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3. Introduction

Illawarra Coal Holdings Pty Ltd (ICHPL), a wholly owned subsidiary of Gear M lllawarra Met Coal Pty Ltd (trading as
GM?3) carried out a risk assessment for the Dendrobium Longwalls 24-29 Subsidence Management Plan (SMP)
application in accordance with the recommendation from the Independent Expert Advisory Panel for Mining (the
Panel) that SMP applications consider the potential implications of mining within a risk assessment context, and in
particular any implications for water quality and quantity as a result of faulting, basal shear planes and lineaments.

Upon receiving feedback from the Panel regarding risk assessments undertaken to support recent SMP
applications, this risk assessment has incorporated the feedback where appropriate.

The risk assessment identifies the existing controls associated with mining operations at Dendrobium. Several
recommendations and actions for further controls have been identified through the risk assessment process.

4. System Description

Dendrobium Mine is an underground coal mine which commenced construction in January 2002 following
approval from the Minister of the then Department of Urban Affairs and Planning on 20 November 2001. Longwall
mining commenced at Dendrobium in April 2005 with longwalls currently being extracted in Area 3C.

The mine is owned and operated by Dendrobium Coal Pty Ltd, a subsidiary of Illawarra Coal Holdings Pty Ltd
(ICHPL), a wholly owned subsidiary of Gear M Illawarra Met Coal Pty Ltd (GM3). The mine operates on a continuous
basis, 24 hours a day and 7 days a week. The mine operates one longwall production panel and development units.

The Panel Report Part 1 (2019) on specific mining activities at Metropolitan and Dendrobium Mines recommended
that "all applications to extract coal within Special Areas should be supported by independently facilitated and
robust risk assessments that conform to ISO 31000 (the international standard for risk management subscribed to
Australia)". The Panel also recommended that the potential implications for water quantity of faulting, bedding
plane shears and lineaments need to be very carefully considered and risk assessed at all mining operations in the
Special Areas.

The Department of Planning, Housing and Infrastructure (DPHI) have previously provided correspondence to ICHPL
that the Panel have raised issues regarding mining operations near or under lineaments in special areas of the
catchment of the Southern Coalfield. The Panel stated, “specific regard to the potential impacts on surface water
features, including swamps and waterfalls, of mining near and under lineaments”.

Therefore, this risk assessment has been carried out to identify the existing controls associated with mining
operations of Dendrobium's Longwalls 24-29 in Special Areas of the catchment and to make recommendations for
further controls where appropriate.

The main consideration is for compliance with the Dendrobium Mine Development Consent, however safety,
business interruption, community factors, reputational damage and environmental issues have been considered
where relevant.

The assessment uses the "Workplace Risk Assessment and Control" (WRAC) format as it provides for a more
detailed description of any perceived hazards and their identified controls. It was considered that this assessment
type provides for easier reading by non-technical persons.
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4.1 Longwalls 24-29 - Background

GM? proposes to extract Longwalls 24-29 within the Wongawilli Seam, which will commence as the fifth and
subsequent longwalls in the Area 3C series. The longwalls will be extracted towards the Figtree main headings
(i.e. retreat mining from the west towards the east) with a maximum cutting height of 3.9m. Longwall 24A will
be extracted after Longwall 23 in Area 3C with Longwall 24B through to Longwall 29 to follow.

The Study Area (Drawings MSEC 1429-01 and MSEC 1429-02 MSEC2024 [Attachment 6]) has been defined, as a
minimum, as the surface area enclosed by the: 35° angle of draw line from the extents of Longwalls 24-29; the
predicted total 20 mm subsidence contour due to the mining of the longwalls; natural features located within
600 m of the extent of the longwall mining area, in accordance with Schedule 3, Condition 8(d) of the
Development Consent (DA 60-03-2001); and features that are predicted to experience either far-field
horizontal or valley-related movements and could be sensitive to these effects. Specialist assessments
submitted as part of the Longwall 24-29 SMP application should be read in conjunction with this risk
assessment.

Natural and built features considered in the risk assessment:

Wongawilli Creek is on the western side of Longwalls 24-29. The thalweg (i.e. base or centreline) of
Wongawilli Creek is 205 m from the commencing ends of Longwall 26 and Longwall 27 at its closest points
to the proposed longwalls.

The maximum predicted total subsidence effects for the section of Wongawilli Creek located within the
Study Area are less than 20 mm vertical subsidence, 150 mm upsidence and 190 mm closure.

The maximum predicted total subsidence effects along this section of the creek are similar to or

less than the maximum predicted values further upstream between Areas 3A and 3B.

Fracturing could occur along the section of Wongawilli Creek that is located within a distance of
approximately 400 m from the proposed longwalls. The rate of Type 3 impacts (i.e. fracturing

resulting in surface water flow diversions) for the rockbars located within the Study Area has been
assessed as low, i.e. affecting less than 10 % of the pools and channels. This is consistent with
observations further upstream along Wongawilli Creek, where longwalls were mined to within

110 m of the creek and where fracturing was experienced in only one pool following the previous
mining in Areas 3A, 3C and 3B.

Episodes of suspended iron oxy-hydroxide precipitate (“iron staining”) may occur due to groundwater
seepage through fractures within or adjacent to the watercourse. Previous instances of suspended iron
and iron staining in Wongawilli Creek are associated with longwalls that were mined to within 110 m of
the creek.

Additionally, the risk of upward connective fracturing extending to the surface cracking zone is highest at
the western ends of proposed longwalls 26, 27 and 28, increasing the risk of more significant baseflow
loss in this reach of the creek.

e  Tributaries to Lake Cordeaux in the eastern part of the Study Area, to the Cordeaux River in the northern
part of the Study Area and to Wongawilli Creek in the western part of the Study Area. The section of CR36
located above the proposed LW28 and LW29 is a third order stream and the remaining tributaries above
the mining area are first and second order streams.

It is expected that fracturing of the bedrock would occur along the sections that are located directly above
the proposed LW24-29. Fracturing could also occur outside the extents of the proposed longwalls, with
minor and isolated fracturing previously observed at distances up to approximately 400 m.

Surface flow diversions are also likely to occur along the sections that are located directly above and
adjacent to the proposed longwalls.
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Episodes of suspended iron precipitate and iron staining may occur in watercourses directly above and
adjacent to the proposed longwalls, due to groundwater seepage through fractures within or adjacent to
the watercourse.

e Arock platform is located above the coal block between LW25A, LW25B and LW26, at a minimum
distance of 190 m from LW25A and 180 m from LW25B and LW26. The rock platform consists of exposed
Hawkesbury Sandstone at the top of a ridgeline and has dimensions of up to approximately 140 m in both
east-west and north-south directions. The rock platform is associated with two Aboriginal heritage sites.

The longwalls have been setback from the rock platform based on a 26.5 degree angle of draw. The rock
platform is expected to experience approximately 50 mm vertical subsidence due to mining on three
sides. While the platform could experience low-level vertical subsidence, the tilts, curvatures and strains
are expected to be very small and similar to the order of survey tolerance. It is therefore considered
unlikely that fracturing would occur in the rock platform due to the mining of the proposed longwalls.

e There are 13 Aboriginal heritage sites that have been identified within or adjacent to the Study Area
based on the 35° angle of draw and there are seven additional Aboriginal heritage sites that are located
within the Study Area based on the 600 m boundary. Three of the Aboriginal heritage sites are located
directly above the proposed Longwall 25A and one is located directly above Longwall 29.

Fracturing resulting in spalling or rockfalls could occur at rock shelter sites located above the mining area.
Potential for adverse impacts at these sites has been assessed as unlikely. Fracturing has been observed in
the Southern Coalfield at distances up to 400 m outside the mining area. It is therefore possible, but not
expected that fracturing could occur at rock shelter sites outside the mining area.

The stone arrangement sits on top of a rock platform. The stone arrangement itself therefore will not
experience the very low-level mining related curvatures or strains. It is not expected that the stone
arrangement will experience adverse impacts due to the mining of the proposed longwalls.

Surface cracking could occur near isolated artefacts, however it is unlikely that the artefacts themselves
would be adversely impacted by the surface cracking.

e Two swamps (Swamp 6 and Swamp 7) have been identified directly above proposed longwalls and one
swamp (Swamp 153) identified partially above the tailgate of Longwall 24A. There are four additional
swamps located wholly or partially within the Study Area based on the 35° angle of draw line and a
further two swamps located wholly or partially within the Study Area based on the 600 m boundary.

There are predicted reductions in grade along tributary LC5 and within the extent of Swamp 7. There is
potential for minor and localised increased ponding upstream of these locations and within this swamp.
The areas of the swamp further up the valley sides have higher natural grades and there are no predicted
reductions in grade away from the valley base. There are no predicted reductions in grade within the
remaining swamps within the Study Area. It is unlikely that these swamps would experience adverse
changes in ponding or scouring due to the mining-induced tilt or vertical subsidence.

Fracturing of bedrock could occur beneath Swamps 6, 7 and 153 as they are located directly above the
mining area. The fracture widths are expected to be similar to those previously experienced at the mine.

The dilated strata beneath the drainage lines and within Swamp 7 and Swamp 153 could result in the
diversion of some surface water flows beneath parts of these swamps. The drainage lines upstream of
these swamps flow during and shortly after rainfall events. Where there is no connective fracturing to any
deeper storage, it is likely that surface water flows will re-emerge at the limits of fracturing and dilation.

The remaining swamps are located outside the proposed mining area. These swamps are predicted to
experience up to 50 mm vertical subsidence due to the mining of LW24-29 but are not expected to
experience measurable conventional tilts, curvatures or strains.
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e The Cordeaux Reservoir is located east of the proposed longwalls. The Full Supply Level is at a distance of
300 m from proposed longwalls, at the closest points. The surface projections of the 35° degree angles of
draw from the proposed longwalls are setback by a minimum distance of 75 m from the FSL of the
Cordeaux Reservoir.

e The Cordeaux Dam Wall is located near the northern end of the Cordeaux Reservoir across the valley of
the Cordeaux River, and is more than 1 km north of LW29 at its closest point. The predicted total valley-
closure movements at the Cordeaux Dam Wall are 10 mm based on the mean and 28 mm based on the 95
% confidence level. The predicted compressive strain due to the valley closure-effects is less than
0.5mm/m.

With implementation of appropriate monitoring and management strategies, it is not anticipated that
adverse effects would occur to the reservoirs or the dam walls due to the proposed mining.

e A 330kV transmission line crosses directly above the proposed mining area. Eight transmission towers are
located within the Study Area based on the 35° angle of draw, of which four are located directly above the
proposed Longwall 26 to Longwall 29, one is located above the approved Longwall 23 and the remaining
three are located at distances of 30 m to 230 m from the proposed longwalls.

The maximum predicted total final differential movements between the tops of the transmission towers

are +275 mm opening between Towers TWR17-25 and TWR17-26 and -575 mm closure between Towers
TWR17-26 and TWR17-27. There are transient opening movements at Towers TWR17-23 to TWR17-26 of
up to +525 mm and transient closure movements between Towers TWR17-21 to TWR17-26 of up to -525
mm that are greater than the predicted final values.

The maximum predicted strains for the towers located directly above the mining area (i.e. Towers TWR17-
21 and TWR17-23 to TWR17-26) are 8 mm/m tensile and compressive based on the 95 % confidence
levels. The predicted changes in the k-point distances (i.e. spacing between the tower legs at the pile
connections) based on an 8 m span, therefore, are 64 mm opening and closure. These predicted changes
in k-point distances will induce loads into the transmission tower frames and the footings.

The predicted strains at the towers located outside and adjacent to the mining area (i.e. Towers TWR17-
22 and TWR17-27) are 2 mm/m tensile and 1 mm/m compressive based on the 95 % confidence levels.
The predicted changes in the k-point distances for these towers are +16 mm opening and -8 mm closure.

The predicted strains for the remaining tower (i.e. Tower TWR17-28) are less than 0.5 mm/m tensile and
compressive based on the 95 % confidence levels. The predicted changes in the k-point distances for this
tower are less than £4 mm opening and closure.

With the implementation of the appropriate monitoring and management strategies determined in
consultation with Transgrid, it is expected that the 330 kV transmission line could be maintained in a safe
and serviceable condition throughout the mining period, similar to that during the mining of the
completed longwalls in Area 3A.

e A 33 kV powerline crosses directly above the proposed mining area. The powerline comprises aerial
copper conductors supported by metal and timber poles.

The 33 kV powerline will not be directly affected by the ground strains, as the cables are supported by the
power poles above ground level. However, the cables may be affected by the changes in bay lengths, i.e.
the distances between the poles at the levels of the cables, resulting from the differential subsidence,
horizontal movements and tilt at the pole locations. The stabilities of the poles and the cable clearances
may also be affected by the mining-induced tilts and the changes in the catenary profiles of the cables.
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The maximum predicted tilt in any direction for the 33 kV powerline is 30 mm/m (i.e. 3.0 % or 1 in 33). A
rule of thumb used by some electrical engineers is that the tops of the poles may displace up to two pole
diameters horizontally before remediation works are considered necessary. Based on pole heights of 15 m
and pole diameters of 250 mm, the maximum tolerable tilt at the pole locations is in the order of 20

mm/m.

It is possible, therefore, that the 33 kV powerline could experience adverse impacts due to the mining of
LW24A to LW29. It is recommended that preventive measures are implemented, if required, which could
include the installation of cable rollers, guy wires or additional poles, or the adjustment of cable

catenaries.

e  Survey control marks are located within the vicinity of the study area. The affected survey control marks
that are required for future use will need to be re-established after they have stabilised.

e Geological features at both inseam and surface levels were considered as part of the risk assessment and
are shown in the Longwall 24-29 Geology Report.

5. Context Summary

5.1 Strategic Context

ICHPL is committed to ensuring safety and environmental compliance within its operation. When new
equipment or processes are implemented, ICHPL insist that risk assessment techniques are used to reduce the
risks to people, equipment, environment and operations.

5.2 Corporate Context

As ICHPL is committed to safety and environmental compliance, when a change to systems or new equipment
or systems are introduced into the operation, management insist that risk assessment techniques are used to
identify and minimising exposure to its people and the operations. ICHPL is also committed to implementing
risk assessment techniques to identify risk when required by external sources.

5.3 Risk Management Context

Due to correspondence received from the DPHI in relation to advice received from the Panel, the management
of ICHPL have conducted a formal risk assessment to address the issues of mining in the catchment that may be
affected by the extraction of Longwalls 24-29.

There are a number of considerations during each risk assessment, being personal safety, equipment damage,
operational loss, reputation or environmental issues. This assessment specifically addressed the risks
associated to legal compliance that may result from the extraction of Longwalls 24-29.
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6. Objectives and Scope

The objective of this risk assessment was to assess the proposed mining in regard to safety, environmental, community

and business risk and support the Longwalls 24-29 SMP application and to address recommendations raised by the

Panel. This risk assessment addressed the risks associated to legal compliance that may result from the extraction of
Longwalls 24-29.

A scoping session was carried out with the assessment team and the following items were agreed to be assessed:

Cordeaux Reservoir

Cordeaux Dam Wall

Groundwater

Wongawilli Creek

Cordeaux River Tributary (CR36)

Swamps

Sandy Creek Road Stone Arrangement (Rock Platform)
Aboriginal Heritage Sites

Built Features - Transmission and Power Lines

For each of the items above the following issues (where relevant) were reviewed and assessed:

Surface subsidence

Sub-surface ground movements
Valley closure and upsidence
Lineaments

Faults and Dykes

Surface water impacts

Groundwater drawdown

7. Assumptions and Constraints

The Longwall 24-29 Geology Report (ICHPL 2024) is a crucial document which underpins a number of assumptions of

the risk assessment. It contains the most up to date record of known and inferred geological features in the vicinity

of the proposed longwalls. The GM? exploration program continues to investigate features around the proposed

longwalls to understand risk and improve operational continuity.

The following assumptions and limitations were applied to this risk assessment:

iPick Document Kiosks and the GM3 web site are available and provide access to site documentation
GM? have a team addressing mining approvals and compliance

Detailed subsidence predictions and other analysis have been developed to understand the potential
impact from Longwalls 24-29

Reliable subsidence measurement is available and used
A detailed understanding of prior experience from mining under the catchment areas and the effect on
those areas in the Southern Coalfield are well documented and understood

Extensive monitoring will be conducted both electronically and physically to identify any adverse impact to
areas prior, during and after mining activities associated with the current extraction application
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e  GM? have undertaken several risk assessments of this kind to support SMP applications. A number of
investigations and technical studies which were “Treatment Options” of previous risk assessment have now
been completed. These studies e.g. SRK 2020, provide valuable information in understanding of the hazards
being assessed. The Panel have recommended not including these as Controls so they have been removed
but are listed below.
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Related and referenced documents include:

e AS NZS ISO 31000-2009: Risk Management - Principles and guidelines

e MDG1010 - Risk Management Handbook for the Mining Industry

e MDG1014 - Guide to Reviewing a Risk Assessment of Mine Equipment and Operations
e  Work Health and Safety Act 2011

e  Work Health and Safety Regulation 2011

e Work Health and Safety (Mines and Petroleum Sites) Act 2013

e Work Health and Safety (Mines and Petroleum Sites) Regulation 2022

e Doyle J, 2007. Review of Permeability of Geological Structures in the Dendrobium Area.

e HGEO, 2020. Dendrobium Mine Spatial analysis of mine inflow chemistry, Dendrobium Areas 1, 2 and 3.
April 2020. Report D20357.

e HGEO, 2021. Dendrobium Mine Reporting trends in water quality and metal loads in streams. May 2021.
Report D21143.

e HGEO, 2020. Dendrobium Mine Spatial analysis of piezometric responses to mining, Dendrobium Area 3A
and 3B. December 2020. Report D20373.

e HGEO, 2023. Dendrobium Mine Effects of Longwall 18 extraction on overlying strata and groundwater
conditions, Dendrobium Area 3B. December 2023. Report D23237.

e lllawarra Coal Holdings, 2024. Geology of Longwalls 24-29.

e Independent Expert Panel for Mining in the Catchment (IEPMC), 2019, Independent Expert Panel for
Mining in the Catchment Report: Part 1. Coal Mining Impacts in the Special Areas of the Greater Sydney
Water Catchment, Prepared for the NSW Department of Planning, Industry and Environment

e Independent Expert Panel for Mining in the Catchment (IEPMC), 2019, Independent Expert Panel for
Mining in the Catchment Report: Part 2. Coal Mining Impacts in the Special Areas of the Greater Sydney
Water Catchment, Prepared for the NSW Department of Planning, Industry and Environment

e B K Hebblewhite Consulting, 2020. Dendrobium Mine — Longwalls 14-18 Independent Review — Height of
Fracturing (Stage 4). File Name: 2010/01.1. 5 November. November 2020.

e Letter from Department of Planning and Environment titled: Independent Expert Panel for Mining in the
Catchment, Advice Regarding Lineaments
File Name: 20190219_Itr to South32 Re: lineaments.

e Letter form Emeritus Professor Jim Galvin titled Re: IEPMC advice to Department of Planning and
Environment Emerging knowledge regarding lineaments. File Name: IEPMC advice to DPE re-emerging
knowledge lineaments.

e Mine Subsidence Engineering Consulting, 2024. Subsidence Predictions and Impact Assessments for the
Natural and Built Features due to the Mining of the Proposed Longwalls 24A to 29 in Area 3C at
Dendrobium Mine. Report No. MSEC1429, Rev 2. dated September 2024.

e SCT, 2020. Review of HGEO Report D19341: Investigation Into the Height of Fracturing above extracted
longwalls in Area 3, Dendrobium. DEN4968A.

e SRK Consulting, 2020. Geological Structure Comparison Investigation. STHO55.

e Tonkin, C., & Timms, W. 2015). Geological Structures and Fault infill in the Southern Coalfields and
Implications for Groundwater Flow. Journal of Research Projects Review, 4, 49 - 58.

e  Watershed HydroGeo, 2019. Dendrobium Area 3B Discussion of Surface Water Flow TARPs. December
2019.

e Watershed Hydrogeo, 2024. Update to geographic review of mining effects on Upland Swamps at the
Dendrobium Mine (data to January 2024). April 2024. Report R058b
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e  Watershed Hydrogeo, (in prep), Groundwater Assessment for Longwalls 24-29 SMP.

8. Risk Treatment

The group was introduced to the risk assessment process at the commencement of the session by the facilitator.
The various steps were explained, and the group reviewed the likelihood, consequence and risk ranking matrix.

The risk ranking was undertaken with consideration to existing controls being in place.

Risk ranking was undertaken by the risk assessment team with consideration to the consequence of an event
occurring and the likelihood of that hazard (event) occurring that leads to the level of consequence identified. The
consequence ranking may be one of six identified types i.e. Health and Safety, Natural Environment, Community,
Reputation, Legal and Financial. The scales for these consequences are shown in Section 13 “Risk Rank Method”.

It is noted that different types of consequences may/will have a different likelihood of occurrence, this equates to
a different risk ranking being realised. For example, the ‘Natural Environment’ consequence of an event occurring
may be low but with a high likelihood. However, a ‘Legal’ consequence of an event occurring may be high, but with
a low likelihood. For any event, the combination of consequence and likelihood which results in the highest risk is
documented.

During this assessment the group considered, as far as practicable, all consequences shown in Section 13,
however, to reduce the complexity and volume of reporting, only the worst case ‘risk ranking’ for each hazard is
documented in the risk assessment. Using this process some consequences that are high may have an overall low
‘risk rank’ because the probability of the event (leading to the consequence level identified) is very low, whereby a
consequence may have a high ‘risk rank’ because the probability of the event (leading to the consequence level
identified) is higher.

Controls were developed using the following forms:

e  Avoidance —avoid the risk by deciding not to proceed with the activity likely to generate the risk
(where this is practicable).

° Reduction — reduce the likelihood of the event.

° Reduction — reduce the consequences of the event.
Accept — accept the risk within the organisation and establish an appropriate plan to manage the
consequences of these risk if they are to occur.

The above risk control options were applied by reference to the following control methodologies in a hierarchical
sequence.

Design — to the extent reasonable and practicable ensure that hazards are designed out of the proposal.
Remove the hazard or substitute a less hazardous proposal.
Adopt a safer process — alter the process, equipment or work practices.
Enclose or isolate the hazard — provide barriers or other techniques.
Establish appropriate administrative procedures. Set up, document and implement new procedures that
provide for:
Scheduling of the proposal to reduce exposure.
Routine maintenance and housekeeping procedures
Training on hazards associated with the proposal.
° Mitigate, rehabilitate or provide offsets for impacts from the proposal.
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9. Facilitator

Shane Chiddy holds an Associate Diploma in Engineering (Electrical), is an Officer of the Institution of Engineers
(Australia) and is a member of the Asset Management Council of Australia (AMC) and the Mining Electrical and
Mining Mechanical Engineering Society (MEMMES). He has also completed Contract Law through Macquarie
University, G2 and Establish the Risk Management Systems (Mine 7033 - G3) through Queensland University and is
certified as a Functional Safety Engineer by TUV Rheinland for both Safety Instrumented Systems and Machine
Safety.

Prior to commencing his consulting career, Shane Chiddy qualified as an electrician and worked underground for
15 years. He then occupied a number of engineering roles within Rio Tinto, including such roles as electrical
supervisor, development engineer and senior production engineer. This latest role was responsible for the
longwall, underground diesel equipment and conveyors.

Additionally, Shane Chiddy has been trained and accredited by John Moubray in the UK as a certified RCM I
practitioner, and has conducted a number of extensive Reliability-centred Maintenance Il analyses including
underground and surface equipment such as longwalls, continuous miners and conveying systems. He has
facilitated RCM Il analysis and delivered training in the mining, defence and telecommunications industries.

His consulting experience includes the application of Reliability-centred Maintenance Il and extensive risk
management and project management assignments.
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10. Sub-Systems Considered in the Assessment

Sub-System STEP IN PROCESS

1 Review Dendrobium Longwalls 24- Cordeaux Reservoir

29 Subsidence Management Plan Cordeaux Dam Wall
Groundwater

Wongawilli Creek

Cordeaux River Tributary (CR36)

Swamps

Sandy Creek Road Stone Arrangement (Rock Platform)

Aboriginal Heritage Sites

- I 6O Mmoo wm>

Built Features - Transmission and Power Lines

11. Risk Assessment Methodology

11.1 Qualitative Risk Analysis

This risk assessment has been performed using Qualitative Risk Analysis techniques and has been performed to
align with the principles of the Australian Standard AS31000 - Risk Management Principles and Guidelines and
the Department of Mineral Resource Guideline MDG1010.

The risk assessment has followed the WRAC (Workplace Risk Assessment and Control) principles as outlined in
the guideline.

The qualitative approach succeeds by using local expert knowledge and relevant historical data.

This system of analysis uses a participative approach which is very powerful for identifying potential hazard
scenarios.

The following steps outline the systematic identification of hazards, ranking of risks, and identification of new
and/or improved controls that were used in the risk assessment session:

1. Introduce team to the risk assessment process and the context of the risk assessment. This includes
the scope and method of the risk assessment

Identify discrete components, or elements, of the Project
Identify and add potential deviation steps
Review each sub-system and identify loss scenarios - (Potential Incidents and Accidents)

vk wnN

For those hazards evaluate the risk using the risk rank method by determining the probability,
consequence, and risk rank of each loss scenario

Identify existing controls for each hazard

Specify additional controls required to control the hazard(s)
Close the risk assessment

Document and distribute to the team for proof reading

10. Undertake verification of the assessment by a nominated person

oK N
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The available Standards on Risk Management (including MDG1010) define the Risk Management process as that
shown below.

& ]
d—h'_ Identsty tha nisks _]
i ;
- |— Analyse nsks ] — &
&
5
— Evaluate risks J L E
"_"[ Treal nsks ]d—h
7 | .

11.2 Establish the Context

This risk analysis has been performed using Qualitative Risk Analysis techniques and is performed in compliance
with the Department of Mineral Resources (now the Resources Regulator) Guideline MDG1010.

11.3 Identify Hazards

This step involves identification of all the hazards to be managed. To correctly apply this step a well-structured
systematic process must be used, because controls may not be able to be implemented to reduce or eliminate
any hazards missed at this point in the analysis.

For each hazard, the team identifies:
1. What Can Happen; and
2. How and Why it Can Happen

Checklists, Flowcharts and Brainstorming are used to identify hazards.

11.4 Analyse Risks

The main objectives of an analysis is to separate minor risks from major risks and to provide data to assist in the
evaluation and treatment of hazards.

Risk Analysis involves considering the following:

1. Likelihood of the hazard occurring (identified as 'L' within the worksheets)

2. Consequences if the hazard does occur (identified as 'C' in the worksheets)

3. Determining any existing controls
The combination of the likelihood and the consequence determines the level of the risk involved. The likelihood
and consequence categories used are outlined in Section 13.

During the assessment the consequences are categorised as either hazards to personnel, the environment or to
the site operations. Reputation, legal compliance and community are also considered where appropriate.

The consequence category is identified on the Analysis Worksheets in the Column labelled 'T' for Type.
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11.5 Evaluate Risks
Evaluation involves comparing the level of risk found during the analysis with previously established risk criteria.
The output of this part of the process is a list of prioritised hazards for further action.

If the resulting hazards fall into the low or tolerable risk categories, they may be accepted with minimal further
treatment. Although, low and tolerable hazards should be monitored and periodically reviewed to ensure that
they remain tolerable.

If hazards do not fall into the low or tolerable risk category, then they should be treated using other options.

11.6 Treat Risks
Risk treatment involves identifying the range of options for treating risks, assessing the options and preparing risk
treatment plans and implementing them.

Risk treatment may be in one of the following forms:
1. Risk avoidance. Decide not to proceed with the activity
2. Reduce likelihood. Reduce the chance of the risk occurring
3. Reduce the risk consequences. Reduce the consequence if the risk occurs

4. Retain (or accept) the risk. Plans should be put in place to mitigate the consequences of these risks in the
event
that they occur

Risk treatment options are assessed on the extent of any additional benefits or opportunities created. A number
of options may be considered and applied either individually or in a combination.

Risk treatment plans are developed to identify responsibilities, schedules, budgets and performance measures
and the review process that is to be established.

11.7 Monitor and Review

It is essential to monitor the effectiveness of the risk management system and the risk treatment implementation.

Risks and the effectiveness of control measures need to be monitored to ensure that the changing environments
do not alter risk priorities. Few risks remain static.

Factors affecting likelihood and/or consequence change as do factors regarding suitability of controls.

11.8 Communications and Consultation
Communication and consultation are important during the entire risk management process. It is important to
develop a communication plan for both internal and external stakeholders.

This should be a two-way consultation not a one-way flow of information.

Effectiveness of internal and external communications is important to ensure that those responsible for
implementing risk management understand the basis on which all decisions have been made, and why particular
actions are required.
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The assessment uses an alphanumeric numbering system to differentiate each component, the step in the process,

the hazard and the treatment options.

The sub system number is found in the first column of the worksheets, the step is identified as a letter and is found

in the third column, the hazard number in the fifth column and the treatment options in the TID (Treatment ID)

column.

Using this method each hazard and treatment option throughout the analysis has a distinct identifier. This

identifier then flows through all of the worksheets and can be referenced back to the Analysis Worksheets.

The example below shows the distinct identifier for the hazard is 1B1, the treatment option identified below would
be identified as 1B1-2.
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- SUB-SYSTEM STEP IN PROCESS HAZARD & EFFECTS EXISTING CONTROLS L|R|T [TjD| TREATMENT OPTIONS C|L| R
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For each event, the Likelihood and Consequence is determined and selected. If an event affects more than one area
of consequence (e.g. affects people and operations), the highest rank number is always selected.

Risk Matrix

Likelihood

10

Almost
Certain

Could be expected to
occur more than
once during the study

or project.

Could occur once per
year.

Likely

Could easily be
incurred and has
generally occurred in
similar studies or
projects

Could be incurred
1-2Years

1
Possible

Incurred in a minority
of similar studies or
projects.

Could be incurred
within a 5-year
strategic budget

period

0.3
Unlikely

Known to happen,
but only rarely.

Could be incurred
within a 5 -20-year
time frame

0.1
Rare

Has not occurred in
similar studies or
projects, but could

Could be incurred
20 - 50 years

0,03
Very Rare

Conceivable, but only
in extreme
circumstances.

Has not happened in
industry in the last
50 years

Consequence

Moderate
10

Major Catastrophic
100 300
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Estimated Level of Consequence
Area of Effect
1 3 10 30 100 300
Low level short Obijective but Single fatality. 2-20 fatalities >20 fatalities.
Harm to People teSrn;‘SLthl’)rjsSct:)vre reversible ) F’ermanent Permanent Permanent Permanent
p P ingonsenience impairment. impairment <30% of|impairment >30% of | impairment >3-% of |impairment >30% of
(P) No medical ’ Medical treatment | body to one or more|body to one or more | body more than 10 | body to more than
injury or illness persons persons persons 100 persons
treatment
Moderate Seri .
Low level i t to | Minor Impacts (<3 impacts. Maijor impacts (<5 [Serious or extensive|  seyere impacts
: ow level Impact 10 1 - hnths) to land, (<1 year) to land years)to land, |impacts (<20 years) | >o0 years)to land,
Environmental land, biodiversity, biodiversity, biodiversity ' biodiversity to land, biodiversity, biodiversity
(E) ecosystem ecosystem services, ecosystem ecosystem ecosystem services, [gcosystem services,
services, water Oy ; water resources or
resources or air | water resources or services, water services, water s water resources or
air [esOurces or air resources or air air
Minor community . .

Single low-level health, safety or | Moderate community| Serious community Sﬁg:ﬁs c;)g;l;lur;l:y Extensive
community health, | security impacts health, safety or | “health, safety or e Y t community health,
safety or security |(<10 households) or | security impacts o security Impacts safety or security
S . security impacts (>50 households) or X
impact, low level ‘human rights (<50 households). | (<50 households). human rights impacts (>200

Community inconvenience _infringements, Single allegation of | pyltiple allegations violatio% households) or
(€) <2 weeks, minor, | inconvenience to human rights of human rights : _human rights
livelihoods <6 Alati - extended violations, extended
low level violations, moderate | yiolations. extended di )

: : . ons, isruption to serious disruption to
disturbance to a months, moderate disruption to disruption to conle’s lives STup
single house or damage to <50 | people’s lives (<50 | people’s lives (>50 peop > people’s lives

structure. houses or households) households) (>200 (>1000
community households) households)
infrastructure
Serious national and %::St‘)lﬁcz\tlii:t;r
Adverse local Attention from Adverse national international confidential material
) public or media regional media media attention. negative media information
Public concern attention and and/or heightened | General public and | attention. General resulting in
restricted to local complaints. concern by local NGO adverse publicand NGO o ional media,
Reputation complaints. Low  { eightened scrutiny community. reaction with interest| 2adverse reaction government,
R) level interest from {5om " reguiator. Asset Criticism by from regulators with | With interest from regulator, NGO
local media and/or reputation is community, NGOs orino material outcome.| ~ egulators (<3 campaigning and
regulator adversely affected activists. Asset Structured months). employee
with a small number | reputation adversely| campaigning from Stryctgre(: condemnation of
of people affected. employees. campalgning rom |-y, o -ompany (<6
employees.
months)
) Lack of valid
Prosecutions for N
B hof criminal breaches f op(;araltmg tltlef,
Minor legal issues " ;gac LO K of Significant civil resulting in gaol oree cosgreo an
Legal Low Ie\{el legal and non- compliance regulation. Lack o ignificant civi terms for employees operation,
(L) issue ) . valid exploration litigation competition, anti-
with commitments f or agents or .
itle . corruption,
defendant to major | . )
e international trade
civil litigation
law or tax breach
i i US$5,000,000 US$25,000,000 US$100,000,000 US$250,000,000
F'"a(‘l':')‘"a' <US$500,000 o o © to >§250,000,000
>US$500,000 >US$5,000,000 >US$25,000,000 >US$100,000,000
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Attachment 1

Analysis Worksheets
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Risk Analysis. AXYS SITE GMS3 - Illlawarra Metallurgical Coal SYSTEM  Dendrobium Area 3C Longwalls 24 to 29 Sheet
Analysis Worksheet consuirinvs | AR3970 Subsidence Management Plan Page 22
SUB-SYSTEM STEP IN PROCESS HAZARD & EFFECTS EXISTING CONTROLS C|L|R|T|TID TREATMENT OPTIONS
1 Review Dendrobium Cordeaux Reservoir 1 Surface subsidence and sub-surface |Groundwater Licence with sufficient 1010.3] 3 | L | 1 |Continue to periodically review (end of panel) and

Longwalls 24-29 Subsidence
Management Plan

ground movements results in
impacts in excess of Development
Consent (no more than negligible
impacts as defined by the regional
groundwater model) and/or DPHI
NSW conditions (target of no more
than 1ML per day cumulative
leakage from Cordeaux Reservoir)
in addition to Groundwater
Licences, Aquifer Interference
Policy and minimal harm criteria

groundwater allocation

Groundwater and surface water
monitoring (piezometers, mine water
balance and water chemistry) data are
analysed in independent studies, results
inform surface and groundwater models
and analysis. These models are used to
facilitate compliance with approval
conditions and to demonstrate
compliance.

Longwalls 24-29 are set back a minimum
of 300 metres from Cordeaux Reservoir
full supply level, this is the same set back
distance as was used for the mining of
Area 3B from the Avon Reservoir.

Mine design limiting extraction height to
3.9 metres

Subsidence monitoring - (vertical
subsidence, 3D far-field, ALS, visual
inspection) data are analysed in
independent studies, results inform the
calibrated subsidence model and mine
planning decisions

refine subsidence monitoring data against predictions
as well as the groundwater model using new field
data (e.g. permeability data, defect logging) and
calibrate the groundwater model against monitoring
results including peer review at appropriate intervals.
Review the revised model to ensure the proposed
mining will not result in greater impacts than
authorised by the Consent.




Risk Analysis. AXYS SITE GMS3 - Illlawarra Metallurgical Coal SYSTEM  Dendrobium Area 3C Longwalls 24 to 29 Sheet
Analysis Worksheet consuirine | AR3970 Subsidence Management Plan Page 23
SUB-SYSTEM STEP IN PROCESS HAZARD & EFFECTS EXISTING CONTROLS C|L|R|T|TID TREATMENT OPTIONS
1 Review Dendrobium Cordeaux Reservoir 2 Lineaments concentrate subsidence |Lineaments are mapped and recorded 1010.3] 3 | L | 1 |Continue to periodically review (end of panel) and

Longwalls 24-29 Subsidence
Management Plan

or groundwater in excess of
Development Consent (no more
than negligible impacts as defined
by the regional groundwater
model) and/or DPHI NSW
conditions (target of no more than
1ML per day cumulative leakage
from Cordeaux Reservoir) in
addition to Groundwater Licences,
Aquifer Interference Policy and
minimal harm criteria

Lineaments are assessed for correlation
with known geological conditions

Surface mapping around lineaments to
understand if there is an associated
geological feature. Lineament data used
to inform groundwater assessments and
mine planning decisions.

Drilling from both surface and
underground targeting known and
inferred geology ongoing, results
currently show fewer structures than
Area 3A and 3B. Results inform
assessments and mine planning
decisions.

Groundwater licence with sufficient
groundwater allocation

Ground and surface water monitoring
(e.g. piezometers, mine water balance
and water chemistry) data are analysed
in independent studies, results inform
surface and groundwater models and
analysis. These models are used to
facilitate compliance with approval
conditions and to demonstrate
compliance.

Mine design limiting extraction height to
3.9 metres which reduces subsidence
effects (compared to full extraction).
Mining is planned to avoid the Cordeaux
Reservoir Full Supply Level (FSL) by a
minimum of 300 metres.

No correlation has been found between
mine inflow chemistry and lineaments
(HGEO Report D20357 2020)

No correlation has been found between
groundwater drawdown (piezometric

response) and lineaments (HGEO Report
D20373 - 2020)

Groundwater models are informed by
recent and ongoing investigations into
changes to permeability around other
parts of Dendrobium Mine to assess
possible interaction with the reservoir.
These models are used to facilitate
compliance with approval conditions and
to demonstrate compliance.

refine subsidence monitoring data against predictions
as well as the groundwater model using new field
data (e.g. permeability data, defect logging) and
calibrate the groundwater model against monitoring
results including peer review at appropriate intervals.
Review the revised model to ensure the proposed
mining will not result in greater impacts than
authorised by the Consent.

Conduct ongoing underground geological mapping in
the vicinity of known dykes, faults with any projection
below known lineaments. e.g. through
Pioneer/Figtree Mains and gate road development.
This informs groundwater assessments and mine
design.

Continue to periodically review (end of panel) and
update the Lake Cordeaux seepage model using new
field data (e.g. permeability data, defect logging). This
informs groundwater assessments and mine design.




Risk Analysis.
Analysis Worksheet

A

SITE
AR3970

GM3 - lllawarra Metallurgical Coal

SYSTEM

Dendrobium Area 3C Longwalls 24 to 29
Subsidence Management Plan

Sheet
Page 24

SUB-SYSTEM

STEP IN PROCESS

HAZARD & EFFECTS

EXISTING CONTROLS

C

L

R

T

TID|

TREATMENT OPTIONS

Mine headings in Dendrobium Area 3A
mined through a DD7 dyke under
Cordeaux Reservoir in West Mains D4
which has not produced measurable
groundwater over a period of greater
then 15 years. This informs groundwater
assessments and mine design.

Mine headings in Dendrobium Area 3C
mined through a DD9 and DAD14 dyke in
Pioneer Mains which has not produced
measurable groundwater over a period
of greater than 1 year. This informs
groundwater assessments and mine
design.

Mine headings in Corrimal Mains mined
through DD7A and DD9 dykes near to
Longwalls 22 and 21, none of which
produced significant water, indicating
they are unlikely to be a direct conduit
for water flow from the dam toward the
workings.

Authority to Mine (ATM) process
includes that in the event that an
anomalous, unexpected geological
structure is identified:

1. Assess the significance of the structure
to increase understanding

2. If necessary, conduct surveys and
testing e.g. seismic, inseam and/or
surface drilling

3. Inform mine plan considerations




Risk Analysis. AXYS SITE GMS3 - Illlawarra Metallurgical Coal SYSTEM  Dendrobium Area 3C Longwalls 24 to 29 Sheet
Analysis Worksheet consuirma | AR3970 Subsidence Management Plan Page 25
SUB-SYSTEM STEP IN PROCESS HAZARD & EFFECTS EXISTING CONTROLS C|L|R|T|TID TREATMENT OPTIONS
1 Review Dendrobium Cordeaux Reservoir 3 Faults and dykes result in impacts in | Faults and dykes are mapped and 1010.3] 3 | L | 1 |Establish Cordeaux Reservoir borehole series to

Longwalls 24-29 Subsidence
Management Plan

excess of Development Consent (no
more than negligible impacts as
defined by the regional
groundwater model) and/or DPHI
NSW conditions (target of no more
than 1ML per day cumulative
leakage from Cordeaux Reservoir)
in addition to Groundwater
Licences, Aquifer Interference
Policy and minimal harm criteria

recorded

Surface mapping around faults and
dykes to understand if there is an
associated geological feature. Data is
used to inform groundwater
assessments and mine planning
decisions.

Drilling from both surface and
underground targeting known and
inferred geology ongoing, results
currently show fewer structures than
Area 3A. Results inform assessments and
mine planning decisions.

Groundwater licence with sufficient
groundwater allocation

Ground and surface water monitoring
(e.g. piezometers, mine water balance
and water chemistry) data are analysed
in independent studies, results inform
surface and groundwater models and
analysis. These models are used to
facilitate compliance with approval
conditions and to demonstrate
compliance.

Mine design limiting extraction height to
3.9 metres which reduces subsidence
effects (compared to full extraction).
Mining is planned to avoid the Cordeaux
Reservoir Full Supply Level (FSL) by a
minimum of 300 metres.

No correlation has been found between
mine inflow chemistry and faults and
dykes (HGEO Report D20357 2020)

No correlation has been found between
groundwater drawdown (piezometric
response) and faults and dykes (HGEO
Report D20373 - 2020)

Groundwater models are informed by
recent and ongoing investigations into
changes to permeability around other
parts of Dendrobium Mine to assess
possible interaction with the reservoir.
These models are used to facilitate
compliance with approval conditions and
to demonstrate compliance.

inform regional groundwater model and reservoir
seepage model. Groundwater chemistry and age to
be monitored to identify seepage from the reservoir.

Update the Dendrobium Area 3C Groundwater
Monitoring Programme to include sufficient
monitoring holes within the barrier pillar for Lake
Cordeaux to support the DPHI approved seepage
model. Taking into account recommendations from
the independent expert panel and over goaf longwall
holes based on the revised mine plan and current
negotiations with DPHI.
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A

SITE
AR3970

GM3 - lllawarra Metallurgical Coal

SYSTEM

Dendrobium Area 3C Longwalls 24 to 29
Subsidence Management Plan

Sheet
Page 26

SUB-SYSTEM

STEP IN PROCESS

HAZARD & EFFECTS

EXISTING CONTROLS

C

L

R

T

TID|

TREATMENT OPTIONS

Mine headings in Dendrobium Area 3A
mined through a DD7 dyke under
Cordeaux Reservoir in West Mains D4
which has not produced measurable
groundwater over a period of greater
then 15 years. This informs groundwater
assessments and mine design.

Mine headings in Dendrobium Area 3C
mined through a DD9 and DAD14 dyke in
Pioneer Mains which has not produced
measurable groundwater over a period
of greater than 1 year. This informs
groundwater assessments and mine
design.

Mine headings in Corrimal Mains mined
through DD7A and DD9 dykes near to
Longwalls 22 and 21, none of which
produced significant water, indicating
they are unlikely to be a direct conduit
for water flow from the dam toward the
workings.

Authority to Mine (ATM) process
includes that in the event that an
anomalous, unexpected geological
structure is identified:

1. Assess the significance of the structure
to increase understanding

2. If necessary, conduct surveys and
testing e.g. seismic, inseam and/or
surface drilling

3. Inform mine plan considerations




Risk Analysis. AXYS SITE GMS3 - Illlawarra Metallurgical Coal SYSTEM  Dendrobium Area 3C Longwalls 24 to 29 Sheet
Analysis Worksheet consuirinvs | AR3970 Subsidence Management Plan Page 27
SUB-SYSTEM STEP IN PROCESS HAZARD & EFFECTS EXISTING CONTROLS C|L|R|T|TID TREATMENT OPTIONS
1 Review Dendrobium Cordeaux Reservoir 4 Shear planes (including basal shear Shear planes (including basal shear 1010.3] 3 | L | 1 |Continue to periodically review (end of panel) and

Longwalls 24-29 Subsidence
Management Plan

planes) transmits groundwater in
excess of Development Consent
Conditions (no more than negligible
impacts as defined by the regional
groundwater model) and/or DPHI
NSW conditions (target of no more
than 1ML per day cumulative
leakage from Cordeaux Reservoir)
in addition to Groundwater Licence,
Aquifer Interference Policy and
minimal harm criteria.

planes) have been extensively drilled and
characterised across Areas 3A and 3B
(including extent, depth and
permeability) (SCT Reports 2015-2019).
Data is used to inform groundwater
assessments and mine planning
decisions.

Mining is planned to avoid the Cordeaux
Reservoir Full Supply Level (FSL) by a
minimum of 300 metres

Extensive geological and hydrogeological
testing of surface boreholes through the
basal shear horizons including lithology,
defect logging, geophysical logging,
Lugeon testing and geotechnical
analysis. Data is used to inform
groundwater assessments and mine
planning decisions.

Groundwater licence with sufficient
groundwater allocation

Ground and surface water monitoring
(e.g. piezometers, mine water balance
and water chemistry) data are analysed
in independent studies, results inform
surface and groundwater models and
analysis. These models are used to
facilitate compliance with approval
conditions and to demonstrate
compliance.

refine subsidence monitoring data against predictions
as well as the groundwater model using new field
data (e.g. permeability data, defect logging) and
calibrate the groundwater model against monitoring
results including peer review at appropriate intervals.
Review the revised model to ensure the proposed
mining will not result in greater impacts than
authorised by the Consent.

Establish Cordeaux Reservoir borehole series to
inform regional groundwater model and reservoir
seepage model. Shear planes will be identified by
Time Domain Reflectometry (TDR). In the event that
shearing is detected will initiate follow up
investigation. Data is used to inform groundwater
assessments and mine planning decisions.
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1 Review Dendrobium
Longwalls 24-29 Subsidence
Management Plan

Cordeaux Dam Wall

Groundwater

1 Surface subsidence, sub-surface
movements or far field effects
result in adverse impacts to the
Cordeaux Dam Wall, (including
consideration of Heritage values
and monitoring under the CMP).

1 Surface subsidence and sub-surface
ground movements results in
impacts excess of Development
Consent (no more than negligible
impacts as defined by the regional
groundwater model) in addition to
Groundwater Licence, Aquifer
Interference Policy and minimal
harm criteria.

Longwalls 24-29 panels are 1,000 metres
from the Cordeaux Dam wall

Longwall 24-29 series progressively mine
towards the Cordeaux Dam Wall allows
for far field monitoring near to the
Cordeaux Dam Wall. Results inform
assessments and mine planning
decisions.

Groundwater Licence with sufficient
Groundwater allocation

Ground and surface water monitoring
(piezometers, mine water balance and
water chemistry) data are analysed in
independent studies, results inform
surface and groundwater models and
analysis. These models are used to
facilitate compliance with approval
conditions and to demonstrate
compliance

Mine design limiting extraction height to
3.9 metres which reduces subsidence
effects (compared to full extraction).
Mining is planned to avoid the Cordeaux
Reservoir Full Supply Level (FSL) by a
minimum of 300 metres.

30

10

0.3

10

R

1

Review existing far field monitoring programme and
implement additional monitoring points, as required,
to refine the far field monitoring programme. Include
consideration of baseline monitoring for seasonal
environmental movements. Data is used to inform
groundwater assessments and mine planning
decisions.

Engage with WaterNSW and Dam Safety NSW in
regard to monitoring programme for the dam
structures (existing) and any new proposed
monitoring points. This informs groundwater
assessments and mine design.

Engage a Dam Engineer in consultation with
WaterNSW and Dam Safety NSW to establish Dam
performance criteria with regards to movements

Establish a technical committee to Develop
Management plan for the monitoring of the Cordeaux
Dam wall including development of TARPs etc.
(including consideration of Heritage values and
monitoring under the CMP). Results inform
assessments and mine planning decisions.

Continue to periodically review (end of panel) and
refine subsidence monitoring data against predictions
as well as the groundwater model using new field
data (e.g. permeability data, defect logging) and
calibrate the groundwater model against monitoring
results including peer review at appropriate intervals.
Review the revised model to ensure the proposed
mining will not result in greater impacts than
authorised by the Consent.
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1 Review Dendrobium Groundwater 2 Lineaments concentrate subsidence |Lineaments are mapped and recorded 1010.3] 3 | L | 1 |Continue to periodically review (end of panel) and

Longwalls 24-29 Subsidence
Management Plan

or groundwater impacts in excess of
Development Consent conditions
(and Groundwater Licence, Aquifer
Interference policy, minimal harm
criteria).

Lineaments are assessed for correlation
with known geological conditions

Surface mapping around lineaments to
understand if there is an associated
geological feature

Drilling from both surface and
underground targeting known and
inferred geology ongoing, results
currently show fewer structures than
Area 3A and Area 3B. Lineament data
used to inform groundwater
assessments and mine planning
decisions.

Groundwater licence with sufficient
groundwater allocation

Ground and surface water monitoring
(e.g. piezometers, mine water balance
and water chemistry) data are analysed
in independent studies, results inform
surface and groundwater models and
analysis. These models are used to
facilitate compliance with approval
conditions and to demonstrate
compliance.

Mine design limiting extraction height to
3.9 metres which reduces subsidence
effects (compared to full extraction).
Mining is planned to avoid the Cordeaux
Reservoir Full Supply Level (FSL) by a
minimum of 300 metres.

No correlation has been found between
mine inflow chemistry and lineaments
(HGEO Report D20357 2020)

No correlation has been found between
groundwater drawdown (piezometric
response) and lineaments (HGEO Report
D20373 - 2020)

Groundwater models are informed by
recent and ongoing investigations into
changes to permeability around other
parts of Dendrobium Mine. These
models are used to facilitate compliance
with approval conditions and to
demonstrate compliance.

refine subsidence monitoring data against predictions
as well as the groundwater model using new field
data (e.g. permeability data, defect logging) and
calibrate the groundwater model against monitoring
results including peer review at appropriate intervals.
Review the revised model to ensure the proposed
mining will not result in greater impacts than
authorised by the Consent.




Risk Analysis.
Analysis Worksheet

A

SITE
AR3970

GM3 - lllawarra Metallurgical Coal

SYSTEM

Dendrobium Area 3C Longwalls 24 to 29
Subsidence Management Plan

Sheet
Page 30

SUB-SYSTEM

STEP IN PROCESS

HAZARD & EFFECTS

EXISTING CONTROLS

C

L

R

T

TID|

TREATMENT OPTIONS

Mine headings in Dendrobium Area 3A
mined through a DD7 dyke under
Cordeaux Reservoir in West Mains D4
which has not produced measurable
groundwater over a period of greater
then 15 years. This informs groundwater
assessments and mine design.

Mine headings in Dendrobium Area 3C
mined through a DD9 and DAD14 dyke in
Pioneer Mains which has not produced
measurable groundwater over a period
of greater than 1 year. This informs
groundwater assessments and mine
design.

Mine headings in Corrimal Mains mined
through DD7A and DD9 dykes near to
Longwalls 22 and 21, none of which
produced significant water, indicating
they are unlikely to be a direct conduit
for water flow from the dam toward the
workings.

Authority to Mine (ATM) process
includes that in the event that an
anomalous, unexpected geological
structure is identified:

1. Assess the significance of the structure
to increase understanding

2. If necessary, conduct surveys and
testing e.g. seismic, inseam and/or
surface drilling

3. Inform mine plan considerations
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1 Review Dendrobium Groundwater 3 Faults and dykes result in impacts in | Faults and dykes are mapped and 1010.3] 3 | L | 1 |Continue to periodically review (end of panel) and

Longwalls 24-29 Subsidence
Management Plan

excess of development consent
conditions (and Groundwater
Licence, Aquifer Interference Policy
and associated minimal harm
criteria) on groundwater quantity

recorded

Surface geological mapping around
faults and dykes. Data is used to inform
groundwater assessments and mine
planning decisions.

Drilling from both surface and
underground targeting known and
inferred geology completed

Extensive exploration program
undertaken to identify location of faults
and dykes. Results inform assessments
and mine planning decisions.

Mine headings in Dendrobium Area 3A
mined through a DD7 dyke under
Cordeaux Reservoir in West Mains D4
which has not produced measurable
groundwater over a period of greater
then 15 years. This informs groundwater
assessments and mine design.

Mine headings in Dendrobium Area 3C
mined through a DD9 and DAD14 dyke in
Pioneer Mains which has not produced
measurable groundwater over a period
of greater than 1 year. This informs
groundwater assessments and mine
design.

Mine headings in Corrimal Mains mined
through DD7A and DD9 dykes near to
Longwalls 22 and 21, none of which
produced significant water, indicating
they are unlikely to be a direct conduit
for water flow from the dam towards the
workings.

Authority to Mine (ATM) process
includes that in the event that an
anomalous, unexpected geological
structure is identified:

1. Assess the significance of the structure
to increase understanding

2. If necessary, conduct surveys and
testing e.g. seismic, inseam and/or
surface drilling

3. Inform mine plan considerations

refine subsidence monitoring data against predictions
as well as the groundwater model using new field
data (e.g. permeability data, defect logging) and
calibrate the groundwater model against monitoring
results including peer review at appropriate intervals.
Review the revised model to ensure the proposed
mining will not result in greater impacts than
authorised by the Consent.
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1 Review Dendrobium Groundwater 4 Shear planes (including basal shear Shear planes (including basal shear 1010.3] 3 | L | 1 |Continue to periodically review (end of panel) and
Longwalls 24-29 Subsidence planes) transmits groundwater in planes) have been extensively drilled and refine subsidence monitoring data against predictions
Management Plan excess of development consent characterised across Areas 3A and 3B as well as the groundwater model using new field
conditions (and Groundwater (including extent, depth and data (e.g. permeability data, defect logging) and
Licence, Aquifer Interference Policy | permeability) (SCT Reports 2015-2019). calibrate the groundwater model against monitoring
and associated minimal harm Data is used to inform groundwater results including peer review at appropriate intervals.
criteria) on groundwater quantity assessments and mine planning Review the revised model to ensure the proposed
decisions. mining will not result in greater impacts than
Extensive geological and hydrogeological authorised by the Consent.
testing of surface boreholes through the 2 | Establish Cordeaux Reservoir borehole series to
basal shear horizons including lithology, inform regional groundwater model and reservoir
defect logging, geophysical logging, seepage model. Shear planes will be identified by
Lugeon testing and geotechnical Time Domain Reflectometry (TDR).
analysis. Data is used to inform
groundwater assessments and mine
planning decisions.
Groundwater licence with sufficient
groundwater allocation
Ground and surface water monitoring
(e.g. piezometers, mine water balance
and water chemistry) data are analysed
in independent studies, results inform
surface and groundwater models and
analysis. These models are used to
facilitate compliance with approval
conditions and to demonstrate
compliance.
1 Wongawilli Creek 1 Valley closure results in impacts in Longwall 24-29 panels are set back from |10 (0.3| 3 | F | 1 [Implement scheduled review of performance

excess of development consent
conditions for Wongawilli Creek
(including no more than minor
environmental consequences).

Wongawilli Creek such that the
maximum predicted closure is less than
200mm, consistent with the approach
and results in Areas 3A and 3B. This
results in a minimum setback of 205
metres (at Longwalls 26 and 27). (Area
3A had a minimum setback of 110
metres). Proposed Longwall 24-29 will
be mining to one side of the creek only,
whereas Areas 3A and 3B were mined on
both sides (refer to end of panel reports)

Ground and surface water monitoring
(e.g. survey lines, piezometers and water
chemistry) data are analysed in
independent studies, results inform
subsidence, surface and groundwater
models and analysis. These models are
used to facilitate compliance with
approval conditions and to demonstrate
compliance.

measures including valley closure and water quality
results to Wongawilli Creek during the initial 500
metres of mining of each longwall block, commencing
with Longwall 22. Actions to include consideration of
mine planning implications when reviewing the
results.
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1 Review Dendrobium D | Wongawilli Creek 2 Lineaments, faults, dykes and Longwall 24-29 panels are set back from [10]0.1] 1 | F | 1 [ None Identified

Longwalls 24-29 Subsidence intrusions result in impacts in Wongawilli Creek such that the

Management Plan excess of development consent maximum predicted closure is less than
conditions for Wongawilli Creek 200mm, consistent with the approach
(including no more than minor and results in Areas 3A and 3B. This
environmental consequences) results in a minimum setback of 205

metres. (Area 3A had a minimum
setback of 110 metres). Proposed
Longwall 24-29 will be mining to one
side of the creek only, whereas Areas 3A
and 3B were mined on both sides.

Lineaments are mapped and recorded

Lineaments are assessed for correlation
with known geological conditions

Surface mapping around lineaments to
understand if there is an associated
geological feature. Lineament data used
to inform assessments and mine
planning decisions.

Water access licence with allocation
traded with WaterNSW on an annual
basis

Ground and surface water monitoring
(e.g. piezometers, mine water balance
and water chemistry) data are analysed
in independent studies, results inform
surface and groundwater models and
analysis. These models are used to
ensure compliance with approval
conditions and to demonstrate
compliance.

Mine design limiting extraction height to
3.9 metres which reduces subsidence
effects (compared to full extraction).
Mining is planned to avoid the Cordeaux
Reservoir Full Supply Level (FSL) by a
minimum of 300 metres.

No correlation has been found between
mine inflow chemistry and lineaments
(HGEO Report D20357 2020)

No correlation has been found between
groundwater drawdown (piezometric
response) and lineaments (HGEO Report
D20373 - 2020)
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3 Groundwater drawdown results in
impacts in excess of development
consent conditions for Wongawilli
Creek (including no more than
minor environmental consequences)

4 Fracturing and changes in flow
results in changes to water quality
in excess of development consent
conditions (Schedule 3 - Condition 3)

Mine headings in Dendrobium Area 3C
mined through a DD9 and DAD14 dyke in
Pioneer Mains which has not produced
measurable groundwater over a period
of greater than 1 year. This informs
groundwater assessments and mine
design.

Mine headings in Dendrobium Area 3A
mined through a DD7 dyke under
Cordeaux Reservoir in West Mains D4
which has not produced measurable
groundwater over a period of greater
then 15 years. This informs groundwater
assessments and mine design.

Mine headings in Corrimal Mains mined
through DD7A and DD9 dykes near to
Longwalls 22 and 21, none of which
produced significant water, indicating
they are unlikely to be a direct conduit
for water flow away from the dam
towards the workings.

Longwall 24-29 panels are set back from
Wongawilli Creek such that the
maximum predicted closure is less than
200mm, consistent with the approach
and results in Areas 3A and 3B. This
results in a minimum setback of 205
metres. (Area 3A had a minimum
setback of 110 metres). Proposed
Longwall 24-29 will be mining to one
side of the creek only, whereas Areas 3A
and 3B were mined on both sides (refer
to end of panel reports)

Ground and surface water monitoring
(e.g. survey lines, piezometers and water
chemistry) data are analysed in
independent studies, results inform
subsidence, surface and groundwater
models and analysis. These models are
used to facilitate compliance with
approval conditions and to demonstrate
compliance.

None Identified

10

10

0.3

10

Implement scheduled review of performance
measures including valley closure and water quality
results to Wongawilli Creek during the initial 500
metres of mining of each longwall block, commencing
with Longwall 22. Actions to include consideration of
mine planning implications when reviewing the
results.

Complete water quality assessment, including iron
staining affects with specific consideration of
Wongawilli Creek and CR36. Actions to include
consideration of mine planning implications when
reviewing the assessment outcomes.
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1 Review Dendrobium Cordeaux River Tributary (CR36) [ 1 Subsidence impacts with fracturing | Investigations have indicated that the 10]0.1] 1 | L | 1 |Continue and expand the Dendrobium ecological
Longwalls 24-29 Subsidence and changes in flow results in loss ecology of CR36 is similar to other monitoring programme to include CR36 prior to the
Management Plan of surface water impacts and streams in the wider catchment area as commencement of Longwall 28 to inform
affects to threatened species. identified in Aquatic Flora and Fauna assessments and mine planning decisions.
Study and Terrestrial Flora and Fauna
Study. This ecology along CR36
represents a very small proportion of a
much larger extent of habitat
throughout the catchment.
CR36 has been mapped to inform
assessments and mine planning
decisions.

1 2 Subsidence impacts with fracturing None Identified 10| 1 | 10| L | 1 |Complete water quality assessment, including iron
and changes in flow results in staining affects with specific consideration of
changes to water quality in excess Wongawilli Creek and CR36. Actions to include
of development consent conditions consideration of mine planning implications when
(Schedule 3 - Condition 3) reviewing the assessment outcomes.

1 Swamps 1 Surface subsidence, sub-surface Subsidence monitoring data are 1010.3] 3 | L | 1 |Swamp offset liability for swamp (adjacent to

movements or valley closure result
in impacts to Swamps in excess of
development consent and SMP
conditions

analysed and interrogated against
predictions to verify and calibrate the
modelling. These models are used to
facilitate compliance with approval
conditions and to demonstrate
compliance.

Ground and surface water monitoring
(e.g. survey lines, piezometers and pool
water levels) data are analysed in
independent studies, results inform
surface and groundwater models. The
analysis is used to assess impacts and
demonstrate compliance

Environmental monitoring including
water course and swamp plans,
terrestrial and aquatic ecology
monitoring programs - (e.g. LiDAR or
other methods for the mapping of
swamp boundaries, floristic monitoring
of swamps) to inform assessments and
mine planning decisions.

Maddens Plains biodiversity offset

Longwall 24B) to be determined and included in the
Fauna and Flora Assessment. SMP to commit to offset
any impact to the swamp in line with the swamp
offset policy.




Risk Analysis. AXYS SITE GMS3 - Illlawarra Metallurgical Coal SYSTEM  Dendrobium Area 3C Longwalls 24 to 29 Sheet
Analysis Worksheet consuirine | AR3970 Subsidence Management Plan Page 36
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1 Review Dendrobium G | Sandy Creek Road Stone 1 Subsidence impacts and fracturing Mine planning includes setback of 26.5 3010.3] 9 [ R | 1 |Continue consultation with Registered Aboriginal

Longwalls 24-29 Subsidence
Management Plan

Arrangement (Rock Platform)

of the rock platform affecting
cultural heritage value

and serviceability of the 33kV
power lines and poles

degree angle of draw to minimise
potential impacts from longwall mining

Subsidence monitoring lines established
in similar topography ahead of approach
to the rock platform to collect ground
monitoring data to inform assessments
and mine planning decisions.

programmes and management
strategies developed for previous mining
beneath power lines in Area 3A will be
used to inform to assessments and mine
planning decisions.

Parties (RAP) with regards to mining, values and
consequences of impact to the Aboriginal Heritage
Sites

Survey prisms and GNSS to be installed at the rock
platform to measure seasonal environmental effects
along with mining effects to inform assessments and
mine planning decisions.

Complete base line photogrammetry and LASER
scanning of the rock platform and features, including
closure monitoring of the rock shelter to inform
assessments and mine planning decisions.

Survey prisms and GNSS to be installed at another
rock platform with similar topography to measure
seasonal environmental effects along with mining
effects (above Longwall 23)

Apply Aboriginal Heritage Impact Permit (AHIP) for
Area 3C including the rock platform

Apply Aboriginal Heritage Impact Permit (AHIP) for
the rock platform monitoring equipment installation

Aboriginal Heritage Sites 1 Subsidence impacts and damage to | None at present 30 91|R Continue consultation with Registered Aboriginal
Aboriginal Heritage Sites affecting Parties (RAP) with regards to mining, values and
cultural heritage value consequences of impact to the Aboriginal Heritage

Sites
Complete base line photogrammetry or LASER
scanning of the Aboriginal Heritage Sites and features
to inform assessments and mine planning decisions.
Apply Aboriginal Heritage Impact Permit (AHIP) for
Area 3C including the Aboriginal Heritage Sites
| | Built Features 1 Subsidence impacts to the safety Previous experience, monitoring 10 1|L Continue engagement with Transgrid to complete
and serviceability of the 330kV programmes and management management plans, including TARP, and mitigation
transmission towers and lines. strategies developed for previous mining measures in advance to the mining under the 330kV
beneath transmission towers in Area 3A transmission towers and lines.
will be used to inform to assessments Extend the ground monitoring points along the 330kV
and mine planning decisions. transmission line to inform assessments and mine
planning decisions.
2 Subsidence impacts to the safety Previous experience, monitoring 3 03| L Engage with Endeavour Energy to complete

management plans and mitigation measures in
advance to the mining under the 33kV power lines
and poles to inform assessments and mine planning
decisions.

Extend the ground monitoring points along the 33kV

power lines to inform assessments and mine planning
decisions.
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None at present 1 [10(10| L | 1 | Notify Spatial Services NSW that State Survey Marks

1 Review Dendrobium
Longwalls 24-29 Subsidence
Management Plan

Built Features

3 Subsidence affects the State Survey

Marks.

will be affected by mine subsidence

Liaise with Spatial Services NSW, regarding State
Survey Marks, after subsidence and re-establish co-
ordinates as required.
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Risk

HAZARD

TID

TREATMENT OPTIONS

10

Surface subsidence, sub-surface movements or far
field effects result in adverse impacts to the Cordeaux
Dam Wall, (including consideration of Heritage values
and monitoring under the CMP).

Review existing far field monitoring programme and implement additional
monitoring points, as required, to refine the far field monitoring
programme. Include consideration of baseline monitoring for seasonal
environmental movements. Data is used to inform groundwater
assessments and mine planning decisions.

Engage with WaterNSW and Dam Safety NSW in regard to monitoring
programme for the dam structures (existing) and any new proposed
monitoring points. This informs groundwater assessments and mine
design.

Engage a Dam Engineer in consultation with WaterNSW and Dam Safety
NSW to establish Dam performance criteria with regards to movements

Establish a technical committee to Develop Management plan for the
monitoring of the Cordeaux Dam wall including development of TARPs
etc. (including consideration of Heritage values and monitoring under the
CMP). Results inform assessments and mine planning decisions.

1D4

10

Fracturing and changes in flow results in changes to
water quality in excess of development consent
conditions (Schedule 3 - Condition 3)

Complete water quality assessment, including iron staining affects with
specific consideration of Wongawilli Creek and CR36. Actions to include
consideration of mine planning implications when reviewing the
assessment outcomes.

1E2

10

Subsidence impacts with fracturing and changes in
flow results in changes to water quality in excess of
development consent conditions (Schedule 3 -
Condition 3)

Complete water quality assessment, including iron staining affects with
specific consideration of Wongawilli Creek and CR36. Actions to include
consideration of mine planning implications when reviewing the
assessment outcomes.

113

10

Subsidence affects the State Survey Marks.

Notify Spatial Services NSW that State Survey Marks will be affected by
mine subsidence

Liaise with Spatial Services NSW, regarding State Survey Marks, after
subsidence and re-establish co-ordinates as required.

1G1

Subsidence impacts and fracturing of the rock
platform affecting cultural heritage value

Continue consultation with Registered Aboriginal Parties (RAP) with
regards to mining, values and consequences of impact to the Aboriginal
Heritage Sites

Survey prisms and GNSS to be installed at the rock platform to measure
seasonal environmental effects along with mining effects to inform
assessments and mine planning decisions.

Complete base line photogrammetry and LASER scanning of the rock
platform and features, including closure monitoring of the rock shelter to
inform assessments and mine planning decisions.

Survey prisms and GNSS to be installed at another rock platform with
similar topography to measure seasonal environmental effects along with
mining effects (above Longwall 23)

Apply Aboriginal Heritage Impact Permit (AHIP) for Area 3C including the
rock platform

Apply Aboriginal Heritage Impact Permit (AHIP) for the rock platform
monitoring equipment installation

1H1

Subsidence impacts and damage to Aboriginal Heritage
Sites affecting cultural heritage value

Continue consultation with Registered Aboriginal Parties (RAP) with
regards to mining, values and consequences of impact to the Aboriginal
Heritage Sites

Complete base line photogrammetry or LASER scanning of the Aboriginal
Heritage Sites and features to inform assessments and mine planning
decisions.

Apply Aboriginal Heritage Impact Permit (AHIP) for Area 3C including the
Aboriginal Heritage Sites

1A1

Surface subsidence and sub-surface ground
movements results in impacts in excess of
Development Consent (no more than negligible
impacts as defined by the regional groundwater model)
and/or DPHI NSW conditions (target of no more than
1ML per day cumulative leakage from Cordeaux
Reservoir) in addition to Groundwater Licences, Aquifer|

Interference Policy and minimal harm criteria

Continue to periodically review (end of panel) and refine subsidence
monitoring data against predictions as well as the groundwater model
using new field data (e.g. permeability data, defect logging) and calibrate
the groundwater model against monitoring results including peer review at
appropriate intervals. Review the revised model to ensure the proposed
mining will not result in greater impacts than authorised by the Consent.
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1A2 3 | Lineaments concentrate subsidence or groundwater in| 1 |[Continue to periodically review (end of panel) and refine subsidence
excess of Development Consent (no more than monitoring data against predictions as well as the groundwater model
negligible impacts as defined by the regional using new field data (e.g. permeability data, defect logging) and calibrate
groundwater model) and/or DPHI NSW conditions the groundwater model against monitoring results including peer review at

(target of no more than 1ML per day cumulative appropriate intervals. Review the revised model to ensure the proposed

leakage from Cordeaux Reservoir) in addition to mining will not result in greater impacts than authorised by the Consent.

Groundwater Licences, Aquifer Interference Policy and| 5 | conduct ongoing underground geological mapping in the vicinity of known

minimal harm criteria dykes, faults with any projection below known lineaments. e.g. through
Pioneer/Figtree Mains and gate road development. This informs
groundwater assessments and mine design.

3 | Continue to periodically review (end of panel) and update the Lake
Cordeaux seepage model using new field data (e.g. permeability data,
defect logging). This informs groundwater assessments and mine design.
1A3 3 | Faults and dykes result in impacts in excess of 1 |Establish Cordeaux Reservoir borehole series to inform regional

Development Consent (no more than negligible groundwater model and reservoir seepage model. Groundwater chemistry|

impacts as defined by the regional groundwater model) and age to be monitored to identify seepage from the reservoir.

and/or DPHINSW conditions (target of no more than 2 | Update the Dendrobium Area 3C Groundwater Monitoring Programme to

1ML per day cumulative leakage from Cordeaux include sufficient monitoring holes within the barrier pillar for Lake

Reservoir) in addition to Groundwater Licences, Aquifer| Cordeaux to support the DPHI approved seepage model. Taking into

Interference Policy and minimal harm criteria account recommendations from the independent expert panel and over
goaf longwall holes based on the revised mine plan and current
negotiations with DPHI.

1A4 3 | Shear planes (including basal shear planes) transmits 1 | Continue to periodically review (end of panel) and refine subsidence
groundwater in excess of Development Consent monitoring data against predictions as well as the groundwater model

Conditions (no more than negligible impacts as defined using new field data (e.g. permeability data, defect logging) and calibrate

by the regional groundwater model) and/or DPHI NSW the groundwater model against monitoring results including peer review

conditions (target of no more than 1ML per day at appropriate intervals. Review the revised model to ensure the
cumulative leakage from Cordeaux Reservoir) in proposed mining will not result in greater impacts than authorised by the
addition to Groundwater Licence, Aquifer Interference Consent.

Policy and minimal harm criteria. 2 | Establish Cordeaux Reservoir borehole series to inform regional
groundwater model and reservoir seepage model. Shear planes will be
identified by Time Domain Reflectometry (TDR). In the event that shearing
is detected will initiate follow up investigation. Data is used to inform
groundwater assessments and mine planning decisions.

1C1 3 | Surface subsidence and sub-surface ground 1 | Continue to periodically review (end of panel) and refine subsidence
movements results in impacts excess of Development monitoring data against predictions as well as the groundwater model

Consent (no more than negligible impacts as defined by using new field data (e.g. permeability data, defect logging) and calibrate

the regional groundwater model) in addition to the groundwater model against monitoring results including peer review

Groundwater Licence, Aquifer Interference Policy and at appropriate intervals. Review the revised model to ensure the

minimal harm criteria. proposed mining will not result in greater impacts than authorised by the
Consent.

1C2 3 | Lineaments concentrate subsidence or groundwater 1 | Continue to periodically review (end of panel) and refine subsidence
impacts in excess of Development Consent conditions monitoring data against predictions as well as the groundwater model

(and Groundwater Licence, Aquifer Interference using new field data (e.g. permeability data, defect logging) and calibrate

policy, minimal harm criteria). the groundwater model against monitoring results including peer review
at appropriate intervals. Review the revised model to ensure the
proposed mining will not result in greater impacts than authorised by the
Consent.

1C3 3 | Faults and dykes result in impacts in excess of 1 | Continue to periodically review (end of panel) and refine subsidence
development consent conditions (and Groundwater monitoring data against predictions as well as the groundwater model

Licence, Aquifer Interference Policy and associated using new field data (e.g. permeability data, defect logging) and calibrate

minimal harm criteria) on groundwater quantity the groundwater model against monitoring results including peer review
at appropriate intervals. Review the revised model to ensure the
proposed mining will not result in greater impacts than authorised by the
Consent.

1C4 3 | Shear planes (including basal shear planes) transmits 1 | Continue to periodically review (end of panel) and refine subsidence
groundwater in excess of development consent monitoring data against predictions as well as the groundwater model
conditions (and Groundwater Licence, Aquifer using new field data (e.g. permeability data, defect logging) and calibrate

Interference Policy and associated minimal harm the groundwater model against monitoring results including peer review

criteria) on groundwater quantity at appropriate intervals. Review the revised model to ensure the
proposed mining will not result in greater impacts than authorised by the
Consent.

2 | Establish Cordeaux Reservoir borehole series to inform regional
groundwater model and reservoir seepage model. Shear planes will be
identified by Time Domain Reflectometry (TDR).
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REF |Risk HAZARD TID TREATMENT OPTIONS
1D1 3 | Valley closure results in impacts in excess of 1 |Implement scheduled review of performance measures including valley
development consent conditions for Wongawilli Creek closure and water quality results to Wongawilli Creek during the initial
(including no more than minor environmental 500 metres of mining of each longwall block, commencing with Longwall
consequences). 22. Actions to include consideration of mine planning implications when
reviewing the results.
1D3 3 | Groundwater drawdown results in impacts in excess off 1 |[Implement scheduled review of performance measures including valley
development consent conditions for Wongawilli Creek closure and water quality results to Wongawilli Creek during the initial
(including no more than minor environmental 500 metres of mining of each longwall block, commencing with Longwall
consequences) 22. Actions to include consideration of mine planning implications when
reviewing the results.
1F1 3 | Surface subsidence, sub-surface movements or valley | 1 [Swamp offset liability for swamp (adjacent to Longwall 24B) to be
closure result in impacts to Swamps in excess of determined and included in the Fauna and Flora Assessment. SMP to
development consent and SMP conditions commit to offset any impact to the swamp in line with the swamp offset
policy.
1D2 1 |Lineaments, faults, dykes and intrusions result in 1 |None Identified
impacts in excess of development consent conditions
for Wongawilli Creek (including no more than minor
environmental consequences)
1E1 1 |Subsidence impacts with fracturing and changes in 1 | Continue and expand the Dendrobium ecological monitoring programme
flow results in loss of surface water impacts and to include CR36 prior to the commencement of Longwall 28 to inform
affects to threatened species. assessments and mine planning decisions.
111 1 | Subsidence impacts to the safety and serviceability of | 1 |Continue engagement with Transgrid to complete management plans,
the 330kV transmission towers and lines. including TARP, and mitigation measures in advance to the mining under
the 330kV transmission towers and lines.
2 | Extend the ground monitoring points along the 330kV transmission line to
inform assessments and mine planning decisions.
112 0.3 | Subsidence impacts to the safety and serviceability of | 1 |Engage with Endeavour Energy to complete management plans and
the 33kV power lines and poles mitigation measures in advance to the mining under the 33kV power lines
and poles to inform assessments and mine planning decisions.
2 |Extend the ground monitoring points along the 33kV power lines to
inform assessments and mine planning decisions.
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CONSULTING

REF

Con

HAZARD

TID

TREATMENT OPTIONS

30

Surface subsidence, sub-surface movements or far
field effects result in adverse impacts to the Cordeaux
Dam Wall, (including consideration of Heritage values
and monitoring under the CMP).

Review existing far field monitoring programme and implement additional
monitoring points, as required, to refine the far field monitoring
programme. Include consideration of baseline monitoring for seasonal
environmental movements. Data is used to inform groundwater
assessments and mine planning decisions.

Engage with WaterNSW and Dam Safety NSW in regard to monitoring
programme for the dam structures (existing) and any new proposed
monitoring points. This informs groundwater assessments and mine
design.

Engage a Dam Engineer in consultation with WaterNSW and Dam Safety
NSW to establish Dam performance criteria with regards to movements

Establish a technical committee to Develop Management plan for the
monitoring of the Cordeaux Dam wall including development of TARPs
etc. (including consideration of Heritage values and monitoring under the
CMP). Results inform assessments and mine planning decisions.

1G1

30

Subsidence impacts and fracturing of the rock
platform affecting cultural heritage value

Continue consultation with Registered Aboriginal Parties (RAP) with
regards to mining, values and consequences of impact to the Aboriginal
Heritage Sites

Survey prisms and GNSS to be installed at the rock platform to measure
seasonal environmental effects along with mining effects to inform
assessments and mine planning decisions.

Complete base line photogrammetry and LASER scanning of the rock
platform and features, including closure monitoring of the rock shelter to
inform assessments and mine planning decisions.

Survey prisms and GNSS to be installed at another rock platform with
similar topography to measure seasonal environmental effects along with
mining effects (above Longwall 23)

Apply Aboriginal Heritage Impact Permit (AHIP) for Area 3C including the
rock platform

Apply Aboriginal Heritage Impact Permit (AHIP) for the rock platform
monitoring equipment installation

1H1

30

Subsidence impacts and damage to Aboriginal Heritage
Sites affecting cultural heritage value

Continue consultation with Registered Aboriginal Parties (RAP) with
regards to mining, values and consequences of impact to the Aboriginal
Heritage Sites

Complete base line photogrammetry or LASER scanning of the Aboriginal
Heritage Sites and features to inform assessments and mine planning
decisions.

Apply Aboriginal Heritage Impact Permit (AHIP) for Area 3C including the
Aboriginal Heritage Sites

1A1

10

Surface subsidence and sub-surface ground
movements results in impacts in excess of
Development Consent (no more than negligible
impacts as defined by the regional groundwater model)
and/or DPHI NSW conditions (target of no more than
1ML per day cumulative leakage from Cordeaux
Reservoir) in addition to Groundwater Licences, Aquifer|
Interference Policy and minimal harm criteria

Continue to periodically review (end of panel) and refine subsidence
monitoring data against predictions as well as the groundwater model
using new field data (e.g. permeability data, defect logging) and calibrate
the groundwater model against monitoring results including peer review at
appropriate intervals. Review the revised model to ensure the proposed
mining will not result in greater impacts than authorised by the Consent.

1A2

10

Lineaments concentrate subsidence or groundwater in
excess of Development Consent (no more than
negligible impacts as defined by the regional
groundwater model) and/or DPHI NSW conditions
(target of no more than 1ML per day cumulative
leakage from Cordeaux Reservoir) in addition to

Continue to periodically review (end of panel) and refine subsidence
monitoring data against predictions as well as the groundwater model
using new field data (e.g. permeability data, defect logging) and calibrate
the groundwater model against monitoring results including peer review at
appropriate intervals. Review the revised model to ensure the proposed
mining will not result in greater impacts than authorised by the Consent.

Groundwater Licences, Aquifer Interference Policy and
minimal harm criteria

Conduct ongoing underground geological mapping in the vicinity of known
dykes, faults with any projection below known lineaments. e.g. through
Pioneer/Figtree Mains and gate road development. This informs
groundwater assessments and mine design.

Continue to periodically review (end of panel) and update the Lake
Cordeaux seepage model using new field data (e.g. permeability data,
defect logging). This informs groundwater assessments and mine design.
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REF [Con HAZARD TID TREATMENT OPTIONS
1A3 10 | Faults and dykes result in impacts in excess of 1 | Establish Cordeaux Reservoir borehole series to inform regional

Development Consent (no more than negligible groundwater model and reservoir seepage model. Groundwater chemistry|

impacts as defined by the regional groundwater model) and age to be monitored to identify seepage from the reservoir.

and/or DPHINSW conditions (target of no more than 2 | Update the Dendrobium Area 3C Groundwater Monitoring Programme to

1ML per day cumulative leakage from Cordeaux include sufficient monitoring holes within the barrier pillar for Lake

Reservoir) in addition to Groundwater Licences, Aquifer Cordeaux to support the DPHI approved seepage model. Taking into

Interference Policy and minimal harm criteria account recommendations from the independent expert panel and over
goaf longwall holes based on the revised mine plan and current
negotiations with DPHI.

1A4 10 | Shear planes (including basal shear planes) transmits 1 | Continue to periodically review (end of panel) and refine subsidence
groundwater in excess of Development Consent monitoring data against predictions as well as the groundwater model

Conditions (no more than negligible impacts as defined using new field data (e.g. permeability data, defect logging) and calibrate

by the regional groundwater model) and/or DPHI NSW the groundwater model against monitoring results including peer review

conditions (target of no more than 1ML per day at appropriate intervals. Review the revised model to ensure the
cumulative leakage from Cordeaux Reservoir) in proposed mining will not result in greater impacts than authorised by the
addition to Groundwater Licence, Aquifer Interference Consent.

Policy and minimal harm criteria. 2 | Establish Cordeaux Reservoir borehole series to inform regional
groundwater model and reservoir seepage model. Shear planes will be
identified by Time Domain Reflectometry (TDR). In the event that shearing
is detected will initiate follow up investigation. Data is used to inform
groundwater assessments and mine planning decisions.

1c1 10 | Surface subsidence and sub-surface ground 1 |Continue to periodically review (end of panel) and refine subsidence
movements results in impacts excess of Development monitoring data against predictions as well as the groundwater model

Consent (no more than negligible impacts as defined by using new field data (e.g. permeability data, defect logging) and calibrate

the regional groundwater model) in addition to the groundwater model against monitoring results including peer review

Groundwater Licence, Aquifer Interference Policy and at appropriate intervals. Review the revised model to ensure the

minimal harm criteria. proposed mining will not result in greater impacts than authorised by the
Consent.

1C2 10 | Lineaments concentrate subsidence or groundwater 1 | Continue to periodically review (end of panel) and refine subsidence
impacts in excess of Development Consent conditions monitoring data against predictions as well as the groundwater model

(and Groundwater Licence, Aquifer Interference using new field data (e.g. permeability data, defect logging) and calibrate

policy, minimal harm criteria). the groundwater model against monitoring results including peer review
at appropriate intervals. Review the revised model to ensure the
proposed mining will not result in greater impacts than authorised by the
Consent.

1C3 10 | Faults and dykes result in impacts in excess of 1 | Continue to periodically review (end of panel) and refine subsidence
development consent conditions (and Groundwater monitoring data against predictions as well as the groundwater model

Licence, Aquifer Interference Policy and associated using new field data (e.g. permeability data, defect logging) and calibrate

minimal harm criteria) on groundwater quantity the groundwater model against monitoring results including peer review
at appropriate intervals. Review the revised model to ensure the
proposed mining will not result in greater impacts than authorised by the
Consent.

1ca 10 |Shear planes (including basal shear planes) transmits 1 | Continue to periodically review (end of panel) and refine subsidence
groundwater in excess of development consent monitoring data against predictions as well as the groundwater model
conditions (and Groundwater Licence, Aquifer using new field data (e.g. permeability data, defect logging) and calibrate

Interference Policy and associated minimal harm the groundwater model against monitoring results including peer review

criteria) on groundwater quantity at appropriate intervals. Review the revised model to ensure the
proposed mining will not result in greater impacts than authorised by the
Consent.

2 | Establish Cordeaux Reservoir borehole series to inform regional
groundwater model and reservoir seepage model. Shear planes will be
identified by Time Domain Reflectometry (TDR).

1D1 10 | Valley closure results in impacts in excess of 1 |Implement scheduled review of performance measures including valley
development consent conditions for Wongawilli Creek closure and water quality results to Wongawilli Creek during the initial

(including no more than minor environmental 500 metres of mining of each longwall block, commencing with Longwall

consequences). 22. Actions to include consideration of mine planning implications when
reviewing the results.

1D2 10 | Lineaments, faults, dykes and intrusions result in 1 |None Identified

impacts in excess of development consent conditions

for Wongawilli Creek (including no more than minor

environmental consequences)
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1D3 10 | Groundwater drawdown results in impacts in excess off 1 |Implement scheduled review of performance measures including valley
development consent conditions for Wongawilli Creek closure and water quality results to Wongawilli Creek during the initial
(including no more than minor environmental 500 metres of mining of each longwall block, commencing with Longwall
consequences) 22. Actions to include consideration of mine planning implications when
reviewing the results.
1D4 10 | Fracturing and changes in flow results in changes to 1 | Complete water quality assessment, including iron staining affects with
water quality in excess of development consent specific consideration of Wongawilli Creek and CR36. Actions to include
conditions (Schedule 3 - Condition 3) consideration of mine planning implications when reviewing the
assessment outcomes.
1E1 10 | Subsidence impacts with fracturing and changes in 1 | Continue and expand the Dendrobium ecological monitoring programme
flow results in loss of surface water impacts and to include CR36 prior to the commencement of Longwall 28 to inform
affects to threatened species. assessments and mine planning decisions.
1E2 10 | Subsidence impacts with fracturing and changes in 1 | Complete water quality assessment, including iron staining affects with
flow results in changes to water quality in excess of specific consideration of Wongawilli Creek and CR36. Actions to include
development consent conditions (Schedule 3 - consideration of mine planning implications when reviewing the
Condition 3) assessment outcomes.
1F1 10 | Surface subsidence, sub-surface movements or valley | 1 |Swamp offset liability for swamp (adjacent to Longwall 24B) to be
closure result in impacts to Swamps in excess of determined and included in the Fauna and Flora Assessment. SMP to
development consent and SMP conditions commit to offset any impact to the swamp in line with the swamp offset
policy.
111 10 | Subsidence impacts to the safety and serviceability of | 1 |Continue engagement with Transgrid to complete management plans,
the 330kV transmission towers and lines. including TARP, and mitigation measures in advance to the mining under
the 330kV transmission towers and lines.
2 | Extend the ground monitoring points along the 330kV transmission line to
inform assessments and mine planning decisions.
112 3 | Subsidence impacts to the safety and serviceability of | 1 |Engage with Endeavour Energy to complete management plans and
the 33kV power lines and poles mitigation measures in advance to the mining under the 33kV power lines
and poles to inform assessments and mine planning decisions.
2 |Extend the ground monitoring points along the 33kV power lines to
inform assessments and mine planning decisions.
113 1 |Subsidence affects the State Survey Marks. 1 | Notify Spatial Services NSW that State Survey Marks will be affected by
mine subsidence
2 | Liaise with Spatial Services NSW, regarding State Survey Marks, after
subsidence and re-establish co-ordinates as required.
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ID HAZARD TID TREATMENT OPTIONS RESPONSIBILITY IMPLEMENTATION COMMENTS COMPLETED (Sign Off)
1A1 |Surface subsidence and sub-surface 1 | Continue to periodically review (end of Linda Zanotto (Assessment by Saturday, 1 February 2025
ground movements results in impacts panel) and refine subsidence monitoring | Watershed Hydrogeo)
in excess of Development Consent (no data against predictions as well as the
more than negligible impacts as groundwater model using new field data
defined by the regional groundwater (e.g. permeability data, defect logging)
model) and/or DPHI NSW conditions and calibrate the groundwater model
(target of no more than 1ML per day against monitoring results including peer
cumulative leakage from Cordeaux review at appropriate intervals. Review
Reservoir) in addition to Groundwater the revised model to ensure the proposed
Licences, Aquifer Interference Policy mining will not result in greater impacts
and minimal harm criteria than authorised by the Consent.
1A2 |Lineaments concentrate subsidence or | 1 | Continue to periodically review (end of Linda Zanotto (Assessment by Saturday, 1 February 2025
groundwater in excess of panel) and refine subsidence monitoring | Watershed Hydrogeo)
Development Consent (no more than data against predictions as well as the
negligible impacts as defined by the groundwater model using new field data
regional groundwater model) and/or (e.g. permeability data, defect logging)
DPHI NSW conditions (target of no and calibrate the groundwater model
more than 1ML per day cumulative against monitoring results including peer
leakage from Cordeaux Reservoir) in review at appropriate intervals. Review
addition to Groundwater Licences, the revised model to ensure the proposed
Aquifer Interference Policy and mining will not result in greater impacts
minimal harm criteria than authorised by the Consent.
2 | Conduct ongoing underground geological | Linda Zanotto (Assessment by Mike Sunday, 1 February 2026
mapping in the vicinity of known dykes, Wang)
faults with any projection below known
lineaments. e.g. through Pioneer/Figtree
Mains and gate road development. This
informs groundwater assessments and
mine design.
3 | Continue to periodically review (end of Linda Zanotto (Assessment by HGEO) | Sunday, 1 February 2026

panel) and update the Lake Cordeaux
seepage model using new field data (e.g.
permeability data, defect logging). This
informs groundwater assessments and
mine design.
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¥ i .
Treatment Schedule consuirive | AR3970 Subsidence Management Plan Page 48
ID HAZARD TID TREATMENT OPTIONS RESPONSIBILITY IMPLEMENTATION COMMENTS COMPLETED (Sign Off)
1A3 |Faults and dykes result in impacts in 1 | Establish Cordeaux Reservoir borehole Linda Zanotto (By Watershed Hydro + | Sunday, 1 February 2026
excess of Development Consent (no series to inform regional groundwater HGEO)
more than negligible impacts as model and reservoir seepage model.
defined by the regional groundwater Groundwater chemistry and age to be
model) and/or DPHI NSW conditions monitored to identify seepage from the
(target of no more than 1ML per day reservoir.
cumulative leakage from Cordeaux 2 | Update the Dendrobium Area 3C Linda Zanotto Tuesday, 1 July 2025
Reservoir) in addition to Groundwater Groundwater Monitoring Programme to
Licences, Aquifer Interference Policy include sufficient monitoring holes within
and minimal harm criteria the barrier pillar for Lake Cordeaux to
support the DPHI approved seepage
model. Taking into account
recommendations from the independent
expert panel and over goaf longwall holes
based on the revised mine plan and
current negotiations with DPHI.
1A4 |Shear planes (including basal shear 1 | Continue to periodically review (end of Linda Zanotto (Assessment by Saturday, 1 February 2025
planes) transmits groundwater in panel) and refine subsidence monitoring | Watershed Hydrogeo)
excess of Development Consent data against predictions as well as the
Conditions (no more than negligible groundwater model using new field data
impacts as defined by the regional (e.g. permeability data, defect logging)
groundwater model) and/or DPHI and calibrate the groundwater model
NSW conditions (target of no more against monitoring results including peer
than 1ML per day cumulative leakage review at appropriate intervals. Review
from Cordeaux Reservoir) in addition the revised model to ensure the proposed
to Groundwater Licence, Aquifer mining will not result in greater impacts
Interference Policy and minimal harm than authorised by the Consent.
criteria. 2 | Establish Cordeaux Reservoir borehole Linda Zanotto (Hugo Kaag) Tuesday, 1 July 2025

series to inform regional groundwater
model and reservoir seepage model.
Shear planes will be identified by Time
Domain Reflectometry (TDR). In the event
that shearing is detected will initiate
follow up investigation. Data is used to
inform groundwater assessments and
mine planning decisions.
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SITE GMS3 - Illlawarra Metallurgical Coal

AR3970

SYSTEM Dendrobium Area 3C Longwalls 24 to 29
Subsidence Management Plan

Sheet
Page 49

ID

HAZARD

TID

TREATMENT OPTIONS

RESPONSIBILITY

IMPLEMENTATION

COMMENTS

COMPLETED (Sign Off)

1B1

1c1

Surface subsidence, sub-surface
movements or far field effects result
in adverse impacts to the Cordeaux
Dam Wall, (including consideration of
Heritage values and monitoring under
the CMP).

Surface subsidence and sub-surface
ground movements results in impacts
excess of Development Consent (no
more than negligible impacts as
defined by the regional groundwater
model) in addition to Groundwater
Licence, Aquifer Interference Policy
and minimal harm criteria.

1

Review existing far field monitoring
programme and implement additional
monitoring points, as required, to refine
the far field monitoring programme.
Include consideration of baseline
monitoring for seasonal environmental
movements. Data is used to inform
groundwater assessments and mine
planning decisions.

Engage with WaterNSW and Dam Safety
NSW in regard to monitoring programme
for the dam structures (existing) and any
new proposed monitoring points. This
informs groundwater assessments and
mine design.

Engage a Dam Engineer in consultation
with WaterNSW and Dam Safety NSW to
establish Dam performance criteria with
regards to movements

Establish a technical committee to
Develop Management plan for the
monitoring of the Cordeaux Dam wall
including development of TARPs etc.
(including consideration of Heritage
values and monitoring under the CMP).
Results inform assessments and mine
planning decisions.

Continue to periodically review (end of
panel) and refine subsidence monitoring
data against predictions as well as the
groundwater model using new field data
(e.g. permeability data, defect logging)
and calibrate the groundwater model
against monitoring results including peer
review at appropriate intervals. Review
the revised model to ensure the proposed
mining will not result in greater impacts
than authorised by the Consent.

David Read

Linda Zanotto (with David Read)

Linda Zanotto (with David Read)

Linda Zanotto (with David Read)

Linda Zanotto (Assessment by
Watershed Hydrogeo)

Saturday, 1 February 2025

Tuesday, 1 July 2025

Tuesday, 1 July 2025

Tuesday, 1 July 2025

Saturday, 1 February 2025
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AXYS

SITE GMS3 - Illlawarra Metallurgical Coal

SYSTEM Dendrobium Area 3C Longwalls 24 to 29

Sheet
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ID HAZARD TID TREATMENT OPTIONS RESPONSIBILITY IMPLEMENTATION COMMENTS COMPLETED (Sign Off)
1C2 |Lineaments concentrate subsidence or | 1 | Continue to periodically review (end of Linda Zanotto (Assessment by Saturday, 1 February 2025

groundwater impacts in excess of panel) and refine subsidence monitoring | Watershed Hydrogeo)
Development Consent conditions (and data against predictions as well as the
Groundwater Licence, Aquifer groundwater model using new field data
Interference policy, minimal harm (e.g. permeability data, defect logging)
criteria). and calibrate the groundwater model
against monitoring results including peer
review at appropriate intervals. Review
the revised model to ensure the proposed
mining will not result in greater impacts
than authorised by the Consent.
1C3 |Faults and dykes result in impacts in 1 | Continue to periodically review (end of Linda Zanotto (Assessment by Saturday, 1 February 2025
excess of development consent panel) and refine subsidence monitoring | Watershed Hydrogeo)
conditions (and Groundwater Licence, data against predictions as well as the
Aquifer Interference Policy and groundwater model using new field data
associated minimal harm criteria) on (e.g. permeability data, defect logging)
groundwater quantity and calibrate the groundwater model
against monitoring results including peer
review at appropriate intervals. Review
the revised model to ensure the proposed
mining will not result in greater impacts
than authorised by the Consent.
1C4 |Shear planes (including basal shear 1 | Continue to periodically review (end of Linda Zanotto (Assessment by Saturday, 1 February 2025
planes) transmits groundwater in panel) and refine subsidence monitoring | Watershed Hydrogeo)
excess of development consent data against predictions as well as the
conditions (and Groundwater Licence, groundwater model using new field data
Aquifer Interference Policy and (e.g. permeability data, defect logging)
associated minimal harm criteria) on and calibrate the groundwater model
groundwater quantity against monitoring results including peer
review at appropriate intervals. Review
the revised model to ensure the proposed
mining will not result in greater impacts
than authorised by the Consent.
2 | Establish Cordeaux Reservoir borehole Linda Zanotto (Hugo Kaag) Tuesday, 1 July 2025
series to inform regional groundwater
model and reservoir seepage model.
Shear planes will be identified by Time
Domain Reflectometry (TDR).
1D1 |Valley closure results in impacts in 1 | Implement scheduled review of Linda Zanotto Sunday, 1 February 2026

excess of development consent
conditions for Wongawilli Creek
(including no more than minor
environmental consequences).

performance measures including valley
closure and water quality results to
Wongawilli Creek during the initial 500
metres of mining of each longwall block,
commencing with Longwall 22. Actions to
include consideration of mine planning
implications when reviewing the results.
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ID HAZARD TID TREATMENT OPTIONS RESPONSIBILITY IMPLEMENTATION COMMENTS COMPLETED (Sign Off)
1D2 |Lineaments, faults, dykes and 1 | None Identified
intrusions result in impacts in excess
of development consent conditions
for Wongawilli Creek (including no
more than minor environmental
consequences)
1D3 |Groundwater drawdown results in 1 | Implement scheduled review of Linda Zanotto Sunday, 1 February 2026
impacts in excess of development performance measures including valley
consent conditions for Wongawiilli closure and water quality results to
Creek (including no more than minor Wongawilli Creek during the initial 500
environmental consequences) metres of mining of each longwall block,
commencing with Longwall 22. Actions to
include consideration of mine planning
implications when reviewing the results.
1D4 |Fracturing and changes in flow results 1 | Complete water quality assessment, Linda Zanotto (Assessment by HGEO) | Saturday, 1 February 2025
in changes to water quality in excess including iron staining affects with
of development consent conditions specific consideration of Wongawilli
(Schedule 3 - Condition 3) Creek and CR36. Actions to include
consideration of mine planning
implications when reviewing the
assessment outcomes.
1E1 |Subsidence impacts with fracturing 1 | Continue and expand the Dendrobium Linda Zanotto Tuesday, 1 July 2025
and changes in flow results in loss of ecological monitoring programme to
surface water impacts and affects to include CR36 prior to the commencement
threatened species. of Longwall 28 to inform assessments and
mine planning decisions.
1E2 |Subsidence impacts with fracturing 1 | Complete water quality assessment, Linda Zanotto (Assessment by HGEO) | Saturday, 1 February 2025
and changes in flow results in changes including iron staining affects with
to water quality in excess of specific consideration of Wongawilli
development consent conditions Creek and CR36. Actions to include
(Schedule 3 - Condition 3) consideration of mine planning
implications when reviewing the
assessment outcomes.
1F1 |Surface subsidence, sub-surface 1 | Swamp offset liability for swamp Linda Zanotto Saturday, 1 February 2025

movements or valley closure result in
impacts to Swamps in excess of
development consent and SMP
conditions

(adjacent to Longwall 24B) to be
determined and included in the Fauna
and Flora Assessment. SMP to commit to
offset any impact to the swamp in line
with the swamp offset policy.
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ID

HAZARD

TID

TREATMENT OPTIONS

RESPONSIBILITY

IMPLEMENTATION

COMMENTS

COMPLETED (Sign Off)

1G1

1H1

11

Subsidence impacts and fracturing of
the rock platform affecting cultural
heritage value

Subsidence impacts and damage to
Aboriginal Heritage Sites affecting
cultural heritage value

Subsidence impacts to the safety and
serviceability of the 330kV
transmission towers and lines.

1

Continue consultation with Registered
Aboriginal Parties (RAP) with regards to
mining, values and consequences of
impact to the Aboriginal Heritage Sites
Survey prisms and GNSS to be installed at
the rock platform to measure seasonal
environmental effects along with mining
effects to inform assessments and mine
planning decisions.

Complete base line photogrammetry and
LASER scanning of the rock platform and
features, including closure monitoring of
the rock shelter to inform assessments
and mine planning decisions.

Survey prisms and GNSS to be installed at
another rock platform with similar
topography to measure seasonal
environmental effects along with mining
effects (above Longwall 23)

Apply Aboriginal Heritage Impact Permit
(AHIP) for Area 3C including the rock
platform

Apply Aboriginal Heritage Impact Permit
(AHIP) for the rock platform monitoring
equipment installation

Continue consultation with Registered
Aboriginal Parties (RAP) with regards to
mining, values and consequences of
impact to the Aboriginal Heritage Sites
Complete base line photogrammetry or
LASER scanning of the Aboriginal Heritage
Sites and features to inform assessments
and mine planning decisions.

Apply Aboriginal Heritage Impact Permit
(AHIP) for Area 3C including the
Aboriginal Heritage Sites

Continue engagement with Transgrid to
complete management plans, including
TARP, and mitigation measures in
advance to the mining under the 330kV
transmission towers and lines.

Extend the ground monitoring points
along the 330kV transmission line to
inform assessments and mine planning
decisions.

Linda Zanotto (Niche)

Linda Zanotto (Niche)

Linda Zanotto (Niche)

Linda Zanotto (Mick Stevens)

Linda Zanotto (Niche)

Linda Zanotto

Linda Zanotto (Niche)

Linda Zanotto (Niche)

Linda Zanotto (Niche)

David Read

Linda Zanotto (Mick Stevens)

Saturday, 1 February 2025

Saturday, 1 February 2025

Saturday, 1 February 2025

Saturday, 1 February 2025

Saturday, 1 February 2025

Tuesday, 1 July 2025

Tuesday, 1 July 2025

Saturday, 1 February 2025

Saturday, 1 February 2025

Sunday, 1 February 2026

Sunday, 1 February 2026
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ID HAZARD TID TREATMENT OPTIONS RESPONSIBILITY IMPLEMENTATION COMMENTS COMPLETED (Sign Off)
112 |Subsidence impacts to the safety and 1 | Engage with Endeavour Energy to David Read Sunday, 1 February 2026

serviceability of the 33kV power lines complete management plans and
and poles mitigation measures in advance to the

mining under the 33kV power lines and
poles to inform assessments and mine
planning decisions.

2 | Extend the ground monitoring points Linda Zanotto (Mick Stevens) Sunday, 1 February 2026
along the 33kV power lines to inform
assessments and mine planning decisions.

113 |Subsidence affects the State Survey 1 | Notify Spatial Services NSW that State Linda Zanotto (Mick Stevens) Saturday, 1 February 2025
Marks. Survey Marks will be affected by mine
subsidence
2 | Liaise with Spatial Services NSW, Linda Zanotto (Mick Stevens) Sunday, 1 February 2026

regarding State Survey Marks, after
subsidence and re-establish co-ordinates
as required.
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AXYS

Risk Analysis Risk Order (Associated with Lineaments)

CONSULTING

REF |Risk HAZARD TID TREATMENT OPTIONS
1A2 3 | Lineaments concentrate subsidence or groundwater in| 1 |Continue to periodically review (end of panel) and refine subsidence
excess of Development Consent (no more than monitoring data against predictions as well as the groundwater model
negligible impacts as defined by the regional using new field data (e.g. permeability data, defect logging) and calibrate
groundwater model) and/or DPHI NSW conditions the groundwater model against monitoring results including peer review
(target of no more than 1ML per day cumulative at appropriate intervals. Review the revised model to ensure the
leakage from Cordeaux Reservoir) in addition to proposed mining will not result in greater impacts than authorised by the
Groundwater Licences, Aquifer Interference Policy and Consent.
minimal harm criteria 2 | Conduct ongoing underground geological mapping in the vicinity of known
dykes, faults with any projection below known lineaments. e.g. through
Pioneer/Figtree Mains and gate road development. This informs
groundwater assessments and mine design.
3 | Continue to periodically review (end of panel) and update the Lake
Cordeaux seepage model using new field data (e.g. permeability data,
defect logging). This informs groundwater assessments and mine design.
1C2 3 | Lineaments concentrate subsidence or groundwater 1 |Continue to periodically review (end of panel) and refine subsidence
impacts in excess of Development Consent conditions monitoring data against predictions as well as the groundwater model
(and Groundwater Licence, Aquifer Interference using new field data (e.g. permeability data, defect logging) and calibrate
policy, minimal harm criteria). the groundwater model against monitoring results including peer review
at appropriate intervals. Review the revised model to ensure the
proposed mining will not result in greater impacts than authorised by the
Consent.
1D2 1 |Lineaments, faults, dykes and intrusions result in 1 |[None Identified
impacts in excess of development consent conditions
for Wongawilli Creek (including no more than minor
environmental consequences)

Print Date: 31 January 2025
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