

RVC operate under the RVC EMS (RVC EC STD 001) which provides a framework to ensure
activitiesat WCL are undertakenin an environmentally responsible manner and in general
accordance with the following:

o Russell Vale Revised Preferred Underground Expansion Project Development Consent
MPQ9_0013;

e ISO14001 Environmental Management Standard; and

o Legislative and other requirements

While the EMS includes general requirements for the reporting and management of incidents,
the EP providesspecific requirements inrelation to the management of subsidence related
impacts associated with the mining covered by the EP and the EP requirements (including the

requirements set out in this management plan) prevailto the extent of any inconsistency
between documents.

7.3 Triggers Action Response Plan

In accordance with Schedule 2 Condition C10(g)(viii) of the DC MP09_0013, the EP and
associated sub plans willidentify TARPs to be implemented to manage potentialimpacts
associated with underground mining.

These TARPs include the following:

e Monitoringrequirements (may include different locations).
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e Triggerlevels thatindicate a potentialnon-compliance or flag implementation of
contingency measures.

¢ Management and contingency actions (i.e. corrective and preventative actions) and
reportingrequirements.

e Responsibilities.
e Timing.

The TARP for surface water, as presented in Appendix C, has been designed toillustrate how the
various predicted subsidence impacts, monitoring components, performance measuresand
responsibilities are structured to achieve compliance with the relevant statutory requirements,
and the framework for management and confingency actions.

The TARP system provides a simple, fransparent and useable record of the monitoring of
environmental performance and the implementation of management and/or contingency
measures.

The TARPs are designed with consideration of baseline conditions and predicted negligible
subsidence impacts from the mine design and or the Russell Vale surface facilities design. The
TARPs are comprised of trigger levels associated with monitoring to assess performance, and
identify where there is a need for further investigation and, ifrequired, the implementation of
contingency measures. Table 18 outlines the trigger level definitions to be applied to the TARPs
established under this WMP.

The stream and swamp triggers were developed based on baseline monitoring and anficipated
subsidence effects. As monitoring matures, triggers may be updated using data from
unimpacted locations/reference sites periodically to ensure that they represent as broad a
range of conditions as possible. Triggers will not be updated using monitoring data from an
impacted (undermined) location. Any update of triggers will be undertaken and refined in
consultation with key stakeholders and subjectto approvalby WaterNSW and otherrelevant
departments.

ANZG, 2018 provides a framework for conserving ambient water quality inrivers, lakes, estuaries,
and marine waters. The ANZG 2018 recommends that wherever possible, site-specific in-stream
water quality data should be used to define water quality objectives for physico-chemical
parameters which can adversely impactthe aquatic ecosystem. The approach to developing
site-specific water quality objectives (guideline values), in accordance with ANZG 2018, requires
a minimum of two years of monthly data at the reference site. Guideline values for pH (Table 9)
are derived using the 95th, 80th, 20th and 5th percentile of the site-specific monitoring data,
while the guideline values for EC and TSS are derived by calculating the 95th and 80th
percentiles only (Table 10 and Table 11 respectively). If suitable site-specific guideline values
cannot be developed, the default guideline values (DGVs) defined by ANZG (2018) apply
(AppendixE).

Groundwater triggers are detailed inthe GWMP attached as an appendix to this WMP
(AppendixB).
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Table 18 Water Management Plan Trigger Levels

TRIGGER LEVEL DESCRIPTION

Level 1 Monitoring indicates performance criteria are satisfied.
Operations continue as normal.

Level 2 Minor or persistent changes in monitoring results indicate potential alteration of the
environment (could be natfural or mining related) or impacts outside of predictions.

Internal investigation of potential causes required to determine if there is potential to
cause material harm due to mining operations.

Exceedances of subsidence friggers may resulf in implementation of adaptive
management measures.

For example, for surface water quality, three consecutive exceedances of Level 1
criteria, is a Level 2 trigger.

Level 3 Significant change in monitoring results indicates a likely alteration of the
environment (could be natfural or mining related) or impacts outside of predictions.

Investigation into potential causesrequired to determine if material harm has been
caused due to mining operations. External notification of potential incident required
for Performance Measures TARPs.

Exceedances of subsidence friggers likely to result in implementation of adaptive
management measures.

Giventhe mining methods being implemented at the Project, impactson waterresources
associated with mining are expected to be negligible (refer to Section4). Any exceedances of
trigger levels are therefore expected to be a consequence of natural variationinthe absence
of subsidence exceeding predictions. Level 2 and 3 trigger values are generally set according to
the 20th and/or 80th percentile (Level 2) or the 5t and/or 95t percentile (Level 2) of baseline
data, and as such, exceedances willoccur at times through natural variability. Notwithstanding
the low likelihood of mining impacts on waterresources, if monitoringindicatesa Level2 or 3
trigger has been reached, an investigation willoccur in all circumstances (i.e. evenwhen
subsidence is within predictions).

The nature of the investigation willdepend on the feature being monitored, the location of the
trigger exceedance and the trigger level exceeded among other matters and, as far as
practicable, willidentify whether the trigger exceedance is the result of a mining impact or
natural variability. While the monitoring program has been designed to detect miningimpactsto
waterresources (refer to Section 6, the GWMP and USMP (RVC EC PLN 008)), investigations may
not be able to conclusively attribute alltrigger exceedances to either mining impacts or natural
variation.

Note: Level 3 Perfformance Measure TARP triggers do not, of themselves, constitute anincident or
non-compliance under the Development Consent. Investigations following a Level 3 trigger will
determine whether an exceedance or non-compliance of the perfformance measures or
Development Consent conditions is likely or has occurred.

In the unlikely event that investigations of Level 3 Performance Measure TARP frigger
exceedances determine that materialharm has occurred and is attributable to the
development approvedunder the Development Consent, the adaptive management and
contingency plan measures outlined within Sections 7.4 and 7.5 respectively willbe
implemented.
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In certain cases, management measures may be implemented inthe absence of any clear link
betweenthe approved development and the observed impact to mitigate adverse
environmentaloutcomes. Responses to matters which are identified as Incidents or Non-
Compliances willbe implemented in consultation withrelevant stakeholders.

Figure é providesa flow chart covering the Performance Measure TARP Process.

Where a trigger is exceeded, the cause and effect will be investigated, and an action plan
developedifitis determined that the cause is directly related to mining. Suitable controls and
remediation works will be developed in an action plan, in consultation with the relevant
stakeholders and proportionate to the nature and level of impact. Triggers and TARPs will be
reviewed and adaptedto consider the proposed controls and remediation works and reported
in Annual Reviews. Where trigger criteria are exceeded, WCL will inform DPE and WaterNSW and
discuss requirement, need and potential cost/benefit of a mitigation plan with stakeholders.
Unless the cause of the exceedance is clearly identifiable at the time of the exceedance, the
first step will be to investigate the likely cause or causes of the exceedance. A preliminary
investigation plan will be developed to guide this investigation processand, for Level 3 Trigger
exceedances, a copy provided to DPE and WaterNSW. Investigations info the cause of any
Level 2 and 3 trigger exceedance will be instigated within 1 week of trigger exceedance being
noted.

There is a suite of monitoring undertaken than can inform the investigationinto potential causes
of level 2 and 3 trigger exceedancesincluding:

Subsidence monitoring, including review of historical LIDAR/ GNSS data;
Groundwatermonitoring (levels, pressure response and quality);

o Surface water (flow and quality); and

e Observation of underground mining conditions.

The investigation may include additionalwaterlevel, flow and quality monitoring, as well as
review of water level, flow and quality frends and trends for other relevant sites and climatic
conditions. EWT studies (including assessment of changes in physico-chemical parameters and
majorions) canalso be utilised to assist in the investigation of whether changes in groundwater
or surface water quality may be mining related. Itis noted that monthly review and reporting of
routinely monitored EWT parameters is undertaken by suitably qualified personsto identify
potential EWT parameter deviations outside of natural variability. Forexample increased
groundwaterinflows or changes to groundwaterinflow quality (e.g. lower salinity) could be
indicative of increased connectivity between Permian groundwater systems and the Cataract
Reservoir.

Water balance models of pools within Cataract Creek canalso be developed ifthere are
indications that miningrelated impactshave affected the level of waterin pools or baseflow
within the creek.

Additionalinvestigation tools such as the use of swamp specific waterbalances canbe used to
investigate potential causes of observed changes in swamp systems.

The investigationinto the potential cause of Level 3 trigger exceedances will be undertaken by
a suitably qualified person. DPE and WaterNSW willbe informed of all Level 3 trigger
investigation outcomes.
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Figure 6 Performance TARP Process
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7.3.1 Adaptive Management

Due to the nature of the proposed bord and pillar mining, adaptive management measures
can be proactive orreactive.

The EP includes performance Management TARPs which are designed to identify circumstances
where observed impacts differ from those predicted. These broadlyrelate to subsidence and
groundwaterimpact predictions which form the basis of the predictions of negligible impact
and the proposed monitoring framework. Departures from these predictions may indicate the
potentialfor exceedances of performance criteria.

An exceedance of Level 2 or 3 TARP Trigger will result in a review of underground mining
operations and monitoring to identify any potential causative factors for the observed trigger
exceedances. Depending on the nature, magnitude and location of the trigger exceedance,
precautionary adjustments to the mine plan or mining practices may be required to avoid or
mifigate therisk of performance measures being exceeded.

Additionally, inaccordance with Condition F4 of the Development Consent and the RVC EMS,
where exceedances of criteria or performance measures has occurred, WCL will:

a) takeallreasonable and feasible steps to ensure that the exceedance ceases and does
not re-occur (i.e., TARPs, confingency planning).

b) considerallreasonable and feasible options for remediation (where relevant) and submit
areport to the Department describing those options and any preferred remediation
measures or other course of action.

c) within 14 days of the exceedance occurring, submit areport to the Secretary describing
these remediation options and any preferred remediation measures or other course of
action: and

d) implementremediation measures as directed by, and to the satisfaction of, the Planning
Secretary.

Additional adaptive management measures may also be required to prevent areoccurrence of
the circumstances that gaverise to the exceedance of criteria or performance measure. This
may include changes to the mine plan or underground mining practices.

7.4 Potential Incident Notifications

Level 3 triggers in the TARPs under this management plan are set at a level that may indicate
more than frivialenvironmental harm. Where monitoringindicatesa Level 3 Performance
Measure TARP triggerrelated to waterresources has been exceeded but the cause of the
trigger being exceeded is unclear, DPE and Water NSW will be notified of a potentialincident.
All potentialincident notificationsrelated to biodiversity features willbe sent to DPE and BCD.
Potentialincident nofificationsrelated to surface or groundwaterimpacts orwhich may have
consequentimpacts of groundwater or surface water will also be provided to Water NSW.

The notificationwillinclude the same matters required to be included in an Incident Notification
asrequired by Condition F? including the development (including the development application
number and name) and set out the location and nature of the potentialincident.

The investigation process will also consider any remedial action that may be required.
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7.5 Contingency Plan

If the observed parameters orimpacts exceed or are considered likely fo exceed the
performance measures detailedinthe TARPS contained in Appendix C, WCL willimplement the
following Contingency Plan:

e The observationwillbereported to the WCL Group Environment Manager as soon as possible.
e The observationwillbe recorded.
e Aninvestigationwillbe undertakentoidentify the cause of the observed impacts.

o  WCL willreport any exceedances of the performance measure to the Secretary of DPE and
other relevant stakeholders including WaterNSW as soon as practicable affer WCL becomes
aware of the exceedances.

o  WCL will assess the exceedances referred to in the TARP (outlined in Section 7.3) and where
appropriate, implement safety measuresin accordance with the appropriate Management
Plan/s.

e The Group Environment Manager will investigate any potential contributing factors and
identify an appropriate action plan to manage the identified impact(s), in consultation with
specialistsand/orrelevant agencies if necessary.

e WCL will identify an appropriate action plan to manage the identified impact(s), in
consultation with other specialists and/orkey stakeholders.

o  WCL will submit the proposed course of actionto DPE for approval.
o  WCL willimplement the approved course of action to the satisfaction of DPE.

WCL will confinue to monitor performance with the new action planin place and, if successful will
formalise these actions as part of the Management Plan. Contingency measures will be
developed in consideration of the specific circumstances of the issue and the assessment of
conseguences.

Contingency measures will be developed in consideration of the specific circumstances of the
issue and the assessment of consequences. Site specific mitigation, or corrective action plans,
may be required, and may include:

o Descriptfion of the impact to be managed.
o Results of the investigations.
e Aims and objections for the plan.

e Specific actionsrequired to mitigate/manage the issue (including potentialreview of trigger
values).

o Timeframes forimplementation.
e Roles and responsibilities.
e |dentification of and gaining appropriate approvals from government agencies; and

e Provision of a consultation and communication plan.
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The mitigation orremediation plans will outline actions to reduce the ongoing impacts, as well as
outline the target rehabilitation criteriato allow for stakeholder consultation and adapftive
management.

With the provision of contingency measures, there is the potentialto cause secondaryimpacts
through the infroduction of materials fo the area or any disturbance associated with the activity.

Considerable care andrelevant approvals willbe obtained to ensure the protection of the
environment as such works are executed.

Contingency measures would be monitored to confirm maintenance of the ecological values of
the area and to confirm that measures in place to manage secondary impacts are effective.

It is possible that mining could gradually affect only a smallarea and that the remainder, being
unaffected, will continue to provide unaffected habitatsfor terrestrial and aquaticspecies
immediately adjacent toimpacted areas. To minimise the impacts associated with subsidence
and rehabilitation works a number of measures can be implemented. These may include:

e Relocation of fauna and fish.

e Temporary maintenance of individual speciessuch as watering aquatic plants.
e Provision of compensatory habitat.

e Timing of works.

¢ Staged work programs; and

e Altering mining methods or modifying the mining area.

The aims of the stream mitigation and remediation measuresinclude:

¢ Conductingremediation works that protect to the greatest practicable extent the
ecological values of the area.

e Repairing aesthetic values where necessary.

¢ Reducing the interaction of surface and groundwater flow where enhanced through mining.
e Havingcreeks and pools function in a similar manner to the pre-impact state.

¢ Havingsurface flows and pool water quality confinue to provide suitable aquatic habitat.

o Re-establishing the ecologicalvalues to a similarstate to before mining.

¢ Creeks and catchments yielding similar water quantity and quality following mining; and

¢ Monitoring andreporting on the effectiveness of the program.

Potential mitigation measures may include:

NaturalStream Remediation-sealing through natural erosion and deposition.
o Stream Hand Mortaring-sealing using hand placed cement grout and natural oxides.

o StreamInjection Grouting— grout delivery by small handheld or truck-mounted equipment
for deeperholes, with angled, vertical, or horizontal drilling tfechniques utilised to position the
grout.

e Stream Pattern Grouting - using grid pattern grouting.
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Deep Angled Hole Grouting Under Streams — using semi-remote grouting methods.

¢ Impermeable Blanketsor Linings under Streams — installation of waterprooflinings.

e Curtain Grouting of Stream Beds; and
o Stream Surface Treatment — manual surface works in alluvial or colluvial sedimentary
deposits.

7.6 Site Access

Vehicle (and/or foot) access to approved monitoring sites would be via existing fire frails. If
additionalaccessroutes are required, the relevant activity approvalwillbe sought.
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8 INCIDENTS, COMPLAINTS AND NON-COMPLIANCES

8.1 Incidents
8.1.1 Development Consent

The Development Consent defines an ‘incident’ to be “Anoccurrence or set of circumstances
that causes or threatens to cause material harm and which may or may not be or cause a non-
compliance”. Incidents willbe managed through established WCL procedures. Inaccordance
with Condition F§ WCL must “immediately notify the DPIE and any other relevant agencies
immediately afterit becomes aware of an incident”. Otherrelevant agencies to be notifiedin
the event of anincident willinclude WCC. The notification mustidentify the following items:

e The development applicationnumberand name
e The location and nature of the incident.

e A deftailed report of the incident shall be provided to DPE within 7 days of the incident
occurring.

As discussed in Section 4 the proposed ‘second workings' which frigger the requirement for this
extraction plan are long term stable bord and pillar workings which are predicted to have only
negdligible subsidence effects.

All incidents reported at RVC, including water-related incidents, are managed in accordance
with the RVC Pollution Incident Response Management Plan (PIRMP) (RVC EC PLN 022). Incidents
and associatedreportingrequirements willbe managed through established procedures set out
inSection 4.2 of the EP. Allincident noftificationrelated to biodiversity features willlbe sent to DPE
and WaterNSW.

8.1.2 EPBC Approval

As per Condition 26 of EPBC 2020/8702, WCL would notify DAWE in writing of any: incident; non-
compliance with the conditions; or non-compliance with the commitments made in plans. The
notification would be given as soon as practicable, and no later than two business days after
becoming aware of the incident or non-compliance. The notification would specify:

e any conditionwhichhas been or may have beenin breach

e ashort description of the incident and/or non-compliance

e fthelocation (including co-ordinates), date, and time of the incident and/or non-compliance.
In the event the exact information cannot be provided, the bestinformation available would
be provided.

As per Condition 27 of EPBC 2020/8702, WCL must provide to DAWE the details of any incident or
non-compliance with the conditions or commitments made in plans as soon as practicable and
no later than 10 business days after becoming aware of the incident or non-compliance,
specifying:

e any corrective action orinvestigation which the approval holder has already taken orintends
to takein the immediate future;

¢ the potentialimpactsof the incident ornon-compliance; and

¢ the method and timing of any remedial action thatwillbe undertaken by the approval holder.
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8.2 Non-Compliance Protocol

The Development Consent defines a non-compliance as an occurrence or set of circumstances
thatis a breach of this Development Consent.

Exceptin the case where a non-compliance has been notified as an incident, WCL will within
seven days of becoming aware of the non-compliance, notify DPE of the non-compliance.

The notification must set out:

¢ The condition of the Development Consent that the development is non-compliant with,
¢ Why it does not comply, and the reasons for the non-compliance (if known), and
¢ What actions have been, or will be, undertaken to address the non-compliance.

WCL willmanage and report non-compliances againststatutory requirements in accordance
with an established protocoldeveloped as a component of the EMS and the Extraction Plan.

8.3 Complaints Handling

Complaints willbe managed through established WCL procedures as describedinsection 4.7 of
the EMS as required by Condition F5(h) of the Development Consent. Allcomplaints willbe
logged withthe Group Environment Managerresponsible for ensuring that all complaints are
appropriately investigated, actioned and thatinformationis fed back to the complainant,
unless requested to the contrary. A copy of a complaints register (updated on a Monthly basis)
will be kept on the WCL website.

A summary of complaints will be available toregulatory authorities onrequest and providedin
the Annual Review.
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9 REPORTING

9.1 Development Consent

The Reporting Framework set out in Section 7.2 of the EP will apply to the implementation of this
plan. This reporting framework includes:

e Incidentreporting (refer to Section8.1.1);

e Impactreporting (in the event of an observed impact associated with the development
covered by the EP); and

¢ Annual Reviewreportingrequirements.

The Annual Review is to include a comprehensive assessment of monitoringresults fo date and
analyses of data collected to date. Within three months of the submission of the annualreport a
review of the management plans, including this WMP, must be undertaken. This review will be
used to modify any monitoring requirements of the project.

9.2 EPBC Approval

The following reportingis required under the EPBC approval:

e Incident Reporting (refer to Section8.1.2);
¢ Quarterly Monitoring Reporting for groundwaterlevels (refer to AppendixB); and
e Annual Compliance Report.

WCL will prepare and submit an Annual Compliance Report by the end of each 12 month
period following the date of commencement of the actionunder the approval (orsuch other
period as agreed in writing by the Commonwealth Minster for Environment and Water). In
developing the Annual Compliance Report WCL must:

a) publisheach compliance report on the website within 60 business days following the end
of the 12-month period for which that compliancereportis prepared;

b) notify DAWE by emailthat each compliancereport has been published on the website
and provide the weblink for the compliance report within five business days of the date
of publication of each compliance report;

c) keep allcompliance reports publicly available on the website until this approval expires;

d) exclude orredactsensitive ecologicaldata from compliance reports published onthe
website; and

e) where any sensitive ecologicaldata has been excluded from the version published,
submit the full compliance report to the DAWE within 5 business days of publication on

the website.
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10 PLAN ADMINISTRATION

10.1 Roles and Responsibilities

Environment and community management is regarded as part of the responsibilities of all WCL
personnel. The roles and function of the main personnel responsible for the implementation of
environmental and community management including the plans, procedures and action plans
contained in this WMP are outlined in WCL's Management Operating System.

10.2 Resources Required

In accordance with the WCL SYS POL 003 Environmental Policy, Management shall ensure that
the appropriate resources are made available to achieve the implementation of this Plan.

It is the role of the Group Environment Manager to ensure that these requirements are
communicated to WCL Management.

10.3 Training

All fraining and inductions that relate to this WMP are to be undertaken as per the WCL training
procedures.

10.3.1 Staff Training

Staff tfraining will be undertaken as detailed in the EMS. This consists of three levels of training
applicable to different types of staff:

e Level 1-Highlevelfrainingin environmentallegislative requirements (management staff).

e Level 2- Operationalleveltraining (project managers, supervisors, surface personnel, control
room operators); and

e Level 3-Basic awareness of environmentalmanagement (underground staff, all personnel).

Targeted training will be provided asrequired for all workers relevant to their activitiesto provide
them with the knowledge, skills and awareness fo minimize environmentalimpactswhere they
are undertaking an activity with a high risk of environmentalimpactinaccordance with
Condition A28 of the Development Consent.

The Group Environment Manager/Site Environment Representative willreview the training
program and monitorits implementation.

10.3.2 Inductions

All personnel, including contractors, sub-contractors and staff, are required to attend a
compulsory site induction that includes an environmental component prior to commencement
on site.

The environmentalcomponent willinclude an overview of:

o Relevantdetails of this WMP, including purpose and objectives;

o Key environmentalissues (e.g. activities with potential foresult in environmentalimpacts)
e Consent Conditions, relevant licences, and permits

o Specific watermanagement requirements and responsibilities and mitigation measures
¢ Incidentresponse andreportingrequirements.
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A record of all environmental fraining and inductions will be maintained and kept on site. The
Group Environment Manager or delegate may authorise amendments to the induction where
required to address project modifications, legislative changes or amendments to this WMP or
related documentation.

The Group Environment Manager or authorised delegate will review and endorse the induction
program and monitorits implementation.
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11 AUDIT AND REVIEW

11.1 Annual Review

In accordance with Condition F11 of the Development Consent, WCL will prepare and submit an
Annual Review by the end of September each year. A summary of subsidence effects monitoring
results will also be included.

The Annual Review will:

e describe the development (including any rehabilitation) that was carried out in the previous
calendar year and the development that is proposed to be carried out over the current
calendaryear;

e include a comprehensive review of the monitoring results and complaints records of the
development over the previous calendar year, including a comparison of these results against
the:

= relevantstatutory requirements, limits or performance measures/criteria;
= requirements of any plan or program required under this consent;

=  monitoringresults of previous years; and

= relevant predictionsinthe document/s listed in condition A2(c)

e identify any non-compliance or incident which occurred in the previous calendar year, and
describe what actions were (or are being) taken to rectify the non-compliance and avoid
recurrence;

e evaluate andreporton:
» the effectiveness of the watermanagement systems; and

= compliance withthe performance measures, criteria and operating conditions of the
Development Consent;

e identify any trendsin the monitoring data over the life of the development;

e identify any discrepancies between the predicted and actualimpacts of the development,
and analyse the potential cause of any significant discrepancies; and

e describe what measures will be implemented over the next calendar year to improve the
environmental performance of the development.

Copies of the Annual Review willbe uploaded to the WCL website, submitted to DPE, Wollongong
City Council, Wollondilly Shire Counciland made available to the CCC and any interested person
uponrequest.

11.2 Auditing

In accordance with Condition F13 of the Development Consent an Independent Environmental
Audit will be undertaken by a suitably qualified auditor and include expertsin any field specified
by the Secretary within 12 months of the approvaland every three years after that.

This audit must:
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e be preparedin accordance with the Independent Audit Post Approval Requirements (DPE
2020 or as updated)

¢ beled and conducted by a suitably qualified, experienced and independent auditor whose
appointmenthas been endorsed by the Planning Secretary

e be conducted by a suitably qualified, experienced and independent team of experts
(including any expert in field/s specified by the Planning Secretary) whose appointment has
been endorsed by the Planning Secretary

e include consultation with the relevant agencies and the CCC

e assessthe environmental performance of the development and whether it is complying with
the relevant requirements in the approval water licences and mining leases for the
development (including any assessment, strategy, plan or program required under these
approvals)

e review the adequacy of any approved strategy, plan or program required under the
abovementioned approvals

e recommend appropriate measuresor actions fo improve the environmental performance of
the development, and/or any assessment strategy, plan or program required under these
approvals

¢ be conducted andreported to the satisfaction of the Planning Secretary.

In accordance with Condition F14 of the development Consent, WCL will submit a copy of the
audit report, along with responses to any recommendations contained within the report to the
Planning Secretary. The audit and response to recommendations would be submitted within three
months of the completion of the audit unless otherwise agreed by the Planning Secretary.

11.3 Plan Revision

In accordance with Condition F7 of the Development Consent, this WMP will be reviewed within
three months of:

e the submission of anincident report under Condition F9;
e fhe submission of an Annual Review under Condition F11;
¢ the submission of an Independent Environmental Auditunder Condition F13; or

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

If necessary, to eitherimprove the environmental performance of the development, cater for a
modification, or comply with a direction, this WMP will be revised by WCL, to the satisfaction of
DPE. Where revisions are required, the revised document will be submitted to DPE for approval
within 6 weeks of the review.

As outlined in Condition 5 of the EPBC approval, WCL will also provide DAWE with the final version
of the revised and approved WMP within 10 business days of their approval by DPE.

As per Condition é of the EPBC approval, WCL must notify the DAWE, in writing, within fwo business
days of proposing to the NSW Planning Secretary any changes to a version of the WMP, explaining
what changes are requested and any implications for protected matters if the proposed changes
are made. If the NSW Planning Secretary approves a revised version of the Plan/s, the approval
holder must provide DPE with the approvedrevised Plan/s within 10 business days of its approval
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by the NSW Planning Secretary, explaining what changes have been made and any implications
for protected matters.

In accordance with Condition 23 of the EPBC approval, WCL must:

e publishthis WMP on the website within 20 business days of the date the planis approvedby
the NSW Planning Secretary, unless otherwise agreed to in writing by the Minister; and

e keep plans published on the website untfilthe end date of the approval.
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12 RECORDS AND DOCUMENT CONTROL

12.1 Document Control

Any revisions undertaken will be the responsibility of WCL and any notifications willbe sent
accordingly to DPE Water, WaterNSW, WCC, WSC, NSW EPA, BCD and DPE.

During the next majorupdate of the plan as would likely be associated with subsequent
extraction plans, further consultation with the identified stakeholders willbe sought and the plan
willbe amended accordingly.

WCL will not be responsible for maintaining uncontrolled copies beyond ensuring the most
recent versionis maintained on WCL's computersystem, website, and hard copy at the Russell
Vale Colliery, 7 Princes Highway, Corrimal NSW 2518.

12.2 Record Keeping and Control

Environmentalrecords are to be managed in accordance with the WCL SYS PRO 001 Document
and Data Control procedure.

All records of the EMS will be stored so that they are readily retrievable and suitably protected
from deterioration orloss. Archiving willbe managed in accordance with the WCL SYS PRO 001
Document and Data Control procedure.

A master copy of each EMS documentincluding all appendices and supportinginformationis to
be held in the office of the E&C Department.

12.3 Information Access

Before the commencement of construction until the completion of all rehabilitationrequired
under the Development Consent WCL will ensure the information and documents as stipulated
in Condition F17 and the EMS, are made publicly available onits welbsite as they are obtained,
approved or as otherwise stipulated within the conditions of the Development Consent.

This information must be kept up to date to the satisfaction of the planning secretary.
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14 GLOSSARY OF ABBREVIATIONS AND TERMS

Abbreviations

BCD Biodiversity Conservation Division within the DPE
DAWE Commonwealth Department of Agriculture, Water and the Environment
DPE NSW Department of Planning and Environment
DPIE NSW Department of Planning, Industry and Environment
EEC Endangered Ecological Community

E&C Environment and Community

EM Environment Manager

EMS Environmental Management System

EP Exfraction Plan

EP&A Act Environmental Planning and Assessment Act 1979
EPA NSW Environment Protection Authority

EPL Environment Protection Licence

GDE Groundwater Dependent Ecosystems

GHG Greenhouse Gas

IPC Independent Planning Commission of NSW

LGA Local Government Area

ML Mining Lease

Mtpa Million tonnes per annum

NRAR Natural Resources Access Regulator

NSW New South Wales

PA Project Approval

PAC Planning Assessment Commission

PCT Plant Community Type

ROM Run-of-mine
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Abbreviations

SEPP State Environmental Planning Policy

SER Site Environment Representative

TARP Trigger Action Response Plan

UEP Underground Expansion Project

VENM Virgin Excavated Natural Material

WCC Wollongong City Council

WCL Wollongong Coal Limited

WMP Extraction Plan Water Management Plan
Terms

Environmental
consequences

The environmental consequences of subsidence impacts, including damage to
built features, loss of surface flows to the subsurface, loss of standing pools, slope
changes to streams, adverse water quality impacts, development of iron bacterial
mats, cliff falls, rock falls, landslides, damage fo aboriginal heritage sites, impacts on
aquatic ecology, and ponding.

First Workings

Development of main headings, gate roads, related cut throughs, and other
workings for mine access and ventilation

Incident

Anoccurrence or sef of occurrences that causes or threatens to cause material
harm and which may or may not cause a non-compliance.

Mining operations

The carrying out of mining, including the extraction, processing, stockpiling and
fransportatfion of coal on the site and the associated removal, storage, and/or
emplacement of vegetation, topsoil, overburden and reject material.

Non-Compliance

Anoccurrence or set of occurrences or development that is in breach of the
Development Consent

the Colliery

Russell Vale Colliery

the Planning

The Planning Secretary of the Department of Planning and Environment (DPE)

Secretary

Secondary Extraction of coal from board and pillar workings

Extraction

Subsidence The totality of subsidence effects, subsidence impacts and environmental

consequences of subsidence impacts
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Terms
Subsidence Deformation of the ground mass due to mining, including all mining-induced
effects ground movements, such as vertical and horizontal displacement, filt, strain and
curvature.
Subsidence Physical changes to the ground and its surface caused by subsidence effects,
impacts including tensile and shear cracking of the rock mass, localised buckling of strata
caused by valley closure and upsidence and surface depressions or froughs
the Project the Revised Preferred Project
Wollongong Coal | WCL
Limited
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APPENDIX A = AGENCY CONSULTATION
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Richard Sheehan

From:
Sent:
To:
Subject:

no-reply@majorprojects.planning.nsw.gov.au

Tuesday, 1 June 2021 11:11 AM

richard.sheehan@wcl.net.au

Russell Vale Underground Expansion RVC UEP Extraction Plan - Water Management
Plan - Response from ENVIRONMENT PROTECTION AUTHORITY

ENVIRONMENT PROTECTION AUTHORITY has responded to your request for advice in relation to the Russell Vale Underground
Expansion RVC UEP Extraction Plan - Water Management Plan . The response is below and/or attached. Record of this consultation has

been automatically saved to the portal.

When you are ready, login to your profile to submit the final document to the Department.

Public Authority Response

Dear Richard,

thank you for the opportunity to comment on the Extraction Plan - Water Management Plan. The EPA has reviewed the Plan and does not

have any specific comments to make.

yours sincerely,

Mr Andrew Couldridge

Senior Operations Officer — Metro South

Regulatory Services Division, NSW Environment Protection Authority

To sign in to your account click here or visit the Major Projects Website.

Please do not reply to this email.

Kind regards

The Department of Planning, Industry and Environment

E DT AF

Subscribe to our newsletter

Plann
Indusi

This email is intended for the addressee(s) named and may contain confidential and/or privileged information.

If you are not the intended recipient, please notify the sender and then delete it immediately.

PLEASE CONSIDER THE ENVIRONMENT BEFORE PRINTING THIS EMAIL
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18 June 2021
Contact: Ravi Sundaram
Mr Richard Sheehan Telephone: 0428 226 152
Wollongong Coal Our ref: D2021/69799
PO Box 281

Fairy Meadow NSW 2519

Dear Mr Sheehan,

Russell Vale Colliery Revised Underground Expansion Project Exiraction Plan — Draft Surface Water
Management Plan (WMP)

| am writing regarding a request received through the Department of Planning, Industry and
Environment planning portal for WaterNSW's feedback on the above Draft Surface Water
Management Plan (WMP). WaterNSW understands that this plan has been prepared to address the
requirements of the Russell Vale Underground Expansion Project development consent with specific
regard to Schedule 2, Condition C1, Table 5 - Performance measures relevant to the surface water
features, and Schedule 2, Condition C10 h(lll), Water Management Plan. WaterNSW has carefully
reviewed the plan and provides the following comments.

WMP objectives and scope

WaterNSW notes that from Figure 3 and Section 1.3, there are numerous sub-plans of the WMP with
the Surface WMP (the plan being reviewed) being one of them.

WaterNSW considers that the objectives the Surface WMP are not well articulated. The main
objectives of the Surface WMP are to identify, monitor, report and manage potential impacts of
the project with due regard to the subsidence impact performance measures set for surface water
resources. Section 1.3 Scope” does not clearly outline this.

WaterNSW recommends that a consolidated WMP be prepared for the project that clearly
arficulates the objectives and scope of each sub-plan and presents all information with regards to
water management for the project. The consent conditions presented within each sub-plan could
then be limited to those relevant to that particular plan.

Baseline data

WaterNSW considers that the baseline data presented in Section 3 and appendices is difficult fo
understand to determine its adequacy (in ferms of location, appropriateness, and timeframes) for
use in assessing impacts against the performance measures. In particular, the WMP does not
include:

e any maps showing the proposed mining layout with:
o hydrological catchment boundaries relative to the project area and proposed bord and
pillar mining layout;
o geomorphological features of Cataract Creek, Cataract River, and any tributaries; and
o existing monitoring network and proposed monitoring sites and mapped upland swamps,
e any visual and photographic survey baseline data and monitoring locations in watercourses,
including Cataract River, Cataract Creek, and associated tributaries to assess against the
performance measure of ‘Negligible diversion of flows or changes in the natural drainage

waternsw.com.au



behaviour of pools. The only reference in this regard is a visual and photographic survey
conducted of Cataract Creek between CC5 and CC7 in April 2012; and

e an adequate description or interpretation of baseline stream flow monitoring data in Cataract
Creek or Cataract River. Data presented in Appendix C for Cataract Creek locations (CC3, CC4,
CC5, CC4, CC7, CC8, CC9?, CCI10) suggest baseline data is available at some sites between 2014
to 2016.) This is important as ‘reduced flow in creeks’ is the key performance indicator proposed
to assess watercourse performance measures. No information is presented for Cataract River
locations CR1 to CRA4. It is unclear whether all the monitoring location above are pool level or
flow monitoring locations. This needs to be clarified.

WaterNSW recommends that:

Adequate maps addressing the issues identified above be included.

A baseline visual and photographic survey of impact monitoring locations on Cataract Creek and
Cataract River within the extraction plan area be completed and included with the WMP prior to
commencement of any exiraction.

e Geomorphological features of creek/riverbeds, including areal extent of pools and features, must
be mapped (e.g. refer to similar survey and WMP reports included in the Metropolitan Coal Project
Extraction Plans for Waratah Rivulet and Eastern Tributary).

¢ Water quality monitoring results presented in Tables 6 to 9 would be better placed as an additional
attachment rather than being included in the main report.

¢ The baseline monitoring locations presented in Table 5 should include information on type of
monitoring (water quality, pool level, gauging stations), monitoring frequency and data
availability.

Assessment of impacts, monitoring and TARPs

WaterNSW notes that monitoring of underground mine inflows is the only performance indicator
considered for assessment of the Cataract Reservoir performance measures of ‘negligible leakage from
reservoir' and ‘no connective cracking between the reservoir and underground workings'. However, no
baseline information or triggers for assessment are presented in the report.

Reduction in stream flow is the only selected performance indicator for ‘negligible diversion of flows or
changes in the natural drainage behaviour of pools’ (Table12). Experience from other catchments in the
Special Areas suggest that subsurface diversion or loss of pool holding capacity observed in subsided
stfream sections may not result in flow reduction downstream of the impacted area. Therefore, further
consideration should be given to additional indicators to assess this performance measure.

Further thought and consideration should also be given to the following points:
¢ The TARP table in Appendix E is not linked to the performance measures discussed in Section 5 and
tabulated in Appendix A.
o The friggers presented in Appendix E are all based on water quality data only.
The performance indicator for water cloudiness is defined as “increased cloudiness of water”. It is
not clear how this visual observation will be assessed.

WaterNSW recommends that:

e  Groundwater level monitoring and changes near Cataract Reservoir must be considered as a
performance indicator fo detect and assess potential leakage and development of pathways to
the underground mine from the reservoir. This is a key performance indicator used at both
Dendrobium and Mefropolitan mines when mining near/under reservoirs. Dams Safety NSW must
be consulted in this regard for any specific requirements for groundwater monitoring within the
Cataract Reservoir nofification area.

e  Oftherindicators for assessment of flow diversion or changes in pools drainage behaviour in
Cataract Creek and Cataract River must be considered and may include pool flow continuity,
monitoring of dry conditions and/or decrease in cease to flow days in pools. When appropriate,
the performance indicator should account for the baseline variability or include assessment based
on comparison with reference sites. The visual and photographic surveys of key potential impact
and water monitoring sites can be conducted every 6 months in assessing changes in creek/ river
features and reported.

o  Areview of the risk to impacting water quality to watercourses (Cataract Creek and Cataract
River) be undertaken to reconsider the number of sites that are needed. WaterNSW does not

waternsw.com.au



consider water quality a key risk due to the proposed mining and there are opportunities to
optimise the number of sites monitored as well as the water quality parameters monitored at these
sites.

Other matters

o WaterNSW understands that the first workings bord and pillar mining method has been
adopted to avoid/minimize subsidence impacts on water resources in the project area.
However, there are areas within the project area where multiple overlying seams have
been mined that may be a potential risk to overlying water resources. WaterNSW
recommends that the Surface WMP highlight any such areas on a map along with the
water features to assess the risk and implement monitoring if needed to address potential
issues.

o The Surface WMP must include relevant subsidence monitoring (e.g. valley closure) across
Cataract Creek and Cataract River to assist early detection of subsidence effects and
impacts.

¢ The plan would benefit from a brief explanation as to how the program fits (or not) with
other management plans like the groundwater management plan and subsidence
monitoring plan required by the development consent.

Yours sincerely,

Heuans

Jessie Evans
Mining Manager

waternsw.com.au
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reply@majorprojects.planning.nsw.gov.au>
To: richard.sheehan@wcl.net.au

Wollongong City Council has responded to your request for advice in relation to the Russell Vale Underground Expansion RVC UEP
Extraction Plan - Water Management Plan . The response is below and/or attached. Record of this consultation has been automatically
saved to the portal.

When you are ready, login to your profile to submit the final document to the Department.

Public Authority Response

Thank you for the opportunity to review / comment on the Extraction Plan Water Management Plan.

Council's previous comments on the Water Management Plan for the colliery still apply. No further comment is provided. Regards, Ron
Zwicker, Special Projects and Planning Support Manager

To sign in to your account click here or visit the Major Projects Website.
Please do not reply to this email.

Kind regards

The Department of Planning, Industry and Environment
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A A Environment

Subscribe to our newsletter

This email is intended for the addressee(s) named and may contain confidential and/or privileged information.
If you are not the intended recipient, please notify the sender and then delete it immediately.

PLEASE CONSIDER THE ENVIRONMENT BEFORE PRINTING THIS EMAIL
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NSW Department
GOVERNMENT Of Industry Contact: Natural Resour%ehsoﬁg?isgz geggg%tg;
Email: nrar.enquiries@nrar.nsw.gov.au

Our ref: DOC21/198889, V15/3875-5#18

28 July 2021
Richard Sheehan
PO Box 281
Fairy Meadow NSW 2519

Email: richard.sheehan@wcl.net.au

Dear Richard,

Re: Russell Vale Colliery Underground Expansion (MP09_0013)

Thank you for giving the Department of Planning, Industry and Environment — Water (DPIE-
Water) the opportunity to review Russell Vale Colliery Underground Expansion (MP09_0013).

Department of Planning, Industry and Environment - Groundwater Management & Science
Team (DPIE-Water) recommends the following:

Prior to approval
1. Correct the consultation section and the referenced consultation appendix.

2. The mine pump groundwater extraction exceeds trigger criteria must not be contingent
upon the occurrence of subsidence.

Not required prior to approval

3. Install all additional proposed monitoring sites (swamp and groundwater) at least two-
year’s prior to site undermining to enable collection of data for the required minimum
period.

4. Monitor only swamps not undermined to represent baseline conditions in the Swamp
Management Plan. Undermined but minimally impacted swamps must continue to be
monitored and used as comparative indicators.

Should you have any further queries in relation to this submission please do not hesitate to
contact the Natural Resources Access Regulator's Service Support Team at
nrar.servicedesk@dpie.nsw.gov.au.

Yours Sincerely

Jane Curran

A/Manager Licensing & Approvals
Water Regulatory Operations

Natural Resources Access Regulator

4 Parramatta Square, 12 Darcy Street, Parramatta NSW 2150 | LOCKED BAG 5022, Parramatta, NSW 2124
nrar.servicedesk@dpie.nsw.gov.au | www.industry.nsw.gov.au
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www.waternsw.com.au
ABN 21 147 934 787

PO Box 398, Parramatta NSW 2124
a er Level 14, 169 Macquarie Street
Parramatta NSW 2150

27 April 2022
Contact: Ravi Sundaram
Telephone: 0428226152
Our ref: D2022/31435

Jessie Evans, Director Resource Assessments, DPE
Email: Jessie Evans@DPIE.nsw.gov.au

Dear Jessie

Russell Vale Colliery Underground Expansion Project — Stage 2 (PC27-PC34) Extraction Plan

WaterNSW appreciates the opportunity to review the updated extraction plan (EP) which now include
Stage 2 (PC27-34) of underground mining expansion project. WaterNSW has previously provided feedback
on the Stage 1 (PC07-08 and 21 -25) (our reference - D2021/116712). Both Stage 1 and Stage 2 mining areas
are located within the Metropolitan Special Area and the Upper Nepean Catchment (specifically within
the upper catchment of the Cataract Reservoir).

WaterNSW has an important statutory role “to protect and enhance the quality and quantity of waterin
declared catchment areas”. It also has a set of ‘Mining Principles’ which underpin WaterNSW decision
making in relation to managing mining impacts in the declared Sydney catchment area and on
catchment infrastructure.

Wollongong Coal Limited (WCL) has consulted with WaterNSW in preparing several key management plans
required under the approval including Water Management Plan, Land Management Plan, Swamp
Monitoring Program, and the Public Safety Management Plan. The EP has addressed feedback provided
by WaterNSW to these plans.

Proposed mining in the Wongawilli sesam in the Stage 2 area underlie parts of the previously mined Bulli and
Balgownie seam workings area. The subsidence assessment has comprehensively addressed

the pillar stability and pillar failure issues, and the potential risk of ‘pillar run’ for proposed extraction in a
multi-seam area where overlying seams have been exiracted previously.

Subsidence assessment predicts:
e vertical subsidence to be less than 100mm and generally imperceptible over most of the area, and
¢ the impacts, and consequences to nafural, surface, and sub-surface features fo be negligible and
imperceptible in the undeveloped bushland setting over most of the Stage 2 extraction area.

WaterNSW considers that:

e The mining method and mine design adopted by WCL to the proposed mining in Stage 2 is likely to
result in negligible impacts on water resources, biodiversity, and catchment environmental values.

o The proposed monitoring and management measures are appropriate for the planned mining method
and subsidence predictions.

¢ The underground mine water balance monitoring system is expected to be effective as a guide to any
unexpected inflows and inrush events from previously mined overlying sesams and from Cataract
Reservorr.

e The Trigger Action Response Plans (TARPs) for water and swamp monitoring including stream and
swamp triggers developed based on baseline monitoring of performance indicators and anticipated
subsidence effects are reasonable and appropriate.

WaterNSW does not have any concerns to the approval of the updated EP as:
e It has taken info consideration WaterNSW Mining Principles;

e Poses low risk to overlying catchment values and water resources; and

o Islikely to meet the performance measures set in the development consent.


http://www.waternsw.com.au/

Please contact Dr. Ravi Sundaram if you would like to discuss any of theabove matters further.

Yours sincerely
)

// o L Lk

Daryl Gilchrist
Manager, Catichment Protection
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NSW Department of Planning &
Environment
GPO BOX 39 APPLICATION MP-2009/13
SYDNEY NSW 2001 Date 27 April 2022
Dear Sir/Madam

Development Mine expansion extracting 3 million tonnes of coal per year over 20 year period -

Lot 3 Rixons Pass Road, WOONONA NSW 2517, Lot 30 Rixons Pass Road, CATARACT NSW
2560, Lot 31 Rixons Pass Road, CATARACT NSW 2560, Lot 32 Rixons Pass Road,
CATARACT NSW 2560, Lot 63 Rixons Pass Road, CATARACT NSW 2560, Lot 68 Rixons
Pass Road, CATARACT NSW 2560, Lot 69 Rixons Pass Road, CATARACT NSW 2560, Lot
70 Rixons Pass Road, CATARACT NSW 2560, Lot 71 Rixons Pass Road, CATARACT NSW
2560, Lot 1 Rixons Pass Road, CATARACT NSW 2560, Lot 2 Rixons Pass Road, WOONONA
NSW 2517, Lot 1 Princes Highway, CORRIMAL NSW 2518, Lot 130 Rixons Pass Road,
CATARACT NSW 2560, 7 Princes Highway, CORRIMAL NSW 2518, Lot 1 Rixons Pass Road,
RUSSELL VALE NSW 2517, Lot 1 Princes Highway, RUSSELL VALE NSW 2517, Lot 1 Princes
Highway, CORRIMAL NSW 2518, Lot 1 Princes Highway, CORRIMAL NSW 2518, Lot 95

Location West Street, RUSSELL VALE NSW 2517, Lot 96 West Street, RUSSELL VALE NSW 2517, Lot
1 Rixons Pass Road, RUSSELL VALE NSW 2517, Lot 2 Rixons Pass Road, RUSSELL VALE
NSW 2517, Lot 3 Rixons Pass Road, RUSSELL VALE NSW 2517, Lot 4 Rixons Pass Road,
RUSSELL VALE NSW 2517, Pt Lot 34 Rixons Pass Road, CATARACT NSW 2560, Lot 6
Rixons Pass Road, CATARACT NSW 2560, Lot 66 Rixons Pass Road, RUSSELL VALE NSW
2517, Lot 67 Rixons Pass Road, RUSSELL VALE NSW 2517, Lot 1 West Street, RUSSELL
VALE NSW 2517, Lot 6001 Forestview Way, WOONONA NSW 2517, Lot 6000 Forestview
Way, WOONONA NSW 2517, Lot 1 Princes Highway, CORRIMAL NSW 2518, Lot 6500
Rixons Pass Road, WOONONA NSW 2517, 2 Mountain Range Road, WOONONA NSW 2517,
1 Mountain Range Road, WOONONA NSW 2517, Lot 12 Mount Ousley Road, WOONONA
NSW 2517, Lot 14 Water Board Lands, CORDEAUX NSW 2526

Thank you for the opportunity to comment on the proponent’s post determination Water Management
Plan.

Council has reviewed the submitted report and notes that environmental issues are addressed and
regulated by the NSW Environment Protection Agency (NSW EPA) under an Environmental Protection
Licence (EPL).

It is requested the Department reaffirm to the proponent that while it is mandatory for all environmental
incidents and near misses are to be reported to the NSW EPA as the appropriate regulatory authority
(ARA), Wollongong City Council is also to informed concurrently.

LIS | LAP | DAC | 00-00 | 04427801.00CX
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This letter is authorised by

John Wood

City Wide Development Manager
Wollongong City Council
Telephone (02) 4227 7111
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DOC22/309095-3

Mr Nick Robinson

Umwelt (Australia) Pty Ltd
Suite 1101, Level 11

213 Miller Street

NORTH SYDNEY NSW 2060

Email: nrobinson@umwelt.com.au

Dear Mr Robinson
Russel Vale Colliery Underground Expansion Project Stage 1 and 2 Extraction Plan

The EPA refers to Unwelt's email dated 12 April 2021 requesting comment on the Water
Management Plan which is part of the Extraction Plan for the revised Russell Vale Mine Underground
Expansion Project. The Water Management Plan includes the Groundwater Management Plan.

The EPA is responsible for administering Environment Protection Licences that govern
environmental impacts from surface infrastructure such as pit tops & vent shafts. The licences
typically contain limit & monitoring conditions relating to air, noise, water emissions & waste
management.

The EPA does not generally assess subsidence impacts from underground coal mines because they
are outside the EPA’s licensing framework and regulated under Development Approvals issued by
the Department of Planning and Environment (Planning and Assessment).

The EPA appreciates the opportunity to review on the Extraction Plan but has no input to provide.

If you have questions regarding the above, please phone Andrew Couldridge on (02) 4224 4100.

Yours sincerely

%__ 26/4/2022

GREG NEWMAN
Unit Head Regulation

Phone 131555 Fax 024224 4110 PO Box 513 Level 3 info@epa.nsw.gov.au
Phone 024224 4100 TTY 131677 WOLLONGONG 84 Crown Street Wwww.epa.nsw.gov.au
(from outside NSW) ABN 43 692 285 758 NSW 2520 WOLLONGONG

NSW 2500

AUSTRALIA
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Russell Vale Colliery

Revised Underground Expansion Project

WATER MANAGEMENT PLAN

Groundwater Management Plan

RVC EC PLN 006
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GROUNDWATER MANAGEMENT PLAN Version: F1 Review:
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1. INTRODUCTION

1.1Project Background

Wollongong Coal Limited (WCL) operates the Russell Vale Colliery (RVC) (formerly known as NRE No
1 Colliery) located approximately 8 km north of Wollongong and 70 km south of Sydney. The RVC is
located onthe easternslopes of the llawarra Escarpment. Mining has been undertaken at RVC since
the 1880s, including mining within the Bulli Seam, Balgownie Seam and the Wongawilli Seam. All three
seams outcrop along the lllawarra Escarpment and the seams are accessed by adits (underground
mine entrances) directly into the seams. There are two main mining areas within the RVC lease areq,
which are referred to as Wonga East and Wonga West.

The RVC Pit Top consists of the main surface infrastructure and facilities for the colliery, including coal
stockpiles, drift portals, conveyors, truck loading facilities, administration buildings and water
management infrastructure. The location of the RVC and mining areas relating to this extraction plan
(EP) are shown in Figure 1-1.

The RVC has been in ‘care and maintenance’ since 2015 until September 2021, when coal
production from first workings commenced. Previous mine owners Gujarat NRE Coking Coal Ltd
sought approval to expand the longwall mining operations at RVC in 2009, with subsequent
amendments to submissions by new owners WCLin 2013 and 2019 inresponse toreviews undertaken
by the NSW Department of Planning, Industry and Environment (DPIE). The July 2019 submission
provided major changes to the project to significantly reduce impacts from subsidence, including
an amended mine plan which no longer involves longwall mining.

Development Consent MP 09_0013 (the Development Consent) for the revised Russell Vale East (RVE)
Underground Expansion Project (UEP) was approved by the Independent Planning Commission (IPC)
of New South Wales (NSW) on 8 December 2020. The approved development involves mining of
panels within the Wonga East area by means of non-caving bord and pillar mining technique only,
with workings designed to be long term stable with negligible subsidence impacts.

Mining within the UEP will be completed in a staged approach, with this EP covering mining of the
panels withinthe “Stage 1" (PC07, PC08 and PC21 to PC25) and "“Stage 2" (PC27 to PC34) EP areas.
These areas are defined in Figure 1-1 and further discussedinSection 2.7 of the EP.

The RVC UEP is also subject to the requirements of the Environment Protection and Biodiversity
Conservation (EPBC) Act 1999, with EPBC approval 2020-8702 being granted by the Department of
Agriculture, Water and the Environment (DAWE) on 31 August 2021. The EPBC Act Approval
conditions are includedin Section 1.4.3 of the EP.

1.2Purpose and Scope

This Groundwater Management Plan (GWMP) has been prepared to address the combined
consolidated Development Consent conditionsrelevant to RVE UEP workings and the EP. The GWMP
relates to the groundwatersystems potentially impacted by the approved operations. This Plan was
prepared as a part of the Water Management Plan (WMP) as required by Condition B17 and the EP
WMP as required by Condition C10g (iii). The general conditions of the Development Consent and
general information detailed in the overarching WMP RVC EC PLN 019 (developed in fulfilment of
ConditionB17) also apply to this GWMP, as a sub plan of the overarching WMP, as outlined in Section
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1.3 of RVC EC PLN 019. This GWMP provides the specific detail on the relevant water management
practices and processin compliance with the relevant Development Consent conditions detailedin
Section 2. This plan applies to the following features overlying or adjacent to the proposed extraction
areaqs:

e CataractReservoir;
e Cataract Creek;
¢ Bellambi Creek;
e Bellambi Gully;
e Upland swamps; and
e Groundwaterresources including Hawkesbury Sandstone.
This Plan addresses:
e Monitoring;
e Reporting;
e Impactassessment;
= Trigger levels to initiate implementation of management, remedial or contingency measures;

= implementation of remedial or confingency measures to groundwater systems if adverse
mininginduced degradationis observed;

= Accesstopiezometers; and

= Rehabilitation of groundwater systems and access routes, if required.
The aim of the planis to:
e Monitor groundwaterand swamp levels and water quality within the potentially affected areas;
e Assess potentialchanges to swamps and groundwater systems before, during and after mining;

e Identify hydraulic characteristics of the groundwater systems within the vicinity of the proposed
workings;

e Determine potential changes to groundwater systems due to coal extraction and mine
dewatering operations; and

e Reporton any groundwaterimpact simulation and validation studies.

This GWMP has been prepared on a staged basis, in accordance with Condition A21, consistent with
the project description outlinedin Section 2.2 of RVC EC PLN 019. This plan applies to the operations
describedinStage 1 and Stage 2a of the surface infrastructure portion of the project, where no coal
rejects are generated.
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1.3Plan Preparation and Consultation

1.3.1 Preparation of the Plan

In recognition of the requirements of Condition B17(a), this GWMP has been prepared by a suitably
qgualified and experienced person, Ms Claire Stephenson from Umwelt Environmental and Social
Consultants (Umwelt). Claire has Bachelor's degrees in Science (Geology) and Forestry with a first
class research honours, a Master of Business Administration and is a certified lead auditor in
Environmental Management Systems (ISO 14001:2015) with Exemplar Global. Claire has over 15
years' experience in groundwater consulting across Australia, with prior experience working in
agriculture and forestry. Claire has extensive experience managing complex groundwater projects
to meet Local Government, State and Commonwealth regulatory requirements. Over her career
Claire has developed diversified skils and experience, including field investigation programs and
fieldwork involving contaminated site sampling (soil and water), bore installation for water supply and
monitoring, surface water and groundwater sampling, stygofauna sampling and hydraulic testing.
Along with groundwater management plans, seepage investigations, water supply studies,
compliance reporting (i.e. annual reviews and trigger reviews), planning and approvals (i.e.
groundwaterimpact assessments). As well as numerical groundwater modelling, peerreview, expert
advice and independent auditing.

Claire has worked extensively on projects across NSW and has a good understanding of the site
groundwater regime and predicted impacts, having assisted on the groundwater components of
the RVE UEP Public Environment Report (PER).

1.3.2 Consultation during the environmental assessment process

Extensive community and government consultation has been carried out prior to and during the
preparation of the original environmental assessment (EA), the Revised Project Report, the
Submissions Report and other project-related assessment documentation. The primary objective of
consultation was to keep the community, government agencies and other stakeholders informed
and involved during project development process.

Surface waterimpacts associated with the Colliery and Bellambi Gully Creek Diversion Works have
been a key concern to the local community. Community engagement has been carried out overa
number of years and is summarisedin Section 4.1.2 and Section 4.1.3 of the Revised Project Report.

A complete summary of previous and ongoing government agency and stakeholder consultationiis
provided in Table 4.5 of the Revised Project Report. Consulted parties included the following State
and local government agencies, and roads and utilities authorities:

e Department of Planning, Industry and Environment (DPIE) (now Department of Planning and
Environment [DPE]);
e Department of Resources and Geosciences (DRG);

e Department of Environment and Energy (DoEE) (now Department of Agriculture, Water and
Environment [DAWE]);

e NSW Environment Protection Authority (EPA);
e Wollongong City Council (WCC);

o  WaterNSW;
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e The former Office of Environment and Heritage (OEH) now DPIE Biodiversity Conservation Services
BCS: and

¢ the Independent Expert Panel for Miningin the Catchment.
1.3.3 Consultation during the preparation of the Management Plan

This Plan is being prepared as a part of the WMP as required by Condition B17 and the EP WMP as
required by Condition C10g (iii) in consultation with:

e Department of Planning and Environment — Water (DPE Water) (deferred to Natural Resources
Access Regulator [NRAR];

e NSWEPA;
e  WaterNSW; and
¢ Wollongong City Council (WCC).
Consultationrecords are included inthe EP WMP Appendix A, with feedback received addressed in
Section 1.6 of the EP WMP.
1.4Distribution

In accordance with Condition F17 of the Development Consent, WCL will make this Plan publicly
available on the WCL website and will be responsible for its maintenance. A hard copy will also be
kept atthe Russell Vale Colliery, 7 Princes Highway, Corrimal, NSW 2518.

Any revisions undertaken will be the responsibility of WCL and any nofifications will be sent
accordingly. WCL will not be responsible for maintaining uncontrolled copies beyond ensuring the
mostrecent versionis maintained on WCL's computersystem, website, and hard copy at the Russell
Vale Colliery, 7 Princes Highway, Corrimal, NSW 2518.
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2. STATUTORY REQUIREMENTS

2.1Development Consent

The GWMP has been prepared in accordance with the Development Consent conditions for the
WMP B17(v) for the GWMP. The relevant Development Consent conditions are specified in Table 1,
withreference to where each component of the conditionis addressed within this Plan. This plan also
covers groundwater specific requirements under condition C10 (g) (iii). Matters covered by the
GWMP which are relevant to the management of groundwater features regulated by Condition C10
are detailed inTable 2.

Informationrelating to the Upland Swampsis included within this Plan for background where relevant
to groundwater. However, monitoring and management requirements under condition c10(g)(v)
Swamp Monitoring Program are captured separately under the Upland Swamp Monitoring Program
(USMP) (RVC EC PLN 008).

Table 1 Groundwater Management Plan Development Consent Conditions B17

‘ Development Consent Condition ‘ Where addressed in this Plan

A1 - OBLIGATION TO MINIMISE HARM TO THE ENVIRONMENT

In addition to meeting the specific performance measures and criteria
established under this approval, the Applicant must implement all
reasonable and feasible measures to prevent, and if prevention is not
reasonable and feasible, minimise, any material harm to the environment
that may result from the construction and operation of the project, and any
rehabilitation required under this consent.

This document and other
associated management
plans, including WMP, EP
WMP, Subsidence Monitoring
Plan, Biodiversity
Management Plan and
Upland Swamp Ecological
Monitoring Plan

B17 (v) Groundwater Management Plan

Detailed baseline data of groundwater levels, yield and quality for
groundwater resources potentially impacted by the development;

Section4and Section 5

Detailed description of the groundwater management system

Section 8.2

Groundwater performance criteria, including trigger levels for identifying
and investigating any potentially adverse groundwater impacts associated
with the development, on:

e regional and local aquifers (alluvial and hard rock); and

e groundwater supply for other water users such as licensed privately-
owned groundwater bores;

Section 8.4

A program to monitor and evaluate:

¢ compliance with the relevant performance measures listed in Table
3 and the performance criteriain this plan;

e water loss/seepage from water storages into the groundwater

Section7 and Appendix F

system
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Development Consent Condition

e groundwater inflows, outflows and storage volumes, to inform the
Site Water Balance;

¢ the hydrogeologicalsetting of any nearby alluvial aquifers and the
likelihood of any indirectimpacts from the development; and

o the effectiveness of the groundwater management system.

‘ Where addressed in this Plan

Reporting procedures for the results of the monitoring program, including
notifying other water users of any elevated results.

Sections 7 and 9.3

Trigger action response plan to respond to any exceedances of the
groundwater performance criteria, and repair, mitigate and/or offset any
adverse groundwater impacts of the development.

Section8 and Appendix G
and Appendix H

Program to periodically validate the groundwater model for the
development, including an independent review of the model every 3 years,
and a comparison of monitoring results with modelled predictions.

Section7.5

Table 2 Groundwater Management Plan Development Consent Conditions — C10g (iii) Extraction Plan Water

Management Plan

‘ Development Consent Condition

Water Management Plan which has been prepared in consultation with
WCC, EPA, DPIE Water and WaterNSW, which provides for the management
of potential impacts and/or environmental consequences of the proposed
underground workings on watercourses and aquifers, including:

o detailed baseline data on:

- surface water flows and qudality in water bodies that could be
affectedby subsidence, including Cataract River, Cataract Creek
and all major associated fributaries:

- groundwater levels, yield and quality in the region;

‘ Where addressed in this Plan

Section 3.5, Section4 and
Section 5for groundwater.

Refer EP WMP for surface
water.

. surface and groundwater impact assessment criteria, including trigger
levels for investigating any potentially adverse impacts on water
resources or water quality;

Section 6, Section 8,
Appendix F, Appendix G and
Appendix H.

Refer EP WMP for surface
water.

. a surface water monitoring program to monitor and report on:
- stream flows and quality;
- stream and riparian vegetation health; and
- channel and bank stability;

Refer EP WMP for surface
water.
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Development Consent Condition Where addressed in this Plan

. a groundwater monitoring program tfo monitor and report on: Section?7

- springs, their discharge quantity and quality, as well as associated
groundwater dependent ecosystems;

- groundwater inflows to the underground mining operations;
- the height of groundwater depressurization;

- background changes in groundwater yield/quality against mine-
induced changes, in particular, on groundwater bore usersin the
vicinity of the site;

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

- impacts of the project on upland swamps (refer to condition
C10(v) below) and other groundwater dependent ecosystems;

. a description of any adaptive management practicesimplementedto | Section 8 and refer to EP WMP
guide future mining activities in the event of greater than predicted
impacts on aquatic habitat;

e aprogram to validate the surface water and groundwater models for | Section 7 and refer to EP WMP
the project, and compare monitoring results with modelled predictions;
and

e a plan to respond to any exceedances of the surface water and | Section 8 and AppendixF.
groundwater assessment criteria; Refer EP WMP for surface
water.

2.2 Statement of Commitment

The following statements of commitment as outlined inTable 3.

Table 3 Groundwater Management - Statements of Commitment

Development Consent Condition Where
addressed in this
Plan

The existing Russell Vale East Water Management Plan will Within 3 months of Refer to EP WMP

be reviewed and updated in consultation with DPIE-Water, approval and

WaterNSW and DPIE-Planning and the updated plan will be ongoing
implemented for the Revised Preferred Project. The
updated plan willinclude the proposed approach to the
updating of the groundwater model for use in the
verification of monitoring.
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Development Consent Condition

Where
addressedin this
Plan

The existing groundwater monitoring network will continue
fo be utilised to monitor impacts associated with the
Revised Preferred Project. The existing groundwater
monitoring program will be reviewed and updated to
reflect the Revised Preferred Project as part of an update
fo the existing Russell Vale East Water Management Plan.
The groundwater monitoring program will include
monitoring of groundwater levels, water quality, mine water
inflows, pumping volumes and stream flows. The ongoing
collection and interpretation of the data will be used to
update the TARP trigger levels and the groundwater model
as required.

Within 3 months of
approval and
ongoing

Section?7

Existing monitoring and management measures associated
with the mining of longwalls 4 to 6, as set out in the existing
Russell Vale East Water Management Plan and LW5 Water
Management Plan willremain in place.

Ongoing, with
regular review of
the results,
effectiveness and
ongoing need for
monitoring as set
out in the Water
Management Plan

Captured within
this document

WCL will obtain WALs, or alternative mechanisms agreed in
consultation with the Natural Resources Access Regulator,
for all groundwater or surface water take in the course of
mining.

Ongoing

Refer EP WMP

2.3Relevant Legislation

The legislationrelevant to this GWMP is consistent with that included in the EP WMP.

2.3.1 Water Management Act 2000

Water take associated with the RVE UEP is required to be licensed under the NSW Water
Management Act 2000. Wollongong Coal holds a current Water Access Licence (WAL36488) for
515ML (units) peryearwithin the Sydney Basin Nepean Groundwater Source - Nepean Management
Zone 2 and were successfulin a bid for a further allocation of 100 units within this groundwater source
in early 2020. Wollongong Coal therefore holds sufficient allocation to account for the predicted
maximum groundwaterinflows to Russell Vale Colliery workings of 288ML/year (refer Section é).

As discussed later in Section 6, the peak reductionin baseflow for Cataract River, Cataract Creek
and Bellambi Creek combined is predicted to be very small, with the volume apportioned to the RVE

UEP being between 2.3ML/yearand éML/year.
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Wollongong Coal currently holds sufficient licences to account for the volume of predicted water
take at Russell Vale Colliery. These licences are however held in the water sharing plan relevant to
groundwatersources only.

Full details on waterlicensingis included in the EP WMP.

2.4Guidelines and Policies

This plan has been prepared withreference to the following documents:

Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC 2000)

Australian and New Zealand Guidelines for Fresh and Marine Water Quality — Water Quality
Framework (ANZG 2018)

Approved Methods for Sampling and Analysis of Water Pollutants in New South Wales (DEC, 2004)
Australian Standard/New Zealand Standard (AS/NZS) 5667:1998 Parts 1, 4 and 6

Barnett B., Townley L.R., Post V., Evans R.E., Hunt R.J., Peeters L., Richardson S., Werner AD.,
Knapton A., Boronkay A. (2012), Australian groundwater modelling guidelines: Waterlines report,
National Water Commission, Canberra

Groundwater Monitoring and Modelling Plans — Infroduction for prospective mining and
petroleum activities (NSW Department of Industry, Water (DPIE Water) 2014)

National Water Quality Management Strategy Guidelines for Groundwater Protectionin Australia
(ARMCANZ/ANZECC)

National Water Quality Management Strategy (Department of Environment and Energy (DoEE)
2015)

NSW State Groundwater Policy Framework Document (NSW Department of Land and Water
Conservation [DLWC])

NSW State Groundwater Quality Protection Policy (DLWC)
NSW State Groundwater Quantity Management Policy (DLWC) Draft
NSW Groundwater Dependent Ecosystem Policy (DLWC)

Murray-Darling Basin Commission Groundwater Quality Sampling Guidelines Technical Report No
3 (MDBC).
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3.  GENERAL INFORMATION

3.1Previous Mining

RVC is one of a number of underground coal mines within the Southern Coalfield. Other mining
operations include Appin, West Cliff, North CIiff, Metropolitan, Tahmoor and Dendrobium mines.
Regionally, the closest active mining operations include the Appin Mine located approximately
13 km to the northwest, operatingin the Bulli Seam, and Dendrobium Colliery located approximately
12 km south west, operatingin the Wongawilli Seam.

Underground mining has been undertaken at RVC since the 1880s, with extraction having occurred
in the Bulli, Balgownie and Wongawilli Seams. These coal seams were accessed directly from the
llawarra escarpment via adit entries directly into the target coal seams. There are 24 known adits or
portals into the lllawarra escarpment at RVC associated with historical mining activities. Three of
these adit entfries are associated with the mining of the Wongawilli Seam and will be utilised in future
operations.

Within the Bulli Seam, bord and pillar mining, pillar extraction and numerous longwall panels have
largely exhausted the Bulli Seamresource in the eastern part of the colliery lease holding. Bulli Seam
miningin the RVE UEP area was effectively finished by the 1950s. Elevenlongwall panels were mined
in the Balgownie Seam between 1970 and 1982. Three short longwall panels (Figure 1-1) were mined
in the Wongawill Seam between 2012 and 2015 in the RVE UEP area. The effects of historical mining
have therefore been experienced across the RVE UEP area over a long period of time.

Figure 1-1 shows the previous mining areaswithin and in the vicinity of the RVE UEP area. The primary
historicallongwall mining related impacts are associated with subsidence and groundwater.

3.2Climate

RVC operates an Automated Weather Station (AWS) at the RVC Pit Top (Figure 1-1) for the purpose
of collecting meteorological data and informing environmental management activities at the Pit
Top.

Rainfalldata at site hasbeen monitored since November 2013 to present. Table 4 includes a summary
of site rainfall data and monthly rainfall frends are shown in Figure 3-1. Site rainfall monitoring
indicates that the annual rainfallat RVC has varied from 866 mm (2019) to 1,756 mm (2015), withan
average annual rainfall of 1,115.70 mm/year. Average monthly rainfall at site is around 59.83 mm to
157.75 mm; however, this can vary between 20 mm/month to 202 mm/month (10th and 90th
percentilerange).

Longer term rainfall datais also available from the Scientific Information for Land Owners (SILO)
database of historical climate records for Australia (Queensland Government 2022). SILO interpolates
rainfall records from available stations for an area within 100 km of the coordinates
Latifude -34.35/Longitude 150.85. The historical average monthly rainfall data collected by SILO
between 01/01/1900 to 01/01/2022 is shown in Table 4. The table shows the historical regional data
has an average annualrainfall of 1,259.600 mm/year.
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Table 4 Long Term Average and 2021 Climate Data

Rainfall an

(mm)

Historical

Average 7353 | 87.64 | 19079 | 10733 | 8103 | 12557 | 6198 | 12291 | 4640 | 8386 | 6493 | 6974 | 111570
(Site)

Z0ZIRGINICIE RPN I * * 321 | 4868 | 455 | 000 | 3711 | 11223] 5645 | 6025 -
(site)

Historical

et | 14107 | 16240 | 15035 | 12562 | 11887 | 12436 | 9467 | 7931 | 7159 | 9380 | 10904 | 11311 | 1384.18
(SILO)

202255_?)';'"’" 131.00 | 1124 | 289.3 | 18.10 | 143.20 | 55.80 | 28.00 | 66.00 | 41.50 | 94.50 | 176.40 | 103.40 | 1259.60

Note: * no rainfall data collected at AWS in March and April 2021

On average, February is the wettest month and September is the driest month. Regionally, January
is typically the warmest month, with July the coolest. SILO historicalregional data has an average
annual pan evaporation of 1,365 mm/year (Queensland Government 2020).

The cumulative rainfalldeparture (CRD) has been calculated for site data and the longer term SILO
data, as presented in Figure 3-1 and Figure 3-2. CRD graphically shows trends in recorded rainfall
compared tolong-term averages and provides a historicalrecord of relatively wet and dry periods.
Arisingtrendinslopein the CRD graphindicates periods of above average rainfall, a declining slope
indicates periods when rainfall is below average, and a level slope indicates average rainfall
conditions. As shown in Figure 3-1, based on the short term site data, the area experienced below
average rainfall from around 2016 to 2018, affer which time the site experienced variable rainfall
When comparing to longer term trends (Figure 3-2) the data shows a more prolonged period of below
average rainfallhas been experienced in the region since 1990.
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Figure 3-1 Cumulative Rainfall Departure (Site)
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3.3Hydrology

RVE UEP is located within the UpperNepean Catchment declared Metropolitan Special Area under
the Water NSW Act, which forms part of Greater Sydney's drinking water supply catchment. The main
drainage lines within and downstream of RVE UEP are Cataract Creek, CataractRiver and Bellambi
Creek (refer Figure 1-1). Bellambi Gully is also present at the base of the escarpment and flows to the
ocean to the east. These streams are ephemeral and intermittent, only flowing for short periods
following rain. The upperreaches occur on the sandstone benches and upperridges before passing
through steep slopes and info the main channels of the corresponding creeks. Due to the
topography, these tributaries do not tend to support pools.

RVE UEP is situated within the upper catchment of the Cataract Reservoir, beyond the full supply level
of the reservoir. The reservoiris an artificial storage formed by Cataract Dam and has a maximum
capacity of 97,190 ML. Cataract Reservoir has a total catchment area of approximately 127.8 knm?.
Full details on the surface water conditions relevant to RVE UEP are outlined withinthe EP WMP.

3.4Geology
3.4.1 Regional geology

RVE UEP is located in the southern extent of the Permo-Triassic Sydney Basin. Within RVE UEP, the strata
dip atbetween 1in25and 1in 30to the west-north-west fromits outcrop on the llawarra Escarpment.
A summary of the geological units within the RVE UEP is providedin Table 5 and mapped surface
geology shown in Figure 3-3.

As shown in Figure 3-3, Triassic age Hawkesbury Sandstone is present on the surface over most of RVE
UEP. The Bald Hill Claystone that underlies the Hawkesbury Sandstone outcrops in Cataract Creek
and its tributaries. The Bulgo Sandstone that underlies the Bald Hill Claystone outcrops along the main
channel of Cataract Creek onboth sides of Mount Ousley Road (SCT 2019).

The Pit Top Area occurs at the base of the llawarra Escarpment, below the outcrop of the Bulli Seam
and Wongawill Seam. According to the Wollongong 1:50k geology mapping, the geology at surface
across the Pit Top Area comprisesthe Permian aged Woonona CoalMember (Piy) overlying the Erins
Vale Formation (Pie) and Unanderra Coal Member (Pip). The Woonona Coal Member comprises
interbedded coal, carbonaceous siltstone, claystone and tuffaceous claystone that dips to the
north-west. The 1:50k geology mappingindicates Quaternary alluviumis present over 800 m east of
the site along the coastline. Local site geotechnical assessment by Terra Insight (2020) indicatesthe
potential for alluvium or colluvium localised along Bellambi Gully, unconformably overlying the
Permian coalmeasures. Drillhole BH201 indicated the presence of silty sandy clay and clayey gravel
down to 5 m depth beneath fill material and overlying weathered Permian coal measures (Terra
Insight, 2020).

3.4.2 Structural geology

Regional mapping of faults, folds and dykes based on the Southern Coalfields 1:100k mapping and
site-specific mappingis shownin Figure 3-3.
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Igneous intrusions are present across the RVE UEP including a series of dykes and a large sill (Bulli Sill
Complex) to the east and north of Wonga East (refer Figure 3-3) (NRE 2014). The main structural
features are the South Bulli Syncline and the Corrimal Fault south of the RVE UEP. As reported by
GeoTerra/GES (2020), the Corrimal Fault has a 1.3to 3.0 m displacement in the vicinity of the workings
within the Bull Seam and a maximum recorded displacement of 28.7 m within a 20 m wide faulted
zone. The Corrimal Fault frends in a south-east north-west direction and is located to the west of LW4
and LWS5 but passes through LWé (approximately 340 m) then phases out to the north of LW6. The
fault is not interpreted to be present between the proposed bord and pillar workings and Cataract
Reservoir (SCT2019).

A north-west south-east trending splay off the Corrimal Fault (associated with Dyke D5) and a
south-west north-east fault (associated with Dyke Dé) are also located to the south of the eastem
block of workings, with the Dé fault crossing under CataractRiver, to the west of the proposed eastem
block (GeoTerra/GES 2020). No known or observed groundwaterinflows have been associated with
any faultsintersected by the workings at Wonga Eastin the Bulli, Balgownie or Wongawiilli Seams (SCT
2019).

The north-west south-east frending Rixon's Pass Fault is shown at surface on the 1:100,000 geological
map to be sub-parallel to Cataract Creek (refer Figure 3-3); however, no frace of it has been
identified in the Bulli or Balgownie workings.
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WOLLONGONG COAL

Table 5 Site Geology

Formation

‘ Age

Lithology

Thickness in
Project area

Quaternary Swamps Upland swamps comprise sandy and silty sediments transported by overland flow from the weathered Triassic | A few cm up to
sandstones. The swamps generally comprise a basal layer of yellow or grey mineral sandy loams overlain by an | 2 min RVE UEP
organic horizon fo highly organic spongy black peats.

Alluvium/ Colluvium Localised along some creeks, gullies. Within the Pit Top Area it can comprise silty sandy clay and clayey gravel. Up to 5 m deep

Triassic Hawkesbury The bedded to massive quartzose sandstone with grey shale lenses up to several metres thick is uppermost in the | absent to 181 m

Formation stratigraphic sequence in the western extent of RVE UEP. It can contain up fo 4% manganiferous siderite and up to | thick
0.5% of iron sulfide (principally marcasite) with minor solid solution incorporation of nickel, zinc and manganese
sulfides.
Narrabeen Newport and Garie The Newport and Garie Formations are exposed in reaches of Cataract Creek and localised areas on the eastern | 4.6 — 36 m thick
Group Formations extent of RVE UEP. The Newport Formation has interbedded grey shales and sandstones and has a variable
thickness across RVE UEP. The Garie Formation is generally around 3m thick and contains cream to brown, massive,
characteristically oolitic claystone with arelatively constant thickness across RVE UEP.
Bald Hill Claystone Present at surface in localised areas on the eastern extent of RVE UEP. Typically chocolate brown to red brown | 17 — 42 m thick
kaolinitic marker bed claystone with silty and sandy grey and mofttled grey - brown zones with arelatively constant
thickness over the Application Area. It predominantly consists of 50 - 75% kaolinite with hematite and siderite as
accessories.
Bulgo Sandstone Present at surface inlocalised areas on the eastern extent of RVE UEP. Thickly bedded, medium to coarse grained | 113 — 154 m thick
lithic sandstone with occasional conglomerate and shale.
Stanwell Park Greenish-grey mudstone and sandstone, with a general thickening of the claystone to the north west. 15 - 26 m thick
Claystone
Scarborough Thickly bedded sandstone with shale and sandy shale lenses up to several metres thick. 16 — 31 m thick
Sandstone
Wombarra Claystone | Has a similar lithology to the Stanwell Park Claystone and generally thickens to the south east. 35- 61 m thick
Coal Cliff Sandstone Shales and mudstones contiguous with the underlying Bulli seam and varies from a quarizose sandstone in the east | 8 - 13 m thick
to a more shale/mudstone dominated unit in the west.
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Age Formation Group Lithology Thickness in
Project area
Permian lllawarra The lllawarra Coal Measures consist of interbedded shales, mudstones, lithic sandstones and coal seams, including | ~ 200 m thick
Coal the BulliSeam, Loddon Sandstone, Balgownie Seam, Lawrence Sandstone, Eckersley Formation, Wongawilli Seam
Measures and Kembla Sandstone.
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3.5Hydrogeology
3.5.1 Hydrogeology Summary

The main hydrogeological units within the RVE UEP area include:
e Quaternary alluvium and colluvium
e Quaternary swamps including upland swamps and headwater swamps
e Hawkesbury Sandstone:
=  Shallow weathered Hawkesbury Sandstone
= DeeperHawkesbury Sandstone
e Narrabeen Group

e lllawarra CoalMeasures, including the Bulli Seam and Balgownie Seam previously mined, and
Wongawilli Seam that was mined in LW4 to LW6 and is the target seam for future operations
at RVE UEP

¢ Basement-sedimentary sequence underlying the Wongawiilli Seam.

Discussion on each of the groundwater bearing units is summarised below. Knowledge of the
groundwatersystems is provided by a network of shallow Open Standpipes (OSPs) and Vibrating
Wire Piezometers (VWPs) across the RVE UEP.

Quaternary Alluvium and Colluvium

At the top of the escarpment, due to the steep topography and limited alluvium within the
Cataract Reservoir storage, there is no notable groundwater bearing stream-based alluvium
within the RVE UEP.

Alluvial and colluvial deposits may also occur along Bellambi Gully in the Pit Top area. Dirill hole
data (BH201) collected by Terra Insight (2020) indicatesthe presence of silty sandy clay overlying
extremely weathered Permian coal measures. Drill holes across the Pit Top area outside of the
creek alignment indicate the presence of clay-rich residual soil o around 3 m to 4 m depth,
overlying weathered Permian coalmeasures (silfstone and shale).

Within the Pit Top Area a shallow water table was intercepted around 4 m below ground within
the fill material, sediments and weathered Permian coal measures (Terra Insight, 2020). In 2021
three shallow monitoring bores were installed in December 2021 within the Pit Top area, including
one bore localised near Bellambi Gully. Water was intersected during driling of the bore near
Bellambi Gully; however, no sampling has yet been undertaken on the recently installed bores.

Quaternary S wamps

Quaternary unconsolidated alluvial and colluvial sediments are present within both valley fill and
headwaterupland swamps (refer Figure 3-3).

The existing site monitoring network includes piezometers within the swamp deposits across
RVE UEP. Based ondrilldata collected at site from the swamp piezometers, the swamps within the
RVE UEP comprise humic sands and clayey sands generally less than 2 m thick, overlying
weathered Hawkesbury Sandstone.
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Hawkesbury Sandstone

The Hawkesbury Sandstone outcrops over most of the lease area although it has been partialy
erodedin the central valley of Cataract Creek where the upperBulgo Sandstone is exposed.

The Hawkesbury Sandstone is the main aquiferin RVE UEP along with the coal seams. The low
groundwater flow rates within the Hawkesbury Sandstone are primarily horizontal, with minor
vertical leakage due to the dominant horizontal bedding planes and bedding discontinuities
interspersed with generally poorly connected verticaljoints.

Narrabeen Group

The Triassic aged Narrabeen Group underlies the Hawkesbury Sandstone and occurs at surfacein
localised areas along the escarpment and in localised areas where the Hawkesbury Sandstone
has been eroded away near CataractRiver, Cataract Creek and Bellambi Creek.

The Narrabeen Group includes sandstone units (i.e. Bulgo Sandstone, Scarborough Sandstone
and Coal Cliff Sandstone) inferbedded with low permeability claystones (i.e. Bald Hill Claystone,
Stanwell Park Claystone and Wombarra Claystone). The Narrabeen Group lithologies have
significantly lower yielding aquifers compared to the Hawkesbury Sandstone, with very minor
productive supplies obtained in the Southern Coalfield due to its generally deeper elevation
below surface and its very low permeability.

Within the RVE UEP areaq, the lower portions of the Narrabeen Group have already been locally
fractured and depressurised above the existing Wongawilli, Bulli and Balgownie seam workings.
Previous investigations into the goaf effects have been conducted across the site and surrounding
mines. As reported by GeoTerra (2012), packer testing was conducted at the site monitoring
locations and showed a reductionin permeability with depth. The Stanwell Park Claystone also
recorded a lower permeability compared to the sandstone units despite goaf effects within the
areq.

lllawarra Coal Measures

The lllawarra Coal Measures are the primary economic sequence of interestin the Sydney Basin,
and consist of inferbedded sandstones, shale and coalseams. Within the RVE UEP area, historical
mining targeted the Bulll Seam and Balgownie Seam, with more recent longwall mining within the
Wongawilli Seam (LW 4-6).

The coal seams outcrop to the east of the RVE UEP along the base of the escarpment, and dip
approximately 2° towards the north-west. There are three main coal seams within the RVE UEP
areq:

The Bulli Seamis around 2 to 4.7 m thick and occurs around 205 m to 290 m below surface within
the RVE UEP. The Bulli Seam has historically been extensively worked by longwall and bord and
pillar methods within the region. The Bulli Seam overlies the Loddon Sandstone thatis 5.5t0 13.6 m
thick andin turn overlies the Balgownie Seam.

The Balgownie Seamis around 0.8 o 1.5 m thick and has some localised longwall extraction within
the RVE UEP. The Balgownie Seam is separated from the underlying Wongawilli Seam by around
10.6 to 24.7 m of interburden (sandstone/siltstone).

The Wongawili Seam is around 6.2 to 10.5 m thick based on the combined thickness across
multiple seam splits. The Wongawilli Seam has been mined at LW4-6 within the RVE UEP. The seam
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is around 250 to 380 m below surface and around 24 to 36 m below the Bulli Seam. The Wongawilli
Seamis the target seam for the proposed bord and pillar workings with a proposed mining height
of 2.4 m in the basalsection of the Wongawilli Seam.

The coal seams are the main groundwater bearing unit within the llawarra Coal Measures, due
to secondary porosity associated with fractures and cleats. The interburden material (siltstone,
sandstones and shale) generally exhibits low permeability. The permeability of the coalseams has
been assessed at site and within the region and has been found to vary spatially and with depth.

The permeability of the Permian stratais also influenced by goaf effects and natural fracturing
and faulting. The Bulli, Balgownie and Wongawill seams have been fractured and depressurised
to varying degrees by the existing workings.

3.5.2 Groundwater Users

The RVE UEP is located within the Metropolitan Special Area and forms part of the Sydney drinking
water supply catchment. There are no private water supply works located within the Cataract
Reservoircatchment or along Bellambi Gully.

3.5.3 Groundwater Dependent Ecosystems

Biosis (2020) undertook an assessment of the potential for the study area to support groundwater
dependent ecosystems (GDEs), using the Australian Government's Bureau of Meteorology,
Groundwater Dependent Ecosystems Atlas (GDE Atlas) (BOM 2018), a download of metadata
from State of NSW, and the NSW Office of Water Risk Assessment guidelines for groundwater
dependent ecosystems (Serov et al. 2012). No areas reliant on the surface expression of
groundwater are mapped within the study area according to the GDE Atlas or metadata (DPI
Water 2016). Water Observations from Space mapping was also reviewed (Figure 4-1), which
shows a low occurrence of water at surface (percentage of observations with water present at
surface, based on satellite imagery since 1987).

Some small areas of mapped plant communities have been mapped within RVE UEP as having
moderate to high GDE potential, as shown in Figure 4-1. Each of the plant communities occuron
Hawkesbury Sandstone, or Bulgo Sandstone where it occurs at surface. Areas of shallow water
table are potentially accessible by the roots of the vegetation. Areas of watertable more than 10
m below the surface are generally considered to be inaccessible to all but the deepest rooted
vegetation. Discussion on the shallow water table and the monitoring program targeting the
potential GDE areasisincluded in Section 5.

Upland swamp communities have also beenidentified within the RVE UEP area (refer Figure 4-1).
Discussion on the swamp stratigraphy and monitoring program are included in Section 3 and
Section 4, respectively. Details on the swamp ecology are included within the Biodiversity
Management Plan.

The Hawkesbury Sandstone also provides baseflow contributions to surface water features where
gradients enable this. Details on the surface water baseline data and monitoring program are
included withinthe EP WMP.

3.6Ecohydrological Model

The conceptual ecohydrological model for RVE UEP was prepared based on previous studies
conducted at the site including the groundwater impact assessment (GeoTerra/GES 2020),
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surface water assessment (Umwelf 2019) and ecological assessment (Biosis 2020). The conceptual
model has been represented for RVE UEP in Figure 3-4. The figure shows the main stratigraphic
units, recharge and discharge processes, ecological receptors and inferred groundwater
conditions during mining and post closure.

The main ecohydrologicalfeaturesrelevant to RVE UEP include:

e Creeksoverlyingand in vicinity of RVE UEP:

Cataract Creek - a fourth order stream associated with Cataract Reservoir. Channelinvert
elevations for Cataract Creek fall from approximately 340 to 285 mAHD. The creek is
incised info the Hawkesbury Sandstone that contributes baseflow where hydraulic
gradients enable this.

CataractRiver-a regulated fourth order stream under the NSW Water Management Act
2000. It has a length of approximately 6.7 km from its headwaters to the full supply level of
Cataract Reservoir. Channel invert elevations fall from approximately 430 to 285 mAHD.
The creek is incised into the Hawkesbury Sandstone that contributes baseflow where
hydraulic gradients enable this. Future bord and pillardo not underlie the Cataract River.

Bellambi Creek - a third order stream upstreamfor the first 5.5 km, then fourth order draining
to the Cataract Reservoir. The creek is approximately 6.4 km long from its headwaters to
the full supply level of CataractReservoirand has a catchment area of 9.3 km?2. Channel
invert elevations fall from approximately 453 to 286 mAHD. The creek is incised info the
Hawkesbury Sandstone that contributes baseflow where hydraulic gradients enable this.
RVE UEP workings do not underlie orinteract with the main Bellambi Creek stream channel.

Bellambi Gully - occurs on the lower slopes of the llawarra Escarpment and flows east
towards the Pacific Ocean. The gully has an elevation of 400 mAHD along the escarpment,
declining down to 30 mAHD to the east around Corrimal where it flows past residential,
recreational, commercial and light industrial facilities. Geology along the gully is mapped
as the Sydney Group and Erins Vale Formation that underlie the llawarra Coal Measures.
Quaternary alluvium is mapped along the creek further to the east, outside of the mine
lease area.

e Alluvium, colluvium and regolith — within the Pit Top Areaq, recent geotechnical driling
identified the presence of clayey gravels along the alignment of Bellambi Gully. Elsewhere
across the site, driling identified the presence of fillmaterial and clay-rich residual soil overlying
weathered Permian coal measures (siltstone and shale). Groundwater was detected in the
shallow water table within the sediments and weathered Permian coal measures. Based on
the site geology and historicalland use, it is anficipated that the groundwater exhibits similar
water quality to the Permian coalmeasures. Noimpacts to groundwater have been previously
identified for the approved operations. The RVE UEP will involve upgrades to surface
infrastructure around the Pit Top Area. However, no new activities that could interfere with the
shallow watertable (i.e. excavation orwater storage) will be undertaken at site.
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Swamps - shallow upland swamps in the RVE UEP area extend to approximately 2 m depth

and overly weathered Hawkesbury Sandstone. The swamps are recharged from rainfall and
shallow flow, with trends influenced by climatic conditions and potentially by surface
subsidence impacts from historical longwall mining. The swamps at site are generally
hydraulically separated from the lower Hawkesbury Sandstone regional water table.
Depressurisation due to first workings or the future RVE UEP bord and pillaris not predicted to
cause additionalimpacts to swamp water conditions.

Hardrock Aquifer systems:

Hawkesbury Sandstone — main aquifer in the region that provides baseflow contributions
where incised along creeks and reservoirs. Groundwater flow is generally to the north, but
with localised flow towards the escarpment and towards incised creeks. The Hawkesbury
Sandstone is hydraulically separated from the underlying Bulgo Sandstone and deeper
ithologies by the Bald Hill Claystone, except where the claystone is fractured by
subsidence oreroded away in the channel of Cataract Creek. Localised drawdown within
the Hawkesbury Sandstone has been observed associated with historical and existing
mining at site.

Narrabeen Group - inferbedded sandstones and low permeability claystones that inhibit
downward seepage. Drawdownis observed within the RVE UEP area within the sandstone
units (i.e. Bulgo Sandstone) inresponse to current and historical mining. This is due to goaf
effects from longwall mining that resulted in increased permeability of overlying strata.

Permian Coal Measures — groundwater occurrence largely associated with the coal seams
via secondary porosity. Groundwater within the coal measures is expected to be
extensively depressurised by historical operations. Water quality within the coal seams is
generally alkaline with fresh to brackish water quality and some trace metals.
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Figure 3-4 Ecohydrological Model
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4. SWAMP BASELINE DATA

4.1 Swamp Monitoring Network
Swamps are present at surface across the RVE UEP areaq, as presented on Figure 4-1.

The existing swamp monitoring network across RVE UEP has been progressively installed since 2012
and covers 18 swamps within RVE UEP (BCUS4, BCUS11, CCUS1, CCUS2, CCUS3, CCUS4, CCUSS5,
CCUS6, CCUS10,CCUSTT, CCUS12, CCUS 14, CCUS20, CCUS21, CRUS 1, CRUS2, CRUS3 and CRUSY).
The network comprises:

¢ 8 monitoringlocations equipped with soil moisture probes

o 6 locations equippedwithshallow piezometers

e 22 locations equippedwith soilmoisture probes and shallow piezometers
e 2locations nearswamps equipped with shallow piezometers

Details on the swamp monitoring network are shown in Table 6 and locations are shown in
Figure 4-1. Table é includes details on the relevant swamp site, intake lithology and type of
monitoring point. The monitoring program includes collection of daily timeseries data of soil
moisture changes with depth with the soil moisture probes, recording water levels 6 hourly with
level loggers in selected piezometers, and two monthly manual water level monitoring. When
water is present, water quality monitoring is also conducted, including monitoring of
environmental water tracers, with two monthly field testing of physiochemical properties (i.e.
electrical conductivity and temperature) and quarterly sampling and laboratory analysis for major
ions. Details on swamp monitoring in entirety are contained in the Upland Swamp Monitoring
Program (USMP) (RVC EC PLN 008).

Figure 4-1 presents the currently installed monitoring locations for swamps relative to historical
mine operations and approved future bord and pillar. As shown in Figure 4-1, swamps CRUS]T,
CCUS3, CCUS4 and CCUS6 occurwithin proximity to the completed longwallmining (LW4 to LW6)
that experienced subsidence impacts. Negligible subsidence impacts are predicted as part of
future approvedbord and pillar within the Wongawiill Seam at RVE UEP.
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Table 6 Water Monitoring Network for Swamps

. . Ground
Site 1D installed| S0 | onsarny| Level | Litholegy?
mAHD!?
PB4A BCUSA | Nov-14 | 302382 | 6198016 | 340.8 | 1.35 |117-159| HC/WS | SMandPZ
PB4B BCUS4 | Nov-14 | 302431 | 6198020 | 3370 | 1.56 |0.35-0.77| HC/WS | SMandPz
PBAC BCUSA | May-12 | 302460 | 6198060 | 333.0 | 1.22 |0.25-0.63| HSC/WS 74
PB4D BCUSA | Nov-14 | 302526 | 6198018 | 3336 | 1.45 |0.35-0.60| HSC/WS | SMandPZ
PCC10A CCUSI0 | Nov-14 | 302625 | 6197639 | 329.1 | 1.62 |0.30-0.59| HSC/WS | SMand Pz
PCc10B CCUSI0 | Nov-14 | 302691 | 6197672 | 337.4 | 1.57 |0.48-0.98| HSC/WS | SMand Pz
PCC12A CCUS12 | Nov-14 | 302047 | 6197858 | 361.6 | 1.65 |0.27-0.72| CS/WS | SMandPZ
PCc12B CCUS12 | Nov-14 | 302038 | 6197964 | 366.5 | 1.59 |0.11-0.27 WS SM and PZ
PCC2 CcUS2 | May-12 | 303745 | 6196080 | 3714 | 0.96 |1.10-1.63| HSC/WS | SMandPZ
PCc3 CCUS3 | May-12 | 302820 | 6196810 | 3519 | 1.26 [0.70-1.12| SC/WS Pz
PCCAA ccus4 Oct-14 | 302678 | 6196900 | 3424 | 1.35 [1.11-162| HSC/Ws Pz
PCcaB ccusa Oct-14 | 302604 | 6196877 | 3421 | 1.04 |1.34-195| HSC/WS | SMand Pz
PCcaC ccusa Oct-14 | 302579 | 6196931 | 3401 | 1.71 |0.77-1.11| HSC/WS | SMand Pz
PCc4D CCUS4 | Mar-12 | 302615 | 6196925 | 3395 | 1.60 |0.45-0.94| SC/WS | SMandPz
PCCSA CCUS5 | May-12 | 302110 | 6197150 | 3152 | 1.41 |0.70-1.20| HSC/WS | SMand Pz
PCCSB CCUS5 | May-12 | 302245 | 6197250 | 299.2 | 1.39 |0.80-1.23| HSC/WS | SMand Pz
PCC5C CCuss Oct-14 | 302234 | 6197073 | 3195 | 1.46 |0.50-0.84 | HSC/WS 74
PCCSD Cccuss Oct-14 | 302295 | 6197172 | 307.7 | 1.72 |0.73-1.22| HSC/WS | SMandPZ
PCc6 CCUS6 | Mar-12 | 303165 | 6196790 | 3510 | 1.33 |0.70-1.12 WS Pz
PCriA CRUS1 | Mar-12 | 302330 | 6196625 | 349.3 | 1.70 |0.30-0.49 | HSC/WS | SMand Pz
PCriB CRUS1 Oct-14 | 302247 | 6196655 | 337.3 | 1.57 |0.44-069| HSC/WS | SMand Pz
PCricC CRUS1 Oct-14 | 302229 | 6196762 | 3417 | 1.32 |0.65-1.15| HSC/WS | SMand Pz
PCriD CRUS1 Oct-14 | 302263 | 6196879 | 3464 | 1.36 |0.22-0.38| SC/WS PZ
Sp1 CTE?E Mar-12 | 303245 | 6196955 | 331.6 | 1.36 [ 0.10-057 | SC/WS Pz
Near
P2 ccus3 & | Mar-12 | 302830 | 6196905 | 3460 | 1.66 | 0.55-1.02| SC/WS Pz
CCus4
PCClA* ccusl Jul-21 | 303382 | 6196263 TBC 135 | 05-2 Swamp SMPaz‘”d
PCc1B* ccusl Juk21 | 303512 | 6196355 TBC - - Swamp M
PCC1CH ccusi Juk21 | 303609 | 6196292 TBC 165 | 05-2 Swamp | SMand PZ
PCcl1* CCUS11 | Juk21 | 302531 | 6197700 TBC - - Swamp M
PCCl4A* CCUS14 | Jul21 | 304311 | 6195771 TBC |0.895| 05-2 Swamp | SMand Pz
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. . Ground
Easting | Northing Intake
Installed Level . 4
GDA94 756 | GDA94 756 Lithology
mAHD?

PCc14B* CCus14 Jul-21 304276 6195820 TBC - - Swamp SM
PCc20* CCUSs20 Jul-21 303513 6196568 TBC 0.925 0.5-2 Swamp SM and PZ
PCc21* CCus21 Jul-21 303481 6196772 TBC - - Swamp SM
PCc6B* CCuse Jul-21 303020 6196609 TBC 0.810 0.5-2 Swamp SM and PZ

PCr2* CRUS2 Jul-21 302784 6196158 TBC - - Swamp SM
PCr3* CRUS3 Jul-21 303177 6195925 TBC - - Swamp SM
PCre* CRUS6 Jul-21 301928 6198123 TBC - - Swamp SM
PB11* BCUS11 Jul-21 302220 6197915 TBC - - Swamp SM
* Locations indicative only, to be surveyed TBC - to be confirmed with site survey
Notes: 1. Ground level based on DEM
2 TOC —Top of Casing in magl — meters above ground level
3. mbgl — meters below ground level
4 WS —weathered sandstone HC —humic clay CS - clayey sand
HSC — humic sandy clay SC - sandy clay
5. SM = soil moisture PZ - piezometer
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4.2Swamp Monitoring
4.2.1 Soil Moisture and Water Levels

Monitoring of the soilmoisture and waterlevel within swamp deposits has been conducted in RVE
UEP at swamps BCUS4, CCUS10, CCUS12, CCUS4, CCUSS and CRUST since 2012. Over 2021,
additional monitoring locations were installed at swamps CCUS1, CCUST14, CCUS20, CCUS21,
CRUS2 and CRUSé (refer Section4.1).

Soilmoisture is measured with Odyssey SM probe which measures the dielectric constant of moist
soil fo determine the moisture content. Probes are typically 1 m deep with five sensors typically at
10, 30, 50, 70 and 90 cm below surface. The observed soil moisture trends are presented in
Appendix B compared to total monthly rainfall at site. The data shows a good correlation
between increasing moisture content in response to rainfall events, with the highest rainfall
generally occurring within the summer to autumn months from February to March (refer
Section3.2). Some data gaps are visible intermittently in the graphs in Appendix B. These are due
to instrument error related to the age of equipment; the swamp soil moisture probes were
replaced across the site in November 2020 to enable ongoing monitoring.

Water level trends for site monitoring piezometers show a good correlation to rainfall trends, with
waterlevelsinthe swampsrising fo at or near surface generally in response torainfall (i.e. over 100
mm/month). The timing of this response varies between sites, with a one-to-two-month lag
between the rainfall event and water level response noted when reviewing data obtained to
date. Across the RVE swamp monitoring network the available manual dipped water levels
indicate unsaturated conditions approximately 47% of the time. For periods when the swamps are
saturated, the median (50th percentile) of readings indicates water present around 0.57 m below
surface.

The swamps are recharged from rainfall and shallow surface flow; however, the site data also
shows variability in the response to rainfall between the different swamp monitoring locations
(refer to Appendix B and Appendix H). Dry bore conditions generally correspond to low rainfall
periods (i.e. below 10th percentile of monthly rainfall, 20 mm rainfall per month), and appears to
be more prevalent for monitoring points at the edge of swamp clusters. Other factors such as the
slope aspect and localised disturbance (i.e. fracks and historical subsidence impacts) also
influences waterlevel and soil moisture conditions.

The swamps at site are generally perched, meaning they are hydraulically separated from the
lower Hawkesbury Sandstone regional water table. There are existing paired bores within the
underlying Hawkesbury Sandstone at swamps CRUS1 (PCr1D and RV18), BCUS4 (PB4C and RV21),
CCUS2 (PCc2 and NRE A) and CCUSé (PCcé, SP1, RV20). The baseline data for the open
standpipes are presented in Appendix D and show that the water heads in the Hawkesbury
Sandstone are generally 1.5 m to 28.9 m below surface.

Further discussion on the soilmoisture and water trends for selected individual swamps with longer
periods of monitoringis included below. The discussionisincluded to provide background on the
pre-existingimpacts to the groundwaterregime and the current groundwater conditions, prior to
commencement of the RVE UEP.
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Swamp BCUS4

There are three sites monitoring soil moisture in swamp BCUS4 (PB4A, PB4B and PB4D). All three sites
show fluctuations in response to rainfall. PB4B has a constant high soil moisture percentage at
depths of 70 and 90 cm below surface. In comparison, PB4A and PB4D fluctuate between moist
and dry, likely due to theirlocation on the edge of the swamp whereas PB4B is closer to the centre.
Swamp BCUS4 overlies the RVE Stage 2 EP area.

A soil moisture profile is shown in Figure 4-2 for site PB4A near swamp BCUS4 from readings
collected in January 2017, and the monthly average soil moisture for data collected since 2014.
The figure shows that the soil moisture content continues to increase with depth up to 75 percent
at 90 cm below surface. The depthto the watertable at swamp BCUS4recorded at PB4A ranges
from 2 to 152 cm below surface. The results show anincrease in soil moisture with depth that likely
relates to influence of evaporation at surface and evapotranspiration by swamp vegetation.
These trends are consistent with trends observed at other swamp locations. The influence of
evaporation/evapotranspiration at surface is further demonstrated in the monthly averages
(Figure 4-2) where the soil moisture near surface is lowest in the hotter summer months. This
seasonal variability is visible at all depths but does decrease with depth, with readings at 90 cm
depthindicating a soil moisture (on average) of between 80 % to 90 %, but canrange between
70 % and 94 % (51h/95M percentile).

Groundwater level trends for PB4C and nearby Hawkesbury Sandstone bore RV21 are shown in
Figure 4-3. RV21 is screened within the upper Hawkesbury Sandstone from 9 m to 22 m below
surface, with PB4C 0.77 m deep and screened within swamp deposits. Figure 4-3 shows
groundwater levels within the upper Hawkesbury Sandstone have been recorded 8 m to 13 m
below surface since monitoring began in 2014. This indicates swamp BCUS4 is hydraulically
separated from the Hawkesbury Sandstone water table based on available data. Monitoring at
BCUS4 providesa useful reference site of current soil moisture and swamp water level conditions
for site swamps unaffected by initial workings under the RVE UEP.

Figure 4-2 Soil moisture profile: PB4A at BCUS4 for set date (left) and average monthly (right)
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20/01/17
0 10
10 ® 20
20 45
L P = 40
E=)
50 & 50
s 2
£ 50 ® “g_
= @ .
= 8 60
% - 70
2 70
80 80
90 * 90
100 100
0 10 20 30 40 50 60 70 80 90100 0 ®  4 & B0 A
Soil Moisture % Soil Moisture (%)
® Soil Moisture % @ 10cm ® Soil Moisture % @ 30cm —Jan ——Feb —==-Mar —=—-Apr
® Soil Moisture % @ 50cm Soil Moisture % @ 70cm May  ===-lun —Jul —Aug
® Soil Moisture % @ 90cm Sep Oct  +===+=Nov Dec
RVC EC PLN 006 Status: Final When approved by DPE: Page 37 of 199
GROUNDWATER MANAGEMENT PLAN Version: F1 Review:

THIS DOCUMENT IS UNCONTROLLED WHEN PRINTED



Site  Russell Vale DOC ID RVC EC PLN 006
Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Tite GROUNDWATER MANAGEMENT PLAN
Figure 4-3 Paired bores in swamps and underlying Hawkesbury Sandstone
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Swamp CCUS2

There is one waterlevel monitoring site in swamp CCUS2 (PCc?2). Groundwaterlevel monitoring is
also recorded at nearby monitoring points NRE A and NRETA (VWP). Water levels within PCc2 are
generally at or near the base of the piezometer, with water level rise recorded in response to
periods of significant rainfall (i.e. over 100 mm/month).

Groundwaterlevel tfrends for PCc2 and nearby Hawkesbury Sandstone bore NRE A are shown in
Figure 4-3. NRE A is screened within the upper Hawkesbury Sandstone from 24 m to 47 m below
surface, while PCc2is 1.63 m deep and is screened within swamp deposits. Figure 4-3 shows
groundwater levels within the upper Hawkesbury Sandstone have fluctuated rapidly compared
to all other bores, with levels recorded at surface to 22 m below surface since monitoring began
in 2009. These trends have previously been reported as being due to pre-existing tension cracks
from historical longwall mining that have increased the vertical connectivity in this area and
resulted in localised enhanced recharge to the Hawkesbury Sandstone (GeoTerra/GES 2020). This
relationship is represented in the ecohydrological section (Figure 3-4). No new subsidence
impacts are predicted for future operations at RVEUEP asit only involves bord and pillar.

Additional monitoringis now undertaken, with a soil moisture probe installed in 2021, along with a
paired bore within the upperHawkesbury Sandstone near CCUS2 at RV45.

Swamp CCUS3

There is one monitoring site in swamp CCUS3 (PCc3). The site has been recorded as dry since
installation in 2012. The monitoring piezometer extends to 1.2 m depth within sandy clay and
weathered sandstone and the site overlies historical workings, including LW5. There is no pre-
mining site data available to verify the cause for these dry conditions. Miningcommenced inthe
area in the 1880s, with Bulli Seam workings active until the 1950’s, Balgownie Seam longwall
workings until 1982 and Wongawill Seam workings (LW4 to LWé) active between 2012 and 2015.

Groundwater modelling of historical groundwater conditions by GeoTerra (2020) and
HydroAlgorithmics (2020a) predicted the presence of shallow water table (within 5 m of surface)
in the Hawkesbury Sandstone near PCc3. Swamp water conditions were not modelled due to the
perched nature of these systems. The Hawkesbury Sandstone groundwaterlevels were predicted
to have been drawn down over 10 m below surface following longwall mining in the area.
Localised drawdown in the Hawkesbury Sandstone was also predicted in the area due to
depressurisation with the RVE UEP mine, but no additional impacts on swamp CCUS3 were
predicted beyond those already experienced.

Swamp CCUS4

There are three sites monitoring soil moisture in swamp CCUS4 (PCc4B, PCc4C and PCc4D). All
three sites show fluctuations inresponse to rainfall. PCc4C and PCc4D are relatively moist ranging
between 10 and 90 cm below surface. In comparison, PCc4B is relatively dry, likely due to its
location on the edge of the swamp whereas PCc4C and PCc4D are closer to the centre. Swamp
CCUS4 willnot overlie active RVE UEP workings but does overlie the Wongawill Seam LWé that was
actively mined until 2015, as well as previous historical mining within the Bulli and Balgownie seams.
The soil moisture data has been collected since 2014 and is representative of groundwater
condifions pre-commencement of RVE UEP; however, there is no unimpacted pre-mining datais
available for comparison.
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Swamp CCUS5

There are three sites monitoring soil moisture in swamp CCUS5 (PCcSA, PCc5B and PCcSED). All
three sites show fluctuations in response to rainfall. PCc5B has a high soil moisture percentage at
30 and 90 cm below surface, but drier at 50 and 70 cm below surface suggesting alternating soil
horizons. PCc5D is relatively moist between 30 and 90 cm below surface, with the highest moisture
percentage at 30 cm below surface. In comparison, PCc5A is relatively dry, likely due to its
location on the edge of the swamp whereas PCc5B and PCcS8D are closer to the centre. Swamp
CCUS5will overlie RVE UEP.

Swamp CCUSé

There is one monitoring site near swamp CCUS6 (PCcé); however, this monitoring location is not
directly within the mapped swamp. An additional two piezometers (SP1 and SP2) are also located
near CCUS6 and intersect the surficial Hawkesbury Sandstone.

Site PCcé has beenrecorded as dry since installationin 2012. The monitoring piezometer extends
to 1.2 mdepth within sandy clay and weathered sandstone and the site overlies historical longwall
workings including Wongawilli Seam LW4. It is noted that monitoring points SP1 and SP2 near
CCUS6 have also been recorded as dry since monitoring commenced in 2012, both overlying
LWSA. This likely relates to the shallow construction of these piezometers (less than 1 m depth).

There are currently no open standpipes near swamp CCUSé within the Hawkesbury Sandstone
water table. Therefore, frends have been compared to groundwater head readings within the
deeper Hawkesbury Sandstone from nearby VWP RV20 (at 35 m depth). The results show a
separation of around 30 m betweenswamp levels and the potentiometric surface in the deeper
Hawkesbury Sandstone. Groundwater level tfrends between the paired sites are shown in Figure
4-3.

Groundwater modelling of historical groundwater conditions conducted by GeoTerra (2020) and
HydroAlgorithmics (2020a) predicted the presence of shallow water table (within 5 m of surface)
in the Hawkesbury Sandstone nearPCcé. Swamp water condifions were not modelled due to the
perched nature of these systems. Groundwater in the Hawkesbury Sandstone was predicted to
have been drawn down over 10 m below surface following longwall miningin the area. Localised
drawdown in the Hawkesbury Sandstone was also predicted in the area due to depressurisation
with the RVE UEP mine, but no additionalimpacts on swamp CCUSé were predicted beyond those
already experienced.

Additionalmonitoring locations have beeninstalled over 2021 for CCUSé to monitor swamp water
levels and moisture levels within an area of mapped swamp (PCcéB). In addition, a proposed
standpipe to characterise the water table conditions in the Hawkesbury Sandstone (RV43A) and
monitor potential changes with future mining.

Swamp CCUS10

There are two sites monitoring soil moisture in swamp CCUS10 (PCc10A and PCc10B). Both sites
show fluctuationsinresponse to rainfall, with the highest moisture content between 50 and 90 cm
below surface. Swamp CCUS10 will overlie RVE UEP, but not in the initial year of operations.
Monitoring at CCUS10 provides a useful reference site of current soil moisture conditions for site
swamps unaffected by initialworkings under the RVE UEP.
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Swamp CCUS12

There are two sites monitoring soil moisture in swamp CCUS12 (PCc12A and PCc12B). Both sites
show minor fluctuations in response to rainfall and are relatively dry in comparison to other
swamps. PCc12Ais only moist at 50 to 90 cm below surface, while PCc12B is only moist at 70 to 90
cm below surface. Monitoring at CCUS12 provides a useful reference site of current soil moisture
conditions for site swamps unaffected by initial workings under the RVE UEP.

Swamp CRUS1

There are three sites monitoring soilmoisture in swamp CRUST (PCr1A, PCriBand PCr1C) and water
levels are recorded at PCr1D. All three soil moisture sites show fluctuations in response to rainfall.
PCr1B has a high soilmoisture percentage at 10 and 90 cm below surface. PCriC is relatively moist
between 10 and 90 cm below surface. In comparison, PCr1A has large fluctuations between 100
percent moist and dry conditions, possibly due to its location on the edge of the swamp whereas
PCri1B is closer to the centre. Swamp CRUS 1 will overlie RVE UEP.

Groundwater level frends for PCr1D and nearby Hawkesbury Sandstone bore RV 18 are shown in
Figure 4-3. RV18 is screened within the upper Hawkesbury Sandstone from 8 m to 20 m below
surface, and PCr1D is 0.38 m deep and screened within swamp deposits. Figure 4-3 shows
groundwater levels within the upper Hawkesbury Sandstone have been recorded 6 mto 11 m
below surface since monitoring began in 2015. This indicates swamp CRUST is hydraulically
separated from the Hawkesbury Sandstone water table based on available data.

A soil moisture profile is shown in Figure 4-4 for site PCr1A near swamp CRUST1, which is present
above historicalmining (i.e. LW6). The figure shows the soil moisture content increases with depth
to 50 cm below surface where it stabilises at 50 percent. The depthto the water table at swamp
CRUST is recorded at the PCrl1A piezometer, about 250 m to the north, as being generally
unsaturated. Whenwateris present it canrange from 23 to 47 cm below surface. The results show
an increase in soil moisture with depth that likely relates to influence of evaporation at surface
and evapotranspiration by swamp vegetation.
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Figure 4-4 Soil moisture profile - PCr1A at CRUS1
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4.2.2 Water Quality

Water quality monitoring of shallow swamp piezometers has occurred since March 2012.
A summary of the swamp water quality datais presented in Table 7 and timeseries pH and EC
trends shownin Figure 4-5 and Figure 4-6, respectively. The swamp water quality is generally acidic
to neutral (pH 3.3 - 8.5) and fresh (EC 23 — 420 uS/cm). Full water quality results are contained in
Appendix C. Baseline data up to December 2020 has been used for the derivation of the triggers.

Table 7 Swamp Water Quality Data Summary to December 2020

ANZG 2018 Swamp Data

95% species
protection default : 95t Population
guideline Percentile

Field Data

pH 6.5-8.5 3.3-8.5 5.0 3.8 6.3 402
EC (uS/cm) 125 - 2200 23 - 420 93 56 193 402
Temp (°C) - 10.0-21.7 15.0 11.3 19.2 402
Total Dissolved 50 18 -273 60 36 126 377

Solids (mg/L)

Dissolved 85-110 28.2-101.3 65.0 34.4 94.8 207
Oxygen (% Sat)
Dissolved - 1.9-9.8 6.0 3.0 9.0 402
Oxygen (mg/L)
Oxidation - -6.5-5583.7 264.0 41.5 405.6 402
Reduction
Potential (En)
(mV)
Resistivity - 2840 - 40000 13513 6106 22727 376
(Ohms.cm)
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Figure 4-5 Swamp Field pH to December 2021
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Figure 4-6 Swamp Field EC to December 2021
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5. GROUNDWATER BASELINE DATA

5.1Pit Top Area Groundwater Monitoring

In accordance with Condition B17 and Condition F5 (a)/ Schedule 2 of the Development Consent,
WCL is required to detail any baseline data of groundwater levels, yield and quality for
groundwater resources potentially impacted by the development. The project also involves
upgrades to the surface facilities within the Pit Top Area; however, as outlined in Section 3.6 and
Section 6.1, additionalimpactsto groundwater are considered unlikely.

No impacts to groundwater have been previously identified for the approved Pit Top Area
activities, likely due to the site geology (detailed in Section 3.4) and absence of a productive
aquifer. As discussedin Section 3.4 and Section 3.6, the geology within the Pit Top Area comprises
the Permian Woonona Coal Member. Drill holes across the site reported by Terra Insight (2020)
show the lithology comprises weathered Permian coal measures (siltstone and shale) and fill
material at surface. The geotechnicalinvestigation by Terra Insight (2020) also identified potential
alluvium or colluvium localised along Bellambi Gully. Drill logs indicate the alluvium and colluvium
comprises low permeability clays, unconformably overlying weathered Permian coal measures.
No groundwater monitoring bores occur withinthe Pit Top Area.

Baseline data and monitoring within the Pit Top Area includes surface water monitoring and
geotechnical assessments. Details on the surface water monitoring program for the surface
facilities are captured in the Colliery Pit Top Water Management Plan. Further work will also be
undertakento assess potentialimpacts on groundwater conditions within the Pit Top Area. Three
shallow groundwater open standpipe piezometers were installed in 2021 to monitor for any
potentialimpacts. Details of the location and construction of the OSPs are detailed inTable 8.

5.2Extraction Area Groundwater Monitoring Network

Wollongong Coal has an extensive groundwater monitoring network across RVE UEP that targets
multiple groundwater units, including:

o 23 openstandpipes (OSP) within the shallow Triassic strata, to depths of between5 mto 53 m
below surface

e 16 vibrating wire piezometer (VWP) locations with sensors across the Hawkesbury Sandstone
and Narrabeen Group within the RVE UEP area

e VWPs with sensors in the Hawkesbury Sandstone, Narrabeen Group and Permian coal
measures to the west of the RVE UEP area

Details on the current bore and VWP network are included in Table 8 and locations shown in Figure
5-1. Due to the limited accessin the catchment, and to limit disturbance to the catchment, the
majority of drilling has been positioned along cleared access fracks.

The piezometers were installed between 2009 and 2021, after obtainingregulatory approval. They
were established with accurate surface datum levels and groundwater levels or pressures are
recorded at least 12 hourly, whilst field groundwater parameters (pH, EC) are monitored at least
bi-monthly, (every two months), with water samples sent for a full laboratory analysis at least
annually.
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It is considered that the site has an adequate network to capture current and initial potential
groundwaterimpacts.

Table 8 Groundwater Monitoring Network

Site ID Easting Northing | Ground Level |Screen/ Sensor Year
GDA94 756 | GDA94 756 mAHD Depth mbgl Installed

GW1A OSsP 303742 6196983 311.7 21-27 HBSS/BGSS 2012

NRE A osP 303692 6196033 376.18 24-47 UpperHBSS 2009

NRE C ospP 303233 6198797 362.72 18-24 Upper HBSS 2009

NRE D osP 301870 6198509 348.83 40-52 UpperHBSS 2009

NRE E ospP 296727 6202286 329.24 26-29 Upper HBSS 2009

NRE F

(NE3) OSP 294803 6201954 359.27 ~20 UpperHBSS 2009

NRE G OSP 296949 6201954 363.03 50-53 UpperHBSS 2009

RV18 OSP 302041 6196884 339.6 8-20 UpperHBSS 2014

RV19 OSP 301867 6196787 312.1 10-18.4 Upper HBSS 2014

RV21 OSsP 302633 6197894 349.81 9-22.65 UpperHBSS 2014

RV22A ospP 303026 6197634 342.66 7-37.35 UpperHBSS 2014

RV23A ospP 301370 6198233 296.84 7-26.4 NPFM 2014

RV39 ospP 302936 6196635 372.99 26-35 HBSS 2021

RV40 osP 302920 6196297 392.795 35-44 HBSS 2021

RV41 ospP 303540 6196564 346.073 26-35 HBSS 2021

RV42 ospP 303373 6196264 375.04 14-23 HBSS 2021

RV44 OSP 303666 6195790 375.05 5-14 HBSS 2021

RV45 OSP 303930 6195965 376.01 8-17 HBSS 2021

RV46 OSP 304277 6195733 390.51 17-26 HBSS 2021

RV47 OSP 304526 6195665 397.66 17-26 HBSS 2021

PB1 ospP 306358 6196133 47.35 55145 Fill/Weathered 2021
Basement

PB2 ospP 306778 6195779 26.72 5.8 Fill/Weathered 2021
Basement

PB3 0sp 306405 6195559 47.128 8.5-14.5 Fill/Weathered 2001
Basement

18 BGSS 2012

30 BGSS 2012

45 BGSS 2012

GW1 63 BGSS 2012

(NREL GWO1) VWP 303693 6196913 318.20 % BGSS 012

125 BGSS 2012

140 SPCS 2012

165 SBSS 2012

NRE 3 VWP 294803 6201954 360.23 100 HBSS 2009
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SvalE Easting Northing Ground Level [ Screen/ Sensor Year
GDA9%4 7256 | GDA94 256 mAHD Depth mbgl Installed
(905) 130 HBSS 2009
155 HBSS 2009
255 BGSS 2009
45 HBSS 2009
NRE1A* VWP 303680 6196034 376.23 0 BrCS 2009
75 BGSS 2009
140 BGSS 2009
27.5 HBSS 2009
43 BHCS 2009
NRE1B VWP 303939 6197567 372.69
63 BGSS 2009
168 BGSS 2009
70 HBSS 2009
NRE1D 90 BHCS 2009
(939) VWP 301870 6198509 348 110 BGSS 2009
160 BGSS 2009
21.8 HBSS 2014
51.8 BHCS 2014
91.8 BGSS 2014
RV16 VWP 303567 6196288 362.3 131.8 BGSS 2014
161.8 BGSS 2014
196.8 SPCS 2014
241.8 SBSS 2014
20 HBSS 2014
40 NPFM 2014
RV17 VWP 301979 6196818 333.4
60 BGSS 2014
79.5 BGSS 2014
35 HBSS 2014
65 HBSS 2014
RV20 VWP 302944 6196635 374.27 85 BHCS 2014
105 BGSS 2014
134 BGSS 2014
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SvalE Easting Northing Ground Level [ Screen/ Sensor Year
GDA9%4 7256 | GDA94 256 mAHD Depth mbgl Installed
25 HBSS 2014
50 BHCS 2014
75 BGSS 2014
RV22 VWP 303026 6197634 342.66 100 BGSS 2014
140 BGSS 2014
175 BGSS 2014
230 SBSS 2014
20 NPFM 2014
40 BHCS 2014
70 BGSS 2014
90 BGSS 2014
RV23 VWP 301370 6198233 296.84
130 BGSS 2014
170 BGSS 2014
200 SPCS 2014
220 SBSS 2014
85 HBSS 2018
110 HBSS 2018
125 BHCS 2018
RV24 VWP 301004.6 6201932 397.7 220 BGSS 2018
300 SPCS 2018
325 WMCS 2018
430 WWCO 2018
65 HBSS 2018
100 HBSS 2018
127 BHCS 2018
150 BGSS 2018
RV25 VWP 301367 6201056 386.6
257 BGSS 2018
320 WMCS 2018
381 BUCO 2018
423 WWCO 2018
135 HBSS 2020
149 NPF 2020
178 BHCS 2020
RV27 VWP 298743 6201421 350.9 315 BGSS 2020
330 SPCS 2020
380 SBSS 2020
475 WWCO 2020
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SvalE Easting Northing Ground Level [ Screen/ Sensor Year
GDA9%4 7256 | GDA94 256 mAHD Depth mbgl Installed
90 HBSS 2018
120 HBSS 2018
140 BHCS 2018
RV29 VWP 300533 6200938 386.7 240 BGSS 2018
295 SPCS 2018
350 WMCS 2018
443 WWCO 2018
90 HBSS 2020
155 HBSS 2020
195 BHCS 2020
300 BGSS 2020
RV35 VWP 291578 6205739 306.0
395 SPCS 2020
422 SBSS 2020
446 BUCO 2020
485 WWCO 2020
75 HBSS 2020
100 HBSS 2020
116 HBSS 2020
255 BGSS 2020
RV36 VWP 291880 6203229 332.0
300 BGSS 2020
324 BGSS 2020
371 SBSS 2020
405 WMCS 2020
Notes: 1. OSP - Open Standpipe VWP - Vibrating Wire Piezometer
2. HBSS — Hawkesbury Sandstone BHCS - Bald Hill Claystone
BGSS - Bulgo Sandstone SPCS - Stanwell Park Claystone
SBSS — Scarborough Sandstone NPFM - Newport Formation
BUCO -Bulli Coal WMCS - Wombarra Claystone
WWCO - Wongawilli Coal
* NRETA VWP failed in 2017 repaired in 2021
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5.3Groundwater Monitoring
5.2.1 Hawkesbury Sandstone
Groundwater Levels

Groundwaterlevels within the Hawkesbury Sandstone are monitored across RVE UEP within open
standpipes and VWPs (refer Section 5.1). Hydrographs of baseline water levels are presented in
Appendix D and inferpolated groundwater levels and depth to groundwater based on
observationdata from September 2019 are presented in Figure 5-2.

Based on the site data and drill logs, groundwater within the Hawkesbury Sandstone was first
intersected around 17 to 48 m below surface across RVE UEP. Groundwater heads show confined
to semi-confined conditions, with a general downward gradient within the unit. The groundwater
level trends show good correlation to rainfall tfrends. Mining related drawdown (and recovery)
within the Hawkesbury Sandstone has also been observed in localised areas around historical
longwall extraction but waterlevels have generally recovered.

As shown in Figure 5-2, shallow groundwater levels within the RVE UEP area are generally around
13 m below surface. Relatively shallow groundwater levels (2 m to é m below surface) are
interpolated along incised rivers and near the Cataract Reservoir to the northwest. Deeper
groundwaterlevels are seen fowards the south-east, at around 21 m below surface.

The Hawkesbury Sandstone is recharged from rainfall where it occurs at outcrop. Ephemeral
perched water tables within the upper 20 m of the Hawkesbury Sandstone can occur following
extended rainfallrecharge periods. Groundwater within the shallow strata discharges as baseflow
to streams where itis incised and gradients enable this, as well as downward seepage (refer Figure
5-2). Evapo-tfranspiration losses from deep and shallow rooted vegetation would also reduce the
phreatic surface of the shallow water table to varying degrees. Discharge also likely occurs across
the escarpment face under natural conditions.

RVC EC PLN 006 Status: Final When approved by DPE: Page 51 of 199

GROUNDWATER MANAGEMENT PLAN Version: Fl Review:

THIS DOCUMENT IS UNCONTROLLED WHEN PRINTED



Site  Russell Vale DOC ID RVC EC PLN 006
Colliery

Type Plan Date Published 08/06/2022

WOLLONGONG COAL DocTitle GROUNDWATER MANAGEMENT PLAN

Figure 5-2 Interpolated Water Table Level and Depth of Groundwater (Sep 2019)
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Groundwater Quality

Groundwater quality monitoring of the open standpipes within the Hawkesbury Sandstone across
RVE UEP has occurred since December 2009. A summary of the Hawkesbury Sandstone water
quality datais presentedin Table 9 and fimeseries pH and EC trends shownin Figure 5-3 and Figure
5-4, respectively. Baseline data up to December 2020 has been used for the derivation of the
triggers.

Water quality in the Hawkesbury Sandstone within the RVE UEP area generally has low salinity
(45 — 685 uS/cm) with relatively acidic to neutral pH (2.7 — 8.2) and sulphate concentration of
around 2 to 404 mg/L.

As shown in Table 9 the water quality within the Hawkesbury Sandstone exceeds the ANZG 2018
95% Species Protection Level for Freshwater Aquatic Ecosystem for a range of analytes. Full water
quality results are shown in Appendix E.

Table 9 Hawkesbury Sandstone Water Quality Data Summary to December 2020

ANZG 2018 Hawkesbury Sandstone Data
95% species
protection
default value Population
(mg/L)
Field Data
pH 6.5-8.5 2.7-82 5.0 3.7 6.5 388
EC (uS/cm) 125-2200 45 - 685 135 72 376 386
Temp (°C) - 13.0-24.2 17.0 15.0 19.8 307
Total Dissolved Solids (mg/L) 50 29 - 356 85 45 241 297
Turbidity (NTU) 6-50 0.3 - 2074 15.0 2.6 411.8 187
Dissolved Oxygen (% Sat) 85-110 11-101.8 54.0 27.2 88.8 201
Dissolved Oxygen (mg/L) - 1.0-9.1 5.0 2.9 8.1 307
Oxidation Reduction Potential (En) - 1.9 - 563.9 301.0 39.8 441.1 307
(mv)
Resistivity (Ohms.cm) - 2109 - 24390 8969 3432 16850 296
Laboratory Data
Total Dissolved Solids (mg/L) - 36 - 4320 102 50 257 194
Sodium (mg/L) - 6- 558 12.0 9.0 343 195
Calcium (mg/L) - 1-134 4.9 1.0 32.5 171
Potassium (mg/L) - 0.3-38.0 1.0 1.0 32.5 126
Magnesium (mg/L) - 1-10 2.2 1.0 9.0 194
Chloride (mg/L) - 10 - 88 22.5 14.7 72.3 195
Fluoride (mg/L) - 0.1-22 0.1 0.1 0.2 83
Sulphate (mg/L) - 2 - 404 22.0 3.0 56.6 195
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ANZG 2018 Hawkesbury Sandstone Data
95% species
protection
default value Population
(mg/L)
Bicarbonate (mg/L) - 1-1540 2.0 1.0 98.8 150
Filtered Iron (mg/L) - 0.010 - 31.90| 0.300 0.050 16.80 142
Filered Manganese (mg/L) 1.9 0.006 - 4.240( 0.200 0.018 1.705 195
Filtered Copper (mg/L) 0.0014 0.001 -0.095| 0.005 0.001 0.010 160
Filtered Lead (mg/L) 0.0034 0.001 -0.209| 0.002 0.001 0.066 145
Filtered Zinc (mg/L) 0.008 0.005 - 0.665| 0.043 0.010 0.178 192
Filtered Nickel (mg/L) 0.011 0.001 - 0.099| 0.004 0.001 0.018 178
Filtered Aluminium (mg/L) 0.055 0.010 - 2.000| 0.290 0.010 0.860 175
Filtered Arsenic (mg/L) 0.024 0.001 -0.097| 0.001 0.001 0.011 76
Filtered Lithium (mg/L) - 0.001 - 0.293| 0.001 0.001 0.028 125
Filtered Barium (mg/L) - 0.003 - 0.420| 0.012 0.005 0.224 194
Filtered Strontium (mg/L) - 0.004 - 0.646| 0.026 0.005 0.107 192
Total Iron (mg/L) - 0.02-10400| 13.60 0.177 49.010 194
Total Manganese (mg/L) - 0.013 -218.0] 0.230 0.028 2.186 195
Total Nitrogen (mg/L) 0.5 0.100 - 103.0| 0.600 0.200 4.335 174
Total Phosphorus (mg/L) 0.025 0.010 - 620.0| 0.030 0.010 0.375 139
Silicon (mg/L) - 0.320 - 14.40| 7.120 4416 10.820 177
Dissolved Organic Carbon (mg/L) - 1.00 — 22.00 2.00 1.000 8.100 133
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Figure 5-3 Hawkesbury Sandstone Field pHto December 2021
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Figure 5-4 Hawkesbury Sandstone Field EC to December 2021
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5.2.2 Narrabeen Group
Groundwater Levels

Groundwater levels within the Narrabeen Group are monitored across RVE UEP within ten VWPs
(refer Section 5.15.1). Hydrographs of baseline water levels are presented in Appendix D. Total
head profiles showing groundwater heads at different depths and strata are also presented in
Appendix D.

Based on the site data and drill logs, groundwater within the Narrabeen Group is intersected
around 17 to 48 m below surface across RVE UEP. Groundwater heads show confined to semi-
confined conditions, with a general downward gradient within the unit. Groundwater monitoring
within RVE UEP also shows a general downward gradient and depressurisationin response to the
historic mining. Toillustrate this, a hydrograph for VWP GW1 is shownin Figure 5-5 and a totalhead
profile shown in Figure 5-6.

Figure 5-5 shows that waterlevels in the Bulgo Sandstone rapidly changed during the period of
active mining from 2012 to 2015. With recovery of groundwater conditions in the underground
workings during the period of care and maintenance, levels continued to gradually decline until
2018. Minorrecovery in the Bulgo Sandstone is observed from 2018 to 2021.

Figure 5-5 GW1 VWP Hydrograph
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The totalhead profile in December 2015 to monitor GW1 (Figure 5-6) shows the groundwater head
at different depths and strata within the Narrabeen Group, to help illustrate the vertical gradients.
The profile shows a reductionin groundwater head with depth, illustrating a downward gradient.

Where it occurs at surface, the Narrabeen Group is recharged by rainfall and surface water
storage areas. Where the Hawkesbury Sandstone isunderlain by the Bald Hill Claystone it generaly
inhibits vertical flow to the underlying Bulgo Sandstone. However, within the RVE UEP area there
are localised areas where the Bald Hill Claystone has been impacted by historical mining (goaf
effects) and facilitates vertical flow and recharge via downward seepage. Groundwater within
the uppermost Bulgo Sandstone discharges as baseflow to streams where the topography is
incised and gradients enable this. Discharge also likely occurs across the escarpment face under
natural conditions.

Figure 5-6 GW1 Total Head Profile
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Groundwater Quality

Groundwater within the Bulgo Sandstone has beenrecorded at Appin Mine monitoring point
S$2080 as moderately saline (median of 5,660 uS/cm) with a relatively neutral pH (median of
6.95) and sodium-bicarbonate type water (HGEO 2018), which is considered representative of
the Bulgo Sandstone water quality. There is currently no site water quality data for the Bulgo
Sandstone; however, the new OSPs installed in December 2021 as part of the monitoring
programincludes additionalbores in order to obtain baseline data for the Bulgo Sandstone.

5.2.3 Permian Coal Measures
Groundwater Levels

New OSPs were installed in December 2021 within the Permian coal measures within RVE UEP.
The new OSPs that form part of the monitoring network are outlined in Section 5.2.

The Balgownie, Bulli and Wongawili Seams have previously been mined and therefore
significant depressurisation has likely occurred in the strata over fime. However, recovery and
ponding of water within the historical workings has been observed, including within the Bulli
Seam workings west of CataractReservoir, the Cordeaux workings and Bulli Colliery bord and
pillar workings.

Groundwater within the Permian coal measures is recharged by rainfall where the seams
outcrop along the escarpment, as well as downward seepage from the overlying Narrabeen
Group. Downward seepage is restricted by the low permeability claystones within the
Narrabeen Group, but is possible where the claystones are absent or exhibit goaf effects from
historical and approved longwall mining. Discharge is via downward seepage, natural
seepage along the escarpment (where gradients enable this), as well as abstraction with
mining.

524 Underground Dewatering (Mine Inflows)

Reported groundwater inflows info the existing workings at Russell Vale have been relatively
low, generally at around 1.1 ML/day for the whole mine and 0.4 ML/day for the Wongawiill
Seam (SCT 2019a). This is down from 1.4 ML/day for the whole mine at the end of 2016 (SCT
2019a). Approximately up to 0.6 ML/day is currently pumped out at the RVC Pit Top. Estimated
groundwaterinflows within the mine water balance are presented in Figure 5-7.

It is assessed there is no free drainage into the existing workings at RVE UEP (including historical
workings) as they are currently depressurised and essentially dry, apart from a few small
ponded areas at the down dip end of the old workings where the dewatering pump is not able
to extract the water, untilit ‘spills’ into a down gradient section of the workings (SCT Operations
2014). Monitoring of water pump-out from the RVE workings indicates there is no observed
associated short term increase in mine water make from the current RVE workings following
significantraininthe Cataract Creek, CataractRiver or Bellambi Creek catchments.
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Figure 5-7 Mine Inflows — Monthly Average (2012 - 2016)
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Groundwater Quality

AGL (2013) characterised the groundwater quality within the coal measures based on
observed datainthe region and indicated groundwateris generally alkaline with saline water
quality, sulfate concentrations of up to 202 mg/L and some metals atlow concentrations. WCL
have collected a full suite of water quality data from the underground workings since 2020,
which is summarised in Table 10.

AsshowninTable 10, the mine water quality isgenerally alkaline (pH 7.7 —9.4) (8.2/9.3 for 5th/95th
percentiles) and relatively brackish (2,360 — 5,790 uS/cm) (5,226 uS/cm 95th percentile).

Water quality analysis indicates the mine inflow contains bicarbonate of up to 2,700 mg/L and
sulfate of up to 204 mg/L. As well as dissolved metals with up to 0.107 mg/L of copper,
0.039 mg/L of nickeland 0.159 mg/L zinc. The available dataindicates water within the mine
inflows is generally consistent with water quality characterised for the llawarra Coal Measures
in the region by AGL (2013). However, some instances of higher concentrations of metals are
noted.

Table 10 Permian Coal Measures Water Quality Summary

Analyte Mine Inflow Range llawarra Coal Geochemical assessment of

(Median)! Measures rejects (WCL, 2020)
(AGL,2013)

EC (uS/cm) 2,360 - 5,790 (3,400) 6,130 — 36,100 85 —214 (soil)
pH 7.7 -9.4(8.8) 8-9 8.2 - 9.6 (soil)
Bicarbonate (mg/L) 1,210 = 2,700 (1,554) 3,360 — 16,400 700 - 13,700 mg/kg (soil)
Sulfate (mg/L) 1-204 (31) <1 -202 60 - 170 mg/kg (soil)
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Analyte Mine Inflow Range llawarra Codl Geochemical assessment of

(Median)! Measures rejects (WCL, 2020)
(AGL,2013)

Aluminium (mg/L) 0.01 - 0.12 (0.03) <LOR -0.07 <LOR - 08 mg/L (water
extract)

Antimony (mg/L) 0.00 - 0.13 (0.01) - <LOR - 0.08 mg/L (water exiract)

Arsenic (mg/L) 0.002 —0.269 (0.018) <LOR-0.03 <LOR - 18 mg/L (water
extract)

Molybdenum (mg/L) 0.01 - 0.09 (0.05) <LOR-0.10 <LOR - 0.06 mg/L (water extract)

Copper (mg/L) 0.001 -0.107 (0.010) <LOR-0.03 <LOR (water extract)

Nickel (mg/L) 0.001 —0.03% (0.003) <LOR -0.02 <LOR (water extract)

Zinc (mg/L) 0.005 -0.159 (0.01¢) <LOR -0.07 <LOR (water extract)

Note: 1. Site mine inflow data collected from February to December 2020

5.4Reject Material

Reject material comprises Permian coal measures separated during coal processing to
improve the overall quality of the product coalthrough a dry separation process. The process
of removing the reject material from the product coaldoes notinvolve the use of any chemical
treatment processes.

Wollongong Coal conducted geochemical testing of existing reject material at site that was
derived from the Wongawill Seam and interburden material (i.e. Kembla Sandstone, shale and
coaly shale). Twelve samples were collected for testing. The geochemical assessment found
the rejects tested are likely to be non-acid forming (NAF) and have a high factor of safety with
respect to potentialacid generation. Analysis of the reject samples found they had an alkaline
pH of 8.2 to 9.6, low electrical conductivity of 85 to 214 uS/cm, with less than 10 mg/kg of
chloride (WCL 2019). Samples also contained between 60 to 170 mg/kg of soluble sulfate with
alow totalsulfur content of 0.005 t0 0.2 %. Water extract testing found concentrations of soluble
metals were generally below or close to the laboratory limit of reporting (LOR), but higher
readings were recorded for one sandstone sample (REA08) with up to 0.08 mg/L antimony and
1.8 mg/L arsenic recorded. The quality of water from the rejects is largely consistent with the
water quality within the llawarra Coal Measures, however some samples can record slightly
higher concentrations of specific metals (i.e. aluminiumand arsenic). Spatial variability of rock
geochemistry is expected and the slight differences between monitored groundwater quality
and the results from the reject testings are considered unlikely to significantlyimpacton water
quality within the Wongawiilli Seam workings once groundwater levels recover. A summary of
the results is shown in Table 10.

WCL have committed to undertaking the operations at RV UEP in a staged approach under
Development Consent MP09_0013, as outlined in the Project Descriptions of the Environmental
Management Plans under development. Specifically, WCL assessed the financial viability of
the Coal Processing Plant (CPP) during stage 1 of the operations and determined that this CPP
is not required at this fime.
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WCL applied to the Department to approve the staging of the waste and watermanagement
plans in accordance with Schedule 2, Condition A21 (a) of the Development Consent which
states that:

With the approval of the Planning Secretary, the Applicant may:

Prepare and submit any strategy, plan or program required by this consent on a staged
basis (if a clear description is provided as to the specific stage and scope of the
developmentto which the strategy, plan or program applies, the relationship of the
stage to any future stages and the trigger for updating the strategy, plan or program).

5.5Private Bores

RVE UEP is located within the Metropolitan Special Area and forms part of the Sydney drinking
watersupply catchment. There are no private water supply works located within the Cataract
Reservoir catchment. There are also no registered private water supply works located along
Bellambi Gully.
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6. POTENTIAL GROUNDWATER IMPACTS

6.1Pit Top Area Groundwater Impacts

The RVE UEP areaincludes the existing approved Russell Vale Pit Top Area. The Pit Top Area has
beenin use since the later 1800's and the site currently comprises:

¢ Top bench-mine dam, fire dam, pumps, water pipes, watertanks, fire trail, access roads,
electrical cables and power supply, stormwater diversion drainage channels, stormwater
drainage pipes, retaining walls and benching, portable buildings, old redundant shed,
original 1887 portal, 1918 ventilation tunnel, Gibson's portal, numerous closed adits, rubber
tyred vehicle portal, ventilation portal, conveyor portal, steel-cored belt portal, ventilation
fan, ‘Castle’ offices, muster room, administration building, car parking areas,
workshop/store, external storage areas, vehicle wash down bay, bathhouses, tfransformers,
conveyor transfer and RV1 conveyor.

» Stockpile Area — access road, tfruck washes, weightometer, unmade roads, contractor’s
lunchroom, contractor’s bathhouse, stockpile control office and workshop. Old bathhouse
workshop, clarifier tanks and associated infrastructure, fruck loading bins and conveyors,
stockpile area 1, coal processing area, stormwater pipes, Bellambi Gully Diversion pipe,
weirs, dirty water system pipes, sumps and swales, water pipes, electrical cables and power
supply, Dam 1, Dam 2, Stormwater Control Dam, Highway Dam, pump sheds, fencing, and
automated monitoring systems.

Within the Pit Top Area, there have been no known activitiesundertaken thatresultin the take
or interception of groundwater (i.e. abstraction bores). Therefore, no impacts related to
drawdownin groundwater within the Pit Top Area are anticipated.

The Pit Top Area includes the storage and management of potential contaminant sources,
including mine water, process materialand chemical storage associated with site offices and
workshop. Measures are in place to manage potential contaminants onssite, including:

e Dirty waterstorage dams atthe Pit Top Area arelined withimpermeable material (i.e. clay);

e The main Storm Water Control Dam (SWCD) has been engineered with a seepage
collection drain within the dam walll, which collects seepage at LDP 3 and then pumps it
backinto the SWCD; and

e Chemicals and hydrocarbons are stored in bunds and/or bunded areas designed to
Australian Standards, and any spills are cleaned up promptly fo prohibit migrationinto the
groundwatertable.

Further works have been undertaken to assess potentialimpacts on groundwater conditions
within the Pit Top Area. Three shallow groundwater open standpipe piezometers have been
installed in 2021 to monitor for any potentialimpacts. Details of the location and construction
of the OSPs are detailedin Table 8.

The Project willinvolve changes to the existing site surface infrastructure within the Pit Top Areq,
including:

e Redesign of the Pit Top layout to relocate infrastructure to more shielded locations to
reduce amenityimpacts.
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* Extensionto the height of existingbunds, construction of new bunds and noise walls within
the existing surface infrastructure area for improved noise mitigation.

e Construction of a new truck loading facility and associated conveyors.

As detailed in the WMP, measures will be put in place to manage and control surface water
flow and sediments. All water and sediment captured on site will be stored and appropriately
managed in accordance with the Surface Facilities Water Management Plan and the
Environmental Protection Licence (EPL 12040) requirements.

6.2Groundwater Modelling

A Groundwater Impact Assessment was conducted by GeoTerra/GES (2020) and peer
reviewed by Dr Noel Merrick (HydroAlgorithmics 2020b). The impact assessment and review
included development of a MODFLOW numerical groundwater model and uncertainty
analysis by HydroAlgorithmics (2020a) (peer reviewed by Dr Frans Kalf) in order to predict the
cumulative impacts.

6.2.1 Cumulative Impact

Modelling predicted there will not be any superposition of drawdown cones between the
Russell Vale and Appin/Dendrobium mining areas. Therefore, there is no cumulative
depressurisation resulting from the proposed bord and pillar workings and other adjoining
active mines. However, there are cumulative impacts associated with the existing approved
operations at Russell Vale Colliery, Cordeaux workings and Bulli Colliery and their residual
impacts and recovery post closure. These cumulative historicalimpacts are captured within
the groundwater assessment and modelling by GeoTerra/GES (2020) and HydroAlgorithmics
(2020a).

Full details on the modeling and impact assessment predictions are included in GeoTerra
(2020) and HydroAlgorithmics (2020a).

6.3Existing Groundwater Impacts

Historical mining at site resulted in depressurisation within the Permian coal measures,
Narrabeen Group and drawdown in the Lower Hawkesbury Sandstone inlocalised areas. These
impacts were caused by subsidence and goaf effects associated with the longwall mining
method, and groundwater extraction with mine progression. Recovery in groundwater levels
has been observed overtime, butresidualimpactsare present, including:

e Fracturing and subsequent increase in hydraulic conductivity within the lllawarra Coal
Measures above the Wongawilli Seam, as well as the Narrabeen Group up to the Bulgo
Sandstone in areas of longwall mining in the Wongawilli and Balgownie Seams and
secondary extractioninthe Bulli Seam. In some localised areas where extraction occurred
across the three coal seams, multi-seam goaf effects have beenidentified as extending to
the Lower Hawkesbury Sandstone.

¢ Groundwater inflows to the existing workings. Approximately 0.6 ML/day on average is
currently pumped out of the Russell Vale workings (i.e. LDP2); however historically, higher
levels of inflows were reported and modelled during the mining of LWs 4-6.
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e Depressurisation around the active mine area and areas that have experienced goaf
effects. This includes depressurisation within the lllawarra coal seams, localised around
active mine areas. Areas showing some recovery with water pondingin historical workings
include Bulli Seam workings west of Cataract Reservoir, the Cordeaux workings and Bulli
Colliery bord and pillar workings. Depressurisationis also observed within the sandstone unifs
of the Narrabeen Group, localised around active mine areas. Short-term localised
depressurisation also occurred within the Lower Hawkesbury Sandstone.

e Reduction in natural seepage and flow to the escarpment with depressurisation during
active mining, as well as development of preferential seepage pathways with adits and
portals.

e Locdalised changesin groundwater quality within the Hawkesbury Sandstone, visible asiron
staining along incised creeks that receive baseflow contributions from groundwater.

e There is no evidence of subsidence near Cataract Reservoir to suggest there are any
existing links between RVE UEP and the Cataract Reservoir. No further linkages are
expectedinthe future.

6.3.1 Impacts Post Closure

Post-closure, groundwaterlevels within the coal measures willrecover back towards pre-mining
conditions over time. Due to the long history of mining within the region (since the 1800s) the
pre-mining conditions are not well understood within the region. It is anticipated that if
groundwater conditions recover back to natural conditions there is potential for natural
seepage from the escarpment. Therefore, the existing adit opening may form a potential
pathway for additionallocalised seepage post closure.

The Wongawilli Seam and mined areas dip to the west from the existing mine entry adit located
on the lllawarra Escarpment at the RVC Pit Top. The existing underground workings would
eventually fill with groundwater, possibly up to the level of the adit and spillfrom the adit fo the
Bellambi Gully catchment. The recovery of groundwater levels within the Wongawilli Seam
localised around the Pit Top is therefore defined by the lowest adit outflow point at 117 mAHD.

6.3.2 Mine Sedling

The installation of seals to isolate areas can be conducted as specific mining areas are
completed, with the seals containing monitoring, drainage and sampling facilities to allow
water accumulation behind the seals to be monitored, sampled and managed while current
areas are mined.

The final sealing of the mine requires bulkheads to be installed that ensure that any water
reporting to the mine willbe controlled. However, areturn to naturalseepage from the Permian
and Triassic strata where it occurs at outcrop along the llawarra escarpoment would be
expected once groundwater levels recover. This process is further detailed in the Adit
Discharge Management Planin accordance with Condition A19 of MP09_013.

Trigger mechanisms that will initiate the decision to abandon other remedial techniques and
commence the installation of bulkheads either to isolate areas or to seal the mine are to be
defined as part of the mine closure plan.
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6.4UEP Additional Impacts

This section presents a summary of the predicted groundwater impacts based on the
groundwater assessment conducted by GeoTerra/GES (2020) that present a base case of
predicted impacts due to the UEP, as well as the MODFLOW-USG base case and uncertainty
analysis conducted by HydroAlgorithmics (2020a) that presents a range of predicted impacts
based on specified uncertainty bounds.

6.4.1 Groundwater Inflows

The GeoTerra/GES (2020) modelling predicts mine inflows of around 288 ML/year for the
basecase model, with the current uncertainty analysis indicating inflows are likely as not to be
about 294 ML/year for the RVE UEP. This is similar to observed inflows for existing operations,
measured at around 219 ML/year between 2013 and 2014 but less than the peak modelled
Wongawil Seam groundwater make during the mining of LWS. The predicted mine inflows vary
over time, and will be continually refined as new data becomes available and modelling
updated.

The total licensable volume is predicted to be around 288 ML/year under the Water Sharing
Plan for the Greater Metropolitan Region Groundwater Sources 2011 (Groundwater WSP).
Wollongong Coal holds a Water Access Licence (WAL) for the groundwater source of 615 ML,
which more than covers the predicted take.

6.4.2 Depressurisation

Depressurisation due to the RVE UEP mine plan is expected or modelled to be greatest within
the Wongawili Seam and immediate overburden where it occurs within the immediate
footprint of the proposed workings. The areal extent of the 2 m drawdown contour within the
Wongawilli Seam at the end of the proposed mining extends a maximum of 0.5km to the north
of the main headings. The uncertainty analysis predicted drawdown within the Wongawili
Seam due to the RVE UEP mine plan could extend up to 2 km from the proposed workings. This
includes drawdown associated with delayed recovery within the existing mine workings and
represents a tfemporalimpact, as opposed to a change in the drawdown extent due to the
RVE UEP. The modelled results are also based on additionalimpact from the end of LW, so
account for residual cumulative impacts from existing operations.

There is minimal fransgression of depressurisation within the overlying strata associated with
RVEUEP mining, due to the lack of any additional goaf development or subsidence due to the
proposed bord and pillar mining method. Maximum drawdown of up to 50 m above the
Wongawili Seam is predicted to occur just to the north of the Mains out to a distance of
approximately 0.5 km from the proposed workings. As the overlying Balgownie and Bulli seams
have also previously been mined, significant depressurisation has occurred historically. Results
show maximum predicted drawdown of up to 5 m within the Balgownie Seam with the RVE UEP
mine plan, localised over the proposed bord and pillar workings (GeoTerra/GES 2020).

The Bulli Seam has been mined over a very long period of time over a large regional area.
Within the Russell Vale area where there is over 100 years of historical mining activity,
unsaturated voidsstillexist and continue to be drained. Recovery within the mined workings is
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predicted to be delayed with the RVE UEP mining but would have no significant effect on the
long-term recovery.

6.4.3 Water Table Drawdown

The shallowerwatertable is predicted to be largely unaffected by the RVE UEP bord and pillar
workings. This is because the workings do not result in a change in existing connective
cracking/goaf effects, so groundwaterimpacts are largely localised to within 50 m above the
Wongawili Seam. However, around LWs 4 to 6, where multi-seam mining has previously
occurred, the existing goaf effects extend intfo the Hawkesbury Sandstone.

The base case modeling by Geolerra/GES (2020) and uncertainty analysis by
HydroAlgorithmics (2020a) predicted a localised area of water table drawdown above LWs 4
to 6. This predicted drawdown relates to approved longwall mining, with the RVE UEP
potentially causing a delay in timing in recovery of water levels and a slight increase in
drawdown where drawdown has already occurred due to the delay in commencement of
recovery. In the absence of any subsidence impacts which affect the water holding capacity
within the swamps, no additionalimpacts to swamps already impacted by historical mining
are predicted as a result of the proposed bord and pillar mining.

6.4.4 Water Storage Interaction

The water storage areas relate to the reservoirs and lakes. There is no subsidence near
Cataract Reservoirto provide a causal pathway for groundwater. No further linkages between
RVE UEP and Cataract Reservoir are expected.

6.4.5 Baseflow Losses

RVE UEP will have no perceptible subsidence impacts. No direct impacts to surface features
are expected to result from mining, with the exception of the Pit Top works which are further
addressed in the Russell Vale Colliery Pit Top Biodiversity Management Plan. The groundwater
assessment predicted minor indirect impact associated with predicted drawdown in a
localised area. Uncertainty analysis by HydroAlgorithmics (2020a) predicted negligible
baseflow reduction along Cataract Creek of around 2.1 ML/year (0.0058 ML/day), with
uncertainty bounds (10th and 90th percentile) of 1.3 ML/year (0.0036 ML/day) to 3.4 ML/year
(0.0093 ML/day). Negligible baseflow reductionwas also predicted in the uncertainty analysis
(50th percentile) for Cataract River of around 1.0 ML/year (0.0027 ML/day) and 0.7 ML/year
(0.0019 ML/day) along Bellambi Creek. These modelled annual changes for the Cataract River
and Bellambi Creek will be practically unobservable and likely reflect model computational
changes between the runs. Details on the surface water monitoring program are containedin
the EP WMP.

6.4.5 Groundwater Quality

Due to the very low level of predicted subsidence, and by association, the minimal overburden
fracturing that could develop as a result of the proposed bord and pillar workings, no
observable pH or iron hydroxide changes are anficipated in the shallow strata during active
mining.
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7. MONITORING PROGRAM

7.1Swamp Monitoring

The existing swamp water level, water quality and soil moisture monitoring network is outlined
earlier Section 4.1.

Details onswamp monitoringin entirety are contained inthe USMP (RVC EC PLN 008). General
details on the swamp water level, water quality and soil moisture monitoring program are
included in Appendix F, which refers o monitoring requirements prior to mining, during mining
and post closure. The specific installation and monitoring requirements for each swamp in
potentialareas of impact are set out in the Upland Swamp Monitoring Plan.

Details on the swamp ecological monitoring program are captured separately within the
Upland Swamp Monitoring Plan and Biodiversity Management Plan.

The Extraction Plans developed under Condition C10 of the Development Consent will detail
specific swamp monitoring requirements and TARPs related to potentialimpacts on swamps
from the ‘second workings' covered by those plans.

7.2Groundwater Monitoring

The groundwater monitoring network is outlined in Table 8 and shown in Figure 5-1. Additional
monitoringlocations are proposed to assist in future model updates and mine closure planning,
as presented in Table 11 and shown in Figure 5-1. This includes an additional two VWPs and
one open standpipe within the Bulgo Sandstone. Table 11 includes indicative locations, to be
confirmed based on land accessibility and agreement with the regulatory authority. The
proposed additional sites will be installed in year two, to enable collection of data to inform
the future model update.

Details are included on the likely construction, geology and purpose of the additional
monitoring locations. The proposed monitoring locations include additional sites within the
Permian coalmeasures, Narrabeen Group and Hawkesbury Sandstone to characterise current
local groundwater conditions and monitorresponse to depressurisation and the verticalhead
gradient.

During the installation of the monitoring points additional data on hydraulic properties will be
collected toinform future updates to the groundwater model. With the installation of the VWPs,
downhole geophysics will be conducted, and drill core collected for analysis of vertical and
horizontal hydraulic conductivity. Packer testing will also be conducted to collect hydraulic
properties across the various geological units. Head tests will also be conducted on newly
installed openstandpipes where wateris present and sufficient to conduct a test.
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Table 11 Proposed Additional Groundwater Monitoring Sites

Easting
GDA9%4 756

Northing
GDA9%4

Screen/ Sensor
Depth mbgl

Geology?

Install

Timing?

Purpose

RV43

[ON

302700

156

6195481 9-15m

BGSS

Year 2

Locatedin cleared
area near Picton Road,
along Cataract Creek

and mapped high

potential GDE. To
characterise depth to
groundwater and
water characteristics
for future model
updates. Aswell as
verify frends with
paired VWP RV43.

RV43

VWP

302691

Various to
~270 m

6195477

BGSS,
SPCS,
CCSS,
BUCO,
WWCO

Year 2

Locatedin cleared
area near Picton Road,
outside of immediate
mine area in order to
intersect coal
measures. Enable
ongoing monitoring of
groundwater level and
vertical head profile
response to mining and
recovery post closure.

RV48

VWP

304375

Various to

6196676 - 250 m

BHCS,
BGSS,
SPCS,
CCSS,
BUCO,
WWCO

Year 2

Located north of site,
aiming to avoid
historical mining in
order to intersect coal
measures. Enable
ongoing monitoring of
groundwaterleveland
vertical head profile
response fo mining and
recovery post closure.

Notes: 1. OSP-Open Standpipe
2. HBSS -Hawkesbury Sandstone
SBSS - Scarborough Sandstone  BUCO - Bulli Coal Seam

VWP - Vibrating Wire Piezometer
BHCS - Bald Hill Claystone BGSS —Bulgo Sandstone
WWCO - Wongawilli Coal Seam

SPCS - Stanwell Park Claystone

3. Indicativeinstalltiming, Year 1 is within the first year of operations, Year 2 is within the second year of operations.

Details on the groundwater monitoring program are included in Appendix F and outline that
basement groundwater level/head pressure data will be monitored in the existing and
proposed OSPs as well as the existing and proposed VWP arrays. The OSP and VWP bores will
have pressure transducers installed to read at least 12 hourly, and will be downloaded bi-
monthly as outlined in Appendix F. During logger downloads, the field pH and EC will be
measured from the OSPs with calibrated handheld meters, whilst sampling for laboratory

analysis of the waters will be conducted quarterly.
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Appendix F refers o monitoring requirements prior to mining, during mining and post closure.
The monitoring frequency and triggers designated during mining apply to bores located within
500 m of the bord and pillar footprint. Bores located further than 500 m from the bord and pillar
footprint will remain monitored at a pre-mining frequency. With the progression of mining
resulting in a bore that was within 500 m of the bord and pillar footprint becoming further than
500 m away, it will be monitored at the post-mining frequency. The specific groundwater
monitoring bores within 500 m of the bord and pillar will be designated within the extraction
management plan. The fiming of installation of proposed monitoringlocations (refer Table 11)
will be prioritised based on active mine areas as specified within the extraction management
plan.

Groundwater level and quality friggers are defined in Appendix G and Appendix H, with
friggers assigned for swamp piezometers, shallow groundwater and deep groundwater.
Triggers are defined for the existing monitoring bores and additional proposed bores. Trigger
criteria have also been assigned to identify changes in the vertical groundwater head profile
monitored by the VWPs.

The established water quality triggers can be applied to any newly installed monitoring
locations within the Hawkesbury Sandstone. As the water level triggers are site specific and
there is limited data on the Bulgo Sandstone, a minimum of twelve months of data will be
collectedin orderto establish waterleveltriggerlevels and water quality friggers for any newly
installed monitoringlocations.

The groundwater monitoring program willbe linked to the subsidence monitoring program and
analysis will enable direct correlation of any groundwaterimpact with subsidence. The use of
GNSS units located at targeted locations along the panel and at locations proximate to
sensitive nearby features and can also be used to detect subsidence changes in near real-
time which can also inform the analysis of groundwater monitoring results.

Water quality monitoring, including collection and analysis of environmentalwater tracers (EC,
temperature and major ions), will be conducted before, during and after the period of
extraction associated with the RVE UEP, as outlined in Appendix F.

Water quality monitoring will be conducted monthly for analysis of field parameters of pH, EC,
DO, ORP and temperature for early detection of water quality changes. Full water quality
analysis will be conducted consistent with current monitoring, which includes the field
parameters plus suspended solids, majorions, metals and nutrients willbbe conducted on a two
to three monthly basis, as outlined in Appendix F. The water quality analysis will be increased
with a full metals suite on an annual basis, to include boron, cadmium, copper, mercury,
seleniumand silver.

A summary of the water quality analytes and terminology is outlined below:

e Field analysis: includes field analysis of environmental water tracer physio- chemical
properties: pH, EC, DO, ORP and temp.

e Discrete:includes field analysis of pH, EC, DO, ORP and temp, as well as laboratory analysis
of majorions as environmental water tracers. Includes analysis of TDS, TSS, majorions (Na,
K, Ca, Mg, CI, SO4), F, HCOs, CaCOs, NOs, Total N, Total P, Total alkalinity, filtered DOC and
dissolved metals Al, P, Cu, Pb, Zn, Ni, Sb, Fe, Mn, Mo As, Li and Ba.
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¢ Full metals suite: includes field analysis of pH, EC, DO, ORP and temp, as well as discrete
laboratory analysis suite plus laboratory analysis of additional dissolved metals B, Cd, Co,
Hg, Se and Ag.

7.3Mine Water

RVC has developed procedures as part of an In-Rush Hazard Management Plan to manage
the potentialrisk of in-rush from:

¢ waterstoredin decommissioned adjacent workings;

waterstored in completed WCL workings;

mining under surface waterbodies; and

intersection withbores or gas drainage holes.

Flow meters have been strategically located throughout the mine to enable reliable
measurement of water pumped in and out of the workings to assist in the identification of
groundwater make and water accumulation as mining progresses and inform the site water
balance. Due to the inherent complexity associated with underground water movement and
inflows from historicalworkings, the water balance will be informed by numerical groundwater
modelling. This modelling will be updated overtime based on collection of new data.

Ongoing monitoring of mine inflow water volumes and quality will also be conducted daily to
inform the site waterbalance, verify characterisation of mine inflow water quality and for future
updates to the groundwater model. The capture of incidental water is an important
component of the site's water balance. If mine water is pumped to underground storages,
then pumped volumes will also be recorded via flow meters or other suitable gauging
apparatus. Flow meters will be in place for daily volumetric flow monitoring to inform the site
waterbalance.

Watersamples of pumped (dewatered) mine water willbe collected monthly for field analysis
with the objective of providing an early indication of any mixing with (lower salinity) natural
groundwater. Samples will also be collected for discrete analysis on a quarterly basis during
active mining. The water quality analytical suite will be the same as that adopted for
groundwater monitoring bores. To summarise, the seepage monitoring program willinclude:

e metering the volume of water pumped from the mining areas using flow meters or other
suitable gauging apparatus atlocal collection point and at the outflow discharge point;

¢ monthly to bi-monthly monitoring quality of mine inflow water (including environmental
watertracers for physiochemical properties and majorions with field analysis, discrete and
full suite) in accordance with current underground mine water monitoringregime; and

e correlation of rainfall records with mining area seepage records/model estimates so that
the groundwater and any surface water/shallow alluvialincidental take can be separated.
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7.4Cataract Reservoir

The mine inflow volume monitoring and water quality analysis, outlined in Section 7.3, can also
be used to determine if any potfential linkages have formed between RVE UEP and the
Cataract Reservorr.

7.5Groundwater Model Verification

Within three years from the date of commencement of mining operations, an independent
review of the groundwater model will be undertaken to determine the validity of the
groundwater model predictions and will include a comparison of monitoring results with
modelled predictions. This includes comparison between observed and modelled
groundwaterlevel frends and mine inflow volumes.

Additionally, if the observed dataindicates significant divergence from the model predictions,
an updated groundwatermodel will be constructed to betterreplicate current trends and for
simulating future mining and recovery.
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8.  MANAGEMENT, MITIGATION AND REMEDIATION MEASURES

8.1Swamp Management System
The swamp management systemat RVE UEP consists of:

¢ swamp watermonitoring program describedin Section 7.1 with further detailed contained
in the Extraction Plans;

e swamp subsidence monitoring program describedin the Extraction Plans;

e ecologicalmonitoring program described in the Upland Swamp Ecological Monitoring Plan
prepared for each EP and Biodiversity ManagementPlan; and

o surface water monitoring program describedinthe EP WMP.

Details on the swamp ecological monitoring program are captured separately within the
Upland Swamp Ecological Monitoring Plan and Biodiversity Management Plan. The Extraction
Plans developed under Condition C10 of the Development Consent willdetail specific swamp
monitoring requirements and TARPs related to potentialimpacts on swamps from the ‘second
workings' covered by those plans.

8.2Groundwater Management System

The groundwater management system at RVE UEP consists of:

groundwater monitoring program described in Section 7.2 with further detailed contained in
the Extraction Plans;

e subsidence monitoring program described in the Extraction Plan;

¢ management of the groundwater inflows into the underground workings as described
earlierand in the EP WMP; and

¢ management and monitoring of adit outflows as describedinthe EP WMP.

Groundwater mitigation and remediation measures include mine inflows and mine sealing, as
describedin Section 8.2.2.

8.2.1 Pit Top Area Groundwater Management

In accordance with Condition B17(v)/ Schedule 2 of the Development Consent, WCL is
required to provide a detailed description of the groundwater management system for the RVC pit
top area. The projectinvolves upgradesto the surface facilities within the Pit Top Area; however,
asoutlined in Section 3.6 and Section 6.1, impactsto groundwater are considered unlikely.

No impacts to groundwater have been previously identified for the approved Pit Top Area
activities, likely due to the site geology (detailed in Section 3.4) and absence of a productive
aquifer.

Measures in place to manage possible groundwater impacts from water loss or seepage
include:

e Dirty waterstorage dams at the pit top lined withimpermeable material (i.e. clay);
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e The main Storm Water Control Dam (SWCD) has been engineered with a seepage
collection drain within the dam wall, which collects seepage at LDP 3 and then pumps it
backinto the SWCD; and

e Chemicals and hydrocarbons are stored in bunds and/or bunded areas and any spills are
cleaned up promptly to prohibit migrationinto the groundwatertable.

e Further work will also be undertaken to assess potentialimpacts on groundwater conditions
within the Pit Top Area. Three shallow monitoring bores were installed within the Pit Top Area
in December 2021.The bore construction and lithology information is to be compiled and
the locations to be surveyed to provide accurate groundwater elevation data. Ongoing
routine waterlevel and quality monitoring willbe conducted and results analysed to assess
and monitoring any potentialimpacts.

8.2.2 Mine Inflows and Dewatering Water

Investigations will be instigated if the rate of groundwater inflow significantly increases for a
period of greaterthan seven days. There is considered to be a significantincrease if the inflow
rate increases to more than 1 ML/day, above the inflow rates that were generally occurring at
the time. An exception to this is where dewatering volumes are influenced by dewatering of
waterstored in historical workings to minimise inrushrisk, or due to variability in pump rates due
to equipment maintenance.

Application of an appropriate technique to manage an abnormalinflow to the mine will be
deftermined by agreement with all stakeholders based on the advice of hydrogeologists and
ground consolidation fechnical experts.

The mine has used materials in ground control applications and inflow control applications in
the past and will apply these as appropriate to regain control of inflows should the need arise.

Selection of the optimum application and combination of materials and techniques will
depend on the nature and magnitude of the inflow, expert advice and stakeholderinput.

The company would work closely with specialist ground support and polyurethane resin (PUR)
injection companies with appropriate experience in chemical injection techniques for
consolidation of unstable and porous ground and in the use of such measures to control
ground water flows.

The In-rush Hazard Management Plan details methodologies relating to grout and PUR based
solutions to localised inflow situations and defines the capability of each product used for
ground consolidation and water control, MSDS documents, technical specifications as well as
case studies of applications where each product and sealing fechnique would be most
effective.

Pro-active responses based on projected inflows mean that actions may be considered and
planned at the time, withreference to pre-planned scenarios.

In addifion to underground sealing of inflows it may be practical fo undertake sealing works
from the surface, depending on specific environmental factors related to the proposed work.

With predicted inflows for the RVE UEP mine plan, at any point in the progress of mining the
Review Team will take appropriate early remedial action that is anficipated to negate the
need to activate the defined response to an actualtrigger.
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PUR and grout is available at short notice. However, with the exception of localised
occurrences, it is not considered to be necessary to maintain stocks of materials as these may
be very circumstance-specific, and, with the time afforded by forward projection of inflows,
their application and acquisition should not be a matter of urgency.

Ground consolidation would be made available to be rapidly deployed to water control
activitiesif necessary.

Operators willbe trained to conduct supporting activities for contract drillers and PUR injection
personnel.

WCL will require water access licences (WALs) under the Water Management Act 2000 to
authorise the taking of groundwaterin the course of mining operations. RVC is located within
the Sydney Basin Nepean Water Source under the Water Sharing Plan for the Greater
Metropolitan Region Groundwater Sources 2011. Groundwater inflows to the mine will be
taken from this watersource.

WC holds sufficient allocation to account for the predicted maximum groundwater inflows to
RVC workings of 288 ML/year. Mine inflows removed/dewatered from the workings will be
managed under the site water balance system outlined in the WMP.

As discussed in Section 6, the peak reductionin baseflow for Cataract River, Cataract Creek
and Bellambi Creek combined is predicted to be very small, with the volume apportioned to
the RVE UEP beingbetween 2.3 ML/yearand 6 ML/year based on groundwater modelling. WC
currently holds sufficient licences to account for the volume of predicted water take at RVC.
These licences are however held in the water sharing plan relevant to groundwater sources
only.

8.2.3 Mine Seadling

The installation of seals to isolate areas can be conducted as specific mining areas are
completed, with the seals containing monitoring, drainage and sampling facilities fo allow
water accumulation behind the seals to be monitored, sampled and managed while current
areas are mined.

The final sealing of the mine requires bulkheads to be installed to manage seepage. Trigger
mechanisms that will initiate the decision to abandon other remedial techniques and
commence the installation of bulkheads either to isolate areas or to seal the mine will be
defined as part of the mine closure plan.

8.3Trigger Action Response Plan

The groundwater TARP, as presented in Appendix G, has been designed toillustrate how the
various predicted impacts, monitoring components, performance measures and
responsibilities are structured to achieve compliance with the relevant statutory requirements,
and the framework for management and contingency actions.

8.4Trigger Criteria

The trigger criteria are based on the existing trigger criteria for RVC, with baseline dataused to
set frigger values and consideration of current predicted impacts due to the RVE UEP. The
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triggers are set on the basis that readings outside these ranges represent a potential change
in conditions that ‘may’ indicate animpact. Level 2 tfriggers are a sign of a potentialchange,
but the reading may be within natural variability. Level 3 triggers are set at a level which is
statistically unlikely fo occur due to natural variability based on historic monitoring. An
exceedance of a level 3 trigger may sfillbe due to natural variability and may not have any
adverse environmentalimpacts but warrants further investigation based on it being unlikely
based on past monitoring.

Specific fo the RVE UEP, the main predicted future impacts relate to drawdown and
depressurisation within the Permian coal measures and Narrabeen Group with mine
progression; localised potential drawdown in the Hawkesbury Sandstone related to historical
goaf effects; and potential impacts associated with mine inflow water quality and
underground rejects storage (refer Section é). The first workings for future operations are
considered unlikely to cause subsidence impacts and no additionalimpacts to swamps are
predicted. In accordance with the conditions of the Development Consent (Table §6),
subsidence impacts performance measures will be monitored and assessed and captured
within the Extraction Plan. The swamp and groundwater monitoring captured within this
management plan will be utilized to help inform the subsidence monitoring and assessment.

The groundwater trigger levels and criteria are summarised in Table 12 and detailed furtherin
Appendix G and Appendix H. The table includes proposed friggers for mine inflow water
quality, which are based on current baseline mine inflow water quality as presented in Table

10. Triggers for physio-chemical properties of pH and EC, as well as SO4 are proposed for early
detection of potentialchanges in water quality and source with progression of mining.

Triggers are also proposed for metals (Al, As, Mo and Sb) that were identified through laboratory
leachate analysis as potentially becoming mobilized under acidic conditions. These triggers
have been applied to provide an early indicator of unexpected changes in water quality or
water source. However, it should be noted that no impacts to water quality and metals
concentrations are expected due to mine progression, with the interburden material exhibiting
a high buffering capacity with alkaline conditions.

Moisture monitoring is not proposed to be used as a trigger due to variability between and
within monitoring points. However, soilmoisture data will be collected at eachrepresentative
swamp location within the mine area to inform investigation processes should swamp
vegetation or swamp groundwater level Trigger Criteria be exceeded. Full details on the
monitoring program for swamps are included in the Upland Swamp Management Plan.

Additional groundwater monitoring points have been proposed to inform future model
updates and mine closure planning, to be installed in Year 2. Once installed, default tfriggers
have been proposed for the initial 12 months of monitoring, as outlined in Table 12 and
Appendix H. The proposed groundwater triggers are based on baseline monitoring and
predicted impacts, with monitoring changes and/or specific triggers continuing to be
developed as monitoring matures and becomes refined in consultation with key stakeholders
and subject to approval by relevant departments. After the initial 12 months of monitoring,
refined triggers for the new monitoring sites will be proposed, where required, and documented
in the Annual Review.
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Table 12 Groundwater Trigger Criteria
‘ Area Trigger Criteria
Swamps pH - 5th and 95th percentile of baseline swamp data (all RVE swamps)
EC - 95'h percentile of combined baseline swamp data (all RVE swamps)
SWL - 95th percentile of site-specific baseline depth to groundwater, calculated
with dry readings excluded
Hawkesbury pH - 5th and 95th percentile of baseline data (all RVE OSPs)
Sandstone

EC - 95'h percentile of combined baseline data (all RVE OSPs)

WL - 95th percentile of site-specific baseline water levels

New sites: initial trigger based on maximum 2 m groundwater level decline over 12
month period

Bulga Sandstone

pH - 5th and 95t percentile of baseline data after 12 months of data collection.
New sites: initial trigger based on Hawkesbury Sandstone trigger

EC - 95'h percentile of baseline data after 12 months of data collection.
New sites: initial trigger based on Hawkesbury Sandstone trigger

WL - 95th percentile of site-specific baseline water levels after 12 months of data
collection.

New sites: initial trigger based on maximum 2 m groundwater level decline over 12
month period

Hawkesbury
Sandstone and

Narrabeen Group

Groundwater head - vertical groundwater head profile per VWP location (site-
specific), based on baseline and predicted vertical groundwater head for the RVE
UEP

Permian coal
measures - Mine
Inflow Volumes

Mine pump volumes within predicted mine inflow range

Permian coal
measures - Mine
Inflows Quality

pH - minimum and maximum of site baseline mine inflow data

EC - 95t of site baseline mine inflow data

Sulfate — 950 of site baseline mine inflow data

Dissolved Al - 95th of site baseline mine inflow data

Dissolved As - 95th of site baseline mine inflow data

Dissolved Mo - 95th of site baseline mine inflow data

Dissolved Sb - 95'h of site baseline mine inflow data

8.5Response to TARP Criteria Exceedances

The TARP presented in Appendix H has been designed toillustrate how the various predicted
impacts, monitoring components, performance measures, andresponsibilities are structured to
achieve compliance with the relevant statutory requirements, and the framework for
management and confingency actions. Table 13 below outlines the trigger level definitionsto
be applied tothe TARPs provided within Appendix H.
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Table 13 Trigger Levels
‘ TRIGGER LEVEL DESCRIPTION
Level 1 - Normal Monitoring indicates performance criteria are satisfied.
Operations confinue as normal.
Level 2 - Warning Minor or persistent changes in monitoring results indicate potential alteration
of the environment (could be natural or mining related) or impacts outside of
predictions.

Internal investigation of potential causes required to determine if there is
potential to cause material harm due to mining operations.

Exceedances of subsidence triggers may result inimplementation of adaptive
management measures.

Level 3 - Exceedance Significant change in monitoring results indicates a likely alteration of the
environment (could be natural or mining related) or impacts outside of
predictions.

Investigation into potential causes required to determine if material harm has
been caused due to mining operations. External noftification of potential
incident required for TARPs.

Exceedances of subsidence ftriggers likely to result in implementation of
adaptive management measures.

Whilst significant impacts are not predicted, the TARPs provide a process of fiered and
escalating trigger levels/performance triggers for performance measures should subsidence
and associated impacts be greater than predicted/approved. If monitoring indicates a trigger
has been exceeded, investigations will be undertaken to identify the cause of the particular
criteria exceedance and may require management measuresto be implemented as outlined
in this section and Appendix H.

Where Level 3 trigger criteria are exceeded, WCL willinform DPE and WaterNSW of the trigger
criteria exceedance and proposed response as per the TARP. Investigation into the cause of
the trigger exceedance willbe instigated within one week of trigger exceedance being noted
and will be informed by any advicereceived from DPE and WaterNSW.

Note: Level 3 Performance Measure TARP triggers do not, of themselves, constitute anincident
or non-compliance under the Development Consent. Investigations following a Level 3 trigger
will determine whether an exceedance or non-compliance of the performance measures or
Development Consent conditions is likely or has occurred.

Aninvestigation willbe undertakeninto the potential cause by a suitably qualified person. The
investigation willbe commenced within one week of the tfrigger exceedance. The investigation
may include additional groundwater level and quality monitoring, as well as review of
groundwaterlevel and quality trends for other relevant sites and climatic conditions.

For swamps, the investigation will also include comparison to soil moisture/swamp water level
reference sites, such as any swamps that have been unaffected by operations (i.e. greater
than 350 m from second workings). The use of environmental tracers and swamp specific water
balances may also be used where these investigation tools are identified as likely to inform the
investigation process.
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For more complexinvestigations where additional monitoring is required (as willbe likely for the
monitoring of impacts on swamps), longerinvestigation periods are likely to be required and a
final investigation report will be provided within a reasonable timeframe as agreed with
regulators.

DAWE, DPE- Water, Water NSW and BCD willbe informed of the investigation outcomes within
one month of assessment completion.

The requirement, need and potential cost/benefit of a mitigation plan with be discussed with
DPE and WaterNSW and any other relevant stakeholders identified by these agencies. If
required, site specific mitigation, or Corrective Management Action (CMA) plans may include:

e description of the impactto be managed;
e results of the investigations;
e aimsand objections forthe plan;
e specific actionsrequired to mitigate/manage the issue;
o fimeframes forimplementation;
e roles and responsibilities;
e identification of and gaining appropriate approvals from government agencies; and
e providing a consultation and communication plan.
The mitigation or remediation plans will outline methods to ensure that ongoing impacts are
reduced to levels below the impact assessment criteria as quickly as possible.
8.6 Potential Incident Notifications

Level 3 triggers in the TARPs under this management plan are set at a level that may indicate
more than ‘trivial’ environmental harm. Where monitoring indicates a Level 3 Performance
Measure TARP frigger related to biodiversity or groundwater values has been exceeded but
the cause of the frigger being exceeded is unclear, DPE and Water NSW will be notified of a
potentialincident. Allpotentialincident noftifications related to biodiversity features willbe sent
to DPE and BCD. Potentialincident notifications related to surface or groundwaterimpactsor
which may have consequent impacts of groundwater or surface water will also be provided
to Water NSW.

The notification willinclude the same mafttersrequired to be includedin an Incident Nofification
as required by Condition F? including the development (including the development
applicationnumberand name) and set out the location and nature of the potentialincident.

The investigation process willalso consider any remedial action that may be required.

8.7 Contingency Plan

All works in the Meftropolitan Special Area require WaterNSW approval, and there is a
requirement for compliance with the Sydney Catchment Authority Water Supply Catchment
Special Areas Standard Conditions for Entry (SCA, 2001).
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These requirements ensure strict limits are placed on any impacts associated with undertaking
rehabilitation works on WaterNSW land.

Access to the catchment is subject to WaterNSW authorisation and is only permittedin dry
weather. Therefore, proposed monitoring frequencies may be delayed due to wet weather,
whilst notification and investigation timeframes commence when triggers have been
confirmed by the Group Environment Manager.

The management program and TARP provide a basis for the design and implementation of
any mifigation and remediation, whilst monitoring of the area’s environmental aspects will
provide key data when determining any requirement for mitigation or rehabilitation.

In the event that a Level 3 trigger occurs, as detailed in the TARP (contained in Appendix G),
WCL willimplement the following Contingency Plan:

o the observationwillbereported to WCL's Group Environment Managerimmediately;
e the observationwillberecorded;
e aninvestigationwillbe undertaken toidentify the cause of the observed impacts;

o  WCLwillreport any exceedance of the performance measure to the Secretary of DPE and
other relevant stakeholdersimmediately after WCL becomes aware of the exceedance;

o  WCL will assess the exceedances of the relevant TARP and where appropriate, implement
safety measuresin accordance with the appropriate Management Plan/s;

¢ The Group Environment Manager will investigate any potential contributing factors and,
where relevant, identify an appropriate action plan to manage any identified impact(s)
associated with the Project, in consultation with specialists and/or relevant agencies if
necessary;

e WCL will develop an appropriate action plan fo manage any identified impact(s)
associated with the Project, in consultation with other specialists and/or key stakeholders;

e  WCL will submit the proposed course of action to the DPE for approval;
e  WCL willimplement the approved course of actionto the satisfaction of the DPE;

e  WCL will continue to monitor performance with the new action plan in place and, if
successful will formalise these actions as part of a revised Management Plan; and

e contingency measures will be developed in consideration of the specific circumstances of
the issue and the assessment of consequences as outlined below.

8.8 Adaptive Management

Due to the nature of the proposed bord and pillar mining, adaptive management measures
can be proactive orreactive. The adaptive management plan process for the Extraction Plan
is presented in Figure 8-1.

The Extraction Plans will include TARPs which are designed to identify circumstances where
observed impacts differ from those predicted. These broadly relate to subsidence and
groundwaterimpact predictions which form the basis of the predictions of negligible impact
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and proposed monitoring framework. Departures from these predictions may indicate the
potential for exceedances of performance criteria.

Anexceedance of Level 2 or 3Performance Trigger willresult in areview of underground mining
operations and monitoring fo identify any potential causative factors for the observed trigger
exceedances. Depending on the nature, magnitude and location of the trigger exceedance,
precautionary adjustments to the mine plan or mining practices may be required to avoid or
mifigate therisk of performance measures being exceeded.

Additionally, inaccordance with Condition F4 of the Development Consent and the RVC EMS,
where exceedances of criteria or performance measures has occurred, WCL will:

a) take allreasonable and feasible steps to ensure that the exceedance ceases and
does not re-occur (i.e. TARPs, contingency planning).

b) considerallreasonable and feasible options for remediation (where relevant) and
submit areport to the Department describing those options and any preferred
remediation measures or other course of action;

c) within 14 days of the exceedance occurring, submit areport to the Secretary
describing these remediation options and any preferred remediation measures or
other course of action; and

d) implementremediation measures as directed by the Planning Secretary.

Additional adaptive management measures may also be required to prevent areoccurrence
of the circumstances that gaverise to the exceedance of criteria or performance measure.
This may include changes to the mine plan or underground mining practices.

8.9Site Access

Vehicle access fo some monitoring sites is via existing fire trails. Other monitoring sites will be
accessed by foot from the nearest fire frail.
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— Monitoring of Environmental Parameters —

Analyse Data
Has the performance
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indicator likely to be
ded? NO exceeded ie without
EASECREC management
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Review of Management Measures
Review of Performance Measures
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exceeded? exceeded?
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Contingency Plan

Figure 8-1 Adaptive Management Process
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9. INCIDENTS, COMPLAINTS AND NON-CONFORMANCES

9.1Incidents
The Development Consent (MP09_0013) defines:

e An'‘incident’'tobe “an occurrence or a set of circumstances that causes or threatens
to cause materialharm and which may or not be or cause a non-compliance”.
Examples may include a breach of specific development consent criteria or
performance measure.

e Exceedance or non-compliance as “anoccurrence, set of circumstancesor
development thatis a breach of this consent”.

In both circumstances, an Incident or Non-Compliance must be aftfributable to the
development approvedunder the Development Consent.

Materialharmis defined in the Development Consent as:
“Is harm to the environment that:

e involves actualor potentialharm to the health or safety of human beings or to the
environment thatis not trivial, or

e resultsin actualor potentialloss or property damage of an amount, or amountsin
aggregate, exceeding $10,000 (such loss includes the reasonable costs and
expenses that would be incurred in taking all reasonable costs and expenses that
would be incurred in taking all reasonable and practicalmeasures to prevent,
mitigate or make good harm to the environmental).

This definition excludes *harm” that is authorised under either this consent or any other
consent.”

Incidents and associated reporting requirements will be managed through established
procedures set out in the EMS or, in the case of groundwater management related to
subsidence impacts, the EPs. All incident noftification related to groundwater features will be
sent to DPE and WaterNSW.

As per Condition 26 of EPBC 2020/8702, WCL would notify DAWE in writing of any:

e incident;
e non-compliance with the conditions; or
e non-compliance withthe commitments made in plans.

The notification would be given as soon as practicable, and no later than two business days
after becoming aware of the incident ornon-compliance.

The notification would specify:

e any conditionwhichhas been or may have beenin breach

e ashort description of the incident and/or non-compliance

e fthelocation (including co-ordinates), date, and time of the incident and/or non-
compliance. Inthe event the exactinformation cannot be provided, the best
information available would be provided.
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As per Condition 27 of EPBC 2020/8702, WCL must provide to DAWE the details of any incident
or non compliance with the conditions or commitments made in plans as soon as practicable
and no later than 10 business days after becoming aware of the incident or non-compliance,
specifying:

e any corrective action orinvestigation which the approval holder has already
takenor intends to take in the immediate future;

o the potentialimpactsof the incident ornon-compliance; and

¢ the method and timing of any remedial action that will be undertaken by the
approvalholder.

9.2Complaints Handling

Complaints will be managed through established WCL procedures and as required by
Condition F17 of the Development Consent, a copy of a complaints register (updated on a
Monthly basis) will be kept on the WCL website. A summary of complaints will be available fo
regulatory authorities onrequest and providedin the Annual Review.

9.3Reporting

Progress against the requirements of this plan will be reported regularly to the DPE and other
relevant agencies as required by the Development Consent. Details on requirements on
reporting, incidents, complaints and non-conformances are specified within Appendix F.

The nofification requirements relate to the relevant regulatory authorities. No notification to
waterusersisinclude, as outlinedin Section 5.5, there are no private water supply works located
within or surrounding the project area.

In accordance with the requirements of Condition F17 of the Development Consent, the
environmental performance of the colliery will be reported on the WCL website.
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10. PLAN ADMINISTRATION
10.1 Roles and Responsibilities

Environment and community management is regarded as part of the responsibilities of all
Colliery personnel. The roles and function of the main personnel responsible for the
implementation of environmental and community management including the plans,
procedures and action plans contained in this EMP are outlined in WCL's Management
Operating System.

10.2 Resources Required

In accordance withthe WCLSYS POL 003 Environmental Policy, Management shall ensure that
the appropriate resources are made available to achieve the implementation of this Plan.

It is the role of the Group Environment Manager to ensure that these requirements are
communicated to WCL Management.

10.3 Training

All training and inductions that relate to this Management Plan are to be undertaken as per
the WCL training procedures.

10.3.1 Staff Training

Staff training will be undertaken as detailed in the EMS. This consists of three levels of training
applicable to different types of staff:
e Level 1 -Highlevel training on environmentalrequirements (management staff)

e Level 2- Operationalleveltraining (project managers, supervisors, surface personnel,
controlroom operators)

e Level 3-Basic environmentalawareness (underground staff, all personnel).
Targeted training will be provided as required for all workers relevant to their activities to
provide them with the knowledge, skills and awareness to minimise environmental impacts

where they are undertaking an activity with a high risk of potential environmentalimpactin
accordance with Condition A28 of the Development Consent.

The Group Environment Manager/Site Environment Representative will review the training
program and monitorits implementation.

10.3.2 Inductions

All personnel, including contractors, sub-contractors and staff, are required to attend a
compulsory site induction thatincludes an environmental component prior to commencement
onsite.

The environmentalcomponent willinclude an overview of:

¢ Relevant details of this Management Plan, including purpose and objectives
o Keyenvironmentalissues (e.g. activities with potential foresult in environmentalimpacts)
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e Consent Conditions, relevant licences and permits

¢ Specific managementrequirements and responsibilities, and mitigation measures

¢ Incidentresponse andreportingrequirements.

A record of all environmentaltraining and inductions will be maintained and kept on site. The
Group Environment Manager or delegate may authorise amendments to the induction where

required to address project modifications, legislative changes or amendments to this GWMP or
related documentation.

The Group Environment Manager or authorised delegate willreview and endorse the induction
program and monitoritsimplementation.
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11. REPORTING, AUDIT AND REVIEW

1.1 Quarterly Monitoring Reporting

Data collected in accordance with this Plan will be reviewed by a suitably qualified person, to
support early detection of trigger exceedances and potentialimpacts related to mine activities.

Within 20 business days of the end of each three-month monitoring period, alldata collected from
groundwater monitoring points over the monitoring period will be published on the WCL website
and a copy of the data provided to DPE and DAWE. The data will be maintained on the WCL
website for:

e afleastfive years after the cessation of mining for all monitoring bores within CoastalUpland
Swamps;

e afleastfive years after the cessation of mining for other monitoring bores excepting those
required to monitor groundwaterrecovery and potential discharge from adits; and

o the period for which the approvalhas effect for any monitoring site required to monitor
groundwaterrecovery and potential discharge form adits.

Monitoring reports covering the quarterly monitoring period will be prepared by a suitably
qualified person, with a summary of the results, graphicalrepresentation of trends (where relevant)
and discussion on compliance with monitoring and performance criteria.

11.2 Annual Review

In accordance with Part F — Environmental management, reporting and auditing of the
Development Consent, an Annual Review (AR) of the environmental performance of the
Proposed Actionis prepared.

The AR will:
e describe the works carried out in the past year, and the works proposed to be carried out
over the current year

e include a comprehensive review of the monitoring results and complaints records of the
development overthe previous calendaryear, including a comparison of these results
against the:

= relevantstatutory requirements, limits or performance measures/criteria
=  monitoringresults of previous years
= relevant predictionsinthe EA documentslistedinthe Development Consent condition
A2(c)
e identify any non-compliance orincident which occurred in the previous calendaryear, and

describe what actions were (or are being) takento ensure compliance and avoid
recurrence

e evaluate andreport on compliance with the performance measures, criteria, and operating
conditions of the development

e identify any trendsin the monitoring data over the life of the development
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e identify any discrepancies between the predicted and actualimpacts of the development
and analyse the potential cause of any significant discrepancies

o describe what measures willbe implemented over the next yearto improve the
environmental performance of the development.

11.3 EPBC Annual Compliance Report

WCL will prepare and submit an Annual Compliance Report to DAWE as per the processesset out
in Section 9.2 of the Water Management Plan.

11.4 Auditing

In accordance with Condition F13 of the Development Consent, an Independent Environmental
Audit will be undertaken by a suitably qualified auditor and include expertsin any field specified
by the Secretary within 12 months of the Development Consent and every three years afterthat.

This audit must:

e be preparedin accordance with the Independent Audit Post Approval Requirements (DPIE
2020 or as updated)

e be conducted by a suitably qualified, experienced and independent feam of experts whose
appointmenthas been endorsed by the Planning Secretary

e include consultation with the relevant agencies

e assessthe environmental performance of the project and assess whetheritis complying with
the requirements in the Development Consent and any relevant EPL or Mining Lease
(including any assessment, plan or program required under these approvals)

e Reviewthe adequacy of strategies, plans or programs required under the abovementioned
approvals.

¢ Recommend measures or actions toimprove the environmental performance of the project,
and/or any strategy, plan or program required under these approvals.

In accordance with Part F 14 of the Development Consent, WCL would submit a copy of the audit
report, alongwithresponses to any recommendations contained within the report to the Planning
Secretary. The audit andresponse to recommendations would be submitted within three months
of the completion of the audit unless otherwise agreed by the Planning Secretary.

11.5 Plan Revision

In accordance with Part F7 of the Development Consent, this GWMP will be reviewed within three
months of:

e The submission of anincidentreport as per Condition F9

e The submission of an annual review under Condition F11

e The submission of an Independent Environmental Audit under Condition F13

¢ Any modificationto the conditions of the Development Consent (unless the conditions
require otherwise or as otherwise agreed with DPE).
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The revision status of this planisindicatedin the Footer of each copy. Revisionsto any documents
listed within this Plan will not necessarily constitute arevision of this document.

Where revisions are required, the document would be submiftted to DPE within six weeks of the
review.
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12. RECORDS AND DOCUMENT CONTROL

12.1 Environmental records

The EM/SERisresponsible for maintaining allenvironmental management documents so that they
are always current at the point of use.

Types of records include:

e monitoring, inspection and compliance reports/records;

e correspondence with public authorities;

e inductionand trainingrecords;

e reports on environmentalincidents, other environmental non-conformances, complaints and
follow-up action;

e community engagementinformation; and

¢ minutes of environmentalmanagement systemreview meetings and evidence of any action
taken.

All water management documents are subject to ongoing review and confinual improvement.
This includes times of change to scheduled activities or to legislative or licensingrequirements.

Only the EM/SER, or delegate, has the authority fo change any of the water management
documentation.
12.2 Document control

The EM/SER will coordinate the preparation, review and distribution, as appropriate, of the
environmentaldocuments. During construction and operation, the environmental documents will
be stored at the mainsite compound.

The WMP will be developed, approved, implemented and maintained in accordance with the
Document Control Procedure (WCL SYS PRO 001).
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14. GLOSSARY OF TERMS AND ABBREVIATIONS

TERMS

Aquifer rock or sediment capable of holding and fransmitting groundwater.

Baseflow the portion of sfream flow that comes from the sum of deep subsurface
flow and delayed shallow subsurface flow.

Bi-monthly once every two months.

Bord and Pillar

Mining method comprising of a series of self-supporting roadways (or
bords) within the coal seam leaving a grid of pillars of unmined coal
which are designed o be stable in the long term.

Bore

a well, usually of less than 20 cm diameter, sunk into the ground and from
which water is pumped. Catchment - the entire land area from which
water (e.g. rainfall) drains to a specific water course or water body.

Concentration

the amount of a substance, expressed as mass or volume, in a unit
volume of air. Clay - very fine-grained sediment or soil (offen defined as
having a particle size less than 0.002 mm (2 microns) in diameter).

Claystone

general term for a clastic sedimentary rock composed primarily of clay-
sized particles (less than 1/256 milimetre in diameter).

Confined aquifer

A confined aquifer lies between two aquitards. The hydraulic head in a
confined aquifer lies above the base of the upper confining layer.

Depressurisation

reduction in groundwater pore pressure (pressure head) in a confined
groundwater system due to extraction of groundwater.

Drawdown change in groundwater level in a bore or the change in water table
elevationin an unconfined groundwater system, due to the extraction of
groundwater.

Ecosystem a functional unit of energy transfer and nutrient cycling in a given place,

it includes all the relationships within the biotic community and between
the biotic components of the system. Electrical conductivity (EC) - the
ability of a substance (either solid, liquid or gas) to tfransmit elecftricity —
an indicator of salinity.

Ephemeral (water body)

is a wetland, spring, stream, river, pond or lake that only exists for a short
period following precipitation.

Evaporation

the loss of water as vapour from the surface of a liquid that has a
temperature lower than its boiling point.
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TERMS

Evapotranspiration

the sum of evaporation and plant franspiration from the Earth's land
surface to atmosphere.

First Workings

Development of main headings, gate roads, related cut throughs, and
other workings for mine access and ventilation

First workings (development)

long term stable (non-caving) bord and pillar mining method that
comprises a series of self-supporting roadways or ‘tunnels’ driveninto the
coal seam by a contfinuous miner. Method leaves a grid of pillars
between the roadways, designed to provide stability o the seam void
and support roof strata.

Groundwater all watersoccurring below the land surface.The upper surface of the soils
saturated by groundwater in any particular area is called the water
table.

Groundwater Dependent | ecosystems dependant on current groundwater conditions.

Ecosystem (GDE)

Groundwater discharge

an area on the surface that intersects a groundwater aquifer, allowing it
to discharge to the surface.

Hydraulic conductivity (K)

the capacity of a rock to transmit water;

numerically equivalent to the rate of flow of waterin an aquifer through
a gradient, at the prevailing temperature. Usually expressed in units of
metres per second or metres per day.

Hydrology

the study of water, particularly its movement in streams, rivers, or
underground.

Intermittent

flows periodically, irregularly.

Longwall mining

underground mining of coal seams. Longwall shearer has a face of 100m
or more and rotating drum that moves mechanically back-and-forth
across a coal seam.

Mudstone

general term for a fine-grained sedimentary rock whose original
constituents were clays or muds. Grain size is up to 0.0625 mm (0.0025 in)
with individual grains too small o be distinguished without a microscope.

Open standpipe

drilled open hole to a specific depth with casing only in the top of the
hole (i.e. to 6 m depth commonly). Used to monitor groundwaterlevelsin
a specific stratigraphic unit.

Overburden

subsoil and decomposed rock overlying the main rock body that is not
suitable for use in the final product.
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TERMS

Perched groundwater

groundwater accumulated at an elevation above the regional aquifer
water level usually above a low-permeability unit or stratum.

Permeability

a material propertyrelating to the ability of the material to tfransmit water.

pH a measure of the degree of acidity or alkalinity of a solution. expressed
numerically (logarithmically) on a scale of 1 to 14, on which 1is most acid,
7 is neutral acid, and 14 is most basic (alkaline).

Piezometer a hole drilled and fitted with casing with a screened zone specifically
designed for the monitoring of groundwater levels and water quality.

Recharge the addition of water to an aquifer.

Recovery the difference between the water level during the recovery period

following pumping and the maximum drawdown when pumping stops.

Rehabilitation

the progressive formation of a landform after quarrying and its
stabilisation with grasses, tfrees and/or shrubs.

Salinity degree of salt content of water.

Sand sediment comprising particlesin 0.063mm to 2mm size range.

Sandstone general term for sedimentary rock with grain size from 0.063 mm to 2 mm
- grains may be minerals or rock fragments.

Second Workings Extraction of coal from bord and pillar workings

Sediment naturally occurring material that is broken down by processes of
weathering and erosion and is subsequently transported.

Siltstone general term for clastic sedimentary rock primarily composed of silt sized
particles, defined as grains 1/16 - 1/256 mm.

Topography the physical relief and contour of a region.

Total head profile

shows groundwater head at different depths and strata to illustrate
vertical gradients.

Vibrating Wire Piezometer

fransducer that converts a water pressure reading to a measurable
frequency signal via a diaphragm, a tensioned steel wire, and an
electromagnetic coill

Water level

the upper limit of the saturated zone within an unconfined rock mass,
generally at atmospheric pressure. For confined aquifers the water level
is represented by the pressure head of the confined zone.
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TERMS

Water quality

degree of the lack of contamination of water.

ABBREVIATIONS

IPC Independent Planning Commission

LGAs Local Government Areas

LW Longwall

Mtpa Million tonnes per annum

OSP Open Standpipe

PAC Planning Assessment Commission

RPPR Revised Preferred Project Report

ROM Run of Mine

RVC Russell Vale Colliery, which includes Russell Vale West and Russell Vale
East

RVE Russell Vale East

TARP Trigger Action Response Plan

UEP Underground Expansion Project

WCL Wollongong Coal Limited.
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APPENDIX A — SWAMP BASELINE DATA - SOIL MOISTURE
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PB4 (D) near swamp BCUS4
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

[Excel pdf output of table of OSP water quality and Hawkesbury Sandstone water quality — raw data used for summary

tables]
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APPENDIX E - GROUNDWATER MONITORING PROGRAM
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WOLLONGONG COAL

Site  Russell Vale
Colliery
Type Plan

Doc Title

DOC ID

Date Published

GROUNDWATER MANAGEMENT PLAN

RVC EC PLN 006

08/06/2022

Monitoring
Requirement

Monitoring Location

Prior to Mining

Timing/ Frequency

Post Mining

Parameters

Purpose

Monitoring of
swamp soil

moisture and
shallow water

Swamp sites with soil
moisture probes and
piezometers, including:

Moisture probes and
piezometers:

PB4 (A/B/D) near
swamp BCUS4

PCcl0 (A/B) at CCUS10
PCcl2 (A/B) at CCUS12
PCc4 (B/C/D) at CCUS4
PCc5 (A/B/D) at CCUS5
PCr1 (A/B/C) at CRUS1
Piezometers only:

PB4C near swamp
BCUS4

PCc2 at CCUS2
PCc3 at CCUS3
PCc4A at CCUS4
PCc5C at CCUSS
PCcé at CCUSé
PCr1D at CRUS1

Daily — water level
monitoring with logger
set at 6 hourly inferval
and downloaded and
dipped 2 monthly (once
every two months)

2 monthly - field analysis

Quarterly — discrete
analysis

Annual - full metals suite
analysis

During Mining

Daily — water level
monitoring with logger
set at 6 hourly interval
and downloaded and
dipped monthly in
swamps being actively
undermined

2 monthly - field analysis

Quarterly — discrete
analysis

Annual - full metals suite
analysis

Daily — water level
monitoring with logger
set at minimum 12 hourly
inferval and
downloaded and
dipped for an agreed
period (minimum 1 year)
after the swamp is
undermined

2 monthly - field analysis

Quarterly — discrete
analysis

Field analysis*
Discrete#

Full metals suite*

Verify predicted
swamp water
level/moisture
response and water
quality changes to
existing operations
and inform future
model iterations and
updates.

Verify predicted
swamp water
level/moisture
response fo mine
closure.
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Doc Title

Site  Russell Vale
Colliery
Type Plan

DOC ID

Date Published

GROUNDWATER MANAGEMENT PLAN

RVC EC PLN 006

08/06/2022

Monitoring
Requirement

Monitoring Location

Prior to Mining

Timing/ Frequency

Post Mining

Parameters

Purpose

Shallow piezometers
near swamp locations,
including:

SP1 near CCUSé

SP2 near CCUS3 and
CCuUs4

Daily — water level
monitoring with logger
set at 6 hourly inferval
and downloaded and
dipped 2 monthly (once
every two months)

2 monthly - field analysis

Quarterly — discrete
analysis

During Mining

Daily — water level
monitoring with logger
set at 6 hourly interval
and downloaded and
dipped monthly in
swamps being actively
undermined

2 monthly - field analysis

Quarterly — discrete
analysis

Daily - water level
monitoring with logger

set at minimum 12 hourly
interval and downloaded
and dipped for an agreed
period (minimum 1 year)
after the swamp is
undermined

2 monthly —field analysis

Quarterly — discrete
analysis

Field analysis*

Discrete#

Identify if current dry
conditions may
change with the
cessation of longwall
mining and recovery,
and changes in
climatic condifions.

Installation of additional
swamp soil moisture
probes and water
piezometers at identified
swamp locations:

PCcl A (SM &
PZ)/B(SM)/C(SM & PZ) at
CCUS]

PCcé B (SM & PZ) at
CCUsé

PCcll (SM) at CCUSTI

PCcl4 A (SM & PZ)/B
(SM) at CCUS14

PCc20 (SM & PZ) at
CCUS20

PCc21 (SM) at CCUS21

Daily — water level
monitoring with logger
set at 6 hourly inferval
and downloaded and
dipped bi-monthly

2 monthly —field analysis
of piezometers

Quarterly — discrete
analysis of piezometers

Annual - full metals suite
analysis

Daily — water level
monitoring with logger
set at 6 hourly inferval
and downloaded and
dipped monthly in
swamps being actively
undermined.

2 monthly - field analysis
of piezometers

Quarterly — discrete
analysis of piezometers

Annual - full metals suite
analysis

Daily — water level
monitoring with logger
set at minimum 12 hourly
inferval and
downloaded and
dipped for an agreed
period (minimum 1 year)
after the swamp is
undermined.

2 monthly - field analysis
of piezometers

Annual - discrete
analysis of piezometers

Field analysis*
Discrete#

Full metals suite

Verify predicted
swamp water
level/moisture
response to existing
operations and inform
future model iterations
and updates.

Verify predicted
swamp water
level/moisture
response to mine
closure.
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WOLLONGONG COAL

Doc Title

Site  Russell Vale
Colliery
Type Plan

DOC ID

Date Published

GROUNDWATER MANAGEMENT PLAN

RVC EC PLN 006

08/06/2022

Monitoring
Requirement

Monitoring Location

Prior to Mining

Timing/ Frequency

Post Mining

Parameters

Purpose

Monitoring of
groundwater
levels and
head gradients
near swamps

PCr2 (SM) at CRUS2
PCr3 (SM) at CRUS3
PCré (SM) at CRUS6
PB11 (SM) at BCUS11

During Mining

Swamp monitoring
paired open standpipes
and VWPs at existing
locations

NRETA and NREA near
CCUs2

RV16 within CCUS1
RV20 near CCUS6
RV19 near CRUS1

RV21 near BCUS2 and
BCUS4

RV39 near CCUS6 and
CCuUs3

RV40 near CCUS17 and
CRUS2

RV41 near CCUS20
RV42 near CCUS1
RV44 within CRUS3

RV45 near CCUS2 and
CRUS3

Daily — water level
monitoring with logger
set at é hourly interval
and downloaded and
dipped (for open
standpipes) bi-monthly

2 monthly —field analysis
for open standpipes

Quarterly — discrete
analysis for open
standpipes

Annual - full metals suite
analysis

Daily — water level
monitoring with logger
set at 6 hourly interval
and downloaded and
dipped (for open
standpipes) monthly in
areas being actively
undermined

2 monthly - field analysis
for open standpipes

Quarterly — discrete
analysis for open
standpipes

Annual - full metals suite
analysis

Daily — water level
monitoring with logger
set at 12 hourly interval
and downloaded and
dipped (for open
standpipes) bi-monthly
for an agreed period
(minimum 1 year) after
the area is undermined

Quarterly —field analysis
for open standpipes for
an agreed period
(minimum 1 year) after
mining is completed

Annual — discrete
analysis for open
standpipes for an
agreed period
(minimum 1 year) after
mining is completed

Field analysis*
Discrete#

Full metals suite *

Verify predicted
groundwater level
and swamp water
level/moisture
response fo existing
operations and inform
future model iterations
and updates. Assess
head gradients and
recharge/discharge
processes in relation to
the swamps.

Verify predicted
groundwater level
and swamp water
level/moisture
response fo mine
closure. Assess head
gradient changes and
recharge/discharge
processes in relation to
the swamps post
closure
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Monitoring Monitoring Location Timing/ Frequency

Requirement
Prior to Mining During Mining Post Mining

RV46 near CCUS14
RV47 near CRUS4

Parameters

Purpose
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Doc Title

Site  Russell Vale
Colliery
Type Plan

DOC ID

Date Published

GROUNDWATER MANAGEMENT PLAN

RVC EC PLN 006

08/06/2022

Monitoring
Requirement

Monitoring Location

Prior to Mining

Timing/ Frequency

Post Mining

Parameters

Purpose

Monitoring of
groundwater
levels and
head gradients
near swamps
to inform future
model updates
and mine
closure
planning

Monitoring of
existing
groundwater
sites

Installation of additional
paired monitoring points
near swamps:

RV3? near CCUSé6 and
CCuUs3

RV40 near CCUS17 and
CRUS2

RV41 near CCUS20
RV42 near CCUS1
RV44 near CRUS3
RV46 near CCUS14

Daily — water level
monitoring with logger
set at 6 hourly interval
and downloaded and
dipped (for open
standpipes) bi-monthly

2 monthly —field analysis
for open standpipes

2 monthly —discrete
analysis for open
standpipes within first 12
months of installation,
reducing to quarterly
frequency

Annual - full metals suite
analysis

During Mining

Daily — water level
monitoring with logger
set at 6 hourly inferval
and downloaded and
dipped (for open
standpipes) monthly in
areas being actively
undermined

2 monthly —field analysis
for open standpipes

2 monthly — discrete
analysis for open
standpipes within first 12
months of installation,
reducing to quarterly
frequency

Annual - full metals suite
analysis

Daily — water level
monitoring with logger
set at é hourly interval
and downloaded and
dipped (for open
standpipes) bi-monthly
for an agreed period
(minimum 1 year affer
the area is undermined)

2 monthly —field analysis
for open standpipes for
an agreed period
(minimum 1 year) after
mining is completed

Annual - discrete
analysis for open
standpipes for an
agreed period
(minimum 1 year) after
mining is completed

Field analysis*
Discrete#

Full metals suite

Verify predicted
groundwater level
and swamp water
level/moisture
response fo existing
operations and inform
future model iterations
and updates. Assess
head gradients and
recharge/discharge
processes in relation to
the swamps.

Open standpipes:

NRE A, NRE C, NRE D,
GWIA, RV18, RV19,
RV21, RV22A, RV23A

Daily — water level
monitoring with logger
set at 6 hourly inferval
and downloaded and
dipped 2 monthly

2 monthly —field analysis
for open standpipes

Daily — water level
monitoring with logger
set at 6 hourly inferval
and downloaded and
dipped monthly in areas
being actively
undermined

2 monthly - field analysis
for open standpipes

Daily — water level
monitoring with logger
set at 6 hourly interval
and downloaded and
dipped (for open
standpipes) bi-monthly
for an agreed period
(minimum 1 year after
the area is undermined)

Field analysis*
Discrete#

Full metals suite

Verify predicted
groundwater level
response to existing
operations and inform
future model iterations
and updates.

Verify predicted
groundwater level
recovery response.
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WOLLONGONG COAL

Site  Russell Vale
Colliery
Type Plan

Doc Title

DOC ID

Date Published

GROUNDWATER MANAGEMENT PLAN

RVC EC PLN 006

08/06/2022

Monitoring

Requirement

Monitoring of
existing
groundwater
sites

Establishment
and monitoring
of additional
targeted
monitoring sites
to inform future
Model updates
and mine
closure
planning

Monitoring Location

Prior to Mining

Quarterly — discrete
analysis for open
standpipes

Annual - full metals suite
analysis

Timing/ Frequency

During Mi

Quarterly — discrete
analysis for open
standpipes

Annual - full metals suite
analysis

Post Mining

2 monthly —field analysis
for open standpipes for
an agreed period
(minimum 1 year) after
mining is completed

Annual — discrete
analysis for open
standpipes for an
agreed period
(minimum 1 year) after
mining is completed

Parameters

Purpose

VWPs:

NRE1B, NRE1D, GWI1,
RV16, RV17, RV20, RV22,
RV23, RV24, RV25, RV27,
RV29, RV35 and RV36

Daily — water level
monitoring with logger
set at 6 hourly inferval
and downloaded

2 monthly

Daily — water level
monitoring with logger
set at 6 hourly inferval
and downloaded
monthly in areas being
actively undermined

Daily — water level
monitoring with logger
set at 6 hourly interval
and downloaded 2
monthly for an agreed
period (minimum 1 year
after the area is
undermined)

Water
level/pressure

Verify predicted
groundwater level
response fo existing
operations and inform
future model iterations
and updates.

Verify predicted
groundwater level
recovery response.

Installation of additional
monitoring locations

Open standpipes:
RV43A

VWPs:

RV43 and RV48

Daily — water level
monitoring with logger
set at 6 hourly interval
and downloaded and
dipped (for open
standpipes) 2 monthly

2 monthly - field analysis
for open standpipes

Daily — water level
monitoring with logger
set at 6 hourly interval
and downloaded and
dipped (for open
standpipes) monthly in
areas being actively
undermined

Daily — water level
monitoring with logger
set at 6 hourly interval
and downloaded and
dipped (for open
standpipes) 2 monthly
for an agreed period
(minimum 1 year affer
the area is undermined)

Field analysis*
Discrete#

Full metals suite

Verify predicted
groundwater levels
and response to
existing operations
and inform future
model iterations and
updates. Characterise
groundwater
conditions and
changes relevant to
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WOLLONGONG COAL

Doc Title

Site  Russell Vale
Colliery
Type Plan

DOC ID

Date Published

GROUNDWATER MANAGEMENT PLAN

RVC EC PLN 006

08/06/2022

Monitoring

Requirement

Inflows to
existing
underground
workings -
volume and
quality

Adit seepage

monitoring and

inspection -
seepage rate
and water
quality

Monitoring Location

Prior to Mining

2 monthly — discrete
analysis for open
standpipes within first 12
months of installation,
reducing to quarterly
frequency

Annual - full metals suite
analysis

Timing/ Frequency

During Mining

2 monthly - field analysis
for open standpipes

2 monthly — discrete
analysis for open
standpipes within first 12
months of installation,
reducing to quarterly
frequency

Annual - full metals suite
analysis

Post Mining

for open standpipes for
an agreed period
(minimum 1 year) after
mining is completed

Annual — discrete
analysis for open
standpipes for an
agreed period
(minimum 1 year) after
mining is completed

2 monthly —field analysis

Parameters

Purpose

nearby GDEs and
subsidence monitoring
(where applicable)

Verify predicted
groundwater level
recovery response.

Mine workings

Daily volumetric flow
monitoring of mine
inflow and discharge

Monthly - field analysis

Quarterly — full metals
suite analysis

Daily volumetric flow
monitoring of mine
inflow and discharge

Monthly - field analysis

Quarterly —full metals
suite analysis

Field analysis*

Full metals suite

Verify predicted
groundwater inflows
to existing operations
and inform future
model iterations and
updates.

Monitor water quality
frends for early
identification of
changes compared fo
current mine inflow
water quality.

Mine workings

In accordance with the
Adit Discharge Water
Management Plan:

Daily volumetric flow
moniforing of discharge

Field analysis*

Full metals suite

Visualise and verify
post closure seepage
conditions.
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Monitoring Monitoring Location Timing/ Frequency Parameters Purpose

Requirement
Prior to Mining i i Post Mining

Monthly - field analysis
for an agreed period
(minimum 1 year) after
mining is completed

Quarterly — full metals
analysis for an agreed
period (minimum 1 year)
after mining is
completed

* Field analysis:includes field analysis of pH, EC, DO, ORP and temp

# Discrete:includes field analysis of pH, EC, DO, ORP and temp. As well as laboratory analysis of TDS, TSS, majorions (Na, K, Ca, Mg, Cl, SO4), F, HCO3 CaCOs, NOs, Total N, Total P, Total alkalinity,
filtered DOC and dissolved metals Al, P, Cu, Pb, Zn, Ni, Sb, Fe, Mn, Mo As, Liand Ba.

A Full metals suite: includes field analysis of pH, EC, DO, ORP and temp. As well as discrete laboratory analysis suite pluslaboratory analysisof additional dissolved metals

B, Cd, Co, Hg, Seand Ag
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022

\‘JOLLO”GONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

APPENDIX F - TRIGGER ACTION RESPONSE PLAN

NOTE: These TARPs (including the duration for which these TARPs apply to monitoring at specific
locations) are subject to more detailed triggers as set out in approved Extraction Plans for LW 6
and approved Second Workings. To the extent of any inconsistency between these TARPs and
TARPs contained in an approvedEP, the EP provisions apply.
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WOLLONGONG COAL

Doc Title

Site  Russell Vale

Colliery

Type Plan

DOC ID

Date Published

GROUNDWATER MANAGEMENT PLAN

RVC EC PLN 006

08/06/2022

Feature

Trigger
Monitoring

Location

Existing
swamp
piezometers:
PB4 B near
swamp
BCUS4
PCc10 (A/B)
at CCUS10
PCcl2 A at
CCUS12
PCc2 at
CCUs2
PCc4 (C) ot
CCUS4
PCc5 (B) at
CCUSS5

PCr1 (B) at
CRUST

Swamp water
quality

For newly
installed
swamp
piezometers
refer to USMP

Timing/
Frequency

During Mining

Field analysis
when
piezometers are
manually
dipped:

e Every 2 months
prior to and
after swamp is
mined under;

e Monthly during

period when

swamp is
mined under.

Purpose Criteria

Detection of
potential
impact to
swamp water
conditions due
fo mine
activities

Level 2:

One reading
above the
frigger level of
193 uS/cm

Action/ Reporting

1. Review sampling
methodology/
equipment to verify if
the reading is
representative. If not,
resample and test within
7 days of the result.

2. If the data is
representative, review
weather station data,
groundwater quality
and level data and
subsidence monitoring
to identify whether
further investigation is
warranted. If an impact
due to mining is
idenfified progress to
Level 3.

Reporting

1. One week

2. Two weeks fo
assess whether
further investigation
is required.
Commence
investigation if
exceedance of
Level 3 criteria
identified (see
Level 3 reporting
requirements).

3. One to two months
depending on
fiming of review of
second data
period.

Responsibility

Russell Vale
Colliery

(Group
Environment
Manager)
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Colliery
Type Plan Date Published 08/06/2022
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Criteria Action/ Reporting

Reporting Responsibility

Feature Trigger Timing/ Purpose
Monitoring Frequency
Location
During Mining

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G
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Doc Title

Site  Russell Vale

Colliery

Type Plan

DOC ID

Date Published

GROUNDWATER MANAGEMENT PLAN

RVC EC PLN 006

08/06/2022

Feature Trigger
Monitoring

Location

Existing
swamp
piezometers:
PB4 B near
swamp
BCUS4
PCc10 (A/B)
at CCUS10
PCcl12 A af
CCUS12
PCc2 at
CCUs2
PCc4 (C) af
CCuUs4
PCcS5 (B) at
CCUSS

PCr1 (B) at
CRUST

Swamp water
quality

For newly
installed
swamp

Timing/
Frequency

During Mining

Field analysis
when
piezometers are
manually
dipped:

e Every 2 months
priorto and
after swamp is
mined under;

e Monthly during

period when

swamp is
mined under.

Purpose Criteria

Detection of
potential
impact to
swamp water
conditions due
to mine
activities

Level 2:

fo 6.3

One reading
outside of
the trigger
range of 3.8

Action/ Reporting

1. Review sampling
methodology/
equipment to verify if the
reading is representative.
If not, resample and test

within 7 days of the result.

2. If the data is
representative, review
weather station data,
groundwater quality and
level data and
subsidence moniforing to
identify whether further
investigation is
warranted. If an impact
due to mining is
identified progress to
Level 3.

Reporting

1. One week

2. Two weeks to assess
whether further
investigation is
required. Commence
investigation if
exceedance of Level
3 criteria identified
(see Level 3 reporting
requirements).

3. One to two months
depending on timing
of review of second
data period.

Responsibility

Russell Vale
Colliery

(Group
Environment
Manager)
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Colliery
Type Plan Date Published 08/06/2022
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Criteria Action/ Reporting

Reporting Responsibility

Feature Trigger Timing/ Purpose
Monitoring Frequency
Location

During Mining

piezometers
refer to USMP

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G
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Doc Title

Site  Russell Vale

Colliery

Type Plan

DOC ID

Date Published

GROUNDWATER MANAGEMENT PLAN

RVC EC PLN 006

08/06/2022

Feature

Swamp water
levels

Trigger
Monitoring

Location

Existing
swamp
piezometers:
PB4 B near
swamp
BCUS4
PCc10 (A/B)

at CCUS10
PCcl12 A af
CCUS12
PCc2 at
CCUs2
PCc4 (C) af
CCuUs4
PCcS5 (B) at
CCUSS
PCr1 (B) at
CRUST

For newly
installed
swamp
piezometers
refer to USMP

level

Timing/
Frequency

During Mining

Daily — water
level monitoring
with logger set 6
hourly interval.

Data
downloaded
and manually
dipped:

e Every 2 months
prior to and
after swamp is
mined under;

e Monthly during
period when
swamp is
mined under.

Purpose Criteria

Detection of
pofential
impact to
swamp water
conditions due
to mine
activities

Action/ Reporting

Level 2:

One monthly
water level
reading below
the water level
frigger
following a
month of
rainfall above
20 mm/month

1. Review sampling
methodology/
equipment to verify if the
reading is representative.
If not, resample and test
within 7 days of the result.

2. If the data is
representative, review
weather station data,
groundwater quality and
level data and
subsidence moniforing to
identify whether further
investigation is
warranted. If an impact
due to mining is identified
progress fo Level 3.

Reporting

1. One week

2. Two weeks to assess

whether further
investigation is

required. Commence

investigation if

exceedance of Level

3 criteria identified

(see Level 3 reporting

requirements).

3. One to two months
depending on timing

of review of second
data period.

Responsibility

Russell Vale
Colliery

(Group
Environment
Manager)
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
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Criteria Action/ Reporting Reporting Responsibility

Feature Trigger Timing/ Purpose
Monitoring Frequency
Location
During Mining

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOL LONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting

Feature Trigger Timing/ Purpose Reporting Responsibility
Monitoring Frequency
Location
During Mining
Hawkes-bury Existing open 2 monthly —field Detection of
Senekione standpipes: analysis for open potential
i NRE A, NRE standpipes impact to
water quality . NRED, Hawkesbury
GWI1A, RV18, Quarterly — Sandstone
RV19, RV21, discrete analysis water due fo
RV22A for open mine activities
standpipes I(_)evel 2 o 1. Review sampling 1. One week Russell Vale
ne reading ;
Newl methodolo Colliery
insfollyed apove ihe equipmen‘r?rz/verify if the 2 LR S
open igier lovel e reading is representative wheiher furiner I(EGrgup i
[ 376 uS/cm o . o nvironmen
standpipes: If not, resample and test |nves.hgohon s Manager)
L required. Commence
RV40, RV41, within 7 days of the result.| | fiaation if
RV42, RV45, . investigation i
RV46, RV47 2. If the data is exceedance of Level
representative, review 3 criteria identified
weather station data, (see Level 3 reporting
groundwater quality and | requirements).
level data and
L id itoring 3. One to two months
.su SI. ence monitoring to depending on timing
identify whether further of review of second
investigation is data period.
warranted. If an impact
due to mining is identified
progress to Level 3.
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting

Reporting Responsibility

Feature Trigger Timing/ Purpose
Monitoring Frequency
Location
During Mining

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G
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Site  Russell Vale DOC ID RVC EC PLN 006
Colliery
Type Plan Date Published 08/06/2022

WOL LONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Feature

Hawkes-bury
Sandstone
water quality

Trigger
Monitoring
Location

Existing open
standpipes:
NRE A, NRE
C,NRED,

Timing/
Frequency

During Mining

2 monthly —field
analysis for open
standpipes
Quarterly —

Purpose Criteria

Detection of
potential
impact to
Hawkesbury

Action/ Reporting

Reporting

Responsibility

Sandstone
water due to
mine activities

GWIA, RV18,
RV19, RV21,
RV22A

discrete analysis
for open
standpipes

I(_)evel 2 o 1. Review sampling 1. One week Russell Vale

ne reading .

Newl ; methodolo Colliery

installed outside ofthe | menfgfz/verify if the | 2 TWO weeks 1o assess

oben LIEAIEES recznd‘i)ng is representative WINEHNET UInST I(EGrgup "
e of 3.7 to 6.5 o . PSRBT nvironmen

standpipes: If not, resample and test |rnvesi:|gdo'r|(c:>nrlrsm n Manager)

RV40, RVA41, within 7 days of the result.| 3" 1,e » © - ence

RV42, RV45, . Investigation |

RV46, RV47 2. If the data is exceedance of Level

representative, review 3 criteria identified
weather station data, (see Level 3 reporting
groundwater quality and | requirements).

level data and
subsidence monitoring fo
identify whether further
investigation is
warranted. If an impact
due to mining is identified
progress to Level 3.

3. One to two months
depending on timing
of review of second
data period.
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting Reporting Responsibility

Feature Trigger Timing/ Purpose
Monitoring Frequency
Location
During Mining

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G
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WOLLONGONG COAL

Site  Russell Vale DOC ID RVC EC PLN 006
Colliery
Type Plan Date Published 08/06/2022

DocTitle GROUNDWATER MANAGEMENT PLAN

Feature

Hawkes-bury

NelgleNreal=}
water levels

Trigger
Monitoring
Location

Existing open
standpipes:
NRE A, NRE
C,NRED,

GWIA, RV18,

RV19, RV21,
RV22A

Timing/
Frequency

During Mining

Monthly manual
dipped water
level in areas
being actively
undermined

Purpose

Detection of
potential
impact to
Hawkesbury
Sandstone
water due to
mine activities

Criteria

Action/ Reporting

Reporting

Responsibility

I(_)evel 2 - 1. Review sampling 1. One week Russell Vale
Newly wgfe:nlg\r/]el Y methodology/ 2 Two weeks | Colliery
installed : equipment fo verify if the | 0 OOk 10 A55683
open reading below o : whether further (Group
randoioess: the water level reading is representative. T Environment
stancpipes: tri If not, resample and test ) Manager)
rgger required. Commence
RV40, RV41, within 7 days of the result.| | fiaation if
RV42, RV45, investigarion i
RV46, RV47 exceedance of Level

3 criteria identified
(see Level 3 reporting
requirements).

2. If the data is
representative, review
weather station data,
groundwater quality and [ 3. One fo two months
level data and depending on timing
subsidence monitoring to |  ©f review of second
identify whether further g el
investigation is
warranted. If an impact
due to mining is identified
progress fo Level 3.
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting Reporting Responsibility

Feature Trigger Timing/ Purpose
Monitoring Frequency
Location
During Mining

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOL LONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting

Feature Trigger Timing/ Purpose Reporting Responsibility
Monitoring Frequency
Location
During Mining
Bulgo Newly 2 monfhly —field Verificoﬁo.n Qf
SerEsene installed onoloyllsw foropen chc:crsclfensoho
: open standpipes n of Bulgo
WEIET G Ll stgndpipes, PP Sondsfogne
which may water quality
include: and detection
RV43A and of changes in
Rva4 (rqnﬁjrf:lrlwz ggg I(_)er:/eelrz;d'n 1. Review sampling 1. One week Russell Vale
closure, above ‘rhé ° me’rhodology/ o 2. Two weeks to assess Colliery
outside of frigger level of equipment to verify if the whether further (Group
predicted 376 pS/cm reading is representative. investiaation is Environment
impacts within the first If not, resample and test . 9 Manager)
12 months of AT 7 cleys of fine relty | TESEE, SRR
ingtisllletion investigation if
2. If the data is exceedance of Level
representative, review 3 criteria identified
weather station data, (see Level 3 reporting
groundwater quality and| requirements).
Ieve! data and . 3. One to two months
subsidence monitoring to depending on fiming
identify whether further of review of second
investigation is data period.
warranted. If an impact
due to mining is
identified progress to
Level 3.
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting

Feature Trigger Timing/ Purpose
Monitoring Frequency
Location

Reporting Responsibility

During Mining

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G

Feature Trigger Timing/ Purpose R e el

Monitoring Frequency
Location

Reporting Responsibility

During Mining

Newly 2 monthly —field Verification of
installed analysis for open characterisatio
open standpipes n of Bulgo
standpipes, Sandstone
which may water quality
include: and detection

Bulgo
Sandstone
water quality
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v

WOLLONGONG COAL

Doc Title

Site  Russell Vale DOC ID RVC EC PLN 006
Colliery
Type Plan Date Published 08/06/2022

GROUNDWATER MANAGEMENT PLAN

Criteria

Action/ Reporting

Feature Trigger Timing/ Purpose Reporting Responsibility

Monitoring Frequency

Location

During Mining

RV43A and of changes in Level 2 . .

RV44 qgglify post One reading 1. Review sampling 1. One week Euslslgll Vale
mining and outside of the methodology/ . 2. Two weeks o assess oner
closre. iggerrange | Saviement fo verifyitine | = o further (Group

of 3.710 6.5 reading is representative. | o Environment
redicted L ° investigation is
P within the first If not, resample and test ) Manager)
impacts 12 months of within 7 days of the result. !'equw.ed. .Cor.nmence
ingtisllletion investigation if
2. If the datais exceedance of Level
representative, review 3 criteria identified
weather station data, (see Level 3 reporting
groundwater quality and requirements).
Ieve! data and L. 3. One fo two months
subsidence monitoring to depending on fiming
identify whether further of review of second
investigation is warranted. |  gqatq period.
If an impact due to
mining is identified
progress to Level 3.
Level 3: 1. Inform DPE and Water 1. O wesk Russall Viele
Two NSW o Colliery
consecutive 2. Investigate and report | 2. Commence within
readings on the cause of the one week (Group
outside of the frigger exceedances 3. One month Environment
frigger range : Manager)
of 3.7 10 6.5 4. Commence works
within the first within 2 months
12 months of
installation 5. One month
6. Sixmonthly reporting
in accordance with

RVC EC PLN 006

Status: Final

Page 150 of 199

When approved by DPE:

Version: F1 Review:

GROUNDWATER MANAGEMENT PLAN

THIS DOCUMENT IS UNCONTROLLED WHEN PRINTED



Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Feature Trigger
Monitoring

Location

Timing/
Frequency

During Mining

Purpose Criteria

Action/ Reporting

(e.g. climatic, systemic,
failure)

3. Inform DPE and
WaterNSW of
investigation outcomes

4. |dentify mitigation
options

5. Review monitoring
frequency and
parameters

6. Report potfential impact,

and response, within six
monthly reporting

Reporting

Extraction Plan
approval

Responsibility

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G

Feature Trigger
Monitoring
Location

Newly
installed
open
standpipes,
which may
include:

Bulgo
Sandstone
water levels

Timing/
Frequency

During Mining

Monthly manual
dipped water
levels

Purpose Criteria

Detection of
changes in
Bulgo
Sandstone
groundwater
level post

Action/ Reporting

RVC EC PLN 006
GROUNDWATER MANAGEMENT PLAN

Status: Final
Version: F1

When approved by DPE:
Review:
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting

Feature Trigger Timing/ Purpose Reporting Responsibility
Monitoring Frequency
Location
During Mining

RV43A and mining and .

RV44 closur% Lol 22 1. Review sampling 1. One week Russell Vale
outside of one monthly | methodology/ Colliery

dicted water level . t 1 ity if th 2. Two weeks to assess

predice reading below | SAVIPMENT 0 VEMY B IS | =\ tner further (Group
impacts the water reading is representative. Environment

investigation is
required. Commence
investigation if

level frigger If not, resample and test
within 7 days of the result.

Manager)

2. If the datais exceedance of Level
representative, review 3 criteria identified
weather station data, (see Level 3 reporting

groundwater quality and requirements).

Ieve! data and L 3. One to two months
subsidence monitoring to depending on fiming
identify whether further of review of second
investigation is warranted. |  gqatq period.

If an impact due to
mining is identified
progress to Level 3.
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Feature Trigger Timing/ Purpose R e el

Monitoring Frequency
Location

Reporting Responsibility

During Mining

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G

Fes e Trigger Timing/ Purpose Criteria Action/ Reporting

Monitoring Frequency
Location

Reporting Responsibility

During Mining

Existing VWPs: Daily — water Impact on
NRE1B, level monitoring groundwater
NRE1D, GWI1, with logger set at levels and
RV16, RV17, 6 hourly interval vertical head
RV20, RV22, and profile due to
RV23, RV24, downloaded mining

Groundwater
levels and
vertical head
profile
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Site  Russell Vale DOC ID RVC EC PLN 006
Colliery
Type Plan Date Published 08/06/2022

DocTitle GROUNDWATER MANAGEMENT PLAN

WOLLONGONG COAL

Criteria

Action/ Reporting

Timing/ Purpose Reporting Responsibility

Frequency

Feature Trigger
Monitoring

Location

During Mining

RV25, RV27, monthly in areas impacts/subsid Level 2 1. Review condifion of th

RV29, RV35 being actively ence impacts DeeT:cﬁon e We,p qu;mini °1he 1. one week Eusﬁ.e" vale

and RV36 undermined beyond fhose | gnificant 2. If the data is 2. Two weeks fo assess |

olreqdy change in representative, review whether further (Group
predicted. verficalhead | climate frends, » investigation is Environment
gradient at groundwater frends within 5 Manager)
required. Commence
one VWP other sensors and nearby . .
sensor, as monitoring locations and investigation if
indicated by | subsidence monitoring to exceedance of Level
movement of | identify whether further 3 criteria identified
the head investigation is warranted. (see Level 3 reporting
profile below If an impact due to mining | requirements).
(fo the left) of | is identified progress fo
the minimum Level 3. 3. One to two months
predicted depending on timing
head profile of review of second
and baseline data period.
observation
data (refer
Appendix G)
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting

Reporting Responsibility

Feature Trigger Timing/ Purpose
Monitoring Frequency
Location
During Mining

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G
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WOLLONGONG COAL

Site  Russell Vale

Colliery
Type Plan

Doc Title

DOC ID

Date Published

RVC EC PLN 006

GROUNDWATER MANAGEMENT PLAN

08/06/2022

Feature

Groundwater
levels and
vertical head
profile

Trigger
Monitoring
Location

Newly
installed
VWPs, which

may include:

RV43 and
RV48

Timing/
Frequency

During Mining

Daily — water
level monitoring
with logger set at
6 hourly interval
and
downloaded
monthly

Purpose

Impact on
groundwater
levels and
vertical head
profile due to
mining

ence impacts
and recovery
post mining,
beyond those
already
predicted.

impacts/subsid

Criteria

Level 2:
Detection of a
significant
change in
vertical head
gradient at
one VWP
sensor, as
indicated by
movement of
the head
profile below
(to the left) of
the minimum
predicted
head profile.

Action/ Reporting

1. Review condition of the
VWP equipment.

2. If the data is
representative, review
climate frends,
groundwater trends within
other sensors and nearby
monitoring locations and
subsidence monitoring to
identify whether further
investigation is warranted.
If an impact due to mining
is idenfified progress to
Level 3.

Reporting

1. One week

2. Two weeks to assess

whether further
investigation is

required. Commence

investigation if

exceedance of Level
3 criteria identified
(see Level 3 reporting

requirements).

3. One to two months
depending on timing
of review of second

data period.

Responsibility

Russell Vale
Colliery

(Group
Environment
Manager)

RVC EC PLN 006

GROUNDWATER MANAGEMENT PLAN

Status: Final
Version: F1

When approved by DPE:

Review:

THIS DOCUMENT IS UNCONTROLLED WHEN PRINTED

Page 156 of 199




Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting Reporting Responsibility

Feature Trigger Timing/ Purpose
Monitoring Frequency
Location
During Mining

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Tite  GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting Reporting Responsibility

Feature Trigger Timing/ Purpose
Monitoring Frequency
Location

During Mining

Mine inflows Inflow Daily volumetric Inflows volumes
flow monitoring fo

of mine inflow underground
and discharge workings is in
line with
predictions

and captured
by appropriate
water licences.

Underground
WelidlsleN

Level 2: 1. Reyigw equipmgn’r .'ro 1. One week Russell Vale
Increase in verify if the reading is Colliery
flow rate of representative. If not, 2. Two weeks to assess
>1ML/day remeasure. whether further (Group
(above 2. If the data is investigation is Environment
predictions) representative, review . Manager)
. . required. Commence
for 4 mine water quality and . o
successive inflow data, ground water investigation if
days from data and exceedance of Level
active mining | geotechnical/subsidence 3 criteria identified
areas - records fo identify any (see Level 3 reporting
excluding adverse frends that may requirements).
changes in indicate any adverse
dewatering frends that may indicate [ 3. One to two months
volumes fo an impact beyond depending on fiming
manage previous predictions. If an
RVC EC PLN 006 Status: Final When approved by DPE: Page 158 of 199
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Tite  GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting

Reporting Responsibility

Feature Trigger Timing/ Purpose
Monitoring Frequency
Location
During Mining

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) — specifiedin Appendix G
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOL LONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting

Reporting Responsibility

Feature Trigger Timing/ Purpose
Monitoring Frequency
Location
During Mining

Mine inflows Monthly - field Underground
analysis mine water
Quarterly — quality will not
discrete analysis impact current
beneficial use
of
groundwater in

Underground
WelidlsleN

Permian coal Level 2: 1. Review sampling ' 1. Ene week Russell Vale
measures One reading methodology/ equipment Colli
i to verify if the reading is ofliery
outside of the W s 9 2. Two weeks to assess
trigger range representative. If noft, whether further (Group
of 7.7 to 9.4 resample and fest within 7 Environment

investigation is
required. Commence
investigation if
exceedance of Level

days of the result.

2. If the data is
representative, review
mine water quality and

Manager)

inflow data, groundwater 3 criteria identified
data and (see Level 3 reporting
geotechnical/subsidence requirements).

records fo identify any
adverse frends that may  [3. One to two months

indicate an impact depending on timing
beyond previous of review of second
predictions. If an impact data period.

due to mining is identified
progress to Level 3.
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting Reporting Responsibility

Feature Trigger Timing/ Purpose
Monitoring Frequency
Location
During Mining

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G
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WOLLONGONG COAL

Site  Russell Vale

Colliery
Type Plan

Doc Title

DOC ID

Date Published

GROUNDWATER MANAGEMENT PLAN

RVC EC PLN 006

08/06/2022

Feature Trigger
Monitoring

Location

Underground Mine inflows

WelidlsleN

Timing/
Frequency

During Mining

Monthly - field
analysis
Quarterly —
discrete analysis

Purpose Criteria

Underground
mine water
quality will not
impact current
beneficial use
of
groundwater in

Permian coal Level 2:
measures One reading
above the

frigger level of
5,226 uS/cm

Action/ Reporting

1. Review sampling
methodology/ equipment
fo verify if the reading is
representative. If not,
resample and test within 7
days of the result.

2. If the data is
representative, review
mine water quality and
inflow data, groundwater
data and
geotechnical/subsidence
records fo identify any
adverse frends that may
indicate an impact
beyond previous
predictions. If an impact
due to mining is identified
progress to Level 3.

Reporting

1. One week

2. Two weeks to assess
whether further
investigation is
required. Commence
investigation if
exceedance of Level
3 criteria identified
(see Level 3 reporting
requirements).

3. One fo two months
depending on timing
of review of second
data period.

Responsibility

Russell Vale
Colliery

(Group
Environment
Manager)

RVC EC PLN 006
GROUNDWATER MANAGEMENT PLAN

Status: Final
Version: F1

When approved by DPE:
Review:
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
i-'fOLLOI IGONG CO,'..L Doc Tite GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting

Feature Trigger Timing/ Purpose Reporting Responsibility
Monitoring Frequency
Location
During Mining
Level 3: 1. Inform DPE and Water 1. O wesk Russell Vale
12 NSW —_ Colliery
consecutive 2. Investigate and report | 2. Commence within
readings on the cause of the one week (Group
above the frigger exceedances ;
frigger level of (eg.;g?. climatic, systemic, 3. One month ﬁg:jrgn;nr;enf
5,226 uS/cm failure) 4. Commence works °
3. Inform DPE and within 2 months

WaterNSW of

investigation outcomes 2 Quiz el

4. |dentify mitigation 6. Sixmonthly reporting
options in accordance with

5. Review monitoring Extraction Plan approval
frequency and
parameters

6. Report potential impact,
and response, within six
monthly reporting

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G

Criteria Action/ Reporting

Reporting Responsibility

Feature Trigger Timing/ Purpose
Monitoring Frequency
Location

During Mining

Mine inflows Sulfate Quarterly — Underground
discrete analysis mine water
quality will not
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting

Reporting Responsibility

Feature Trigger Timing/ Purpose
Monitoring Frequency
Location
During Mining

impact current
beneficial use
of
groundwater in
Permian coal

Level 2: 1. Review sampling

measures One reading methodology/ equipment 1. One week EL::Is”eeII Vale
above the fo verify if the reading is 12 Two weeks fo assess E
rageierator | o (el "o ot fcrous
167 mg/L P investigation is Environment

days of the result.

2. If the data is
representative, review

required. Commence [Manager)
investigation if

mine water quality and exceedance of Level
inflow data, groundwater 3 criteria identified
data and (see Level 3 reporting
geotechnical/subsidence requirements).

records fo identify any
adverse frends that may 3. One to two months
indicate an impact depending on timing of
beyond previous review of second data
predictions. If an impact period.

due fo mining is identified
progress fo Level 3.
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Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting Reporting Responsibility

Feature Trigger Timing/ Purpose
Monitoring Frequency
Location
During Mining

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G
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Site  Russell Vale
Colliery
= Type Plan
Doc Title

WOLLONGONG COAL

DOC ID

Date Published

RVC EC PLN 006

GROUNDWATER MANAGEMENT PLAN

08/06/2022

Feature

Trigger
Monitoring

Timing/
Frequency
Location

During Mining

Dissolved Quarterly —full
Al metals analysis

Underground Mine inflows

WelidlsleN

Purpose

Underground
mine water
quality will not
impact current
beneficial use
of
groundwater in
Permian coal
measures

Criteria

Level 2
One reading
above the
frigger level of
0.11 mg/L

Action/ Reporting

1. Review sampling
methodology/ equipment
fo verify if the reading is
representative. If not,
resample and test within 7
days of the resulf.

2. If the data is

representative, review

mine water quality and
inflow data, groundwater
data and
geotechnical/subsidence
records fo identify any
adverse frends that may
indicate an impact
beyond previous
predictions. If an impact
due to mining is identified

progress fo Level 3.

Reporting

1. One week

2. Two weeks fo assess
whether further
investigation is
required. Commence
investigation if
exceedance of Level
3 criteria identified
(see Level 3 reporting
requirements).

3. One fo two months
depending on timing of
review of second data
period.

Responsibility

Russell Vale

Colliery

(Group
Environment
Manager)

RVC EC PLN 006 Status: Final

GROUNDWATER MANAGEMENT PLAN Version: F1

When approved by DPE:
Review:

THIS DOCUMENT IS UNCONTROLLED WHEN PRINTED

Page 166 of 199



Site  Russell Vale DOC ID RVC EC PLN 006

Colliery
Type Plan Date Published 08/06/2022
WOLLONGONG COAL Doc Titte GROUNDWATER MANAGEMENT PLAN

Criteria Action/ Reporting Reporting Responsibility

Feature Trigger Timing/ Purpose
Monitoring Frequency
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During Mining

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G

RVC EC PLN 006 Status: Final When approved by DPE: Page 167 of 199
GROUNDWATER MANAGEMENT PLAN Version: F1 Review:

THIS DOCUMENT IS UNCONTROLLED WHEN PRINTED



Site  Russell Vale
Colliery
= Type Plan
Doc Title

WOLLONGONG COAL

DOC ID

Date Published

RVC EC PLN 006

GROUNDWATER MANAGEMENT PLAN

08/06/2022

Feature Timing/

Frequency

Trigger
Monitoring

Location
During Mining

Dissolved Quarterly —full
As metals analysis

Underground Mine inflows

WelidlsleN

Purpose

Underground
mine water
quality will not
impact current
beneficial use
of
groundwater in
Permian coal
measures

Criteria

Level 2:
One reading
above the
frigger level of
0.03 mg/L

Action/ Reporting

1. Review sampling
methodology/ equipment
fo verify if the reading is
representative. If not,
resample and test within 7
days of the resulf.

2. If the data is
representative, review
mine water quality and
inflow data, groundwater
data and
geotechnical/subsidence
records fo identify any
adverse frends that may
indicate an impact
beyond previous
predictions. If an impact
due to mining is identified
progress fo Level 3.

Reporting

1. One week

2. Two weeks fo assess
whether further
investigation is
required. Commence
investigation if
exceedance of Level
3 criteria identified
(see Level 3 reporting
requirements).

3. One fo two months
depending on fiming
of review of second
data period.

Responsibility

Russell Vale

Colliery

(Group
Environment
Manager)
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Feature Trigger Timing/ Purpose
Monitoring Frequency
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During Mining

*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G
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= Type Plan
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WOLLONGONG COAL

DOC ID

Date Published

RVC EC PLN 006

GROUNDWATER MANAGEMENT PLAN

08/06/2022

Feature

Trigger
Monitoring

Timing/
Frequency
Location

During Mining

Quarterly —full
metals analysis

Dissolved
Mo

Underground Mine inflows

WelidlsleN

Purpose

Underground
mine water
quality will not
impact current
beneficial use
of
groundwater in
Permian coal
measures

Criteria

Level 2:
One reading
above the
frigger level of
0.09 mg/L

Action/ Reporting

1. Review sampling
methodology/ equipment
fo verify if the reading is
representative. If not,
resample and test within 7
days of the resulf.

2. If the data is
representative, review
mine water quality and
inflow data, groundwater
data and
geotechnical/subsidence
records fo identify any
adverse frends that may
indicate an impact
beyond previous
predictions. If an impact
due to mining is identified
progress fo Level 3.

Reporting

1. One week

2. Two weeks fo assess
whether further
investigation is
required. Commence
investigation if
exceedance of Level
3 criteria identified
(see Level 3 reporting
requirements).

3. One fo two months
depending on fiming
of review of second
data period.

Responsibility

Russell Vale

Colliery

(Group
Environment
Manager)
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Feature Trigger Timing/ Purpose
Monitoring Frequency
Location

During Mining

Feature Trigger Timing/ Purpose R e el Reporting Responsibility
Monitoring Frequency

Location

Mine inflows Dissolved Quarterly —full Underground
Sb metals analysis mine water
quality will not
impact current
beneficial use
of
groundwater in

Underground
WelidaleN
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Site  Russell Vale
Colliery
Type Plan
Doc Title

WOLLONGONG COAL

DOC ID

Date Published

RVC EC

GROUNDWATER MANAGEMENT PLAN

PLN 006

08/06/2022

Feature

Trigger

Timing/
Monitoring Frequency

Location

Purpose

Permian coal
measures

Criteria

Level 2:
One reading
above the
frigger level of
0.03 mg/L

1. Review sampling

Action/ Reporting

methodology/ equipment
to verify if the reading is
representative. If not,
resample and fest within 7
days of the result.

2. If the data is
representative, review
mine water quality and
inflow data, groundwater
data and
geotechnical/subsidence
records fo identify any
adverse frends that may
indicate an impact
beyond previous
predictions. If an impact
due to mining is identified
progress to Level 3.

1. One week

2. Two weeks to assess
whether further
investigation is
required. Commence
investigation if
exceedance of Level
3 criteria identified
(see Level 3 reporting
requirements).

3. One to two months
depending on timing of
review of second data
period.

Responsibility

Russell Vale

Colliery

(Group
Environment
Manager)

RVC EC PLN 006
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Status: Final
Version: F1
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Feature Trigger Timing/ Purpose
Monitoring Frequency
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*Swamp Water LevelTriggers: Water leveltrigger - (inmbgl) - specifiedin Appendix G
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APPENDIX G — WATER LEVEL TRIGGERS

Swamp Water Level Trigger

Trigger Level

Swamp Trigger Site . 5 q
p Irigg Pa— Field EC Standing Water Standing Water Level
(uS/cm)? Level} (mbTOC) (mbgl)

PB4A 3.8-6.3 193 2.64 1.293

PCc10A 2.22 0.563

PCc10B 2.57 0.90s

PCcl12A 2.37 0.70s

PCc2 2.56 1.608

PCc4C 2.98 1.053

PCc5B 2.70 1.13s

PCriB 2.26 0.683

Newly installed 38-6.3 193 - 0.574

swamp piezometers:

PCclA

PCcl1B

PCcéB

PCcl14A

PCc20

Notes: 1. pH trigger based on 5th and 95t percentile baseline data for RVE swamps. Trigger criteria of consecutive
readings (based on criteria level) recorded outside trigger level for prescribed frigger bores
2. EC trigger based on 95t percentile baseline data for RVE swamps. Trigger criteria of consecutive readings
(based on criteria level) recorded ouftside trigger level for prescribed trigger bores
3. Standing water level (water depth) trigger based on individual bore 95t percentile baseline depth to
groundwater (below groundwater level and top of casing). Trigger criteria of consecutive manual readings
recorded outside frigger level (based on criteria level) and not related to natural rainfall rends — as indicated
by monthly rainfall of less than 20 mm the month prior
4. Standing water level (water depth) trigger based on 50th percentile baseline data for RVE swamps water
level (below groundwater level and top of casing). Trigger criteria of two consecutive manual readings
recorded outside frigger level (based on criteria level) and not related to natural rainfall frends — as indicated
by monthly rainfall of less than 20 mm the month prior
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Site  Russell Vale

Colliery

Type Plan

Date Published

GROUNDWATER MANAGEMENT PLAN

DOC ID

RVC EC PLN 006

08/06/2022

OPEN STANDPIPE GROUNDWATER TRIGGERS

Trigger Level

Hawkesbury
Sandstone Bore Field pH! Field EC Standing Water Water Level®
(uS/cm)? Level3 (mbTOC) (mAHD)
GWIA 3.7-6.5 376 14.5 297.2
NRE A 26.7 349.5
NRE C 14.8 347.9
NRE D 10.9 338.0
RV18 12.0 327.6
RV19 11.9 300.2
RV21 13.9 336.0
RV22A 14.8 327.8
Notes: 1. pH trigger based on 5t and 95th percentile baseline data for RVE Hawkesbury Sandstone bores. Trigger criteria

of two consecutive readings recorded outside trigger level for prescribed trigger bores

2. EC trigger based on 95t percentile baseline data for RVE Hawkesbury Sandstone bores. Trigger criteria of two

consecutive readings recorded outside trigger level for prescribed trigger bores

3. Water level trigger based on individual bore 5th percentile baseline water level (elevation). Trigger criteria of
two consecutive manual readings recorded outside trigger level.
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Site Wollongong Coal DOC ID RVC EC PLN 010
; _ Type Management Plan Date Published = 31/05/2022
WOLLONGONG COAL Doc Title = Exfraction Plan- Water Management Plan
APPENDIX C — TRIGGER ACTION RESPONSE PLANS
Table 19 Surface Water TARP -- Cataract Creek and Tributaries
TARP - Surface Water- Cataract Creek and Tributaries
Monitoring Trigger
Location Parameters :'mmg/ AHITREEE Level Action/Reporting Timing Responsibility
requency
CC3 pH Monthly To determine if | Level 1
minin
CC4 EC opl)elrc?ﬁons are Normal Operations Continue monitoring. Six monthly reporting in | Russell Vale Colliery
CCs5 1S impacting pH 6.0 to 6.8; and SIEEAIEENEE Wil (Group Environment
CCé6 Stability surface water EC < 200 uS/cm; and EX”OCHOP Plan Manager)
CC7 quality. 1SS < 6 ma/L: and approval. Environmental
CCs8 . o Monitoring Team
smb.””v' No visiole Leader to monitor for
CC9 erosion .
frends in data
CCi10
CT3 Level 2
3A pH 1. Investigate 1 month Russell Vale Colliery
4 3 consecutive samples potential cause of (Group Environment
AA outside of 6.0 — 6.8 exceedances (e.g. Manager)
ranae climatic; systemic; .
SPlc S failure) Environmental
(20th / 80th percentiles); Monitoring Team
or 2. Ildentify mitigafion 1 month. Leader

EC

3 consecutive samples
greater than 200 uS/cm
(80th percentile); or

opfions

3. Review monitoring
frequency and
parameters

Commence works
within 2 months.

1 month.
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Extraction Plan - Water Management Plan
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TARP - Surface Water- Cataract Creek and Tributaries
Monitoring Trigger
Location Parameters UlIiE)) AT Level Action/Reporting Timing Responsibility
Frequency

TSS: 4. Report potential Six monthly reporting in

3 Consecutive samples impact, and accordance with

> 6 mg/L; (80th response, within six | Extraction Plan

percentile); or monthly reporting approval

Stability:

Evidence of bed and

band erosion and

scouring

Level 3

pH: 1. Inform DPE and 1 week Russell Vale Colliery

1 sample outside of WaterNsSw (Group Environment

4.9 —7.5range 2. Investigate and 1 week Manager)

(5th/95th percentile); or report on the cause

EC of the trigger

1 sample outside of 30- iﬁ;z?liosyif;ﬁcg

to 350 uS/cmrange . ’ ’

(ANZG 2018 95th ey

percentile - upland 3. Inform DPE and

rivers); or WaterNSW of

TSS: investigation

1 sample above 64.6 outcomes

mg/L (95™ percentile): | 4 |dentify mitigation | 1 month.

of » options Commence works

Stability: within 2 months
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WOLLONGONG COAL

Site Wollongong Coal

Type Management Plan

Doc Title

DOC ID

Date Published
Extraction Plan - Water Management Plan

RVC EC PLN 010
31/05/2022

TARP - Surface Water- Cataract Creek and Tributaries

Monitoring Trigger
Location Parameters Timing/ AT Level Action/Reporting Timing Responsibility
Frequency
Visible migration 5. Review monitoring | 1 month.
(rerouting) of frequency and
watercourse parameters
Report potential Six monthly reporting in
impact, and accordance with
response, within six | Extraction Plan
monthly reporting approval
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Table 20 Surface Water TARP -- Cataract River
TARP - Surface Water- Cataract River
Monitoring Trigger
Location Parameters 'Ir:lmmg / TR Level Action/Reporting Timing Responsibility
requency
CR3 pH Monthly To determine |Level 1
if minin
CR4 EC IopelrcIJT%ns Normal Operations Continue Six monthly reporting in | Russell Vale Colliery
TSS are pH 6.1 to 6.8; and moniforing. occorqlonce with (Group Environment
Stability impacting EC < 200 uS/cm: and Extraction Plan Manager
surface . clpprevel Environmental
. ISS< 6 mg/L; and o
water quality. Stabilitv: No visibl Monitoring Team
Jofty, No viiDe Leader to monitor for
erosion .
frends in data
Level 2
pH 1. Investigate 1 month Russell Vale Colliery
3 consecutive samples potential cause of (Group Environment
outside of 6.1 = 6.8 eifce?.doncTes (e.g. Manager)
range climatic; systemic; .
g . failure) Enwr.onr.nem‘ol
(20th/80th percentiles); Monitoring Team
or 2. Identify mitigafion 1 month. Leader

EC

3 consecutive samples
greater than 188 uS/cm
(80th percentile); or

TSS

3 consecutive samples
> 6 mg/L (80th
percentile for Cataract

opfions

3. Review monitoring
frequency and
parameters

4. Report potential
impact, and
response, within six
monthly reporting

Commence works
within 2 months.

1 month.

Six monthly reporting in
accordance with
Extraction Plan
approval
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TARP - Surface Water- Cataract River
Monitoring Trigger
Location Parameters Ulrins) 7 ATEEER Level Action/Reporting Timing Responsibility
Frequency

Creek and Tributaries);

or

Stability:

Evidence of bed and

band erosion and

scouring

Level 3

pH: 1. Inform DPE and 1 week Russell Vale Colliery

1 sample outside of WaterNSw (Group Environment

5.8 - 7.3range 2. Investigate and 1 week Manager

(5th/95th percentile); or report on the cause

EC of the trigger

1 sample outside of 30- il):riiigosni’re;r(n?cg

to 350 yS/cmrange fail R ’

(ANZG 2018 95th el

percen’rile— upland 3. Inform DPE and

rivers); or WaterNSW of

1SS investigation

1 sample above 64.6 outcomes

ma/L (95" percentile for | 4 |gentify mitigation | 1 month.

Cataract Creek and ootions

" = P Commence works
Tributaries); or o
. within 2 months
Stability:
5. Review monitoring | 1 month.
frequency and
parameters
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Site Wollongong Coal DOC ID

Type Management Plan

RVC EC PLN 010

Date Published ~ 31/05/2022

Doc Title = Exfraction Plan- Water Management Plan

TARP - Surface Water- Cataract River

Monitoring Trigger
Location Parameters Wil /f ATEEER Level Action/Reporting Timing Responsibility
Frequency

Visible migration 6. Report potential Six monthly reporting in

(rerouting) of impact, and accordance with

watercourse response, within six | Extraction Plan

monthly reporting approval
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Table 21 Surface Water TARP -—- SWAMP
TARP - Surface Water - Swamps
Monitoring Trigger
Location Parameters il TR Level Action/Reporting Timing Responsibility
Frequency
CCus3 pH Monthly To determine |Level 1
if minin
CCusdc EC IopelrcIJT%ns Normal Operations 1. Continue Six monthly reporting in | Russell Vale Colliery
CRuslc are pH 3.8 to 6.3: and monitoring. occorqlonce with (Group Environment
(pluslprosose;i impacting EC < 188 uS/cm EIXTI'C;SLI(;IP Plan Manager)
new locations surface . RE . Environmental
water quality. Monitoring Team
Leader to monitor for
frends in data
Level 2
pH 1. Investigate 1 month Russell Vale Colliery
1 samples outside of 3.8 potential cause of (Group Environment
- 6.3 range e?ce?.dgncfes (e.g. Manager)
(Swamp Piezo trigger ?c:iESel)Cl systemic; Environmental
from the GWMP); or Monitoring Team
EC 2. Identify mitigafion 1 month. Leader
3 consecutive samples opierE Commence works
greater than 188 uS/cm within 2 months.
(80th percentile) 3. Review monitoring | 1 month.
frequency and
parameters
4. Report potential Six monthly reporting in
impact, and accordance with
response, within six | Extraction Plan
monthly reporting approval

RVC EC PLN 010

Extraction Plan - Water Management Plan

Status: Final
Version: Fl

When approved by DPE:
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; _ Type Management Plan Date Published = 31/05/2022
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TARP - Surface Water - Swamps
Monitoring Trigger
Location Parameters Ulrins) 7 ATEEER Level Action/Reporting Timing Responsibility
Frequency
Level 3
pH: 1. Inform DPE and 1 week Russell Vale Colliery
2 consecutive samples WaterNSw (Group Environment
oufside of 2. Investigate and 1 week Manager
3.8 — 6.3range report on the cause
(Swamp Piezo trigger of the trigger
from the GWMP) or exceedances (e.g.,
EC climatic; systemic;
1 sample outside of 30- eTluE)
to 350 uS/cmrange 3. Inform DPE and
(ANZG 2018 95th WaterNSW of
percentile — upland investigation
rivers) outcomes
4. |dentify mitigation 1 month.
options Commence works
within 2 months
5. Review monitoring | 1 month.
frequency and
parameters
6. Report potential Six monthly reporting in
impact, and accordance with
response, within six | Extraction Plan
monthly reporting approval
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Site Wollongong Coal DOC ID
Type Management Plan Date Published
Doc Title  Extraction Plan- Water Management Plan

APPENDIX D — SURFACE WATER MONITORING PROGRAM

MONITORING MONITORING MONITORING FREQUENCY PARAMETERS PURPOSE
REQUIREMENT LOCATION
DURING MINING POST MINING POST MINING
OPERATIONS (TRANSITION)#
Surface Water Cataract Creek/ Monthly - field =  Monthly - field 2 monthly — field Field Analysis Field analysis
Quality Tributaries analysis (for TARPS) analysis analysis for agreed EC, pH, DO, ORP, during active
CC1, CC2, CC3, Quarterly = 6 monthly-lab period (minimum 1| 1o 5 gnd turbidity mining fo inform
CC4, CC5, CC6, analysis year) Lab Analysis TARPs
CC7, CC8, CC9 Note: 6 mclmThly ~lab , | General:TDS, TSS,
CT3, 3A, 4A, 4B Transitional period to s'ggrf"s (Minimum 11 566 Total Alkalinity | Pre-and post-
be maintained for a Major lons: Na, K, Ca, | Mining and lab
Swam minimum of one year. Mg, F, Cl, SO4, HCO3 analysis fo inform
- . Y L ’ annual reporting
Drainage Lines Monitoring results to Nutrients: NO2, NO3, and incident
SP1c, SP2c, beée\;iﬁ\]’ved af Thed NOx, Total N, Total P investigations (if
Cc4c, CRIc end of ine year, an .
post mining monitoring Metals/Metalloids necessary)
. frequency adopted if (dissolved unless
% oTnf)lllyTe values are otherwise indicated):
, , , stable.
CR4, CR5* Ag. Al, As, B, Ba, Cd,
Co, Cu, Fe, Hg, Li, Mn,
Swamps Ni, Pb, Se (total), Zn
CCus3, CCus4c,
CRuslc
CCuUS23, CCUS1
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Doc Title  Extraction Plan- Water Management Plan

MONITORING MONITORING MONITORING FREQUENCY PARAMETERS PURPOSE
REQUIREMENT LOCATION
DURING MINING POST MINING POST MINING
OPERATIONS (TRANSITION )#

Cataract Creek

CC3, CC4, CCe¢,

CC7, CC8, CC9,

CCi10 Provide

Stream Flow /
Pool Depths

Cataract River
CR1, CR3, CR4

Swamps

CCus3, CCus4c,

CRuslc

6 hourly logger
(downloaded at
least monthly)
Monthly manual
depth

6 hourly logger
(downloaded at
least monthly)

Monthly manual
depth

6 hourly logger
(downloaded at
least 2 monthly)

2 monthly manual
depth

=  Streamflow
=  Water depth

additional data
to inform future
incident
investigations (if
required)

RVC EC PLN 010

Extraction Plan - Water Management Plan

Status: Final
Version: Fl

When approved by DPE:

Review:
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Site Wollongong Coal DOC ID

Type Management Plan

RVC EC PLN 010

Date Published  31/05/2022

Doc Title  Extraction Plan- Water Management Plan

MONITORING MONITORING MONITORING FREQUENCY PARAMETERS PURPOSE
REQUIREMENT LOCATION
DURING MINING POST MINING POST MINING
OPERATIONS (TRANSITION )#

Cataract

Tributaries .

CT1A, CT2, CT3, Provide

CT3A, CT4A, additional data

CT4B *  Monthly manual | = Monthly manual 2 monthly manual | = Stream flow to inform future

Cataract River depth depth depth =  Waterdepth incident

CR2, CR5* investigations (if

Swamps required)

CCUST, CCUS23

Stream Condition
Visual Inspections

Allsurface water
monitoring sites

Monthly

=  Monthly
Note:

Transitional period to
be maintained fora
minimum of one year.

Monitoring results to
be reviewed at the
end of the year, and
post mining monitoring
frequency adopted if
analyte values are
stable.

2 Monthly

Include comment on
visual observation of:

Erosion
Turbidity

Iron Staining
Algal Growth
Vegetation

Photographic
Records

Visual tfracking
and early
identification of
any subsidence
effects or
adverse
changes not
predicted for the
Proposed Action

* Potential additional monitoring location, refer to discussioninSection 6.7
# Post Mining (Transition) refers to the monitoring period in areas where exiractionis complete while active extractionis continuingin other areas
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Doc Title

Wollongong Coal

Management Plan

DOC ID
Date Published

Extraction Plan - Water Management Plan

RVC EC PLN 010
31/05/2022

APPENDIX E — BASELINE WATER QUALITY ANALYSIS

Analysis of Routine Monitoring Parameters (data range: pH, EC and TSS from July 2013 to
January 2020, TDS from 2007 to 2020)

Figure F-1 Cataract Creek- pHtimeseries
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Figure F-3 Cataract River - pH timeseries
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Figure F-5 Cataract S wamp - pH timeseries
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*Note: Insufficient data to derive site specific triggers.
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Figure F-7 Cataract Creek- EC timeseries
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Figure F-6 Cataract Creek- EC timeseries
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Figure F-8 Cataract River - EC timeseries
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Figure F-10 Cataract Swamp - EC
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Figure F-11 Cataract Creek- TSS timeseries
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Figure F-13 Cataract Creek- TDS timeseries
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Figure F-15 Cataract River-T1DS - timeseries
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APPENDIX F - CATARACT CREEK STREAM FLOW
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Inspired People.
Dedicated Team.
Quality Outcomes.

umwelt

OurRef: 21174_WMP_Appendix_G_Letter_RS_20220405

5 April 2022

Richard Sheehan
Group Environment Manager
Wollongong Coal Ltd

E| richard.sheehan@wcl.net.au
Dear Richard
RE: Review of Surface Water Monitoring Locations

Umwelt (Australia) Pty Ltd was engaged by Wollongong Coal Ltd (WCL) to update the
Extraction Plan Water Management Plan (WMP) to incorporate the Stage 2 mine plan
for the Russell Vale Colliery Underground Expansion Project (UEP). As part of the
WMP update we completed a review of the existing and proposed surface water
monitoring locations.

The WMP prepared for the Stage 1 mine plan identified five proposed additional
locations (CR3A, CR3B, CR3C, CR3D and CT2A) for monitoring of outlet flows from
upland swamps CRUS1 and CCUS23 with a view to estimating the potential impacts of
mining operations on the hydrological response of these swamps. It is unclear where
the need for this additional monitoring was identified and we do not believe that the
monitoring is necessary for either the Stage 1 or Stage 2 bord and pillar mine plans.
Both CRUS1 and CCUS23 are located outside of the predicted 20 mm subsidence zone
for the Stage 1 and Stage 2 workings (refer to Russell Vale Colliery: Subsidence
Assessment for PCO7-08 and PC21-25 Extraction Plan, SCT, 2021 and Russell Vale
Colliery: Subsidence Assessment for PC27-34 Extraction Plan (Stage 2) Mining, SCT,
2022) and no mining impacts to these swamps are expected from these workings. It
may be that these locations were considered with respect to extraction of longwall 6
or that this monitoring would provide a baseline for future mining below CRUS1.
However, it is noted that the extraction plan for longwall 6 (Russell Vale East —
Longwall 6 (365 m) Extraction Plan, Hansen Bailey, 2015) did not include flow
monitoring at CRUS or CCUS23 and among several swamps reviewed for flow
monitoring for the extraction plans applying to that mining (including at CRUS1 and
CCUS23), only the monitoring location CT3A at CCUS4 was considered suitable for
flow monitoring.

Umwelt (Australia)
Pty Limited

ABN 18 059 519 041

Further to the above, we understand that WCL has ground truthed the proposed
additional monitoring locations (CR3A, CR3B, CR3C, CR3D and CT2A) and confirmed
that the locations are unsuitable due to accessibility (CR3A, CR3B, CR3C, CR3D) and E| ian(ljé3L?m%3lt_2cﬁo7m_au
lack of water despite the recent elevated rainfall (CT2A). These observations would

appear to be consistent with the commentary in the extraction plan for longwalls 6 TR A Y

21174_WMP_Appendix_G_Letter_RS_20220405 1



umwelt

(Russell Vale East — Longwall 6 (365 m) Extraction Plan, Hansen Bailey, 2015) which also discounted
additional flow monitoring at these swamps.

With regard to the EPBC approval requirement to implement monitoring capable of determining a water
balance for individual swamps within 350 m of second workings (condition 7d):

e noimpacts to CRUS1 or CCUS23 are predicted for Stage 1 and Stage 2 workings (i.e. outside of 20 mm
subsidence zone) and

e soil moisture monitoring has been identified as the most appropriate monitoring to inform any
required swamp water balances (i.e. rather than outlet flow monitoring)

As such, flow monitoring within CRUS1 and CCUS23 at alternate locations is no longer considered either
feasible or necessary and is therefore no longer proposed.

Our review of surface water monitoring locations also identified some inconsistencies with regard to
monitoring locations, monitoring frequency and parameters listed in a Table 6 in the body of the WMP and
Appendix D of the WMP. These inconsistencies have been addressed in the WMP. We note the following
with regard to addressing these inconsistencies:

e Monitoring location CC10 was listed in the WMP, however, no information in relation to the
coordinates of CC10 or the purpose of this monitoring at this location. Based on the location of CC9,
we would assume that CC10 would be further downstream in Cataract creek (closer to Cataract
Reservoir) but cannot discern any reason for an additional monitoring location downstream of CC9. As
such we have excluded CC10 from the updated WMP.

e Monitoring location CT4 was listed in Appendix D along with CT4A of the WMP but no location
coordinates were available for CT4. Based on discussions with WCL and the factthat the Table 6 lists

CT4A and CT4B for which location coordinates are known, it would appear that the listing of CT4 in
Appendix D is a typographical error. As such, CT4 has been excluded from the updated WMP.

e Monitoring frequency for laboratory analysis has been set to 3 monthly (previously indicated as 2
monthly in Table 6 and 3 monthly in Appendix D) with full suite analysis to be undertaken on the 3
monthly basis (rather than the previously indicated limited discreet analysis suite on a 3 monthly basis
and full suite annually).

We trust this information meets with your current requirements. Please do not hesitate to contact the
undersigned on 1300 793 267 should you require clarification or further information.

Yours sincerely

oD

Chris Bonomini
Principal Engineer — Water, Process and risk

E | cbonomini@umwelt.com.au
M| 0431 185 967

21174_WMP_Appendix_G_Letter_RS_20220405 2



	1 INTRODUCTION
	1.1 Overview
	1.2 Project Background
	1.3 Objectives
	1.4 Scope
	1.5 Extraction Plan Staging
	1.6 Consultation
	1.6.1 Consultation during the environmental assessment process
	1.6.2 Consultation during the preparation of the Management Plan


	2 STATUTORY/REGULATORY REQUIREMENTS
	2.1 Overview
	2.2 Development Consent
	2.3 Management Plan Requirements
	2.4 Statement of Commitments
	2.5 Relevant Legislation and Guidelines
	2.5.1 Environment Protection and Biodiversity Conservation Act 1999


	3 BASELINE DATA
	3.1 Monitoring Locations
	3.2 Cataract Creek
	3.2.1 Stream Flow and Pool Levels
	3.2.2 Tributary Flow and Pool Levels
	3.2.3 Stream Water Chemistry
	3.2.4 Channel Stability and Geomorphology

	3.3 Cataract River Streamflow

	4 POTENTIAL IMPACTS
	4.1 Potential Surface Water Impacts
	4.2 Potential Groundwater Impacts

	5 PERFORMANCE MEASURES AND CRITERIA
	5.1 Performance measures

	6 MONITORING PROGRAM
	6.1 Stream Flow and Pool Depths
	6.2 Surface Water Quality
	6.3 Channel Stability and Erosion
	6.3.1 Bedload Movement
	6.3.2 Stream Gradient
	6.3.3 Riparian Vegetation

	6.4 Upland Swamp Monitoring Program
	6.5 Groundwater Monitoring Program
	6.6 Subsidence Monitoring
	6.7 Additional Surface Water Monitoring

	7 MITIGATION AND MANAGEMENT STRATERGIES
	7.1 Proposed measures to avoid or reduce impacts on terrestrial biodiversity
	7.2 RVC Environmental Management System
	7.3 Triggers Action Response Plan
	7.3.1 Adaptive Management

	7.4 Potential Incident Notifications
	7.5 Contingency Plan
	7.6 Site Access

	8 INCIDENTS, COMPLAINTS AND NON-COMPLIANCES
	8.1 Incidents
	8.1.1 Development Consent
	8.1.2 EPBC Approval

	8.2 Non-Compliance Protocol
	8.3 Complaints Handling

	9 REPORTING
	9.1 Development Consent
	9.2 EPBC Approval

	10  PLAN ADMINISTRATION
	10.1 Roles and Responsibilities
	10.2 Resources Required
	10.3 Training
	10.3.1 Staff Training
	10.3.2 Inductions


	11 AUDIT AND REVIEW
	11.1 Annual Review
	11.2  Auditing
	11.3 Plan Revision

	12 RECORDS AND DOCUMENT CONTROL
	12.1 Document Control
	12.2 Record Keeping and Control
	12.3 Information Access

	13 REFERENCES
	14 GLOSSARY OF ABBREVIATIONS AND TERMS
	Appendix A – AGENCY CONSULTATION
	Appendix B – GROUNDWATER MANAGEMENT PLAN
	Appendix C – TRIGGER ACTION RESPONSE PLANS
	Appendix D – SURFACE WATER MONITORING PROGRAM
	Appendix E – BASELINE WATER QUALITY ANALYSIS
	Appendix F – CATARACT CREEK STREAM FLOW
	Appendix G – REVIEW OF SURFACE WATER MONITORING
	Combined files for App G.pdf
	1 - Appendix A - WMP
	2 - WaterNSW Letter_
	3 - Post determination response MP200913_
	4 - EPA comments RV Extraction Plan

	21174_WMP_Appendix_G_Letter_RS_20220405.pdf
	RE: Review of Surface Water Monitoring Locations

	AppH_GWMP_F1.pdf
	1. INTRODUCTION
	1.1 Project Background
	1.2 Purpose and Scope
	1.3 Plan Preparation and Consultation
	1.3.1 Preparation of the Plan
	1.3.2 Consultation during the environmental assessment process
	1.3.3 Consultation during the preparation of the Management Plan

	1.4 Distribution

	2. STATUTORY REQUIREMENTS
	2.1 Development Consent
	2.2 Statement of Commitment
	2.3 Relevant Legislation
	2.3.1 Water Management Act 2000

	2.4 Guidelines and Policies

	3. GENERAL INFORMATION
	3.1 Previous Mining
	3.2 Climate
	3.3 Hydrology
	3.4 Geology
	3.4.1 Regional geology
	3.4.2 Structural geology

	3.5 Hydrogeology
	3.5.1 Hydrogeology Summary
	Quaternary Alluvium and Colluvium
	Quaternary Swamps
	Hawkesbury Sandstone
	Narrabeen Group
	Illawarra Coal Measures

	3.5.2 Groundwater Users
	3.5.3 Groundwater Dependent Ecosystems

	3.6 Ecohydrological Model

	4. SWAMP BASELINE DATA
	4.1 Swamp Monitoring Network
	4.2 Swamp Monitoring
	4.2.1 Soil Moisture and Water Levels
	Swamp BCUS4
	Swamp CCUS2
	Swamp CCUS3
	Swamp CCUS4
	Swamp CCUS5
	Swamp CCUS6
	Swamp CCUS10
	Swamp CCUS12
	Swamp CRUS1

	4.2.2 Water Quality


	5. GROUNDWATER BASELINE DATA
	5.1 Pit Top Area Groundwater Monitoring
	5.2 Extraction Area Groundwater Monitoring Network
	5.3 Groundwater Monitoring
	5.2.1 Hawkesbury Sandstone
	Groundwater Levels
	Groundwater Quality

	5.2.2 Narrabeen Group
	Groundwater Levels
	Groundwater Quality

	5.2.3 Permian Coal Measures
	Groundwater Levels
	5.2.4 Underground Dewatering (Mine Inflows)
	Groundwater Quality


	5.4 Reject Material
	5.5 Private Bores

	6. POTENTIAL GROUNDWATER IMPACTS
	6.1 Pit Top Area Groundwater Impacts
	6.2 Groundwater Modelling
	6.2.1 Cumulative Impact

	6.3 Existing Groundwater Impacts
	6.3.1 Impacts Post Closure
	6.3.2 Mine Sealing

	6.4 UEP Additional Impacts
	6.4.1 Groundwater Inflows
	6.4.2 Depressurisation
	6.4.3 Water Table Drawdown
	6.4.4 Water Storage Interaction
	6.4.5 Baseflow Losses
	6.4.5 Groundwater Quality


	7. Monitoring Program
	7.1 Swamp Monitoring
	7.2 Groundwater Monitoring
	7.3 Mine Water
	7.4 Cataract Reservoir
	7.5 Groundwater Model Verification

	8. MANAGEMENT, MITIGATION AND REMEDIATION MEASURES
	8.1 Swamp Management System
	8.2 Groundwater Management System
	8.2.1 Pit Top Area Groundwater Management
	8.2.2 Mine Inflows and Dewatering Water
	8.2.3 Mine Sealing

	8.3 Trigger Action Response Plan
	8.4 Trigger Criteria
	8.5 Response to TARP Criteria Exceedances
	8.6 Potential Incident Notifications
	8.7 Contingency Plan
	8.8 Adaptive Management
	8.9 Site Access

	9. INCIDENTS, COMPLAINTS AND NON-CONFORMANCES
	9.1 Incidents
	9.2 Complaints Handling
	9.3 Reporting
	9.4

	10. PLAN ADMINISTRATION
	10.1 Roles and Responsibilities
	10.2 Resources Required
	10.3 Training
	10.3.1 Staff Training
	10.3.2 Inductions


	11. Reporting, AUDIT AND REVIEW
	11.1 Quarterly Monitoring Reporting
	11.2 Annual Review
	11.3 EPBC Annual Compliance Report
	11.4 Auditing
	11.5 Plan Revision

	12. RECORDS AND DOCUMENT CONTROL
	12.1 Environmental records
	12.2 Document control

	13. REFERENCES
	14. GLOSSARY OF TERMS AND ABBREVIATIONS
	APPENDIX A – SWAMP BASELINE DATA – SOIL MOISTURE
	APPENDIX B – SWAMP BASELINE DATA - WATER QUALITY
	APPENDIX C – GROUNDWATER BASELINE DATA – WATER LEVEL
	APPENDIX D – GROUNDWATER BASELINE DATA – WATER QUALITY
	APPENDIX E – GROUNDWATER MONITORING PROGRAM
	APPENDIX F - TRIGGER ACTION RESPONSE PLAN
	APPENDIX G – WATER LEVEL TRIGGERS
	APPENDIX H – GROUNDWATER QUALITY TRIGGERS




