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1 INTRODUCTION

The Wambo Coal Mine is an open cut and underground coal mining operation located approximately
15 kilometres (km) west of Singleton, near the village of Warkworth, New South Wales (NSW)
(Figure 1). The Wambo Coal Mine is owned and operated by Wambo Coal Pty Limited (WCPL), a
subsidiary of Peabody Energy Australia Pty Limited.

The South Bates Extension Underground Mine is a component of the approved Wambo Coal Mine. The
South Bates Extension Underground Mine commenced in Longwall 17 in December 2018 and involves
extraction of coal by longwall mining methods from the Whybrow Seam within Coal Lease (CL) 397,
Mining Lease (ML) 1594, ML 1572 and Mining Lease Application (MLA) 557 (Figure 2).

The potential environmental impacts of the existing Wambo Coal were assessed in the Wambo
Development Project Environmental Impact Statement (the Wambo Development Project EIS)
(WCPL, 2003). Development Consent DA 305-7-2003 for the Wambo Coal Mine was granted on
4 February 2004 by the then NSW Minister for Urban Affairs and Planning under Part 4 of the NSW
Environmental Planning and Assessment Act, 1979.

An application to modify the Development Consent (DA 305-7-2003 MOD 17) to allow the development
of the South Bates Extension Underground Mine (Longwalls 17 to 25) in the Whybrow Seam was
approved in December 2017. The application was accompanied by the South Bates Extension
Modification Environmental Assessment (South Bates Extension Modification EA) (WCPL, 2017).

11 PURPOSE AND SCOPE

Purpose: This WMP for Longwalls 21 to 24 outlines the management of potential environmental
consequences of the proposed secondary workings described in the Extraction Plan on
water resources.

Scope:  This WMP covers surface water resources, groundwater resources and flooding within the
Longwalls 21 to 24 Application Area (Figure 2).

This WMP has been prepared in accordance with Condition B7(f) of Schedule 2 of the Development
Consent (DA 305-7-2003) as a component of the South Bates Extension Underground Mine
Longwalls 21 to 24 Extraction Plan.

Management plan requirements applicable to the preparation of this WMP, and where each of these
requirements is addressed within this WMP, are summarised in Table 1.

This WMP has been prepared by WCPL, with assistance from Resource Strategies. The WMP draws
on the conclusions of reports by Alluvium (2020) and SLR Consulting Pty Ltd (SLR) (2020) that form
part of the Extraction Plan. The appointment of the team of suitably qualified and experienced experts
(which includes representatives from WCPL, Alluvium, SLR and Resource Strategies) has been
endorsed by the Secretary of the Department of Planning, Industry and Environment (DPIE).

WMP LW21-24 Rev D April 2021 Page 1
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Table 1

Water Management Plan Requirements

Development Consent (DA 305-7-2003) Condition
Condition B7 of Schedule 2

B7. The Applicant must prepare an Extraction Plan for all
second workings on the site to the satisfaction of the
Planning Secretary. Each Extraction Plan must:

WMP Section

(c) provide updated predictions of the potential
subsidence effects, subsidence impacts and
environmental consequences of the proposed
mining covered by the Extraction Plan, incorporating
any relevant information obtained since this consent;

Addressed in Section 3.

(d) describe in detail the performance criteria to be
implemented to ensure compliance with the
performance measures in Table 1 and Table 2, and
manage or remediate any impacts and/or
environmental consequences to meet the
rehabilitation objectives in condition B104, including:

Addressed in Table 2.

(i) atrigger action response plan to identify risks
and specific follow up actions to avoid
exceedances of the performance measures;
and

Addressed in Attachment 1.

(i) a contingency plan that expressly provides for
adaptive management where monitoring
indicates that there has been an exceedance
of the performance measures, or where any
such exceedance appears likely;

Addressed in Section 7.

(f) include a:

(i) Water Management Plan, which has been
prepared in consultation with EPA, DPIE Water
and NRAR, which provides for the
management of the potential impacts and/or
environmental consequences of the proposed
second workings on surface water resources,
groundwater resources and flooding, and
which includes:

Management of potential impacts and/or
environmental consequences on water are
addressed in Section 5.

Performance measures and performance
indicators relevant to water are presented
in Section 2 and Section 6 respectively.

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

Addressed in Table 2.

. a program to monitor and report on
compliance with the surface and
groundwater impact assessment criteria,;

Addressed in Table 7.

. a program to monitor and report on
groundwater inflows to underground
workings; and

Addressed in Table 2.

. a program to manage and monitor
impacts on privately-owned licensed
bores;

Addressed in Table 2.

WMP LW21-24 Rev D

April 2021 Page 4
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1.2 STRUCTURE OF THE WATER MANAGEMENT PLAN

This WMP forms part of WCPL'’s Environmental Management System for the Wambo Coal Mine. The
relationship of this WMP to the Wambo Coal Mine Environmental Management System is shown on
Figure 3.

Following approval of the United Wambo Joint Venture Project (Modification 16) in 2019, DPIE issued
a revised Development Consent (DA 305-7-2003) for the Wambo Coal Mine. In accordance with
Condition B66, Schedule 2 of DA 305-7-2003, WCPL is preparing a contemporary Water Management
Plan, including a Site Water Balance, Salt Balance, Erosion and Sediment Control Plan, Surface Water
Management Plan and Groundwater Management Plan.

As these plans are still in preparation, and to avoid duplication of existing Environmental Management
Plans, this WMP references the existing WCPL Water Management Plan, and its components, including
the:

e  Surface Water Management Plan (SWMP);
e  Groundwater Management Plan (GWMP); and
e  United Wambo and Wambo Water Monitoring Program (WMonP).

The Wambo Water Management Plan, SWMP, GWMP and WMonP are included in Attachments 2, 3,
4 and 5, respectively. The sections of the SWMP, GWMP and WMonP relevant to the WMP are
summarised in Table 2, with the monitoring site locations shown in Figure 4. Previous versions of the
Extraction Plan reference the Surface and Groundwater Response Plan (SGWRP) however this
information is now incorporated into the recently approved GWMP and SWMP.
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WMP Component

Table 2
Supporting Documents — Reference Summary

Existing Program/Plan
Reference

Section Description

Description of the
existing environment

GWMP Section 3 — Existing
Groundwater Conditions and
Baseline Data

Section 3 of the GWMP includes an overview of the
hydrogeology in proximity to the Wambo Coal Mine.

SWMP Section 3 — Existing
Surface Water Conditions and
Baseline Data

Section 3 of the SWMP includes an overview of the
hydrological features in proximity to the Wambo Coal
Mine.

Surface water
monitoring

SWMP Section 6.1.1 —
Surface Water Quality

Water sampling is undertaken at sites along
Wollombi Brook, North Wambo Creek, the North
Wambo Creek Diversion, Wambo Creek (also known
as South Wambo Creek), and Stony Creek. The
location of these sites is presented in Figure 4.

Parameters monitored include pH, electrical
conductivity (EC) and total suspended solids (TSS).
Metals and ions are sampled at a subset of sites.
Sampling is only undertaken during flow periods to
ensure that increased solute concentration (caused
by evaporation) does not cause incorrect sample
results.

SWMP Section 6.1.2 — Mine
Water Quality

A number of monitoring sites relevant to mine water
are sampled as described in Table A of the WMonP.

Mine water storage dams including Eagles Nest
Dam, Box Cut Dam, Gordon Below Franklin Dam,
Homestead Open Cut and C11 Void are sampled
monthly for pH and EC.

SWMP Section64.1.3 —
Surface Water Flows

WCPL monitors flow in North Wambo Creek, the
North Wambo Creek Diversion, Wambo Creek and
Stony Creek using continuous flow monitoring
stations. Surface water flow monitoring data for
Wollombi Brook is sourced from Department of
Industry — Water (DI-Water) operated flow gauging
stations, located at Warkworth (FM10) and Bulga
(FM11) (Figure 4).

SWMP Section 6.1.6 —
Riparian Vegetation and
Creek Bed Stability

A program to monitor for potential subsidence
impacts to fluvial geomorphology commenced in
October 2006. The program aims to distinguish
natural erosion from mine subsidence associated
instability, through pre-mining and post-mining
survey mapping in North Wambo Creek, the North
Wambo Creek Diversion, Wambo Creek and Stony
Creek and annual transect monitoring of riparian
vegetation.

SWMP Section 6.1.6 —
Diversion and Subsidence
Monitoring Program

This section of the SWMP provides a consolidated
description of the monitoring methodology for the
North Wambo Creek Diversion.

WMP LW21-24
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WMP Component

Table 2 (Continued)
Supporting Documents — Reference Summary

Existing Program/Plan

Section Description

Groundwater
monitoring

Reference

GWMP Section 6 —
Groundwater Monitoring
Program

Section 6 of the GWMP summarises the WCPL
groundwater monitoring program including the
monitoring network, measured parameters and
monitoring frequency.

GWMP Section 6.1 —
Monitoring Network,
Parameters and Frequency

The WCPL groundwater monitoring network is
presented in Figure 4.

Standpipe monitoring sites are regularly monitored
for water level, pH and EC.

The GWMP takes into account the existing site
groundwater data, both from WCPL and the
neighbouring United Colliery, as well as the historical
and current mining operations.

GWMP Section 6.1.2 —
Inflows to Underground
Workings

Dewatering volumes and underground water levels
will be recorded on a daily basis during pumping.
This data will be incorporated into the site water
balance on an annual basis to allow calculation of
groundwater inflows including loss of groundwater
from alluvium and to verify whether WCPL holds
sufficient groundwater licence entitiements.

Surface water
impact assessment
criteria

SWMP Section 4.1 — Surface
Water Impact Assessment
Criteria

Section 4.1 of the SWMP summarises the surface
water impact assessment criteria adopted for
Wollombi Brook, North Wambo Creek, Wambo
Creek, Stony Creek and Waterfall Creek.

If monitoring data exceed these criteria an
investigation is undertaken to identify any adverse
impacts on water resources or water quality.

SWMP Section 6.4 — Data
Review and Investigation

Section 6.4 of the SWMP outlines the procedure for
review of data collected as part of the SWMP, as
well as the investigation and response protocol
implemented if water quality monitoring data are
found to exceed the water quality criteria (i.e. if the
trigger levels are exceeded).

Groundwater impact
assessment criteria

GWMP Section 4 —
Groundwater Triggers

Trigger levels have been developed for groundwater
quantity and quality. Shallow bore trigger levels are
listed in Table 11 of the GWMP.

GWMP Section 6.4 — Data
Review and Investigation

Section 6.4 of the GWMP outlines the procedure for
review of data collected as part of the GWMP, as
well as the investigation and response protocol
implemented if water quality monitoring data are
found to exceed the water quality criteria (i.e. if the
trigger levels are exceeded).

Program to manage
and monitor impacts
on privately-owned
licensed bores

GWMP Section 7.3 — Impacts
on Groundwater

Section 7.3.1.1 of the GWMP details the
investigation undertaken in the event that a trigger
level is exceeded or a complaint is received in
relation to loss of groundwater supply.

If the investigation identifies groundwater impacts
attributable to WCPL activities, appropriate
measures will be developed in consultation with
relevant agencies and any affected adjacent
landowners.

GWRP Section 7.3 and
SWMP Section 7.3.4 —
Unforeseen Impacts

This section details the general response procedure
initiated in the event that an unforeseen surface or
groundwater impact is detected.
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Table 2 (Continued)
Supporting Documents — Reference Summary

Existing Program/Plan

WMP Component

Section Description

Reference
Responsibilities SWMP Section 7 — This section summarises the SWMP
Responsibilities responsibilities and timing of SWMP tasks.
GWMP Section 10 — This section summarises the GWMP
Responsibilities responsibilities and timing of GWMP tasks.
WMonP Section 5 — This section summarises the WMonP
Responsibilities responsibilities and timing of WMonP tasks.

An overview of the main text sections and attachments of this WMP is presented below:

Section 1 Provides an introduction to the WMP, including the purpose and scope of the WMP and
the context of the WMP in relation to WCPL'’s Environmental Management System for
the Wambo Coal Mine.

Section 2 Describes the performance measures relevant to water.

Section 3 Summarises the predicted subsidence impacts and environmental consequences
resulting from the extraction of Longwalls 21 to 24.

Section 4 Provides a summary of the monitoring of the North Wambo Creek and North Wambo
Creek Diversion that will be undertaken in relation to Longwalls 21 to 24.

Section 5 Describes the management measures that will be implemented for the North Wambo
Creek.

Section 6 Describes how monitoring data will be used to assess the extraction of
Longwalls 21 to 24 against the relevant performance indicators and performance
measures.

Section 7 Provides a Contingency Plan to manage any unpredicted impacts and their
conseqguences.

Section 8 Lists the documents referred to in Sections 1 to 7 of this WMP.

Attachment 1 Provides a Trigger Action Response Plan (TARP) for this WMP which is a simple and
transparent snapshot of the monitoring of environmental performance and, where
required, the implementation of management and/or contingency measures.

Attachment 2 Provides a copy of the Wambo Water Management Plan (Version 2).
Attachment 3 Provides a copy of the SWMP (Version 2).
Attachment 4 Provides a copy of the GWMP (Version 2).

Attachment 5 Provides a copy of the WMonP (Version 2).
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13

CONSULTATION ON THE WATER MANAGEMENT PLAN

This WMP builds upon consultation conducted as part of:

the development and review of referenced components of the existing Wambo Water Management
Plan (the GWMP, SWMP, the previously approved SGWRP and the WMonP);

the WMPs prepared for Longwalls 11 to 16 and Longwalls 17 to 20; and

the consultation conducted during the preparation and the assessment of DA 305-7-2003 MOD 17.

Consultation undertaken relevant to the WMPs for Longwalls 11 to 16 and Longwalls 17 to 20 and
DA 305-7-2003 MOD 17 has included the following:

A draft WMP for Longwalls 11 to 16 (Version D) was provided to the Department of Primary
Industries Water (DP1 Water) (now DPIE-Water) and the Environment Protection Authority (EPA)
in December 2016 for consultation.

Version E of the WMP for Longwalls 11 to 16 was provided to DPI Water (now DPIE-Water), EPA,
Division of Resources and Geoscience (DRG) (now NSW Resources Regulator [NSW RR]) and
the Department of Planning & Environment (DP&E) (now DPIE) in January 2017.

The EPA indicated it would not be providing comments on the WMP for Longwalls 11 to 16 in
January 2017.

Comments were received from DP&E (now DPIE) on Version E of the WMP for Longwalls 11 to 16
in May 2017.

A revised WMP for Longwalls 11 to 16 (Version F) was submitted in July 2017.

The South Bates Extension Modification EA in support of DA 305-7-2003 MOD 17 was placed on
public exhibition from 30 March to 2 May 2018.

The EPA’s submission on the South Bates Extension Modification EA (2 May 2017) raised no
subsidence-related or water-related issues.

The Crown Lands & Water Division (CLWD) (now NSW Natural Resources Access Regulator
[NRAR]), made submissions on the South Bates Extension Modification EA and Responses to
Submissions on 29 June 2017, 12 October 2017 and 2 November 2017.

The CLWD (now NRAR) provided comments on Site Water Management Plan components on
19 December 2017.

The DPI-Water (now DPIE-Water) and the EPA were provided with draft revisions to the following
plans for consultation on 10 April 2018:

- Groundwater Monitoring Program;
- Surface Water Monitoring Program; and
- Surface and Groundwater Response Plan (SGWRP).

The WMP (Revision A) for Longwalls 17 to 20 was provided to the DI-Water (now DPIE-Water),
EPA, DRG (now NSW RR) and DP&E (now DPIE) in April 2018.

The NRAR provided comments on the GWMP and SGWRP on 5 June 2018 (dated 30 May 2018).

WCPL provided a response to the four comments raised by NRAR on 26 June 2018. These
comments were addressed through the provision of additional information (such as bore logs and
investigation reports) and no changes to this WMP, the GWMP or SGWRP were considered
necessary to address NRAR’s comments.

WMP LW21-24 Rev D April 2021 Page 11
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e WCPL met with NRAR on 26 September 2018. NRAR was briefed on the proposed revision to the
layout of Longwalls 17 to 20 and the amendment of this Extraction Plan. The proposed
investigations in support of the Groundwater Dependent Ecosystem Study and the results of the
South Wambo Dam investigation were also discussed (nheither issue is related to this Extraction
Plan). No specific requests for updates to this WMP, the GWMP, the SWMP or the SGWRP were
made at this meeting.

The GWMP, SWMP and WMonP include an appendix that outlines how comments received on the
plans have been considered and addressed.

Consultation undertaken for this WMP (i.e. for Longwalls 21 to 24) has included:

e An email was sent to NRAR 3 March 2020 requesting a meeting to discuss, among other things,
the proposed approach for managing the interaction between the Extraction Plan and the
complex-wide management plans.

e A draft WMP for Longwalls 21 to 24 (Version A) and a tracked change version (identifying
differences between this document and the Longwalls 17 to 20 WMP) has been provided to the
EPA, DPIE-Water and NRAR in March 2020 for consultation.

e A meeting with DPIE-Water and NRAR was held on 9 April 2020. The WMP (including the proposed
approach for managing the interaction between the Extraction Plan and the complex-wide
management plans) was discussed and no comments were received from DPIE-Water or NRAR.

2 PERFORMANCE MEASURE

This WMP has been developed to manage the potential environmental consequences of the proposed
secondary workings described in the Extraction Plan on surface water resources, groundwater
resources and flooding in accordance with Condition B7(f) of Schedule 2 of the Development Consent
(DA 305-7-2003).

In accordance with Conditions B1 and B4 of Schedule 2 of the Development Consent (DA 305-7-2003),
WCPL must ensure that underground mining operations comply with the subsidence impact
performance measures listed in Tables 1 and 2 of Schedule 2 of the Development Consent
(DA 305-7-2003). The performance measure specified in Table 1 of Schedule 2 of the Development
Consent (DA 305-7-2003) relevant to water is listed in Table 3.

Table 3
Water Performance Measure

Feature Subsidence Impact Performance Measure

Wollombi Brook Negligible subsidence impacts! and environmental consequences?.

Release of water from the site only in accordance with EPL
requirements.

Source: Table 1 of Schedule 2 of the Development Consent (DA 305-7-2003).

1 A subsidence impact is defined by the Development Consent (DA 305-7-2003) as “physical changes to the ground
and its surface caused by subsidence effects, including tensile and shear cracking of the rock mass, localised
buckling of strata caused by valley closure and subsidence and surface depressions or troughs”.

An environmental consequence is defined by the Development Consent (DA 305-7-2003) as “The environmental
consequences of subsidence impacts, including: damage to infrastructure, buildings and residential dwellings; loss
of surface flows to the subsurface; loss of standing pools; adverse water quality impacts; development of iron
bacterial mats; cliff falls; rock falls; damage to heritage items; impacts on aquatic ecology; ponding”.

Section 6 provides a summary of the analysis of monitoring data that will be undertaken to assess the
impact of Longwalls 21 to 24 against the performance measure.
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3 PREDICTED SUBSIDENCE IMPACTS AND ENVIRONMENTAL
CONSEQUENCES
3.1 SURFACE WATER

3.1.1 Background

Wambo is situated adjacent to Wollombi Brook, south-west of its confluence with the Hunter River
(Figures 1 and 2). Wollombi Brook drains an area of approximately 1,950 square kilometres and joins
the Hunter River some 5 km north-east of the Wambo Coal Mine. The Wollombi Brook sub-catchment
is bound by the Myall Range to the south-east, Doyles Range to the west, the Hunter Range to the
south-west and Broken Back Range to the north-east (Hunter Catchment Management Trust, 2002).

The majority of lands within WCPL mining tenements drain via Wambo Creek, Stony Creek, North
Wambo Creek and Redbank Creek to Wollombi Brook, while Waterfall Creek drains directly to the
Hunter River (Figure 2).

A section of North Wambo Creek has been diverted to avoid the Wambo Open Cut (Figure 2). The
North Wambo Creek Diversion was constructed in accordance with the approved North Wambo Creek
Diversion Plan (WCPL, 2007).

3.1.2 Potential Subsidence Impacts and Environmental Consequences
Approved Subsidence Impacts and Environmental Consequences

The approved subsidence impacts and environmental consequences relating to surface water
associated with the South Bates Extension Underground Mine are described in the South Bates
Extension Modification EA (WCPL, 2017). Advisian (2016) prepared a surface water assessment in
support of the South Bates Extension Modification EA.

Wollombi Brook

The potential environmental consequences to Wollombi Brook described in the South Bates Extension
Modification EA (WCPL, 2017) include:

e no measurable impact on flows in Wollombi Brook when licensed extraction of water is permitted
(flow greater than 38 megalitres per day); and

e negligible change in water quality with the implementation of mitigation measures in upstream
areas impacted by subsidence.

North Wambo Creek Diversion

Approximately 1,000 metres (m) of the North Wambo Creek Diversion has been undermined by
Longwalls 11 to 16 at South Bates Underground Mine and Longwall 17 at the South Bates Extension
Underground Mine.

Direct (1%t order) subsidence impacts on the North Wambo Creek Diversion as a result of the extraction
of Longwalls 21 to 24 are expected to be negligible.
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North Wambo Creek (Upstream of the North Wambo Creek Diversion)

North Wambo Creek crosses directly above Longwalls 23 and 24. This section of the creek is a fifth
order ephemeral stream with a shallow incision into the natural surface soils. The total length of North
Wambo Creek located directly above Longwalls 23 and 24 (as proposed in this Extraction Plan) is
1.2 km.

Approved subsidence impacts and environmental consequences on North Wambo Creek include the
creation of ephemeral or semi-permanent pools, changes in grade, potential for flow diversion and
cracking of surface soil and underlying rock.

Other Ephemeral Drainage Lines

The unnamed ephemeral drainage lines above Longwalls 21 to 24 have shallow incisions into the natural
surface soils, with some isolated bedrock outcropping along the upper reaches (Advisian, 2016).

Potential subsidence impacts and environmental consequences on ephemeral drainage lines identified
in the South Bates Extension Modification EA (WCPL, 2017) include:

e development of topographical depressions and potential for ponding in areas of low topographic
relief (i.e. above the north-eastern ends of the longwall panels); and

e cracking of surface soil and underlying rock that may result in temporary changes in surface flow
and/or sediment loads prior to remediation.

No significant change in the water quality in the ephemeral drainage lines is expected as a result of the
South Bates Extension Underground Mine (Advisian, 2016).

Overview of Revised Predicted Subsidence Effects and Impacts

Predicted subsidence parameters for Longwalls 17 to 25 were provided in the subsidence assessment
prepared by MSEC (2017) in the South Bates Extension Modification EA (WCPL, 2017).

This WMP has been informed by predictions of subsidence effects and impacts prepared by
MSEC (2020) for Longwalls 21 to 24 only. MSEC (2020) has considered a revised longwall layout with
shortened finishing ends for Longwalls 21 to 24.

Wollombi Brook

As summarised in Table 3, the Development Consent (DA 305-7-2003) includes a performance
measure specific to Wollombi Brook.

Wollombi Brook is located more than 4 km from Longwalls 21 to 24 and would not be directly affected
by subsidence associated with Longwalls 21 to 24. Notwithstanding, performance indicators have been
developed for Wollombi Brook and are detailed in Section 6.

North Wambo Creek Diversion

The North Wambo Creek Diversion is located 330 m north-east of Longwall 22 (at its closest point to
Longwalls 21 to 24). MSEC (2020) predicts that, at this distance, the extraction of Longwalls 21 to 24
would result in maximum vertical subsidence to the North Wambo Creek Diversion of less than
20 millimetres (mm). While the North Wambo Creek Diversion could experience very low levels of
subsidence, it is not expected to experience measurable tilts, curvatures or strains. This is consistent
with previous subsidence effect predictions.
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Potential direct (1t order) subsidence impacts to the North Wambo Creek Diversion are considered
unlikely as a result of extracting Longwalls 21 to 24 (MSEC, 2020).

North Wambo Creek (Upstream of the North Wambo Creek Diversion)

North Wambo Creek is located directly above Longwalls 23 and 24, with a total length of 1.2 km to
experience direct subsidence as a result of the extraction of the longwalls. It is noted that, due to the
shortened finishing ends of the longwalls, the length of creek above Longwalls 23 and 24 has reduced
by approximately 0.3 km compared to the previous layout assessed by MSEC (2017).

MSEC (2020) predicts that extraction of Longwalls 21 to 24 would result in maximum vertical subsidence
to the North Wambo Creek of 1,950 mm, maximum tilt of 70 millimetres per metre (mm/m), >3.0 km-?
hogging curvature and >3.0 km! sagging curvature. This is consistent with previous subsidence effect
predictions.

Potential direct (1%t order) subsidence impacts to the North Wambo Creek include (MSEC, 2020):

e Surface cracking and heaving above Longwalls 23 and 24 (similar to that observed above
Longwall 11) and minor cracking along the section of the North Wambo Creek not located directly
above the longwalls.

e Changes in grade along the North Wambo Creek.

e Creation of two topographical depressions along the North Wambo Creek directly above
Longwalls 23 and 24. The depressions are estimated to be up to 1.4 m deep, with overall lengths
up to 300 m.

e Potential for increased connectivity between the workings and the North Wambo Creek (noting that
an increase in water make in the workings was not observed during the extraction of Longwalls 11
to 16 or Longwall 17 beneath the North Wambo Creek Diversion).

Other Ephemeral Drainage Lines

Ephemeral drainage lines are located directly across the extents of Longwalls 21 to 24 and are expected
to experience the full range of predicted subsidence movements consistent with previous subsidence
impact predictions. This includes localised increased ponding and surface cracking.

Overview of Revised Predicted Environmental Consequences

An assessment of potential subsidence effects and impacts on the North Wambo Creek, North Wambo
Creek Diversion and ephemeral drainage lines was prepared by MSEC (2020) as part of the Extraction
Plan. Alluvium (2020) has undertaken detailed modelling to further quantify the environmental
consequences and to design appropriate mitigation works to minimise the potential for increased scour
or increased sediment loads (Surface Water Technical Report) in consideration of the subsidence
effects predicted by MSEC (2020).

Consistent with subsidence impact predictions, there are no expected environmental consequences for
Wollombi Brook.

North Wambo Creek Diversion

MSEC (2020) concluded there is no predicted subsidence within North Wambo Creek Diversion caused
by the extraction of Longwalls 21 to 24. Modelling by Alluvium (2020) concluded that potential
geomorphic impacts may occur as a result of further reduction of bedload sediment transport into North
Wambo Creek Diversion, increasing erosion potential, should flow actually get to the diversion. The
potential for flow to reach the diversion will be reduced.
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Management and remediation measures to mitigate the risk of scour and leakage associated with
Longwalls 21 to 24 are summarised in Section 5.

North Wambo Creek (Upstream of the North Wambo Creek Diversion)

Modelling by Alluvium (2020) concluded that the extraction of Longwalls 21 to 24 will increase in-channel
storage when compared to existing conditions. As well as increasing in-channel storage, the subsidence
of Longwalls 21 to 24 will result in ponding of water at the north-eastern ends of all of the panels.

Modelling also identified that a possible meander cutoff could develop across the Longwalls 23 and 24
pillar towards the finishing (north-eastern) end of the panels. Alluvium (2020) concluded that, if the
meander cutoff were to form, the length of North Wambo Creek would be decreased by 150-200 m,
therefore increasing the channel grade. However erosion of an elevated section of bed over the
Longwalls 23 and 24 pillar is likely to occur, which would reinstate flows down the existing North Wambo
Creek channel (Alluvium, 2020).

In accordance with the suggestions made by Alluvium (2020), WCPL proposes to monitor this area of
North Wambo Creek following completion of subsidence of Longwalls 23 and 24 to identify if stream
bank and bed stabilisation measures need to be implemented.

The impact of Longwalls 21 to 24 (including Longwalls 17 to 20) on flow from a pure surface water
perspective in North Wambo Creek is relatively small and is estimated to result in a reduction in flow
volume of 8.7% for a 2 year Annual Recurrence Interval rainfall event.

WCPL proposes to maintain any in-channel ponding, as it results in minimal impacts on flows in North
Wambo Creek, and works to allow free drainage of the pools would require significant disturbance of
the North Wambo Creek.

Alluvium (2020) considers that an increase in suspended sediments in North Wambo Creek and North
Wambo Creek Diversion is possible from increased erosion, however management measures can be
put in place to reduce the risk of an increase in suspended sediments to negligible.

SLR (2020) estimates that additional seepage from the North Wambo Creek to the underlying strata as
a result of mining could conservatively be up to 0.1 megalitres per day. As outlined in the SWMP,
monitoring of flows on North Wambo Creek is undertaken at two sites upstream of the North Wambo
Creek Diversion (US FM1 and FM1).

Until February 2020, no flow events had been recorded at US FML1 since its installation in December
2017. US FM1 flowed for 18 days between 9 February and 27 February 2020. This equates to flow
being recorded at US FM1 on North Wambo Creek approximately 8 days per year (on average). It
should be noted that this is heavily influenced by the extended period of flow recently observed in
February 2020, following drought conditions.

Flow events at FM1 have been recorded a total of 72 times since its installation in 2008 (it should be
noted that these events primarily occurred between 2008-2009 and between 2015-2016, with three
events recently recorded from 9 February to 11 February 2020). This equates to flow being recorded
at FM1 on North Wambo Creek approximately 6 days per year (on average).

Management and remediation measures to mitigate the risk of scour and leakage associated with
Longwalls 21 to 24 are summarised in Section 5.
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Other Ephemeral Drainage Lines

Surficial and subsurface erosion responses can be expected where cracks occur as a result of
Longwalls 21 to 24 in colluvial and alluvial sediments (Alluvium, 2020). The sediments across this
terrain above Longwalls 21 to 24 can be dispersive, which makes them prone to changes in rates of
erosion (Alluvium, 2020).

The geometry of flow paths towards North Wambo Creek and North Wambo Creek Diversion would also
change as a result of Longwalls 21 to 24 (Alluvium, 2020). The changes in flow paths have been
identified by Alluvium (2020) based on the software CatchmentSIM using the predicted subsidence
digital terrain model (DTM).

Without appropriate mitigation measures, the changes in flow paths may result in the streamlines over
Longwall 23 becoming discontinuous at the northern extent of the panel with no defined entry point into
North Wambo Creek. This indicates that ponding will occur in this area and creation of a new flow entry
point, which will potentially lead to erosion (headcut) where it enters North Wambo Creek. Mitigation
measures to manage this risk are summarised in Section 5 and described in detail in Alluvium (2020).

3.2 GROUNDWATER

3.2.1 Background

The hydrogeological regime of the Wambo Coal Mine area comprises two main systems (Australasian
Groundwater and Environmental Consultants [AGE], 2003):

e aQuaternary alluvial aquifer system of channel fill deposits associated with Wollombi Brook, North
Wambo Creek, Wambo Creek and Stony Creek; and

e underlying Permian strata that includes weathered sandstone and siltstone (regolith) and
unweathered Permian aged coal measures characterised as hydrogeologically “tight” and hence
very low yielding to essentially dry sandstone and lesser siltstone and low to moderately permeable
coal seams which are the prime water bearing strata within the Permian sequence.

The alluvial flow in North Wambo Creek has been altered by historical and existing mining operations
including the removal of alluvium across the full width of the channel, with consequent desaturation of
the adjacent upstream and downstream alluvium.

As described in Section 3.1.1, a section of North Wambo Creek has been diverted to avoid the Wambo
Open Cut (Figure 2). The North Wambo Creek Diversion (Figure 2) was constructed in accordance
with the approved North Wambo Creek Diversion Plan (WCPL, 2007).

Historical and ongoing open cut and underground mining within the Wambo Coal Mine area (including
adjoining mining operations) has created significant groundwater sinks and this has generated a regional
zone of depressurisation within the Permian coal measures.
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3.2.2 Potential Subsidence Impacts and Environmental Consequences
Approved Subsidence Impacts and Environmental Consequences

The approved subsidence impacts and environmental consequences relating to groundwater associated
with the South Bates Extension Underground Mine are described in the South Bates Extension
Modification EA (WCPL, 2017). HydroSimulations (2017) prepared a groundwater assessment in
support of the South Bates Extension Modification EA informed by contemporary, peer reviewed
numerical modelling techniques.

Alluvial Aquifers

In regard to potential environmental consequences on alluvial aquifers, HydroSimulations (2017)
concluded the following as part of the South Bates Extension Modification EA:

. The alluvium adjacent to the South Bates Extension footprint has been disconnected from the regional alluvial
system due to the removal of alluvium downstream of the longwalls by the approved open cut mining
operations (and associated construction of the North Wambo Creek Diversion).

. The alluvium adjacent to the South Bates Extension footprint has been affected by open cut mining activities,
with several metres of drawdown in the alluvium observed to date.

. There are no bores above the South Bates Extension footprint that are used for irrigation, domestic or stock
use.

. There is expected to be negligible impact on the highly productive alluvium associated with the Wollombi Brook
and Hunter River as a result of the Modification.

The Modification would not result in reduced beneficial uses of the alluvium (from a water quality perspective).
Permian Aquifers

In regard to potential environmental consequences on Permian aquifers, HydroSimulations (2017)
concluded the following as part of the South Bates Extension Modification EA:

. For the Modification, inflows to South Bates Underground are predicted to peak at a maximum of about
1.0 ML/d at the end of 2018.

. The Modification would not have a significant impact on water levels in the Permian coal measures from
a regional perspective due to the regional zone of depressurisation within the Permian coal measures
created by historical and ongoing open cut and underground mining.

. The Wambo Coal Mine would not lower the beneficial use category of the groundwater within the
Permian aquifers, as there would be no migration of groundwater away from the underground mining
areas in the Permian aquifers either during mining or following completion of mining activities.
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Overview of Predicted Environmental Consequences

A groundwater assessment review, supported by review of the numerical model outputs, was prepared
by SLR (2020) as part of the Extraction Plan for Longwalls 21 to 24 (Groundwater Technical Report,
Technical Report 2).

The groundwater assessment review considered the cumulative predicted impacts on groundwater
during the period of extraction of Longwalls 21 to 24 (SLR, 2020).

Following a review of monitoring data, SLR (2020) concluded revision of the potential cumulative
environmental consequences for groundwater is not required. Of note to Longwalls 21 to 24,
SLR (2020) concluded:

e  Groundwater drawdowns of up to 200 m are expected in the Whybrow Seam, due to extraction of
Longwalls 21 to 24.

e Extraction of Longwalls 21 to 24 would not have a significant impact on water levels in the Permian
coal measures from a regional perspective due to the regional zone of depressurisation within the
Permian coal measures created by historical and ongoing open cut and underground mining.

e  Minor additional leakage from the natural North Wambo Creek is predicted due to extraction of
Longwalls 21 to 24, however, surface remediation is required to maintain the long-term flow regime
along North Wambo Creek. This is dependent on surface water flows, with flows along North
Wambo Creek dependent on peak rainfall periods.

e  There are no private registered bores that would be likely to be affected by 2 m drawdown or more
as a result of the incremental impacts of Longwalls 21 to 24.
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4 MONITORING

Surface water and groundwater monitoring will be undertaken in accordance with the programs outlined
in the SWMP, the GWMP and the WMonP (Section 1.2). Specific monitoring for Longwalls 21 to 24 is
outlined in Table 4.

To account for Longwalls 21 to 24, revisions to the Surface Water Management Plan and Groundwater
Management Plans incorporated a number of augmentations to the existing monitoring programs.
These additional components of the monitoring program include installation of six additional subsidence
and diversion monitoring points along North Wambo Creek as a result of recommendations made by
Alluvium (2020) and nine additional groundwater monitoring sites along North Wambo Creek (GW27 to
GW35)L. These sites have been included in Table 4 and are shown on Figure 4.

SLR (2020) reviewed the current groundwater monitoring program and concluded it provides
appropriate and sufficient coverage for Longwalls 21 to 24, but included recommendations for ongoing
review of the condition of the bores to ensure bores are not impacted by subsidence. The bores should
be remediated/replaced as required, to maintain a long-term monitoring network.

Table 4
Water Management Plan Monitoring Program Overview

Monitoring Component

Parameters

Timing/Frequency

Responsibility

Pre-Mining

Diversion and subsidence
monitoring program,
including six additional
sites (UA, UB, UC, UD, UE
and UF).

As outlined in the SWMP,
including:

e Index of Diversion
Condition; and

e riparian vegetation.

Annually in accordance
with the SWMP.

Environment and
Community
Manager

Monitoring of surface water
quality and flow monitoring
sites (SW04, SW27a,

US FM1, FM1, FM2, FM3).

In accordance with the SWMP
and WMonP.

In accordance with the
SWMP and WMonP.

Environment and
Community
Manager

Monitoring of groundwater
sites (GW16, GW17, N3,
N5, P317, UG139, GW23,
GW24, GW25).

In accordance with the GWMP
and WMonP.

In accordance with the
GWMP and WMonP.

Environment and
Community
Manager

Monitoring of additional
alluvial groundwater sites
along North Wambo Creek
(GW27 to GW35).

e Depth to water.
e EC.

[} pH.

e Temperature.

Bi-monthly.

Environment and
Community
Manager

During Mining

Longwalls 21 to 24
subsidence monitoring
lines as described in the
Subsidence Monitoring
Program.

Monitoring parameters include:

e subsidence;

o ilt;

e tensile strain;

e compressive strain; and

e absolute horizontal
translation.

Monitoring during
secondary extraction of
Longwalls 21 to 24 in
accordance with the
Subsidence Monitoring
Program.

Mine Surveyor

Diversion and subsidence

As outlined in the SWMP,

Annually in accordance

Environment and

monitoring program, including: with the SWMP. Community
including six additional e Index of Diversion Manager
sites (UA, UB, UC, UD, UE Condition: and
and UF). o ' )
e riparian vegetation.
1 Monitoring of GW29 was discontinued as it was established that GW30 was more accurate.
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Table 4 (Continued)
Water Management Plan Monitoring Program Overview

Monitoring Component

During Mining (continued)

Parameters

Timing/Frequency

Responsibility

Visual inspection of North
Wambo Creek.

Surface cracks.
Surface ponding.

Weekly inspections when
extraction is occurring
within 100 m of North
Wambo Creek.

Environment and
Community
Manager

Visual inspection of

Evidence of erosion or

Following a rainfall event

Environment and

drainage line flow paths. channelisation. of greater than 40 mm in Community

24 hours.t Manager
Monitoring of surface water | In accordance with the SWMP | In accordance with the Environment and
quality and flow monitoring | and WMonP. SWMP and WMonP. Community
sites (SW04, SW27a, Manager

UsS FM1, FM1, FM2, FM3).

Monitoring of groundwater
sites (GW16, GW17, N3,
N5, P317, UG139, GW23,
GW24, GW25).

In accordance with the GWMP
and WMonP.

In accordance with the
GWMP and WMonP.

Environment and
Community
Manager

Monitoring of additional
alluvial groundwater sites
along North Wambo Creek
(GW27 to GW35).

e Depth to water.
e EC.

e pH.

e Temperature.

Bi-monthly.

Environment and
Community
Manager

Inflows to underground
workings.

Dewatering volumes and
underground water levels in
accordance with the GWMP.

Recorded during
pumping.

Environment and
Community
Manager

Post-Mining

Diversion and subsidence
monitoring program,
including six additional
sites (UA, UB, UC, UD, UE
and UF).

As outlined in the SWMP,
including:

e Index of Diversion
Condition; and

e riparian vegetation.

Annually in accordance
with the SWMP.

Environment and
Community
Manager

Visual inspection of
surface areas which
required remediation.

Stabilisation of erosion and
groundcover.

Monthly inspections until
monitoring confirms
stabilisation of erosion
and groundcover is >60%.

Environment and
Community
Manager

Visual inspection of
drainage line flow paths.

Evidence of erosion or
channelisation.

Following a rainfall event
of greater than 40 mm in
24 hours up to 6 months
following completion of
mining.t

Environment and
Community
Manager

Monitoring of surface water
quality and flow monitoring
sites (SW04, SW27a,

US FM1, FM1, FM2, FM3).

In accordance with the SWMP
and WMonP.

In accordance with the
SWMP and WMonP.

Environment and
Community
Manager

Monitoring of groundwater
sites (GW16, GW17, N3,
N5, P317, UG139, GW23,
GW24, GW25).

In accordance with the GWMP
and WMonP.

In accordance with the
GWMP and WMonP.

Environment and
Community
Manager

Monitoring of additional
alluvial groundwater sites
along North Wambo Creek
(GW27 to GW35).

e Depth to water.
e EC.

e pH.

e Temperature.

Bi-monthly.

Environment and
Community
Manager

1

Inspection to occur once access is practicably available following the rainfall event. Inspections would not occur for
subsequent rainfall events within 7 days of previous inspection.

WMP LW21-24

Rev D

April 2021

Page 21




Water Management Plan — South Bates Extension Underground Mine Longwalls 21-24

5 MANAGEMENT MEASURES

Management measures to remediate impacts on water resources resulting from the extraction of
Longwalls 21 to 24 will be undertaken in accordance with Table 5, the surface and groundwater

response plans in the SWMP and GWMP, and the measures proposed in Section 6.

Table 5
Water Management Plan Key Management Measures

Management Measure
Pre-Mining

Timing/Frequency

Responsibility

Stockpile sufficient materials and make equipment
and necessary resources available for:

e sealing any surface cracks (particularly in areas
that are predicted to be ponded); and

e installation of scour protection works.

Prior to commencement of
secondary extraction of
Longwalls 21 to 24.

Environment and
Community
Manager

During Mining

Remediation of surface cracks® along North Wambo
Creek and in other areas where practicable using
conventional earthmoving equipment (e.g. a
backhoe) including:

¢ infilling of surface cracks with soil or other
suitable materials; or

¢ |ocally re-grading and re-compacting the
surface.

When required during secondary
extraction of Longwalls 21 to 24.

Environment and
Community
Manager

Stabilisation of any areas of surface cracking or
erosion using erosion protection measures
(e.g. vegetation planting).

When required during secondary
extraction of Longwalls 21 to 24.

Environment and
Community
Manager

Review of remediation measures and
implementation of additional measures if required, in
accordance with the TARP (Attachment 1).

Ongoing during mining.

Environment and
Community
Manager

Post-Mining

Review of areas that may be vulnerable to
instabilities along the North Wambo Creek and
North Wambo Creek Diversion (as shown on
Figure 5) and implementation of vegetation
management and channel stabilisation (if
necessary) through measures such as timber pile
field alignment training, armouring and/or channel
reconfiguration.

To be installed following
completion of secondary
extraction of Longwalls 21 to 24.

Environment and
Community
Manager

Review of remediation measures and
implementation of additional measures if required, in
accordance with the TARP (Attachment 1).

Following completion of
secondary extraction of
Longwalls 21 to 24.

Environment and
Community
Manager

Post-subsidence assessment of impacts to Stony
Creek and drainage lines and implementation of any
minor remedial works.

Following completion of
secondary extraction of
Longwalls 21 to 24.

Environment and
Community
Manager

1 Minor cracks that develop are not expected to require remediation as geomorphologic processes will result in natural filling

of these cracks over time.
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6 ASSESSMENT OF PERFORMANCE INDICATORS AND MEASURES

In accordance with Condition D5 of Schedule 2 of the Development Consent (DA 305-7-2003),
performance indicators have been developed for the performance measure listed in Table 3. The
proposed performance indicators are summarised in Table 6.

Monitoring conducted to inform the assessment of the extraction of Longwalls 21 to 24 against the
performance indicators for the performance measure relating to Wollombi Brook includes:

e monitoring in accordance with the SWMP and the WMonP; and
e monitoring in accordance with the GWMP and the WMonP.

Table 6
Water Performance Measure and Performance Indicators

Performance Measure Performance Indicator(s)

Negligible subsidence e The performance indicators will be considered to have been exceeded
impacts' and enwronmenta! if the surface water quality in Wollombi Brook exceeds the surface
consequences? to Wollombi water quality criteria in the SWMP.

Brook.

e The performance indicators will be considered to have been exceeded
if the groundwater levels in alluvial bores exceed the groundwater
level criteria in the GWMP.

e The performance indicators will be considered to have been exceeded
if the groundwater quality in alluvial bores exceeds the
groundwater quality criteria in the GWMP.

Release of water from the site | «  The performance indicator will be considered to have been exceeded if
only in accordance with EPL water is released from the site, and it is not in accordance with
requirements. the EPL requirements.

1 A subsidence impact is defined by the Development Consent (DA 305-7-2003) as “physical changes to the ground and its
surface caused by subsidence effects, including tensile and shear cracking of the rock mass, localised buckling of strata
caused by valley closure and subsidence and surface depressions or troughs”.

2 An environmental consequence is defined by the Development Consent (DA 305-7-2003) as “The environmental
consequences of subsidence impacts, including: damage to infrastructure, buildings and residential dwellings; loss of
surface flows to the subsurface; loss of standing pools; adverse water quality impacts; development of iron bacterial mats;
cliff falls; rock falls; damage to heritage items; impacts on aquatic ecology; ponding”.

Monitoring results will be used to assess the extraction of Longwalls 21 to 24 against the performance
indicators and performance measure as detailed in Table 7. The monitoring process and subsequent
assessment of performance indicators and measures is outlined in Figure 6.

If data analysis indicates a performance indicator has been exceeded or is likely to be exceeded, an
assessment will be made against the performance measure. If the performance measure is considered
to have been exceeded, the Contingency Plan will be implemented (Section 7). If data analysis indicates
that the performance measure has not been exceeded, WCPL will continue to monitor.

WMP LW21-24 Rev D April 2021 Page 24




Water Management Plan — South Bates Extension Underground Mine Longwalls 21-24

Performance
Measure

Negligible
subsidence
impacts and
environmental
consequences
to Wollombi
Brook.

Table 7

Monitoring of Environmental Consequences against Performance Indicators and Measures

Monitoring of Environmental Consequence

Data Analysis to
Assess against

Performance

Performance Indicator

Assessment of Performance
Indicator

Assessment of Performance
Measure

Potential Relevant
Management and
Contingency Measure

Site Parameter Frequency :
Indicator(s)

Surface water pH. Monthly/Rainfall Analysis of The surface water quality The performance indicators will be

quality EC. event. surface water in the Wollombi Brook considered to have been exceeded

monitoring sites quality monitoring does not exceed the if the surface water quality in

listed in data in surface water quality Wollombi Brook exceeds the

Tables A and B accordance with criteria listed in Table 13 surface water quality criteria listed in

of the WMonP. the SWMP. of the SWMP. Table 13 of the SWMP.

FM10. Surface water Continuous. If data analysis indicates the

EM11. flow. performance indicators have been
exceeded, an assessment will be
made against the performance
measure (Figure 6).

Groundwater Water level. Every two months Analysis of The groundwater levels The performance indicators will be

monitoring sites
listed in Tables
D and E of the
WMonP.

FM10.
FM11.

Surface water
flow.

or as specified in
Tables D and E of
the WMProg

Continuous.

groundwater level
monitoring data in
accordance with
the GWMP.

in alluvial bores do not
exceed the groundwater
level criteria listed in
Table 11 of the GWMP.

considered to have been exceeded
if the groundwater levels in alluvial
bores exceed the groundwater
level criteria listed in Table 11of the
GWMP.

If data analysis indicates the
performance indicators have been
exceeded, an assessment will be
made against the performance
measure (Figure 6).

Groundwater
monitoring sites
listed in Tables

pH.
EC.

Every two months
or as specified in
Tables D and Eof

Analysis of
groundwater
quality monitoring

The groundwater quality
in alluvial bores does not
exceed the groundwater

The performance indicators will be
considered to have been exceeded
if the groundwater quality in alluvial

A preliminary investigation will be
conducted to determine the likely
cause of the performance indicator
exceedance. No further
hydrological and/or hydrogeological
analysis will be conducted where:

— the exceedance is not a result of
underground extraction
(e.g. climatic variations); or

— the exceedance is of the
groundwater level criteria or
groundwater quality criteria and
the exceedance is isolated to
one or more alluvial bores that
are not located in proximity to
Wollombi Brook.

The performance measure is
exceeded if subsidence,
groundwater and surface water
monitoring data and hydrological
and/or hydrogeological analysis
indicate subsidence from
development of Longwalls 21 to 24
has resulted in:

— agreater than negligible change
in Wollombi Brook surface water

Implementation of
stream flow loss
remediation techniques
(e.g. injection grouting
or installation of a
geomembrane).

Provision of offsets
(i.e. retirement of an
equivalent volume of
water licence).

Implementation of
erosion and sediment
control measures and
stabilisation
techniques.

Additional monitoring
(e.g. increase in
monitoring frequency).

Consideration of
changes to longwall
extraction geometry in
consultation with
relevant regulatory
authorities.

Dand E of the the GWMP. data in quality criteria listed in bores exceeds the groundwater .
GWMP. accordance with Table 11 of the GWMP. quality criteria listed in Table 11 of flow (€.g. stream brf\s_eflow), or
EM10. Surface water Continuous. the GWMP. the GWMP. = CLUER R {1 O A
EM11. flow. If data analysis indicates the in Wollombi BI’.OOI(.W.ater quality.
performance indicators have been The above analysis will include
exceeded, an assessment will be consideration of streamflow gauging
made against the performance sites FM10 and FM11 listed in the
measure (Figure 6). SWMP (i.e. DPIE-Water Gauging
Stations Wollombi Brook at Bulga
and Wollombi Brook at Warkworth).
The above analysis will be peer
reviewed by a specialist approved
by the DPIE.
The results of the above analysis
will be reported to the DPIE, NSW
Environment Protection Authority
(EPA) and DPIE-Water.
If the performance measure has
been exceeded, the Contingency
Plan will be implemented
(Section 7).
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7 CONTINGENCY PLAN

In the event the Wollombi Brook performance measure summarised in Table 6 is considered to have
been exceeded or is likely to be exceeded, in accordance with the schematic presented in Figure 6,
WCPL will implement the following Contingency Plan:

Feport likely exceedance ef the Perfermance Measure in Inclident Report

RECORD [sme Section 4.2.1 of Extraction Plan)
— e
REPORT Frovide Incident Repoart te relevant stakeholders (DPIE, EFA. DPIE-Water and NRAR)

immediately after WCFL becomes aware of the exceedanca.

}

Conduct an investigation to identify/evaluate contributing factors, including:
Re-survey of relevant subsidence menitoring lines,
INVESTIGATE Analysis of measured versus predicted subsidence parameters
Hydrolegical andiar hydrogealegical review of the abserved conseguences.
Review of the subsidence monitaring program and update of the program where appropriate,

'

Cevelop an approprigte course of action in consultation with specialists and
relevant agencies, including:
ACTION Proposed contingency measures.
Program to review the effectiveness of the contingency measures.
Consideration of adaptive management.

DPIE approves
the course of actan,

IMPLEMENT Implement the approved course of action to the satisfaction of DPIE

v

Review this WP and the Performance |ndicators to adequately manage future potential
REVIEW impacts within the limits of the Development Consent
{within 3 manths af submission af Incldent Report)

The framework for the various components of the WMP are summarised in the WMP TARP which is
included as Attachment 1. The WMP TARP illustrates how the various predicted subsidence impacts,
monitoring components, performance measures and responsibilities are structured, and the framework
for management and contingency actions.
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ATTACHMENT 1

WATER MANAGEMENT PLAN
TRIGGER ACTION RESPONSE PLAN
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Table Al1-1

Water Management Plan Trigger Action Response Plan

. Normal Level 1 Level 2
Condition " - .
Normal Conditions Management Measures Restoration/Contingency Phase
No visible cracks along North Wambo Creek or Cracks observed along North Wambo Functionality of North Wambo Creek or North
North Wambo Creek Diversion. Creek or North Wambo Creek Diversion. Wambo Creek Diversion materially affected.
Existing flow paths along North Wambo Creek Meander cutoff developed on North Wambo Dewatering volumes and underground water
maintained. Creek resulting in flow diversion. levels continue to respond significantly to
Dewatering volumes and underground water Dewatering volumes and underground climatic conditions following remediation.
Trigger levels at normal conditions and not significantly water levels are elevated and responding The Wollombi Brook performance measure
influenced by climatic conditions. significantly to climatic conditions. has been exceeded, or is likely to be
Predicted impacts on other surface water and Impacts requiring remediation observed on exceeded.
groundwater as described in Section 3. ephemeral drainage lines/overland flow
paths.
Groundwater or surface water impacts
greater than expected.
Conduct monitoring, consistent with Tables 4 Implement management measures, as Implement Contingency Plan described in
and 7, the GWMP, SWMP and the Subsidence required, in accordance with Section 5 and Section 7.
Monitoring Program (Appendix H of the Extraction the response plans outlined in the SWMP Develop action plan for additional measures,
Plan). and GWMP. including consideration of:
Assess the environmental consequences of the Continue monitoring, consistent with - additional scour protection, crack
Action subsidence in accordance with Section 6 and the Tables 4 and 7, the GWMP, SWMP and remediation and/or stabilisation; and/or
response plans outlined in the SWMP and the Subsidence Monitoring Program isolation sealin : : :
. . - g of the diversion cutting,
GWMP. . (Appendix H of the Extraction Plan). for example through injection grouting or
Assess the need for management measures in installation of low permeability material;
accordance with Section 5 and the response and/or
plans outlined in the SWMP and GWMP. - channel stabilisation.
Frequency consistent with Table 5, the GWMP, As required, in accordance with Section 6 As required, in accordance with Section 7.
Frequency SWMP and response plans outlined in the SWMP and the response plans outlined in the

and GWMP.

SWMP and GWMP.

Position of Decision
Making

Environment and Community Manager.

Environment and Community Manager.

General Manager.

Implementation of additional management
measures will be undertaken in consultation
with NSW RR and DPIE-Water.

Note:  GWMP refers to the Wambo Coal Groundwater Management Plan.
SWMP refers to the Wambo Coal Surface Water Management Plan.
WMonP refers to the United Wambo and Wambo Water Monitoring Program.

NSW RR refers to the NSW Resources Regulator.
DPIE-Water refers to the Water Division in the Department of Planning, Industry and

Environment.

WMP LW21-24 Rev D
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Water Management Plan — South Bates Extension Underground Mine Longwalls 21-24

ATTACHMENT 2

WAMBO WATER MANAGEMENT PLAN

WMP LW21-24 Rev D April 2021













































































































































































































































































































Water Management Plan — South Bates Extension Underground Mine Longwalls 21-24

ATTACHMENT 3

WAMBO COAL PTY LIMITED
SURFACE WATER MANAGEMENT PLAN

WMP LW21-24 Rev D April 2021
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Table 8-2. Size Specification for Rock

Equivalent “sieve” size
Percentage (by weight) finer

2 times Dsp
100%
Dso
50%
0.3x D_r,o
10%

Note: Dso = median particle size. (50% of the mass shall consist of stones with an equivalent spherical
diameter* equal to or larger than this dimension). *The diameter of a sphere with an equivalent
volume to the individual rock.

8.4 Granular filter

A granular filter layer shall be of the nominal size indicated on the Project Drawings. Durability and other
requirements shall satisfy the requirements of this specification as it relates to Dsp graded material.

A 150mm thick granular filter layer of crushed rock shall be placed at all rock to soil interfaces. The granular
filter layer shall generally be placed and compacted by machine bucket to provide an even surface.

HOLD POINT 5 — The Superintendent will inspect and approve the placement of granular filter prior to the
placement of rock.

8.5 Placement of Rock Beaching

Where indicated on the drawings or directed by the Designer, the Contractor shall protect sections of stream
bank with riprap or rock beaching placed in accordance with the requirements of this specification and
associated drawings.

The Contractor shall use methods for handling and placement of rock that will avoid segregation of the rock
size fractions.

Rock shall be carefully placed by bucket from a loader or excavator from no greater than 1.0 m above the
material onto which it is to be placed. Placement of rock shall be such as to produce a blanket of interlocking
rock that has no significant voids.

Voids in the blanket of rock which, in the opinion of the Superintendent, place the structural integrity of the
chute at risk shall be reworked to the satisfaction of the Superintendent.

No rock shall be placed until the preparation of the site has been approved by the superintendent. Where a
granular filter or geotextile is used no rock shall be placed until placement and formation of the material has
been approved by the superintendent.

Stream Bank Preparation

Where stream bank protection is required by the drawings, the Contractor shall excavate or fill such that the
finished surface including rock beaching matches the lines and levels shown on the drawings.

All earthworks shall be carried out in @ manner that minimises the mobilisation of potential erosion products.

To achieve the required natural channel effect, the Contractor shall vary the bank slopes between the general
limits shown on the Drawings.

Rock beaching on the bank is to be installed in manageable sections, wherein the rock is placed on the bank on
the same day that the excavation is undertaken. At the completion of each day’s work all toe excavations must
be backfilled with rock beaching.
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Rock Placement

The Contractor shall not place any rock until the Superintendent approves the excavations.

The rock shall be placed on the embankment to the thickness and grade shown on the drawings. The finished
surface shall be evenly sloped, conforming to the contour required (the maximum angle of repose being 42
degrees). Where the drawings stipulate that variations in surface profile of the riprap are required (for the
purpose of providing variable habitat conditions), the Contractor shall modify the placement process so that
larger pieces of rock are placed with a portion protruding above the general riprap profile, as well as providing
for some undulation in the surface profile.

The rock riprap shall be placed in a manner that will produce a well graded, interlocking mass of riprap with a
minimum amount of voids.

A granular filter layer, as specified in the Project Drawings and in Section 4.2, shall be placed on the prepared
sub grade.

The Contractor shall use methods for handling and placement of the rock that will avoid segregation of the
rock size fractions. Rock shall be carefully placed by the bucket from a loader or excavator. Rock placing by
dumping directly from a dump truck will not be permitted.

Voids in the blanket of rock that expose the subgrade shall be packed with smaller rock by suitable methods
such that, in the opinion of the Superintendent, this method can produce a shielding surface of interlocking
rock and the structural integrity of the rock blanket is not at risk. If, in the opinion of the Superintendent, the
extent of voids in the blanket of rock is such that the structural integrity of the rock blanket is at risk, the
Superintendent shall direct that that section of rockwork be reworked.

At the toe of embankments the Contractor shall key all rockwork closely so as to improve the stability of the
toe against erosion as detailed in the accompanying construction drawing set.

HOLD POINT 6 — The Superintendent will inspect and approve the quality and placement of rock.

9 Soil amelioration

Specified in separate document.
10 Reinstatement of works sites and disturbed areas

The Contractor is responsible for reinstatement of the Works site and all other areas disturbed as a result of
the works including access tracks.

Reinstatement may include grading or filling of areas to match adjacent undisturbed surface levels.
All such areas shall be topsoiled, ripped and revegetated in accordance with the quantities and detail design
plan, this specification and approved by the superintendent. No overland flow will be concentrated over

diversion batters and no areas of ponding will be left within 15m of top of diversion batters.

Where the contractor uses existing access tracks these shall be maintained throughout the Works and, at the
end of the Works, be reinstated to a minimum condition that is similar to that prior to the start of Works.

HOLD POINT 7 — The Superintendent will inspect and approve the finished surface of all reinstated sites and
issue a hold point release form before demobilisation can commence.
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Introduction

This document has been prepared in conjunction with Soil Conservation Service’'s North Wambo
Creek Diversion Stability Assessment and Remediation Proposal. Cumberland Plain Seeds has been
commissioned by Soil Conservation Service (SCS) to develop a plan for revegetation works of a section
of the North Wambo Creek Diversion (NWCD). The revegetation will take place after reshaping

and remediation of the Trial Section of the NWCD.

This plan proposes a method for establishing native vegetation on the site which resembles the local
native plant communities close by. Performance criteria and a monitoring protocol are also included
to aid in assessing the revegetation works and identifying potential problems.

Target vegetation

The North Wambo Creek diversion was initially intended to be revegetated using riparian species
native to the local area. However, much of the constructed creek line has become unsuitable for
riparian vegetation establishment due to changes in soil type and water flow. It would therefore be
more appropriate to establish a woodland vegetation type on the majority of the creek diversion site.
Some areas of the creek may remain suitable for the establishment of riparian vegetation, particularly
where the creek profile will slow water flow and therefore increase the availability of moisture.

These areas will be identified once the final landform is constructed and based on data provided in
hydrological reports. Revegetation in areas identified as potential habitat for riparian species should
be done with a species mix which includes both riparian and woodland species. Riparian plants
included in the revegetation species list are hardy species which should be able to establish in areas
with limited water availability.

If riparian species prove successful in these areas they will provide important islands of riparian
vegetation. These islands may in time expand as the hydrology and soil characteristics of the creek
line change. A detailed revegetation species list is included in Appendix 1.

The majority of the site should be sown using a variety of direct seeding methods. Although seed
costs are much higher, this method of revegetation has several advantages over tube stock planting:

+ Plants growing from seed in situ develop a robust root system before devoting resources to
vegetative growth, resulting in a hardier plant which can better withstand heat and drought early
in the establishment phase.

+ Plants grow in the niche best suited to them — seed only germinates when it encounters the right
combination of soil type, depth, temperature and moisture.

- It is much easier to establish plants at high density — 10-20 plants/m?2 (Trees, shrubs and herbs)
is quite achievable.

+ Installation and maintenance watering requirements are much lower, although irrigation is useful
to assist establishment

+ Labour costs for sowing are significantly lower than for planting.

Planting of tube stock in selected areas may also be appropriate. Tube stock can be useful in areas
where higher water flows or steep slopes decrease soil stability and therefore the potential for
seed to germinate. Tube stock may also be useful in increasing understorey species diversity once
a canopy and shrub layer have been established. Planted tube stock must be given enough water
to ensure survival.

North Wambo Creek Diversion revegetation management plan. Prepared by John Moen and Tim Berryman,
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Establishing native vegetation on this site presents many challenges. The soil conditions at the site
are currently unknown and it is difficult to predict the behaviour of the exposed dispersive subsoil
and the ability of native species to establish in such a medium. Soil amelioration will improve the
quality and chance of success.

Exotic species currently present on the site pose a second challenge. Competition from exotic species,
particularly perennial grasses and Galenia pubescens will potentially provide significant competition
to native species.

Thirdly the prevailing climatic conditions were particularly difficult in the 3 years preceding 2019.
For example 2018 rainfall totals for NSW were 40% below average, Autumn 2019 rainfall was 32%
below average and Summer 2019 rainfall was 48% below average (BOM 2019).

These challenges will make it particularly important to focus on the following:

- good soil analysis and amelioration

- appropriate species selection and sourcing high quality seed

+ ground preparation

- weed control both before and after sowing

+ monitoring and adaptive management (see performance criteria for further details)

- Woodland DigitalGlobe | Esri, HERE, Garmin
Salt tolerant vegetation Note: This map is a concept plan only, drawn
- o _ after a brief site inspection. Detailed mapping
Riparian Vegetation of the revegetation site will be done following

re-shaping and soil amelioration.
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Direct seeding — species selection

The focus of this seed mix should be on primary and secondary colonising species which can
establish in harsh conditions. The conditions prevailing on the rehabilitation areas will be ones of high
light, heat, relatively low moisture and potentially intense competition. The soil type does not conform
to those normally supporting local vegetation communities (e.g. absence of an A horizon, exposed
subsoil and bedrock).

Initial soil test results show that there are several potential problems with the soil on site. Soils vary
but salinity and sodicity along with high pH appear to be the key problems. The addition of organic
material in the form of mulches and composts should help both stabilise the soil, decrease pH and
provide a better growing medium for natives. Salinity will be difficult to combat in the short term
and the focus in areas affected by salinity should be to sow salt-tolerant species. Further soil testing
may be warranted to assist in mapping soil type and matching species best suited to each situation.

Native seed require a stable niche with good soil contact and appropriate sowing depth in order

to germinate. They need sufficient moisture to germinate and a gap relatively free from competition.
They may also require particular soil conditions - pH, salinity, availability of certain nutrients

— to establish on a given site. However, once germinated these species are usually able to cope

well with heat and drought and compete effectively with many exotic plants.

Species selected for direct seeding, listed in Appendix 1, are based on their success rates in similar
rehabilitation situations. Consideration is also given to the local availability of seed in direct-seeding
quantities.

Once native vegetation is re-established on the site it will have characteristics of several vegetation
communities identified in the Wambo Coal Mine Biodiversity Management Plan, in particular River
Red Gum/ River Oak riparian woodland wetland in the Hunter Valley and Narrow-leaved Ironbark—
Grey Box — spotted gum shrub grass open forest of the central and lower hunter. It is important to note
that in the early stages of any rehabilitation program the young vegetation will not closely resemble
that of a target vegetation community. Any vegetation assemblage colonising a bare site will be quite
different in assemblage from any analogue reference site.

Native seedling
establishment,
i Hungerford Creek NSW
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Some additional species not listed in the Biodiversity Management Plan have been added to the list
for direct seeding. They are all species which occur in local plant communities and may be sourced
in quantities suitable for direct seeding. Most of the site will be sown with a woodland mix, and,

as outlined above, riparian species will be targeted towards areas with higher water retention.
Once initial vegetation is established the biodiversity can be further increased with shade tolerant
species either through direct seeding or planting of tube stock.

Seed collecting

All of the plants on the revegetation seed list grow in the local area and can be harvested in varying
quantities. However, each species has a different flowering and fruit ripening time and so seed
collection must be the first priority if there is to be enough seed available for direct seeding.

Seed will be harvested as much as possible from the Wambo Mine Conservation lands and grazing
properties adjoining the creek diversion site. If more seed is required it will be harvested from the
Hunter Valley area, prioritising the Wollombi Brook catchment in order to select the plant genetics
best suited to the site and local conditions. If sowing is to commence in summer-autumn of 2020
then seed collection activities should start no later than September 2019 to allow sufficient time

to collect as many target species as possible. This is because each species has a different flowering
and seed-ripening time and often the window between seed ripening and dropping from the plant
can be quite short.

It may not be possible to collect all the species on the revegetation list but as many species as possible
from each of the types of vegetation should be sourced. Final seed mixes should meet or exceed
diversity values as compared to target vegetation benchmark values.

Native seed blended for broadcasting

North Wambo Creek Diversion revegetation management plan. Prepared by John Moen and Tim Berryman,
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Direct seeding methods

Various methods exist for sowing

native seed — e.g. broadcasting,

drilling, hydroseeding. Given the size
and topography of the site a combination
of broadcasting and hydroseeding are
considered the most appropriate. The
majority of the site can be sown using
broadcasting techniques but in some
steep areas prone to erosion hydroseeding
could be used, particularly in conjunction
with hydromulch applications. These
methods may be required due to lack

of access for conventional seedbed
preparation and the need for added
stability in these zones.

Aerator preparing ground for sowing, Jerry’s Plains NSW

Mechanical broadcasting/ Hand broadcasting

Seed broadcasting can be done over large areas using tractors and appropriate agricultural
implements e.g. spreader, air seeder, seed blower. Small inaccessible areas can be sown by
hand to good effect.

For any given area the following procedure should be followed to maximise success:

> Soil analysis and interpretation of results
> Soil amelioration according to the interpretation of soil test results and need to be matched
to the requirements of the native species selected, otherwise amelioration may be
counterproductive.
+ Soil ameliorants may include, amongst others, gypsum, compost, mulch or microbial
inoculants
> Cultivation
* Deep ripping or chisel ploughing may be required to break up compacted soil
(depending on depth).
+ Cultivation will usually be required to properly incorporate soil ameliorants
+ Cultivation should be conducted in such a way as to protect the soil from erosion
—i.e. rip along contours, avoid leaving wheel tracks, reduce preferential water flow channels
at all times.
+ Aerators are particularly useful for providing a pattern of small pockets which limits preferential
flow channels and should be used to leave such a pattern post sowing.
> Weed Control
* Weed control should be timed to provide bare ground for the sowing date. Perennial weeds may
require multiple spray events for effective control.
> Final seedbed preparation
+ A suitable seedbed will have niches available for seed to fall and be covered by soil
* Preferential flow channels must be avoided to maintain a stable surface so that seed is not
washed away during rain events
+ Soil condition should be friable so that good seed-soil contact can be made

North Wambo Creek Diversion revegetation management plan. Prepared by John Moen and Tim Berryman,
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> Species mix selection and blending

+ Seed mixes should be blended according to the requirements of each area. High bank mixes
should be different to those used on the bank toe or in areas of potential ponding. Consideration
should also be given to changes in soil chemistry and texture. The site should be mapped prior
to sowing based on soil type, topography and predicted waterflows and seed blends developed
for each area.

> Sowing

+ Seed should be sown when conditions are likely to be most favourable for germination —
i.e. when soil temperatures are high and rainfall is predicted. In the Hunter Valley the best
time for sowing is usually February-April in anticipation of late summer storm events.

> Maintenance

+ Maintenance activities should focus on competition from perennial weeds which have the
highest competitive impact on native seedlings. These weeds are likely to include Chloris
gayana — Rhodes Grass, Panicum maximum var. trichoglume — Green Panic, Eragrostis
curvula — African Lovegrass, Cynodon dactylon — Couch Grass and Galenia pubescens —
Galenia.

+ Annual weeds present in the soil seedbank usually emerge on freshly sown sites although
they are of lower concern and should only be controlled if present in very high density and are
competing too strongly with emerging natives. In many cases annual weeds provide benefits
to the native plants such as protection from sun and wind, nutrient cycling and increasing soil
organic matter.

+ Timely repair of any emerging erosion issues will also be important.

Ground prepared for sowing, Camden Lakeside Golf Course NSW
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Hydromulching/Hydroseeding in steep or inaccessible areas

Application of seed using a hydroseeding machine either with or without mulch, soil ameliorants

or soil stabilisation polymers can be useful in steep or otherwise unstable sites. The site preparation
using this technique is just as important as in broadcasting. Hydromulches may provide a growth
medium for native species on slopes where it is impossible to fully prepare a seed bed. However, we
cannot rely solely on the mulch as a growing medium and attention must be paid to the underlying soil
surface. It may be necessary to increase surface roughness and therefore niches for seed germination.
Creating furrows or pockets using hand tools or machinery can significantly increase water harvesting
and soil stability and therefore the success of revegetation efforts.

The same steps as above are required. See previous section for more detail as required:

>
>

Soil analysis and interpretation of results

Soil amelioration according to the interpretation of soil test results
* Soil ameliorants may include, amongst others, gypsum, lime, compost, mulch or microbial
inoculants

Cultivation

- Cultivation in areas to be hydroseeded may not be possible to the same extent because
of steep slopes or inaccessible areas. Efforts should be made, however, to shape the slope
topography so as to increase surface roughness and reduce soil crusting.

Weed Control
+ Weed control should be timed to provide bare ground for the sowing date. Perennial weeds
may require multiple spray events for effective control.

Final seedbed preparation

- A suitable seedbed will have niches available for seed to fall and be covered by soil

* Preferential flow channels must be avoided to maintain a stable surface so that seed is not
washed away during rain events

Species mix selection and blending

+ Many native species are suitable for use in a hydroseeding application. The process for
species selection is the same as for broadcasting.

Sowing

+ Seed should be sown when conditions are likely to be most favourable for germination —
i.e. when soil temperatures are high and rainfall is predicted. In the Hunter Valley the best
time for sowing is usually February-April in anticipation of late summer storm events.

- Seed can be sown (hydroseeded) directly onto the soil surface and then hydro mulch
and other products can be applied in a second pass, or seed can be blended with mulch
and applied in a single pass. Both techniques should be trialled in areas which have been
identified for hydromulch application.
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> Maintenance

 Maintenance activities should
focus on competition from
perennial weeds which have
the highest competitive impact
on native seedlings. These
weeds are likely to include
Chloris gayana — Rhodes
Grass, Panicum maximum var.
trichoglume — Green Panic,
Eragrostis curvula — African
Lovegrass, Cenchrus
clandestinus — Kikuyu,
Cynodon dactylon — Couch
Grass and Galenia pubescens
— Galenia.

Natives germinated among exotic annuals

+ Annual weeds present in the soil seedbank usually emerge on freshly sown sites but they
are of lower concern and should only be controlled if present in very high density and are
competing too strongly with emerging natives. In many cases annual weeds provide benefits
to the native plants such as protection from sun and wind, nutrient cycling and increasing soil
organic matter.

* Timely repair of any emerging erosion issues will also be important.

Placing and seeding of erosion controls
Examples of possible sites (subject to assessment post re-shaping and hydrological assessment.

Treatment Example locations
(as per. Soil Conservation Service mapping locations)
Woodland 26
Riparian 22
Hydro-mulching/ Hydro-seeding 25,29, 30
Salt tolerant vegetation 16
Timber and coir logs 31

Materials such as timber, coir logs, coarse mulch and jute mesh can be used to help control soil
erosion and will enhance a revegetation project when increased soil stability is required. They also
increase variety in a landscape, trapping moisture and other resources to provide niches for seed
germination and protection for young plants. To exploit this seed can be targeted to these areas,
either using a hydroseeder or hand broadcasting method. Jute matting or other geotextile fabrics
are less useful in direct seeding projects because the dense weave of the mat prevents germination
and emergence of seedlings. These fabrics can be used in areas to be planted with tube stock.
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Cumberland Plain Seeds, 7th August 2019 10



> Timber and coir logs need to be pinned in place on steeper slopes.
- seed should be sown on the upslope side where moisture, soil and other resources will
be trapped

> Jute mesh needs to be securely pinned in place.
+ Seed should be sown before placing the jute mesh to ensure good seed-soil contact.
The seedlings can emerge through the holes in the open weave of the mesh.
- If seed is sown over jute mesh then a top dressing of soil may be necessary to provide
seed soil contact.

> Coarse mulch will protect bare soil from rain-splash and sheet erosion (on shallow slopes).
It will increase soil organic matter and microbial activity and provide small niches for seed
placement and germination. Mulch should not be spread thickly on sites to be direct seeded
because it will prevent seed-soil contact and the mulch itself will not provide a suitable
growing medium.

Planting procedure

> Identify areas best suited to use of tube stock. These areas will most likely have the following
characteristics
» Sites subject to high flow events where soil stability may be compromised
- With relatively high water harvesting potential
+ Accessible for maintenance watering

> Tube stock may also be useful in introducing small numbers of high-value species designed
to increase overall species diversity when insufficient seed is available for direct seeding. E.g.
threatened species.

> Soil analysis and interpretation of results

> Soil amelioration according to the interpretation of soil test results
+ Soil ameliorants may include, amongst others, gypsum, compost, mulch or microbial
inoculants. Fertiliser may also be useful.

> Site preparation
- Deep ripping and/or surface cultivation may be necessary to reduce compaction and assist
plant roots in quickly colonising the soil profile.

> Planting

* Planting should be timed to avoid the hottest part of the summer and to allow plants to settle
in before there is a risk of severe frost.

* Plants should be thoroughly watered before planting to ensure a saturated root ball.

- care should be taken to dig appropriately sized planting holes and to avoid damaging
root balls.

- Fertiliser or plant tonic such as seaweed extract can help plants recover from planting shock

» Tree guards and mulch can help with water retention and protect young plants from
predation

> Initial watering
- Water plants in immediately after planting to thoroughly saturate the surrounding soil and
collapse any air gaps.
> Maintenance watering
- Water as required according to the climatic conditions and to take advantage of rainfall.
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Site monitoring and performance criteria

Works planned for 2019 may be monitored and assessed against the following criteria, which are
based on those found in the Wambo Mine Biodiversity Management Plan (BMP). Because of the trial
nature of these works there may be a need to amend these criteria based on field observations and
analysis of monitoring data following the works.

Visual monitoring

Wandering transects should be conducted across the whole site in accordance with visual monitoring
specified in the BMP. Observations should include:

* General site condition - Evidence of plant nutrition or toxicity problems
* Presence of threatening weeds - Evidence of feral animals
- Rate of native establishment - Disturbance from land management and other activities

+ Soil surface condition and erosion

Landscape Function Analysis monitoring

Landscape Function Analysis (LFA) should be used as specified in the Wambo Mine Biodiversity
Management Plan. LFA transects should be established at several locations along the creek diversion.
LFA indices of Landscape Organisation (LOI), Stability (SI), Soil Infiltration (INFI) and Nutrient Cycling
(NI) should be tracked over time and against reference site scores. All indices should increase over
time until they meet or exceed the reference site scores.

Target scores as defined in the Wambo Mine BMP are as follows:

> 0.84 > 62 > 4] > 37

These target scores should be verified against data collected from reference sites at the same time
as revegetation site monitoring. This will assist in interpreting results and accounting for variations
in scores due to climatic factors and differences in field observation.

Floristic monitoring

Monitoring should be conducted at several locations along the creek diversion. Several monitoring
locations will be necessary to correctly characterise the vegetation performance.

Wambo BMP specified Vegetation Assessment method is BioMetric (OEH 2016). This method was
developed for assessing established vegetation and it is difficult to assess the characteristics of
early-stage rehab using only this methodology. So that potential problems and early success in
vegetation establishment can be identified it would be useful to include a series of 1xIm quadrats
along the monitoring transects specified in the BMP in addition to the BioMetric sampling.

In the early stages the focus should be on maintaining a high level of ground cover, both as live plants
and litter. Perennial plant cover will provide the best protection for soil but in the early stages at least,
and potentially for many years post sowing the low productivity at this site may mean that perennial
vegetation cover will be limited. Increased soil and landscape stability could be achieved using coarse
woody debris and other litter to protect against erosion, increase infiltration and provide habitat for
micro and macro-organisms.

The following table outlines performance measures as tracked against benchmark value targets.
Benchmark values (targets) are based on combination of Benchmark Values for River Red Gum/ River
Oak riparian woodland wetland in the Hunter Valley and Narrow-leaved Ironbark— Grey Box — spotted
gum shrub grass open forest of the central and lower hunter.
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In addition to using the Benchmark values an additional measure should be added for the first 2-3
years post sowing: Plants/m2 as measured by sampling 1xIm quadrats along a transect. This
measurement will better quantify the native ground cover in the early stages of rehabilitation

(i.e. when plants will be very small and will not contribute much to the %cover scores, even when
numerous) and will assist in identifying potential issues with native plant recruitment.

Exotic plant cover should be measured both for total EPC and for total threatening weed cover
(Rhodes Grass, Galenia, Green panic, Kikuyu, Couch, African Lovegrass).
Floristic performance measures vs target ecological community benchmark values.

Floristic performance measures vs target ecological community benchmark values

quadrat)

Native plants / m2

N/A

Measure Benchmark ranges | Recommended (years
1-2) Following
years should show
further improvement
towards benchmark
values.

NPS Native plant spe- 38-41

cies richness

NOS — Native Overstorey Cover | 10-50% 0-5%

NMS - Native - Cover 10-50% 5%

NGCG — Native Ground Cover - | 30-60% 20-40%

Grass

NGCS - Native Ground Cover - | 5-10% 5-20%

shrub

NGCO - Native Ground cover - |20-40% 10-20%

Other

EPC — Exotic plant cover <10% 1. <30%

OR — Proportion of overstorey |1 N/A

spp. regenerating

HBT — Hollow bearing trees (in | 0.1-1 N/A

quadrat)

FL — Fallen logs (length in 10-35 N/A

Additional measures

15-20 2.

Recommended
5-25 years all
measures
tracking towards
benchmark values.
Native ground
cover scores
should be
maintained at
30-60%,
assuming shrub
and canopy layer
values are
tracking well.

5-10

EPC for threatening weeds

<5%

<20%

<5%

1. Exotic annuals will often increase the EPC score at times but this is usually a temporary

problem. The focus of this measure should be on exotic perennial weeds.

2. This measure is not expected to increase after the first 2 years as individual plants should
increase in size. Further it will probably decline over time as mature plants won't be supported
at this density in a dry climate.

North Wambo Creek Diversion revegetation management plan. Prepared by John Moen and Tim Berryman,

Cumberland Plain Seeds, 7th August 2019

13



Native grasses and herbs established. Camden Lakeside Golf Course

Trigger Action Response Plans

The trigger action response plan listed in the Wambo Mine BMP is quite appropriate for setting the
trigger levels for this project. Please refer to the BMP for further details. There are some minor chang-
es that are recommended.

In the BioMetric Assessment section (Section 5.1 of the BMP) actions are triggered when some of the
floristic attributes are above the target ranges. For example a Native Ground Cover — Grasses (NCGC)
score above 150% of the target range requires action. In the first 2-5 years of vegetation establishment
a NCGC of 150% of the target (Benchmark 30-60% cover) would be a good result, provided that grass-
es were not excluding tree and shrub species. The same would be the case for the other ground cover
scores. Colonising grasses and saltbushes often dominate in newly rehabilitated land, and as long as
trees, shrubs and herbs have also managed to germinate, these species will tend to decline in cover
over time.

Tree and shrub cover at too high a density is more of a problem, as dense woody vegetation tends to
exclude ground cover species in rehab situations due to light interception and competition for mois-
ture. This can lead to a loss of grassy woodland cover and diversity and bare soil patches which are
then prone to erosion. In such cases it may be necessary to thin the vegetation to maintain a suitable
ground cover.

Any management actions identified by the Trigger Action Response Plan process should be based on
careful assessment of the data gathered in the monitoring program.
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Appendix 1. Revegetation species list

Trees Available in
CPS seedbank

Angophora floribunda riparian

Casuarina glauca riparian

Casuarina cunninghamiana riparian Yes

Corymbia maculata woodland

Eucalyptus tereticornis riparian/ woodland Yes

Eucalyptus dawsonii woodland

Eucalyptus moluccana woodland Yes

Eucalyptus crebra woodland Yes

Eucalyptus melliodora woodland Yes

Eucalyptus fibrosa woodland

Shrubs/small trees

Acacia decora woodland Yes
Acacia decurrens woodland

Acacia falcata woodland Yes
Acacia filicifolia woodland

Acacia implexa woodland Yes
Acacia leiocalyx woodland

Acacia salicina woodland

Acacia amblygona woodland

Acacia cultriformis woodland

Allocasuarina littoralis woodland

Allocasuarina leuhmanii woodland

Bursaria spinosa woodland Yes
Cassinia quinquefaria woodland

Indigofera australis woodland Yes
Melaleuca decora riparian / woodland

Melaleuca linariifolia riparian Yes
Notolaea microcarpa woodland Yes
Aristida ramosa woodland Yes
Austrodanthonia spp. woodland Yes
Austrostipa ramosissisma riparian / woodland

Austrostipa scabra woodland Yes

Grasses
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Herbs/ Saltbushes

Bothriochloa decipiens woodland Yes
Capillipedium spicigerum riparian / woodland

Chloris truncata woodland Yes
Chloris ventricosa woodland Yes
Cymbopogon refractus woodland Yes
Dichanthium sericeum woodland Yes
Digitaria divaricatissima woodland Yes
Digitaria brownii woodland Yes
Microlaena stipoides riparian / woodland Yes
Paspalidium brevifolium woodland Yes
Poa sieberiana riparian / woodland Yes
Themeda triandra woodland Yes
Carex apressa riparian Yes
Cyperus exaltatus riparian Yes
Gahnia aspera riparian/ woodland Yes
Juncus usitatus riparian Yes
Juncus subsecundus riparian

Juncus subglaucus riparian

Juncus prismatocarpus riparian

Lomandra longifolia riparian Yes

Atriplex semibaccata woodland Yes
Calotis lappulacea woodland Yes
Calotis cuneifolia woodland
Einadia trigonos woodland
Einadia hastata woodland Yes
Einadia polygonoides woodland
Enchylaena tomentosa woodland
Glycine tabacina woodland
Glycine clandestina woodland
Hardenbergia violacea woodland Yes
Persicarea decipiens riparian Yes
Vittadinia cuneata woodland
Vittadinia sulcata woodland

North Wambo Creek Diversion revegetation management plan. Prepared by John Moen and Tim Berryman,
Cumberland Plain Seeds, 7th August 2019

16




Appendix 2. References

Wambo Coal Mine Biodiversity Management Plan, 2018, Peabody Energy

Surface Water Technical Report for South Bates Undergound Mine Extraction Plan
(Longwalls 11to 16) 2016, Alluvium.

www.bom.gov.au/ 2019 Bureau of Meteorology.

http://plantnet.rbgsyd.nsw.gov.au/ 2019, NSW Herbarium

https://avh.ala.org.au/occurrences/search, 2019, Australasian Virtual Herbarium

North Wambo Creek Diversion revegetation management plan. Prepared by John Moen and Tim Berryman,
Cumberland Plain Seeds, 7th August 2019 17



NWCD Stability Assessment & Remediation Proposal

10. Appendix B — Soil Tests
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Wik

Department of

NSW Primary Industries

Biosecurity Laboratory Operations

Environmental Laboratory

1243 Bruxner Highway, WOLLONGBAR NSW 2477

Phone: 02 6626 1103 Email: wollongbar.csu@dpi.nsw.gov.au

ReportNo. WWN190709

Taresa Hateley

Soil Conservation Service

709 Gundy Road

SCONE NSW 2337

4 sample(s) of soil received on 18/07/19. Tested as per the following methods.

Soil Analysis Report

Testing commenced 18/07/19

Method  [Method Description
S202 Soil Electrical Conductivity
S201 Soil pH in 1:5 water or 1:5 CaCl suspension
S262 Colwell, Bicarbonate Extractable Phosphorus in soil by FIA
S273 Gillman & Sumpter Exchangeable Cations

** Where shown, indicates NATA accreditation does not cover the performance of this service.

Results relate only to the items tested.

Notes: As requested, testing for physical anlalysis will be performed by SESL.

- When required, samples air dried at 40°C as per Soil Chemical Methods - Australasia (Rayment and Lyons 2011).
- Results are expressed on an air-dry weight basis unless otherwise stated.
- Physical soil testing results are calculated on 105°C dry weight.
- This report should not be reproduced except in full.
- Samples will be retained for one calendar month from the date of the final report. Samples will then be discarded.
- Clients wishing to recover their samples must contact the laboratory within this period. This laboratory will

return residual samples at client expense.

N ATA Accredited for compliance with ISO/IEC 17025 — Testing

Accreditation No. 14173

ACCREDITED FOR
TECHNICAL
COMPETENCE

ASPA

Date of issue 31/07/19

Approved for Release by: Cnl.} h‘“‘t’ '

Craig Hunt
Technical Officer

DPI Environmental Laboratory
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mailto:wollongbar.csu@dpi.nsw.gov.au

ReportNo. \WN190709

Laboratory No. Units Limit of 1 2 3 4
Client's ID Reporting SS.10-20 | SS.120-60 | SS.20-60 SS.30-30
Miscellaneous Analysis
Electrical Conductivity dS/m 0.0010 0.056 0.26 0.74 0.36
pH (Water) pH units 0.04 6.3 7.5 8.3 8.9
pH (CaCl2) pH units 0.04 5.4 6.6 7.0 8.0
Colwell Phosphorus mg/kg 2.0 6.2 6.2 7.5 9.1
Exchangeable Cations

Aluminium cmol(+)/kg 0.10 <0.1 <0.1 <0.1 <0.1
Calcium cmol(+)/kg 0.030 5.6 3.3 1.6 11
Potassium cmol(+)/kg 0.010 0.62 0.82 0.70 0.56
Magnesium cmol(+)/kg 0.0070 2.3 4.7 4.4 3.5
Sodium cmol(+)/kg 0.030 0.39 24 5.1 1.6
CEC (effective) cmol(+)/kg 0.20 8.9 11 12 6.7
Calcium/ Magnesium 2.5 0.70 0.37 0.31
Percent Aluminium Saturation % of ECEC N/A N/A N/A N/A
Exchangeable Calcium % of ECEC 63 29 14 16
Exchangeable Potassium % of ECEC 6.9 7.3 5.9 8.4
Exchangeable Magnesium % of ECEC 26 42 37 51
Exchangeable Sodium % of ECEC 4.4 22 43 24

Percentage

DPI Environmental Laboratory
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Clay Content Assessment
Sample Drop Off: 16 Chilvers Road Tel: 1300 30 40 80
Thornleigh NSW 2120 Fax: 1300 64 46 89

A U S T R A L I A Mailing Address: PO Box 357 Em: info@sesl.com.au
Pennant Hills NSW 1715 Web: www.sesl.com.au
Environment & Soil Sciences

Client Name: NSW Department of Primary Project Name: WN190709
Industries (NSW DPI) SESL Quote N°: Q10056
Client Contact: Amanda Musgrave Sample Name: WN190709-1
Client Order N°: Description: Soil
Address: 1243 Bruxner Highway Test Type: Texture_SESL, EAT, PSA_SC, Disp_PER, USCS_SESL

Wollongbar NSW 2477

Batch N° | Sample N° Sample Name Description Clay Content (%)
53734 1 WN190709-1 Soil 5.34
53734 2 WN190709-2 Soil 21.01
53734 3 WN190709-3 Soil 13.83

SUMMARY AND RECOMMENDATIONS

Analysed by SESL Australia Pty Ltd, NATA # 15633
Recommendations by SESL Australia not requested.

Consultant: Michelle Murphy Authorised Signatory: Michelle Murphy Report Status:

% | Final

Date Report Generated
Tests are performed under a quality system certified as complying with Method Reference: SESL In house, PM0001 7/08/2019
ISO 9001: 2008. Results and conclusions assume that sampling is
representative. This document shall not be reproduced except in full.
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Multiple Analysis Profile

Sample Drop Off: 16 Chilvers Road Tel: 1300 30 40 80
Thornleigh NSW 2120 Fax: 1300 64 46 89

Mailing Address: PO Box 357 Em: info@sesl.com.au

A U S T R A L I A Pennant Hills NSW 1715 Web: www.sesl.com.au

Environment & Soil Sciences
Tests are performed under a quality system certified as complying with ISO 9001: 2008. Results and
conclusions assume that sampling is representative. This document shall not be reproduced except in full.

Batch N°: 53734 Sample N°: 1 Date Instructions Received: 31/7/19 Report Status: Final
Client Name: NSW Department of Primary Project Name: WN190709
Industries (NSW DPI) SESL Quote N°: Q10056
Client Contact: Amanda Musgrave Sample Name: WN190709-1
Client Order N°: Description: Soil
Address: 1243 Bruxner Highway Test Type: Texture_SESL, EAT, PSA_SC, Disp_PER, USCS_SESL

Wollongbar NSW 2477

Analysis Unit Result
Texture - Sandy loam
Emerson Aggregate Class (EAT) -- Class 8
Clay Dispersion % SW - Well graded clean sa;d:o(gﬁz‘:s-ﬁnes), gravelly sands, little
USCS -- 5.56

Analysed by SESL Australia Pty Ltd, NATA # 15633
Recommendations by SESL Australia not requested.

Consultant: \\é/bu"\{Ql “(E ) Authorised Signatory: %6%»\91 \E) Date Report Generated

Michelle Murphy 7/08/2019
Michelle Murphy




























































Water Management Plan — South Bates Extension Underground Mine Longwalls 21-24

ATTACHMENT 4

WAMBO COAL PTY LIMITED
GROUNDWATER MANAGEMENT PLAN

WMP LW21-24 Rev D April 2021

















































































































































































































































Water Management Plan — South Bates Extension Underground Mine Longwalls 21-24

ATTACHMENT 5

UNITED WAMBO AND WAMBO COAL
WATER MONITORING PROGRAM

WMP LW21-24 Rev D April 2021
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