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1. INTRODUCTION 

1.1 Project Background  

Illawarra Coal Holdings Pty Ltd (ICHPL) operates the Bulli Seam Operations (BSO) Appin Mine extracting hard coking coal used for steel production. 

On 22 December 2011 the Planning and Assessment Commission (PAC), under delegation of the Minister for Planni ng, approved BSO (MP 08_0150) 

under Part 3A of the Environmental Planning and Assessment Act 1979 (EP&A Act) to continue mining operations until 2041.  

This Land  Management Plan  (LMP) support s the Longwalls 712 to 716 Extraction Plan for mining of coal in Appin Area 7 (AA7) mining domain.  

1.2 Scope  

The scope of this LMP includes the proposed management of potential impacts and environmental consequences on land with a foc us on cliffs 

and steep slopes within the Study Area as a result of the mining of Longwalls 712 to 716.  

1.3 Study Area  

The Study Area for the Extraction Plan is defined in accordance with MSEC (2025) as the surface area predicted to be affected  by the proposed 

mining of Longwalls 712 to 716 and encompasses the areas bounded by the following limits ( Error! Reference source not found. ): 

�x A 35 o angle of draw line from the maximum depth of cover, which equates to a horizontal distance varying between 555 m and 800 m 

around the limits of the proposed extraction areas for Longwalls 712 to 716, and  

�x The predicted limit of vertical subsidence, taken as the 20 mm subsidence contour, resulting from the extraction of the propo sed Longwalls 

712 to 716. 

Additionally, features potentially sensitive to far field movements, which includes horizontal, valley closure and upsidence movements that may be 

outside the 20  mm subsidence zone or 35 o angle of  d raw line have been assessed.  



Longwalls 7 12 to 716 
Land Management Plan  
  

 

 Page 6 of 42 
 

 

1.4 Objectives  

The objectives of this LMP are to identify at risk land geomorphology and manage the potential impacts and/or environmental c onsequences of 

the proposed workings on the land.  

�Æ�ã�Ø�Ö�Ü�Ù�Ü�Ö���Ù�â�Ö�è�æ���ê�Ü�ß�ß���Õ�Ø���â�á���Ö�ß�Ü�Ù�Ù�æ���Ô�á�×���æ�ç�Ø�Ø�ã���æ�ß�â�ã�Ø�æ���Ü�á�Ö�ß�è�×�Ü�á�Ú���Ö�ß�Ü�Ù�Ù�æ���â�Ù���ß�æ�ã�Ø�Ö�Ü�Ô�ß���æ�Ü�Ú�á�Ü�Ù�Ü�Ö�Ô�á�Ö�Ø�à���›�Ü�¡�Ø�¡���ß�â�á�Ú�Ø�å���ç�Û�Ô�á���¥�£�£���à���Ô�á�×�¢�â�å���Ûigher than 40 m and cliff - like 

rock faces higher than 5 m that constitute waterfalls, as defined by BSO approval Condition 1, Sched ule 3), and other cliffs flanking the Nepean River, 

as shown in  
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Figure  2 and the drawing in MSEC (202 5), Drawing No. MSEC1459 - 09 .  

1.5 Consultation  

The LMP will be developed in consultation with : 

�x Department of Planning, Housing and Infrastructure (DPHI);  

�x Resources Regulator; and  

�x Wollondilly Shire Council (WSC).  

Arrangements for individual private properties and assets will be described in the relevant 

Property Subsidence Management Plans (PSMPs) and or asset agreements to be negotiated with 

the property owners.  

ICHPL will make the LMP and other relevant environmental documentation publicly  available on 

the  GM3 website (Condition 11, Schedule 6).  
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Figure 1 Appin Area 7 (Longwalls 712 to 716) Study Area  
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Figure 2: Appin Area 7  Longwall 712 to 716  Location of Cliffs  and Steep Slopes  
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2. STATUTORY REQUIREMENTS 

Extraction of coal from Longwalls 712 to 716 will be in accordance with the conditions set out in the BSO Approval, applicable legislation as detailed 

in Section 2.2 and the requirements of relevant licenses and permits , including conditions attached to mining leases.  

2.1 BSO Approval  

Condition 5 ( j), Schedule 3 of the BSO Approval requires the preparation of a LMP to manage the potential impacts and/or environmental 

consequences of the proposed workings on land, including a specific focus on cliffs and steep slopes  as shown in Table 1.  

Table 1: Key Conditions of the BSO Approval MP 08_0150  

No.  Condition Requirement  Section  

C3.5(j)  The Proponent shall prepare and implement an Extraction Plan for first 
and second workings within each longwall mining domain to the 
satisfaction of the Planning Secretary. Each extraction plan must:  
 
include a Land Management Plan, which has been prepared in 
consultation with any affected public authorities, to manage the 
potential impacts and/or environmental consequences of the proposed 
second workings on land in general with a specific focus on clif fs and 
steep slopes.  

 
 
 
 
This Plan  
Section 
Error! 

Reference 

source not 

found.  

 

This LMP also addresses the requirements detailed in Condition 6, Schedule 3 and Condition 2, Schedule 6 of the BSO Approval as shown in Table 2. 

 

Table 2: Management Plan Requirements  

Project Approval Conditions  Section  
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Condition 6, Schedule 3  

The Proponent shall ensure that the management plans required under Condition 
5 (g) - (l) above include:  

a)  an assessment of the potential environmental consequences of the 
Extraction Plan, incorporating any relevant information that has been 
obtained since this approval;  

b)  a detailed description of the measures that would be implemented to 
remediate predicted impacts.  

 
 
 
Section 4 
 
Section Error! 

Reference source 

not found.  

Condition 2, Schedule 6  

The Proponent shall ensure that the management plans required under this 
approval are prepared in accordance with any relevant guidelines, and include:  

(a)  detailed baseline data;  
(b)  a description of:  

- the relevant statutory requirements (including any relevant approval, 
licence or lease conditions);  

- any relevant limits or performance measures/criteria;  
- the specific performance indicators that are proposed to be used to 

judge the performance of, or guide the implementation of, the project 
or any management measures;  

(c)  a description of the measures that would be implemented to comply with 
the relevant statutory, limits, requirements or performance 
measures/criteria;  

(d)  a program to monitor and report on the:  
- impacts and environmental performance of the project;  
- effectiveness of any management measures (see c above);  

(e)  a contingency plan to manage any predicted impacts and their 
consequences and to ensure that ongoing impacts reduce to levels 
below relevant impact assessment criteria as quickly as possible;  

(f)  a program to investigate and implement ways to improve the 
environmental performance of the project over time;  

(g)  a protocol for managing and reporting any:  

 
 
 
Section Error! 

Reference source 

not found.  
Section Error! 

Reference source 

not found.  
Section 5 
 
Section 5 to 8 
 
 
 
Section 5 to 8 
 
 
Section Error! 

Reference source 

not found.  
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- incidents;  
- complaints;  
- non - compliances with statutory requirements; and  
- exceedances of the impact assessment criteria and/or performance 

criteria; and  
(h)  a protocol for periodic review of the plan.  

Section 8 
 
 
Section Error! 

Reference source 

not found.  
 
Section Error! 

Reference source 

not found.  
 
 
 
 
 
Section Error! 

Reference source 

not found.  

 

Due consideration has been given to all BSO Approval Conditions in the preparation of this LMP, including those relating to auditing, rehabilitation 

and environmental management.  

2.2 Legislation and Guidelines  

This LMP has been developed with due regard to the requirements of the relevant legislation and advisory documents and guidel ines including:  

�x Australian Geomechanics Society Landslide Risk Management Guidelines, 2007.  

�x Australian Soil and Land Survey Field Handbook, 2009.  
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2.3 Relevant Leases and Licences  

The following licences or permits are  applicable to ICHPL operations in AA7: 

�x Mining Leases as per  Table 3. 

�x Environment Protection Licence (EPL) 2504 which applies to BSO, including Appin and West Cliff Mines. A copy of the licence c an be accessed 

at the EPA website .  

�x All relevant Occupational Health, Safety, Environment and Community approvals.  

�x Any additional leases, licences and approvals resulting from the BSO Approval.  

Table 3: Appin Mine Lease  

MINING LEASE -  DOCUMENT 

NUMBER 

START FINISH 

CCL 767 29 OCT 1991 08 JUL 2029  

ML 1433 24 JULY 1998 24 JULY 2043 

ML 1698  26 JUN 2014  26 JUN 2035 

ML 1832 9 AUG 2022  9 AUG 2043  

ML 1874 20 FEB 2020 20 FEB 2045 

ML 1892 4 SEP 2025 4 SEP 2046 
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3. BASELINE ASSESSMENT 

A Major Cliff Risk Assessment was conducted by IMC (2009) for the BSO EA based on information provided by MSEC, Gilbert & Associates, FloraSearch 

and Biosis Research.  

The Cliff Risk Assessment included a description of the BSO mine parameters and likely types of subsidence impacts that might  occur, the 

identification of significant natural features including major cliff lines, cliff lines of special significance, and an  assessment of the risk of impacts 

and consequences to each cliff line. The Study Area for the Major Cliff Risk Assessment included the Longwalls 712 to 716 Study Area.  

A revised baseline assessm ent of the cliffs, rock outcrops and steep slopes within the Study Area was conducted by MSEC (202 5). 

The definition of �â�¶�ß�Ü�Ù�Ù�æ�ã��provided in the BSO Approval is �­���â�¶�â�á�ç�Ü�á�è�â�è�æ���å�â�Ö�Þ���Ù�Ô�Ö�Ø�Ÿ���Ü�á�Ö�ß�è�×�Ü�á�Ú���â�é�Ø�å�Û�Ô�á�Ú�æ�Ÿ���Û�Ô�é�Ü�á�Ú���Ô���à�Ü�á�Ü�à�è�à���Û�Ø�Ü�Ú�Û�ç���â�Ù���¤�£���à�Ø�ç�å�Ø�æ���Ô�á�×���Ô��

minimum slope of 2 to 1, i.e. having a minimum angle to the horizontal of 63 �����â. 

�À�Æ�¸�¶�� �›�¥�£�¥�¨�œ�� �×�Ø�Ù�Ü�á�Ø�� �Ô�� �â�Ö�ß�Ü�Ù�Ù�ã�� �Ô�æ�� �â�Ô�� �Ö�â�á�ç�Ü�á�è�â�è�æ�� �å�â�Ö�Þ�� �Ù�Ô�Ö�Ø�� �ê�Ü�ç�Û�� �Ô�� �à�Ü�á�Ü�à�è�à�� �æ�ß�â�ã�Ø�� �â�Ù�� �¥�� �Ü�á�� �¤�� �›�É�­�»�Ÿ�� �Ü�¡�Ø�¡�� �©�¦�¡�§���œ�Ÿ�� �à�Ü�á�Ü�à�è�à�� �Û�Ø�Ü�Ú�Û�ç�� �â�Ù�� �¤0 m and minimum 

�Ö�â�á�ç�Ü�á�è�â�è�æ���ß�Ø�á�Ú�ç�Û���â�Ù���¥�£���à�ã���Ô�á�×���Ô���â�à�Ü�á�â�å���Ö�ß�Ü�Ù�Ù�ã���Ô�æ���âa continuous rock face with a minimum slope of 2 in 1 (V:H, i.e. 63.4°), a height between 5 and 10 

�à���Ô�á�×���à�Ü�á�Ü�à�è�à���Ö�â�á�ç�Ü�á�è�â�è�æ���ß�Ø�á�Ú�ç�Û���â�Ù���¥�£���à�ã�¡ 

�â�Æ�ç�Ø�Ø�ã���æ�ß�â�ã�Ø�æ�ã���Ô�å�Ø���×�Ø�Ù�Ü�á�Ø�×���Ü�á���ç�Û�Ø���µ�Æ�Â���´�ã�ã�å�â�é�Ô�ß���Ô�æ���â�Ô�á���Ô�å�Ø�Ô���â�Ù���ß�Ô�á�×���Û�Ô�é�Ü�á�Ú���Ô���Ú�å�Ô�×�Ü�Ø�á�ç���Õ�Ø�ç�ê�Ø�Ø�á���¤���Ü�á���¦���›�¦�¦�˜���â�Ù���¤�«�¡�¦���œ���Ô�á�×���¥���Ü�á���¤ �›�¥�£�£�˜���â�å���©�¦�¡�§���œ�ã�¡ 

Cliffs, minor cliffs and steep slopes  within the Study Area have been identified from the LiDAR surface level contours  and from site investigations  

and are shown in  
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Figure  2. 

Appin Area 7 Proposed Longwalls  712 to 716 Landslide Risk Assessment relating to Mine Subsidence 

Influences was prepared by SLR (2025)  to support the Extraction Plan. Section 3 of this report 

details the assessment methodology and process undertaken to initially categori se landslide 

risks to properties and features within the Extraction Plan area. From the review of various formats 

of data and preliminary observations across the Extraction Plan area, the residential sites 

�Ü�×�Ø�á�ç�Ü�Ù�Ü�Ø�×�� �Ô�æ�� �Õ�Ø�Ü�á�Ú�� �ê�Ü�ç�Û�Ü�á�� �ß�æ�ç�Ø�Ø�ã�� �æ�ß�â�ã�Ø�à�� �ç�Ø�å�å�Ô�Ü�á�� �Û�Ôve been categorised to develop a preliminary 

appraisal of the existing landslide hazards, site susceptibility and potential impact of mine 

subsidence upon the existing landslide risk levels.  

These categories ranged from Category A (No apparent slope issue relevant to the house 

structure �Ý not likely to require assessment for slope instability) through to Category F (Sites close 

to the Razorback escarpment, and/ or sites with slopes greater than 15 o �Ý these will be the sites 

requiring detailed LRM assessment) .  

3.1 Cliffs, Steep Slopes and Rock Outcrops  

3.1.1 Existing Environment  

Cliffs  and minor cliffs  have been identified within the Longwall s 712 to 716 Study Area and surrounds 

at locations described in  Table 4. 

Table 4 : Details of Cliffs within the vicinity of the Study Area (MSEC, 202 5)  

Cliff 

reference  

Overall 

length (m)  

Maximum 

height (m)  

Description  

CLIFFS 

RR- CL5 100 20 Directly above the previously extracted Longwall 710A  

RR- CL8 40  10 Directly above Longwall 714  

MINOR CLIFFS 

MCL01 43 7 Directly above Longwall 715  

MCL02 35 8 Directly above Longwall 715  

MCL03 50  8 Directly above Longwall 715  

MCL04 26 7 Directly above Longwall 715  

MCL05 46  9 Directly above Longwall 716  

MCL06 23 7 Directly above Longwall 716  

MCL07 41 5 Directly above Longwall 716  

MCL08 25 6 Directly above Longwall 716  

MCL09 35 6 Directly above Longwall 716  
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The characteristics of cliffs, steep slopes and rock outcrops within the Study Area include:  

�x Cliffs have been identified in the western part of the Study Area along Razorback Range. 

These cliffs have  formed in the sandstone members of the Wianamatta Group.  

�x Rock outcrops are defined as exposed rockfaces with heights of less than 5 m or slopes of 

less than 2 in 1. There are rock outcrops located across the Study Area, primarily along the 

Razorback Range and the incised creeks and tributaries.  

�x The steep slopes within the Study Area have been identified along Razorback Range above 

the western end of the proposed longwalls . 

�x No individual cliff lines in the Study Area are considered to be sufficiently unique or different 

�ç�â���å�Ø�ä�è�Ü�å�Ø���Ü�×�Ø�á�ç�Ü�Ù�Ü�Ö�Ô�ç�Ü�â�á���Ô�æ���ß�æ�ã�Ø�Ö�Ü�Ô�ß���æ�Ü�Ú�á�Ü�Ù�Ü�Ö�Ô�á�Ö�Ø�à���Ô�á�×���ç�Û�è�æ���å�Ø�ä�è�Ü�å�Ü�á�Ú���æ�ã�Ø�Ö�Ü�Ô�ß���Ö�â�á�æ�Ü�×�Ø�å�Ô�ç�Ü�â�á��

in a risk assessment framework.  

3.1.2 Nepean River Cliffs  

Cliffs have also been identified along the Nepean River; however, these features are located 

outside the Study Area and are at distances of more than 2 km from Longwall  712 and are not 

considered further in this Land Management Plan . 

3.2 Baseline Recording  

3.2.1 Slope Stability  Assessment  

Steep slopes within the Study Area were identified by MSEC (202 5). Slope instability has historically 

occurred along Razorback Range as part of the natural processes that occur in the region.  

A slope stability assessment was therefore undertaken at these locations by SLR (20 25) to  assess 

the potential effects of longwall mining on the known hazards at these slopes.   

Mass movement of steep slopes is unlikely to be induced by the proposed mining activities.  

Notwithstanding, ICHPL will develop and implement ongoing monitoring in consultation with  

potentially affected landowners through the PSMP process. Any mitigation or management 

measures would also be developed and  implemented in consultation with , and agreement of , the 

affected landowner through this process.  
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4.  PREDICTED IMPACTS 

In accordance with the findings of the Southern Coal Field  Inquiry (2009) and Independent Expert 

Panel for Mining in the Catchment  (2019a) , subsidence impacts are defined as : 

�x Subsidence effects  are defined as the deformation of ground mass such as horizontal and 

vertical movement, curvature and strains.  

�x Subsidence impacts  are the physical changes to the ground that are caused by 

subsidence effects, such as tensile and sheer cracking and buckling of strata.  

�x Environmental consequences  are then identified, for example, as a loss of surface water 

flows and standing pools.  

4.1 Subsidence Effects  

The potential impacts from mine subsidence include:   

�x Increase in the profile of slopes as a result of tilting of the landform during generation of 

�ç�Û�Ø���à�Ü�á�Ø���æ�è�Õ�æ�Ü�×�Ø�á�Ö�Ø���ß�Õ�â�ê�ß�à�¡���Ç�Û�Ø���Ü�á�Ö�å�Ø�Ô�æ�Ø���Ü�á���ç�Ü�ß�ç���å�Ø�ã�å�Ø�æ�Ø�á�ç�æ���Ô���à�Ô�å�Ú�Ü�á�Ô�ß���Ô�×�é�Ø�å�æ�Ø���Ü�á�Ù�ß�è�Ø�á�Ö�Ø���â�á��

potential instability by way of increased likelihood, as discussed in Coffey (2013).  

�x Re- initiation of previous landslid es through shearing produced by mine subsidence strains 

being localised along the basal plane of existing landslides and doing so at residual shear 

strength. The likelihood of the mechanics of this occurring are not considered higher than 

the potential for downslope displacements under natural conditions, and the generation 

of a re - mobilised landslide with residual strength over its base.  

�x Valley closure effects are a process whereby shearing is produced in the rock  mass as a 

result of the phenomenon of lateral straining towards incisions in the landform, such as 

creek lines , but also man - made civil engineering features such as railway or road cuttings. 

Strain concentration occurs at these features.  

�x Alteration of the near - surface groundwater table is potentially a mechanism that modifies 

the porewater distribution within sloping ground as a result of mine subsidence changing 

the rock  mass permeability during accommodation of mine subsidence.  

�x Rockfalls are a viable landslide mechanism due to mine subsidence, principally due to the 

potential for an increase in tilt of marginally stable blocks of bedded cliff - forming 

sandstone units. In addition, horizontal valley closure  displacements routinely occur at the 

boundaries of geological units, leading to a concentration at bedding planes. The 

potential for lateral strains induced by valley closure leads to an increase in the likelihood 

of rockfalls as a result of mine subsidenc e. The magnitude of critical strains to instigate 

rockfall instability depends upon the capacity of the rockface to accommodate lateral 

strains, which is an individual case - by - case assessment.  
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4.2  Cliffs and Overhangs  

4.2.1 Subsidence Predictions  

The cliffs and minor cliffs within the Study Area have been identified from the LiDAR surface level 

contours and from site investigations.  Cliffs have been identified in the western part of the Study 

Area along Razorback Range. These cliffs have formed in the sandstone members of the 

Wianamatta Group.  

A summary of the maximum predicted values of total vertical subsidence, tilt and curvature for 

the cliffs within the Study Area is provided in Table 5. 

There are rock outcrops located across the Study Area, primarily along the Razorback Range and 

the incised creeks and tributaries. The rock outcrops are located across the Study Area and, 

therefore, are expected to experience the full  range of predicted subsidence movements.  

Table 5: Maximum Predicted Vertical Subsidence, Tilt and Curvatures for the Cliffs  and Minor 

Cliffs within the Study Area (MSEC, 202 5)  

Reference  Maximum 

predicted total 

conventional 

subsidence  

(mm)  

Maximum 

predicted total 

conventional tilt 

(mm/m)  

Maximum 

predicted total 

curvature hogging 

curvature (km - 1)  

Maximum 

predicted total 

conventional 

sagging curvature 

(km - 1)  

CLIFFS 

RR- CL5 275 3.0 0.03  <0.01 

RR- CL8 900  1.5 0.04  0.01 

MINOR CLIFFS 

MCL01 1100 3.0 0.04  0.06  

MCL02 1150 3.0 0.02 0.08  

MCL03 1150 3.0 0.02 0.07 

MCL04 1150 3.0 0.02 0.08  

MCL05 650  5.5 0.05  0.02 

MCL06 350  3.5 0.06  <0.01 

MCL07 800  6.0 0.05  0.06  

MCL08 70 0.5 <0.01 <0.01 

MCL09 950  5.0 0.02 0.09  

The experience from Appin, Tower and Tahmoor Collieries indicates that the cliff instabilities were 

less than 5 % of the total length located directly above the mining area , and less than 3 % of the 
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total face area of cliffs located directly above the mining area. It is anticipated that a similar rate 

of impact would occur for the cliffs and minor cliffs located above the proposed longwalls.  

The two cliffs (Refs. RR - CL5 and RR- CL8) and eight of the minor cliffs (Refs. MCL01 to MCL07 and 

MCL09) are located above the mining area. The total length of these cliffs and minor cliffs is 

approximately 440 m and the total face area is approximately 455 0 m 2. 

MSEC (2025) assess that the impacts on the cliffs and minor cliffs located directly above the 

mining area (Refs. RR - CL5, RR- CL8, MCL01 to MCL07 and MCL09) would represent a total length of 

less than approximately 22 m and a total face area of less than approximately 137 m 2. 

There are no building structures or other built features located directly beneath the cliffs or minor 

cliffs within the Study Area. The risk to public safety, therefore, is considered to be low. However, it 

is recommended that, subject to landholder access , ICHPL carry out periodic inspections of the 

minor cliffs at a safe distance during active subsidence, to identify any fracturing, unstable rocks 

and rockfalls.   

Minor cliff MCL08 is located 275 m north of the proposed LW716. At this distance, adverse impacts 

are not anticipated at this minor cliff due to the proposed mining.  

Minor cliff MCL07 is located adjacent to the eastern side of Remembrance Drive along the 

Razorback Range and is directly above the proposed Longwall 716. While the potential for impacts 

on this minor cliff is considered low, ICHPL will carry out periodic i nspections of the minor cliffs 

along Remembrance Drive during active subsidence, to identify any fracturing, unstable rocks 

and rockfalls.  

4.2.2  Environmental Consequences  

Environmental consequences of a rock fall could potentially include changes to the visual  

landscape of the Study Area. A rock fall or landslide may result in the exposure of a fresh face of 

rock and debris scattered around the base of the cliff. As with naturally occurring instabilities, the 

exposed fresh rock - face weathers and erodes over time  to a point where it blends in with the 

remainder of the cliff face and in time the vegetation below the cliff regenerates.  

Cliff and overhang instabilities as well as surface cracking have potential to impact public safety. 

Public safety is addressed in the Public Safety Management Plan. Other potential environmental 

consequences of cliff/overhang instabilities may include imp acts on stream water quality, flora 

and fauna or their habitats, and Aboriginal heritage sites. These potential environmental 

consequences are addressed in the Water Management Plan, Biodiversity Management Plan and 

Heritage Management Plan.  

The extraction of the proposed longwalls is likely to result in fracturing of the rock outcrops and, 

where the rock is marginally stable, this could then result in instabilities. Previous experience in the 

Southern Coalfield indicates that the percentage o f rock outcrops that are likely to be impacted 

by mining is very small, representing on average less than 3 % of the total surface area.  
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The potential for isolated rockfalls, however, could result in a public safety risk where houses or 

infrastructure are located beneath large rock outcrops.  

SLR (2025) has undertaken a Landslide Risk Assessment (Appendix A) for Appin Area 7 Longwalls 

712 to 716 which describes the monitoring, response action, reporting and public safety  for this 

aspect .  

4.2.3  Other Impacts  

Although mining is unlikely to significantly increase the risk of cliffs and steep slope instabilities, 

the cliffs in the area are already inherently unstable. Consequently there is the possibility that a 

rock fall associated with the cliffs may occur natu rally during or following the period of mining.  

Natural hazards and mechanisms have been identified as root jacking, tree growth, soil wash -

out/erosion, and weathering of rock mass or defects. In a few cases, minor movement such as 

that induced by mining related non - systematic subsidence could potential ly exacerbate or 

further develop existing hazards by the following mechanisms:  

�x Altering/steepening the centres of gravity of a dislocated block or boulders.  

�x Further tilting or steepening of blocks or boulders already at their angle of repose.  

�x Exacerbating basal crushing on weak seams.  

4.3  Steep Slopes  

4.3.1 Subsidence Predictions  

The steep slopes within the Study Area have been identified along Razorback Range above the 

western end s of the proposed longwalls . 

The maximum predicted total subsidence  for the steep slopes along Razorback Range after the 

extraction of Longwalls 712 to 716, as determined by MSEC (20 25) is provided in Table 6. 

Table 6: Maximum Predicted Vertical Subsidence, Tilt and Curvature s for the Steep Slopes 

along Razorback Range after the Extraction of the proposed longwalls (MSEC, 202 5)  

Longwall  Maximum 

predicted total 

conventional 

subsidence  

(mm)  

Maximum 

predicted total 

conventional tilt 

(mm/m)  

Maximum 

predicted total 

curvature 

hogging 

curvature (km - 1)  

Maximum 

predicted total 

conventional 

sagging 

curvature (km - 1)  

Longwall 712  900  6.0 0.07 0.12 

Longwall 713  1200 6.0 0.07 0.13 

Longwall 714  1300 6.0 0.07 0.13 
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Longwall  Maximum 

predicted total 

conventional 

subsidence  

(mm)  

Maximum 

predicted total 

conventional tilt 

(mm/m)  

Maximum 

predicted total 

curvature 

hogging 

curvature (km - 1)  

Maximum 

predicted total 

conventional 

sagging 

curvature (km - 1)  

Longwall 715  1300 5.5 0.07 0.13 

Longwall 716  1300 6.0 0.07 0.13 

4.3.2  Environmental Consequences  

Slopes and the alignments of the tributaries within the Study Area would be likely to remain stable 

during and after mining, and the chance of soil slippage is small (MSEC, 2009).  

Past slope failures on the Razorback Range have typically occurred on the upper slopes well 

above any infrastructure. The visible flow paths and toe lobes do not, in all but a few cases, reach 

infrastructure which are generally confined to the foot - slopes.   

There is extensive experience of mining beneath steep slopes in the Southern Coalfield. These 

include steep slopes along the Cataract, Nepean, Bargo and Georges Rivers. No large - scale slope 

failures have been observed along these slopes in the Southern Coalfield where longwalls have 

been mined directly beneath them. Although no large - scale slope failures have been observed 

in the Southern Coalfield, tension cracking has b een observed at the tops and along the sides of 

steep slopes due to the increased horizontal movements in the downslope direction (MSEC, 2025).  

The steep slopes are more likely to be impacted by the mining - induced curvatures and strains. 

The potential impacts would generally result from the increased horizontal movements in the 

downslope direction, causing tension cracks to appear at the tops and along the sides of the 

slopes and compression ridges to form at the bottoms of the slopes.  

As the slopes along the Razorback range are steep, exhibit natural soil erosion and are predicted 

to experience the full range of predicted subsidence movements, it is likely that the extraction of 

the proposed longwalls would result in large surface crack s near the tops and along the sides of 

these slopes.  

While in most cases, impacts on steep slopes are likely to consist of surface cracks, there remains 

a low probability of large - scale downslope movements. Experience indicates that the probability 

of mining induced large - scale slippages is extremely low due  to the significant depth of cover 

within the Study Area.  

Notwithstanding, slope instabilities, as well as surface cracking, have potential to impact public 

safety. Public safety is addressed in the Public Safety Management Plan. Other potential 

environmental consequences of slope instabilities may include impact s on stream water quality, 

flora and fauna or their habitats, and Aboriginal heritage sites. These  potential environmental 
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consequences are addressed in the Water Management Plan, Biodiversity Management Plan and 

Heritage Management Plan.  

If required, remediation works will be undertaken to ensure that mining - induced cracking  does 

not result in significant soil erosion or an increase in water infiltration. In some cases,  erosion 

protection measures may be needed, such as the planting of additional vegetation in  order to 

stabilise the slopes in the longer term.  

SLR (2025) conducted a landslide risk assessment for Longwall 712 to 716 Study Area which 

concludes that the necessary obligations under the BSOP Approval and DPE guidelines have been 

met to continue to support mining.  Specifically : 

�x Landslide risk has been appropriately characterised in accordance  with the Australian 

Geomechanics Society (AGS) 2007 guidelines . 

�x There is no evidence to suggest th a t mine subsidence will materially increase landslide 

risk beyond tolerable thresholds when managed with recommended mitigation 

measures.  

�x Monitoring and management measures are in place and functioning effectively.  

�x Recommendations made by the Independent Advisory Panel on Underground Mining 

(IAPUM) in regard to the Extraction Plan for Longwalls 709 to 711 and 90 5 have been 

incorporated  (in the Landslide Risk Assessment)  and will be use d in the Land Management 

Plan. 

Accordingly, SLR  (2025)  considers the Landslide Risk Assessment and this management plan  

provides a sound and defensible basis for the regulated continuation of longwall mining in Appin 

Area 7.  
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5. PERFORMANCE MEASURES AND INDICATORS  

The BSO Approval provides subsidence impact performance measures  (Condition 1, Schedule 3) . 

Table 7 below details the conditions relevant to the general land surface, cliffs and steep slopes.  

Performance indicators specific to each performance measure have been developed to judge 

the performance of, and guide the implementation of, the project or any management measures.  

�Ç�Û�Ø���ç�Ø�å�à���á�Ø�Ú�ß�Ü�Ú�Ü�Õ�ß�Ø���Ü�æ���×�Ø�Ù�Ü�á�Ø�×���ê�Ü�ç�Û�Ü�á���ç�Û�Ø���Ã�å�â�Ý�Ø�Ö�ç���´�ã�ã�å�â�é�Ô�ß���Ô�æ���â�æmall and unimportant, such as not 

to be worth considering �ã���â�å���Ô�æ���â�ç�Û�Ø�å�ê�Ü�æ�Ø���×�Ø�Ù�Ü�á�Ø�×���Ü�á��Table 7  �Ù�â�å���Ö�ß�Ü�Ù�Ù�æ���â�Ù���ß�æ�ã�Ø�Ö�Ü�Ô�ß���æ�Ü�Ú�á�Ü�Ù�Ü�Ö�Ô�á�Ö�Ø�à���Ô�á�×��

those flanking the Nepean River.  

Table 7 Subsidence Impact Performance Measures  and indicators   

Land  Performance Measure  Performance Indicators  

�¶�ß�Ü�Ù�Ù�æ���â�Ù���ß�Æ�ã�Ø�Ö�Ü�Ô�ß��

�Æ�Ü�Ú�á�Ü�Ù�Ü�Ö�Ô�á�Ö�Ø�à���›�Ü�¡�Ø�¡���Ö�ß�Ü�Ù�Ù�æ��

longer than 200 m 

and/or higher than 40 

m; and cliff - like rock 

faces higher than 5 m 

that constitute 

waterfalls).  

Negligible environmental 

consequences (that is 

occasional rock falls, 

displacement or 

dislodgement of boulders or 

slabs, or fracturing, that in 

total do not impact more than 

0.5% of the total face area of 

such cliffs within any longwall 

mining domain)   

 

Not applicable �Ý �Ç�Û�Ø�å�Ø���Ô�å�Ø���á�â���Ö�ß�Ü�Ù�Ù�æ���â�Ù���ß�æ�ã�Ø�Ö�Ü�Ô�ß��

�æ�Ü�Ú�á�Ü�Ù�Ü�Ö�Ô�á�Ö�Ø�à���Ü�×�Ø�á�ç�Ü�Ù�Ü�Ø�×���Ü�á���ç�Û�Ø���Æ�ç�è�×�ì���´�å�Ø�Ô�¡ 

Other cliffs flanking the 

Nepean River.  

Negligible environmental 

consequences (that is 

occasional rock falls, 

displacement or 

dislodgement of boulders or 

slabs, or fracturing, that in 

total do not impact more than 

0.5% of the total face area of 

such cliffs within any longwall 

mining domain).  

Not applicable �Ý Cliffs along the Nepean River 

are well outside the Study Area.  

Other cliffs  Minor environmental 

consequences (that is 

occasional rock falls, 

displacement or 

dislodgement of boulders or 

slabs, or fracturing, that in 

total do not impact more than 

3% of the total face area of 

Mining results in more than minor 

environmental consequences (that is 

occasional rockfalls, displacement or 

dislodgment of boulders or slabs or 

fracturing, that in total impact more than 3% 

of the total face area of such cliffs within the 

Study Area )  



Longwalls 7 12 to 716 
Land Management Plan  
  

 

 Page 24 of 42 
 

 

such cliffs within any longwall 

mining domain).  

As noted in Sections 4.2.2 and 4.3.2 the environmental consequences of rock falls,  fracturing and 

other impacts may include consequences to other environmental components  or systems such 

as groundwater, biodiversity or heritage. As such a range of other impact performance measures  

related to those environmental factors are applicable to this LMP,  and are discussed in the 

relevant Management Plan.  

In order to mitigate the potential subsidence impacts and environmental consequences from  the 

mining of Longwalls 712 to 716, monitoring and recording will be undertaken prior to  mining, 

throughout the extraction and at the completion of subsidence (refer Section 6). 

In the event that any subsidence impact is recorded, consideration would be given to  

implementing appropriate management, remediation and/or mitigation measures in  

consultation with relevant stakeholders (refer Section  6.2)  and where agreement of the 

landholder is provided . 

If the subsidence impact performance measures are exceeded, ICHPL will notify the  appropriate 

stakeholders and with agreement of the landholder, implement the Contingency Plan (Section 8). 
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6. MONITORING AND REPORTING 

6.1 Monitoring Program  

General landscape monitoring will be undertaken by ICHPL as a part of routine subsidence 

monitoring. This will include inspections of the land and monitoring subsidence movements for 

comparison with the predictions along selected survey lines. Specific monitoring for slope 

instability will be added to this program as required.  

The monitoring is designed in consideration of surveys undertaken prior to mining, discussions 

with landholders and infrastructure owners as well as studies by SLR (2025) . Monitoring will be 

undertaken on  the Razorback Range  and  near steep slopes that may be susceptible to failure. 

Monitoring implemented on private property will be undertaken in consultation and with the 

agreement of the landowner.  

The Landslide Risk Assessment  (LRA), SLR (2025) appraised 207 properties that have been 

identified across the Study Area. The structures are identified by address and MGA co - ordinates 

in the spreadsheet tabulation presented in Appendix B of SLR (2025). The categorisation 

descriptions adopted for the structures are illustrated in Table 8. 

Table 8: Category descriptors for properties by SLR (2025)  

Category  Description  

A No apparent slope issue relevant to the house structure -  not likely to require 

assessment for slope instability.  (Not used in the SLR (2025) assess ment ) . 

B Property, including house, has been assessed previously -  may require brief 

walkover and review.  

C Sites over or close to areas already mined -  not likely to require assessment 

since additional impacts unlikely to influence slope instability.  

D Sites over solid coal -  not proposed for mining �Ý not likely to require assessment 

as additional impacts unlikely to adversely influence slope instability.  

E Sites on gentle slopes (<15o) on isolated hills or ridges, but not close to the 

Razorback Escarpment slopes -  Pre- mining condition assessment not likely to 

require landslide risk assessment (confirmed during pre - mining condition  

inspection). . 

F Sites close to the Razorback escarpment, or on or close to steep mid to lower 

slopes of the escarpment or steeply sloping ridges  (>15o)  forming the foot - slopes 

of the escarpment -  these will be the sites further requiring detailed LR A. 

Depending on the categorisation  of each property, as determined by SLR (2025), slope  monitoring 

will be undertaken as in 9 (in consultation with the landowner where necessary).  
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Table 9 �Ý Cliff and Steep Slope Management  

Priority  Monitoring Method  

 

1 

Moderate 

to High Risk  

 

Detailed  site investigation  and  site - specific LRA will be conducted  prior to mining  

impacts to the property . 

Advanced planning and implementation of risk mitigation measures prior to and 

during mining  influence period required to reduce the overall level of risk to a 

tolerable level.  

Any t reatment measures required will be implemented prior to the first 

subsidence influence period.  

2 

Moderate 

Risk 

Detailed, site - specific LRA will be conducted  prior to mining  impacts to the 

property.  

Planning and implementation of risk mitigation measures prior to and during 

mining  influence period required to reduce the overall level of �å�Ü�æ�Þ���ç�â���ß�´�æ���¿�â�ê���´�æ��

�Å�Ø�Ô�æ�â�á�Ô�Õ�ß�ì���Ã�å�Ô�Ö�ç�Ü�Ö�Ô�ß�à���â�å���´�¿�´�Å�Ã�¡ 

3 

Moderate �Ý 

Previously 

Assessed  

�Æ�Ü�ç�Ø�� �æ�ã�Ø�Ö�Ü�Ù�Ü�Ö�� �¿�Å�´�� �Ô�ß�å�Ø�Ô�×�ì�� �Ö�â�à�ã�ß�Ø�ç�Ø�×�� �Ô�á�×�� �Ô�æ�æ�Ø�æ�æ�Ø�×�� �Ô�æ�� �ß�À�â�×�Ø�å�Ô�ç�Ø�à�� �å�Ü�æ�Þ�� �ê�Ü�ç�Û��

additional risk mitigation  measures already recommended and/or in place.  

For those LW710A, LW710B and LW711 properties, continue as per current 

management plan during  LW711 and re- assess requirement for forward 

monitoring prior to commencement of the mining  influence period  for  LW712. 

For those LW712 onwards properties assessed as part of this study �Ý formalise LRA 

as part of pre - mining  condition inspections.  

4 

Low �Ý 

Confirm 

Rating  

Existing a �æ�æ�Ü�Ú�á�Ø�×���ß�¿�â�ê�à���å�Ø�ß�Ô�ç�Ü�é�Ø���å�Ü�æ�Þ��to be  during pre - mining condition inspections.  

�Ê�Û�Ø�å�Ø���Ö�â�á�Ù�Ü�å�à�Ø�×���Ô�æ���ß�¿�â�ê�à���å�Ü�æ�Þ�Ÿ���á�â���æ�Ü�ç�Ø- specific landslide risk mitigation measures 

are expected to be  required.  

 

5 

Low �Ý 

Previously 

Assessed  

 

�Æ�Ü�ç�Ø���æ�ã�Ø�Ö�Ü�Ù�Ü�Ö���¿�Å�´���Ô�ß�å�Ø�Ô�×�ì���Ö�â�à�ã�ß�Ø�ç�Ø�×���Ô�á�×���Ô�æ�æ�Ø�æ�æ�Ø�×���Ô�æ���ß�¿�â�ê�à���å�Ü�æ�Þ���ê�Ü�ç�Û���Ô�×�×�Ü�ç�Ü�â�á�Ô�ß���å�Ü�æ�Þ��

mitigation measures already recommended and/or in place.  

Continue as per current management plan during LW711 and re - assess 

requirement for forward  monitoring prior to commencement of the mining  

influence period  for  LW712. 
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6 

Very Low to 

Low 

�´�æ�æ�Ü�Ú�á�Ø�×�� �ß�É�Ø�å�ì�� �¿�â�ê�� �ç�â�� �¿�â�ê�à�� �å�Ø�ß�Ô�ç�Ü�é�Ø�� �å�Ü�æ�Þ�Ÿ�� �ê�Û�Ø�å�Ø�� �á�â�� �æ�Ü�ç�Ø- specific landslide risk 

mitigation measures are  expected to be required.  

Pre- mining condition inspections will be conducted prior to commencement of 

the mining  influence period  for  LW712. 

* Additional notes:  

Undeveloped properties with steep slopes and historic landslides will  be re - assessed if developed 

prior to their first subsidence influence period include:  S06, S07, S08, S30. 

Properties considered low and very low risk, but which have deeply incised creek lines running 

through property, will  be assessed for localised stability during pre - mining condition inspections 

include:  F34, F43, K04, K05, S13, S14, F36, F41, F45, F46, F55, F56, F57, S36. 

 

The monitoring program will target those areas of sensitive terrain in close proximity to buildings 

or other infrastructure, identified as Category F and the cliffs identified in Table 4.  

Sites and features which have been categorised as requiring further assessment in SLR (2025) are 

reviewed in detail and the findings of these assessments included in the PSMP. ICHPL contracts 

suitably qualified experts  to undertake assessments to inform the PSMP for baseline assessment 

and monitoring throughout active subsidence. A summary of the assessments and management 

process which will be undertaken for the 72 houses identified as Category F in SLR (202 5) is as 

follows  (noting that 36 of the 72 properties are also Cat B, C, D or E or a combination of multiple 

categori es) :  

�x Structural Assessment -  a pre - mining inspection of the property and any dwellings will be  

undertaken by a suitability qualified structural engineer. This report is used as a baseline 

for the condition of the property (including photographs) and to refer to during active 

subsidence and post active subsidence to determine if any impacts related to mining 

have occurred. The structural assessment will indicate if there are any opportunities to 

complete early structural works to the property to mitigate potential impacts and ensure 

the property remains safe and serviceable.  

�x Geotechnical Assessment -  a pre - mining inspection of the property and any dwellings will 

be undertaken by a suitability qualified geotechnical engineer. The purpose of the 

assessment is to investigate slope risk and condition of existing ground surface fea tures 

within the property boundary and to identify any existing hazards, as well as potential new 

hazards that may be created as a result of possible mining induced surface movement; 

including, subsidence influence, tilting impacts, strain, strength reduct ion of a slope profile, 

water concentration and regional landslide processes and mechanisms. A qualitative risk 

assessment will be undertaken to assess the potential risk of slope instability to the 
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property during the mining influence period. This is then used to assess acceptability and 

appropriate treatments and/or monitoring requirements for the identified slope hazards.  

�x Survey of ground and residence �Ý a pre - mining high resolution 2D survey will be 

undertaken of the property and residence. Fixed survey marks are placed on the grounds 

and structures to capture a pre - mining baseline profile. During active subsidence and 

pos t mining, repeat surveys of the fixed marks will indicate the magnitude of subsidence 

experienced at the property. This will also inform the structural and geotechnical 

assessments.  

In cases where monitoring is required to manage subsidence and landslide risk to features which 

may be impacted by subsidence, ICHPL will use the following monitoring methods (where 

landowner access is granted) to monitor and manage risks where appropriate:  

�x Routine visual structural and/or slope assessment as described above.  

�x Routine high resolution 2D survey as described above.  

�x Real time 3D Global Navigation Satellite System (GNSS) monitoring �Ý GNSS units provide 

the absolute positions (vertical and horizontal) and are measured at regular intervals 

(nominally every 10 seconds) which are used to calculate four - hour running average s. 

�x Inclinometer monitoring -  inclinometers are instruments for measuring relative horizontal 

displacements affecting the shape of a guide casing embedded in the ground or structure. 

Inclinometer probes usually measure displacement in two perpendicular planes;  

therefore, displacement magnitudes and directions (vectors) can be calculated.  

The pre - mining assessments are used to inform and establish a specific set of monitoring triggers 

and management actions for each property. The monitoring data which is routinely collected is 

assessed by the ICHPL Structural Review Group to determine the trigger level and if additional 

monitoring, management or mitigation measures are required to keep properties safe and 

serviceable.  

Note. On site activities will be undertaken as described above where access to the property is 

granted by the property owner/s.  

Structures  Management Plan  

ICHPL has a Structures  Management Plan for each active longwall at Appin Colliery.  A Structures  

Management Plan will  prepared for each successive longwall within the Study Area prior to the 

commencement of extraction of each longwall  similar to what has previously been prepared for 

LW711. The objectives of the Management Plan will be to  establish procedures to measure, control, 

mitigate and repair impacts that could  occur to structures:  

�x ensure the safety and serviceability of all building structures and infrastructure. Public 

safety is paramount. Ensure that the health and safety of people who may be present in 

structures are not put at risk due to mine subsidence;  
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�x avoid disruption and inconvenience or, if unavoidable, keep to minimal levels;  

�x monitor ground movements and the conditions of the building structures and associated 

infrastructure during mining;  

�x establish procedures to measure, monitor, control, mitigate and repair building structures 

and associated infrastructure;  

�x initiate and coordinate action to mitigate or remedy potential impacts that are expected 

to occur to the building structures;  

�x provide a plan of action in the event that the impacts of mine subsidence are greater than 

those that are predicted;  

�x establish a clearly defined decision - making process to ensure timely implementation of 

risk control measures for high consequence but low likelihood mine subsidence induced 

hazards that involve the potential for injury or illness to a person or persons at the 

properties that may require emergency evacuation, entry restriction or suspension of work 

activities;  

�x provide a forum to report, discuss and record impacts to the surface. This will involve ICHPL, 

the affected landowner and/or resident, relevant government agencies and consultants, 

as required; and  

�x establish lines of communication and emergency contacts.  

In addition, specific Management Plans also exist for significant infrastructure e.g., for public 

roads.  

6.2 Reporting  

ICHPL Structural Review Group (SRG)  

As part of the Structures Management Plan  and Built Features Management Plan  (prepared for 

and appended to the LW712 - 716 Extraction Plan) the SRG meets regularly to review the results of 

all subsidence monitoring associated with the active longwalls at Appin Colliery, currently 

Longwall  711. 

The SRG comprises  representatives of the specialist consultants that inspect/measure/report on 

the monitoring. The SRG reviews the monitoring data in relation to all built features e.g., private 

property, public roads, as well as natural features (e.g., steep slopes and cl iff lines). The SRG review 

and issue a weekly report to the Resource Regulator. The Resource Regulator maintains oversight 

of potential subsidence impacts through this process and maintains the authority under the 

Mining Act 1992  to halt or stop mining if an impact, realized or predicted occurs. The weekly report 

reviews the progress of the longwall, the latest available monitoring data and the response to 

triggers due to movement or rainfall.  
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The BSO Approval provides subsidence impact performance measures (Condition 3, Schedule 3). 

In order to mitigate the potential subsidence impacts and environmental consequences from the 

mining of Longwalls 712 to 716; monitoring and recording will be undertaken prior to mining, 

throughout the extraction and at the completion of subsidence.  

In the event a subsidence impact is recorded, consideration would be given to implementing 

appropriate management, remediation and/or mitigation measures in consultation with relevant 

stakeholders.  

If the subsidence impact performance measures are exceeded, ICHPL will notify the appropriate 

stakeholders and implement the Contingency Plan as described in the Built Features 

Management Plan.  

Monitoring results will also be presented and reviewed at the monthly ICHPL Subsidence 

Management Meeting. However, if the findings of monitoring are deemed to warrant an 

immediate response the Superintendent Infrastructure Protection  will initiate the requirements of 

the Trigger Action Response Plan (TARP).  
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7. MANAGEMENT AND MITIGATION STRATEGIES 

7.1 Properties in Areas of Sensitive Terrain  

Sensitive terrain is defined as areas which may be sensitive to changes in slope conditions and 

are a reflection of existing conditions in combination with possible changes following longwall 

mining in the Study Area.  

Monitoring, management and mitigation measures for properties that are located in areas of 

sensitive terrain will be undertaken where appropriate and in consultation and agreement with 

the landowner where required. These measures will be provided as part o f the Structures 

Management Plan  and PSMPs processes.  

Mitigation of any subsidence cracks by infilling and re - profiling will be conducted where required 

with the  approval of the landholder in any areas of high susceptibility (e.g. steep slopes) to 

minimise  the ingress of water into the soil profile.  

Where slope instability on areas of sensitive terrain is ongoing or increasing, or where a  property 

exists on a hillside or close to a steep hillside, measures that may  be implemented  (where 

appropriate and identified as a requirement of a risk assessment) with the approval of the 

landholder to reduce the risk to property resulting from slope  instability include:  

�x The installation of subsoil drains.  

�x Regrading of slopes and sealing of tension cracks in active landslides.  

�x Provision of surface water cut - off drains above potential landslides.  

�x Provision of shear piles through the slide zone.  

�x Improvements to vegetation including slashing of thick matted grass and planting of  

suitable trees.  

�x Removal or re - shaping of the soil slope to reduce loads within the sliding mass.  

�x Provision of toe support and associated drainage to support the soil mass depending  on 

the scale of the landslide.  

�x Diverting overland flows around the slide area and providing localised drainage  

improvements e.g. repair leaking drains or re - direct drains that may discharge into  

landslide areas, or improvements to septic seep - away systems.  

�x Redirect stock where tracks are disturbing slope or creating flow paths in landslide  areas.  

�x Restrict grazing in areas where slope instability is indicated by monitoring.  

The implementation of management measures will be related to the scale of impacts and the  

ability for and value in undertaking mitigation measures on a case by case basis, as  negotiated 
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with the landowner and described in the relevant PSMP. This means that  management measures 

will be considered and implemented prior to the land performance  measure being exceeded.  

Management measures will be implemented, as appropriate, to comply with the relevant  

statutory requirements and the subsidence performance measures.  

Under the NSW WHS legislation the mine proprietor is responsible for managing the safety of any 

landholders in the area of subsidence influence. This would include responding to and managing 

structural damages. Any financial costs incurred will be paid by ICHPL in accordance with the Coal 

Mines Subsidence Compensation Act 2017 . 

7.2 Nepean River Cliff Lines  

The Nepean River cliff lines are located outside the Study Area and are at distances of more than 

2 km from Long wall  712. The cliff line is not proposed to be monitored as part of this Extraction Plan.  

7.3 Tr igger Action Response Plans  

The Land TARP for the Longwall 712 to 716 Study Area  is shown as  Table 9.  

Detailed TARPs for individual properties will be developed (if required) during the PSMP process. 

Monitoring will be undertaken in consultation and with the agreement of the landowner where 

necessary.  

Longwall 711 is currently being extracted in accordance with the Longwall 711  Structures 

Management Plan .  The Structures  Management Plan is a subordinate document that clearly 

reference s structures with quantitative triggers and commitments to defined corrective actions  

for each Longwal l or series of Longwalls . The management plan is considered  to be a  �â�ß�Ü�é�Ø�ã��

document which may be subject to changes by the I CHPL Structural Review Group to allow for 

decisive response in managing structures which are subject to subsidence influence to ensure 

they are safe and serviceable. The Resource Regulator maintains oversight of potential 

subsidence impacts through this proces s and maintains the authority under the Mining Act 1992  

to halt or stop mining if an impact, reali sed or predicted occurs.  

Structures Management Plans will be developed and updated prior to the commencement of 

each longwall  (or series of longwalls)  included in the Extraction Plan application.  
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Table 9 Appin Area 7 Longwalls 712 to 716  LMP Trigger Action Response Plan  

Performance 

Measure  

Potential 

Impacts  

Monitoring sites  Parameters  Monitoring 

Frequency  

Reporting Trigger  Trigger Response  

LANDSCAPE FEATURES  

Cliffs:  

 
Minor 
environmental 
consequences 
(that is 
occasional 
rock falls, 
displacement 
or 
dislodgement 
of boulders or 
slabs, or 
fracturing, that 
in total do not 
impact more 
than 3% of the 
total face area 
of such cliffs 
within any 
longwall 
mining 
domain).  

Occasional 
rock falls, 
displacement 
or 
dislodgement 
of boulders or 
slabs, or soil 
fracturing . 
 

Cliffs and Steep 

Slopes  

�x Razorback Range 
Cliffs  

�x Sensitive terrain 
near built features 
(Razorback 
Range)  

Monitoring locations 
on private properties 
to be determined as 
appropriate/required 
in consultation with 
landowner  

Visual 
observations  
 
Comparisons 
with historical 
and pre -
mining photos  
 
 
 
 
 
 
Lidar 
assessment  

Monthly when 
mining is within 
1km of cliff or 
steep slope  
 
Weekly when 
mining is within 
200 m (leading 
up to) and 400 
m ( past) cliff or 
steep slope  
 
 
Post- mining  
 

Level 1*  

�x Rock fall from a  single  cliff where the cliff is 
left mostly intact (<10% length of any single 
cliff)  

�x Surface movement or rock displacement 
where any exposed soil surface is stable  

�x Crack at the surface which does not result 
in ongoing erosion or ground movement  

�x Erosion which stabilises within the period 
of monitoring without CMA  

�x Crack or fracture up to 100 mm width  
�x Crack or fracture up to 10 m length  

�x Continue monitoring program  
�x Submit an Impact Report to CPHR, DPHI and the 

Resources Regulator  
�x Report in End of Panel Report  
�x Summarise actions and monitoring in Annual Review  

Level 2*  

�x Rock fall from  single  cliff where the 
characteristics of the cliff change (>10% 
length of any single cliff)  

�x Ground disturbance that is unlikely to 
stabilise within the period of monitoring 
without CMA  

�x Mass movement of a slope causing areas 
of exposed soil  

�x Crack or fracture between 100 �Ý 300 mm 
width  

�x Crack or fracture between 10 �Ý 50 m 
length  

�x Actions as stated for Level 1  

�x Report trigger to key stakeholders  
�x Review monitoring program  
�x Notify relevant technical specialists and seek advice 

on any CMA required  
�x Provide safety signage and barricades where 

appropriate in areas as required for public safety 
(refer PSMP)  

�x Implement agreed CMAs as approved  
 

Note: CMAs are to be proposed based on appropriate 

management of environmental and other 

consequences of mining impacts i.e. impacts to aquatic 

habitat with insignificant consequences may not require 

specific CMAs other than ongoing monitoring to confirm 

there are no ongoing impacts.  

Level 3*  

�x Rock fall or c liff collapse  at a singular cliff  
(100% length of any single cliff  but less 
than 3% of total cliff face area in the 
longwall mining domain )  

�x Ground disturbance that does not stabilise 
within the period of monitoring  

�x Actions as stated for Level 2  

�x Notify CPHR, DPHI and the Resources Regulator, 
relevant resource managers and technical specialists 
and seek advice on any CMA required.  

�x Invite stakeholders for site visit  
�x Develop site CMA (subject to stakeholder feedback) 

This may include:  
�� Erosion prevention works  
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* These may be revised in consultation with DPE and other key stakeholders following analysis of natural variability within t he pre - mining baseline data.  
 
�Á�â�ç�Ø�­���Ç�Û�Ø���Á�Æ�Ê���·�Ø�é�Ø�ß�â�ã�à�Ø�á�ç���¶�â�â�å�×�Ü�á�Ô�ç�Ü�â�á���´�è�ç�Û�â�å�Ü�ç�ì���›�·�¶�´�œ���ê�Ô�æ���Ø�æ�ç�Ô�Õ�ß�Ü�æ�Û�Ø�×���â�á���¤���½�è�ß�ì���¥�£�¥�©���Ô�á�×���Ö�Ø�á�ç�å�Ô�ß�Ü�æ�Ø�æ���æ�Ø�é�Ø�å�Ô�ß���Á�Æ�Ê���´�Ú�Ø�á�Ö�Ü�Ø�æ���Ü�á���å�Ø�æ�ã�â�á�æ�Ø�æ���ç�â���×�Ø�é�Ø�ß�â�ã�à�Ø�á�ç���Ô�ã�ã�ß�Ü�Ö�Ô�ç�Ü�â�á�æ���Ô�á�×���ã�â�æ�ç� 

�Ô�ã�ã�å�â�é�Ô�ß���à�Ô�ç�ç�Ø�å�æ�¡���Ê�Û�Ø�å�Ø���Ô�Ú�Ø�á�Ö�Ü�Ø�æ���ç�Û�Ô�ç���Ô�å�Ø���Ü�á�Ö�ß�è�×�Ø�×���ê�Ü�ç�Û�Ü�á���·�¶�´���Û�Ô�é�Ø���Õ�Ø�Ø�á���ß�Ü�æ�ç�Ø�×���Ô�æ���æ�ç�Ô�Þ�Ø�Û�â�ß�×�Ø�å�æ���›�â�å���Ô�å�Ø���å�Ø�ä�è�Ü�å�Ø�×���ç�â���Õ�Ø���á�â�ç�Ü�Ù�Ü�Ø�×���è�á�×�Ø�å���Ô���Ç�´�Å�Ã���ç�å�Ü�Ú�Ú�Ø�å���å�Ø�æ�ã�â�á�æ�Ø�œ���á�â�ç�Ü�Ù�Ü�Ö�Ô�ç�Ü�â�á�æ���Ô�á�×��

�Ü�à�ã�Ô�Ö�ç���å�Ø�ã�â�å�ç�æ���ê�Ü�ß�ß���Õ�Ø���ã�å�â�é�Ü�×�Ø�×���ç�â���ç�Û�Ø���·�¶�´�¡�� 
 

 

 

 

Performance 

Measure  

Potential 

Impacts  

Monitoring sites  Parameters  Monitoring 

Frequency  

Reporting Trigger  Trigger Response  

�x Mass movement of a slope causing areas 
of exposed soil that does not stabilise 
within the period of monitoring  

�x Crack or fracture over 300 mm width  
�x Crack or fracture over 50 m length  

�� Establishment of vegetation  
�x Completion of works following approvals, including 

monitoring and reporting on success  
�x Review the TARP and Management Plan in 

consultation with key stakeholders  
 
Note: CMAs are to be proposed based on appropriate 

management of environmental and other 

consequences of mining impacts i.e.  impacts to 

aquatic habitat with insignificant consequences may 

not require specific CMAs other than ongoing 

monitoring to confirm there are no ongoing impacts . 
Performance Indicator  

�x Cliffs �Ý mining results in more than minor 
environmental consequences (that is 
rockfalls, displacement or dislodgment of 
boulders or slabs or fracturing, that in total 
impact more than 3% of the total face 
area of such cliffs within any longwall 
mining doma in).  

�x Actions stated for Level 3  

�x Make area safe  
�x Investigate reasons for exceedance  
�x Update future predictions based on the outcomes of 

the investigation  
�x Provide environmental offset if CMAs are 

unsuccessful  
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8. CONTINGENCY RESPONSE PLAN 

In the event the Subsidence Performance Measures detailed in Section 5 of this LMP are 

considered to have been exceeded, or are likely to be exceeded, ICHPL will implement a 

Contingency Plan to manage any unpredicted impacts and their consequences.  

This would  generally  involve:  

�x Capture photographic record.  

�x Notify relevant stakeholders soon as practicable.  

�x Notify relevant agencies and specialists soon as practicable.  

�x Offer site visits with stakeholders.  

�x Contract specialists to investigate and report on changes identified.  

�x Provide incident report to relevant agencies.  

�x Establish weekly monitoring frequency  where appropriate  until stabilised.  

�x Updates from specialists on investigation process.  

�x Inform relevant agencies and stakeholders of results of investigation.  

�x Develop site CMA in consultation with key stakeholders if required, (pending stakeholder 

availability) and seek approvals.  

�x Implement CMA as agreed with stakeholders following approvals.  

�x Conduct initial follow up monitoring and reporting of CMA completion.  

�x Review Management Plan.  

�x Report in regular reporting and Annual Review.  

ICHPL will consult with appropriate specialists , landholders  and relevant agencies in order to 

devise an appropriate response in respect to any identified exceedance.  

The development and implementation of contingency measures will be specifically designed to 

address the circumstances of the exceedance and assessment of environmental consequences.  

If the contingency measures implemented by I CHPL fail to remediate the impact or the Secretary 

determines that it is not reasonable or feasible to remediate the impact, I CHPL will provide a 

suitable offset to compensate for the impact to the satisfaction of the Secretary in accordance 

with the BSO Approval Condition s 2 and 4 , Schedule 3.  
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9. COMPLAINTS AND COMPLIANCE MANAGEMENT 

9.1 Incidents  

�´�á���Ü�á�Ö�Ü�×�Ø�á�ç���Ü�æ���×�Ø�Ù�Ü�á�Ø�×���Ü�á���ç�Û�Ø���µ�Æ�Â���´�ã�ã�å�â�é�Ô�ß���Ô�æ���â�´�á���â�Ö�Ö�è�å�å�Ø�á�Ö�Ø���â�å���æ�Ø�ç���â�Ù���Ö�Ü�å�Ö�è�à�æ�ç�Ô�á�Ö�Ø�æ���ç�Û�Ô�ç���Ö�Ô�è�æ�Ø�æ�Ÿ��

or threatens to cause, material harm to the environment, and as a consequence of that 

environmental harm, may cause harm to the safety of human beings, and wh ich may or may not 

be or cause a non - �Ö�â�à�ã�ß�Ü�Ô�á�Ö�Ø�ã�¡ 

The reporting of incidents will be conducted in accordance with Condition 7, Schedule 6 of the 

BSO Approval. ICHPL will notify the Secretary of the DPHI via the NSW Planning Portal and any other 

relevant agencies of any incident associated with the BSO wit hin 24 hours after ICHPL becomes 

aware of the incident. Within seven days of the date of the incident, ICHPL will provide the Secretary 

of the DPHI and relevant agencies with a detailed report on the incident.  

An Incident Report will be prepared in accordance with Appendix 7 (3) of the BSO Approval and 

will:  

�x identify how the incident was detected;  

�x identify when ICHPL became aware of the incident;  

�x identify any actual or potential non - compliance with conditions of consent;  

�x details on the nature of the incident (including survey results, photographs and date of the 

incident);  

�x results of investigation(s) to identify/evaluate the contributing factors to and the cause of 

the incident;  

�x proposed course of action (including proposed timeline for implementation of corrective 

and preventative actions to address the incident and prevent recurrence) and 

development of contingency measures;  

�x details of any communication with other stakeholders regarding the incident; and  

�x relevant ICHPL contact details to obtain further information on the incident.  

9.2 Complaints and Dispute Resolution  

ICHPL has a readily accessible contact point through a 24 - hour toll - free Community Call Line 

(1800 102 210) and email address (community@gm3.au). The number is displayed on the GM 3 

website, prominently on ICHPL Projects and Mine sites in a position visible by the public as well as 

on publications, letters and other correspondence provided to the local community. The call line 

is for all complaints and general enquiries regarding env ironmental or community issues 

associated with ICHPL operations.  
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Community complaints and enquiries may also be received in person by any employee of ICHPL, 

with details to be immediately shared with the Community Team for investigation. All complaints 

received in relation to Dendrobium Mine will be managed in accordanc e with the Handling 

Community Complaints, Enquiries and Disputes Procedure.  

Upon receipt of a community complaint, preliminary investigations will commence as soon as 

practicable to determine the likely cause of the complaint. An initial response will be provided to 

the complainant within 24 hours of the complaint being made, with  a follow up response being 

provided as soon as practicable once a more detailed investigation is complete.  

A summary of all complaints received during the reporting year will be provided as part of the 

Annual Review. A log of complaints is also maintained on the GM 3 website.  

9.3 Non - Compliance, Corrective Action and Preventative Action  

Non - compliances will be notified and reported in accordance with Condition 7A of Schedule 6 of 

the BSO Approval. ICHPL will notify the DPHI in writing via the NSW Planning Portal and will include 

the following information:  

�x the development including the development application number and name;  

�x the condition of consent that the development is non - compliant with and why it does not 

comply;  

�x the reasons for the non - compliance (if known);  

�x what actions have been undertaken or will be undertaken to address the non - compliance.  

�Ç�Û�Ø���µ�Æ�Â���´�ã�ã�å�â�é�Ô�ß���æ�ç�Ô�ç�Ø�æ���ç�Û�Ô�ç���â�Ô���á�â�á- compliance which has been notified as an incident does not 

need to also be notified as a non - compliance �ã. 
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10. PLAN ADMINISTRATION 

This LMP will be administered in accordance with the requirements of the Appin  Mine 

Environmental Management S trategy  (EMS) and the BSO Approval Conditions. A summary of the 

administrative requirements is provided below.  

10.1 Roles and Responsibilities  

Statutory obligations applicable to this Plan  are identified and managed via an online compliance 

management system (TICKIT).  

The overall responsibility for the implementation of this LMP resides with the Manager Approvals 

who is the LMP�à�æ���Ô�è�ç�Û�â�å�Ü�æ�Ü�á�Ú���â�Ù�Ù�Ü�Ö�Ø�å�¡ 

Parties responsible for environmental management in AA7 and the implementation of the LMP 

include:  

Director Sustainability  and Government  

�x Ensure that the requisite personnel and equipment are provided to enable this LMP to be 

implemented effectively . 

�x Authorise the LMP and any amendments thereto.  

Principal Approvals  

�x Delegate to an appropriately qualified person the responsibility to document any changes 

to the LMP, recognising the potential for those changes to affect other aspects of the LMP. 

�x Provide regular updates to ICHPL on the results of the LMP. 

�x Arrange information forums for key stakeholders as required.  

�x Prepare any report in accordance with the LMP. Maintain records required by the LMP. 

�x Organise and participate in assessment meetings called to review mining impacts.  

�x Within 24 hours, respond to any queries or complaints made by members of the public in 

relation to aspects of this LMP. 

�x Organise audits and reviews of the LMP. 

�x Address any identified non - conformances, assess improvement ideas submitted and 

implement if considered appropriate.  

�x Arrange for the implementation of any agreed actions. Responses or remedial measures.  

�x Ensure surveys required by this LMP are conducted and record details of instances where 

circumstances prevent these from taking place.  
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Coordinator  Environment  

�x Instruct suitable person(s) in the required standards for inspections, recording and 

reporting and be satisfied that these standards are maintained.  

�x Investigate significant subsidence impacts.  

�x Identify and report any non - conformances with the LMP. 

�x Participate in any other assessment meetings called to review subsidence impacts in the 

area affected by mining.  

Survey Coordinator  

�x Collate survey data and present in an acceptable form for review at assessment meetings.  

�x Bring to the attention of the Principal Approvals any findings indicating an immediate 

response may be warranted.  

�x Bring to the attention of the Principal Approvals any non - conformances identified with the 

Plan provisions or ideas aimed at improving the LMP. 

Structures Response Group  

The Structures Response Group (SRG) is responsible for taking the necessary actions required to 

manage  �ç�Û�Ø���å�Ü�æ�Þ�æ���ç�Û�Ô�ç���Ô�å�Ø���Ü�×�Ø�á�ç�Ü�Ù�Ü�Ø�×���Ù�å�â�à���à�â�á�Ü�ç�â�å�Ü�á�Ú���â�Ù���æ�ç�å�è�Ö�ç�è�å�Ø�æ�¡���Ç�Û�Ø���Æ�Å�º�à�æ���Þ�Ø�ì���à�Ø�à�Õ�Ø�å�æ���Ô�å�Ø�­ 

�x GM3; 

�x Mine Subsidence Engineering Consultants;  

�x Inglis Engineering; and  

�x SLR. 

Technical Experts  

�x Conduct the roles assigned to them in a competent and timely manner to the satisfaction 

of the Principal Approvals and formally provide expert opinion as requested.  

�x Person(s) Performing Inspections  

�x Formally bring to the attention of the Coordinator Environment any nonconformances 

identified with the Plan, or ideas aimed at improving the Plan.  

�x Conduct inspections in a safe manner.  

10.2 Resources Required  

The Director Sustainability  and Government  provides resources sufficient to support this LMP. 
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Equipment may be needed for the TARPs provisions of this LMP. Where this equipment is of a 

specialised nature, it will be provided by the supplier of the relevant service. All equipment is to be 

appropriately maintained, calibrated and serviced as required in operation manuals.  

It is the responsibility of the Manager Approvals to ensure that personnel and equipment are 

provided as required to allow the provisions of this Plan to be implemented.  

10.3 Training  

All staff and contractors working on ICHPL sites are required to complete the I CHPL training 

program which includes:  

�x An initial site induction (including all relevant aspects of environment, safety and 

community).  

�x Safe Work Methods Statements and Job Safety Analyses, Toolbox Talks and Preshift 

communications.  

�x On- going job specific training and re - training (where required).  

All training records are maintained by the ICHPL Training Department.  

It is the responsibility of the Manager Approvals to ensure that all persons and organisations 

having responsibilities under this Plan are trained and understand their responsibilities.  

The person(s) performing regular inspections will  be under the supervision of the Coordinator 

Environment and be trained in observation and reporting. The Coordinator Environment will  be 

satisfied that the person(s) performing the inspections are capable of meeting and maintaining 

this standard.  

10.4 Review and Update  

In accordance with Condition 5 of Schedule 6 of the BSO Approval, the Extraction Plan will be 

reviewed, and if necessary revised, within three months, of:  

�x the submission of an Annual Review;  

�x the submission of an incident report;  

�x the submission of an Independent Environmental Audit report; or  

�x any modification to the conditions of the BSO Approval  (unless the conditions require 

otherwise).  

If significant deficiencies in this Plan are identified in the interim period, the plans will be modified 

as required. This process has been designed to ensure that environmental documentation 

continues to meet current environmental requirements, including changes in tec hnology and 

operational practice, and expectations of stakeholders.  
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12. APPENDICES 

Appendix A-  SLR, 2025. Appin Area 7 Appin Area 7 Longwalls 712 to 716 Landslide Risk Assessment  
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Revision Record

Revision Date Prepared By Checked By Authorised By

2.0 23 July 2025 Anthony Rayner Chris Meikle Chris Meikle

2.0 1 August 2025 Anthony Rayner Chris Meikle Chris Meikle

Basis of Report
This report has been prepared by SLR Consulting Australia Pty Ltd (SLR) with all reasonable
skill, care and diligence, and taking account of the timescale and resources allocated to it by
agreement with Illawarra Coal Holdings Pty Ltd – GM3 (the Client). Information reported herein
is based on the interpretation of data collected, which has been accepted in good faith as
being accurate and valid.

This report is for the exclusive use of the Client. No warranties or guarantees are expressed
or should be inferred by any third parties. This report may not be relied upon by other parties
without written consent from SLR.

SLR disclaims any responsibility to the Client and others in respect of any matters outside the
agreed scope of the work.
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Executive Summary

Project Overview
SLR Consulting Australia Pty Ltd has been engaged by GM3 (Illawarra Coal Holdings Pty Ltd)
to undertake a preliminary Landslide Risk Assessment (LRA) in support of the Extraction Plan
for Appin Area 7, Longwalls (LW) 712 to 716. The assessment aligns with regulatory
requirements, including Schedule 3 Condition 5 of the Bulli Seam Operations Project (BSOP)
Approval and the 2022 NSW DPE Extraction Plan Guidelines.

SLR has categorised over 200 properties in the Study Area using a tiered risk profiling
approach aligned with Australian Geomechanics Society (AGS) 2007 guidelines. Out of these,
21 detailed site-specific LRA assessments have been completed to date, providing sufficient
confidence to conclude that residual landslide risk across the area remains within acceptable
or tolerable levels.

Key Observations
�x Steep Slopes and Razorback Escarpment  - The most significant geomorphological

features within the Study Area are the steep slopes and cliff lines of the Razorback
Escarpment. These areas show evidence of historical landslides and are inherently
susceptible to natural slope instability, primarily driven by pore pressure rise due to
high antecedent rainfall, triggered by heavy rainfall events.

�x Subsidence Predictions  - The predicted subsidence effects from the proposed
longwalls fall within the range of outcomes previously experienced in earlier Area 7
and 9 longwalls, with maximum vertical movement estimated at 1,450 mm and
horizontal strains remaining below established risk thresholds. Observed subsidence
during extraction of LW905 and LW710A showed that measured ground movements
were gradual, consistent with predictions, and did not exceed management trigger
levels in most cases.

�x Mine-Induced Groundwater Changes  - Localised responses to mining (e.g.,
groundwater fluctuations in piezometer S2533) have been observed. However, these
responses are consistent with mechanisms described in previous assessments and
are expected to be manageable within the existing risk mitigation framework.

�x Observed Landslides  - Several landslides were recorded during active mining
periods, but all were assessed to be triggered by extreme rainfall events associated
with the 2020–2022 La Niña cycle rather than directly caused by mine subsidence.

�x Monitoring and Ground Truthing  - A total of 21 site-specific LRA assessments have
been completed, and site inspections at over 70 properties confirm consistency
between desktop predictions and observed field conditions. Through a combination of
desktop analysis, field inspection of key properties, and review of extensive historical
monitoring data, SLR was able to characterise the dominant landslide mechanisms
across the Study Area. These included rock topples from cliff lines, rotational and
translational slides, debris flows, and slow-moving soil creep - all processes are well
understood and consistent with prior assessments in the region.

�x Risk Assessment Results  - The majority of properties within the Study Area fall within
acceptable or tolerable risk categories under AGS (2007) guidelines. Risk levels at
isolated high risk locations are considered manageable to within tolerable levels with
appropriate risk mitigation.
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Recommendations
�x Ongoing Monitoring - Continue the current GNSS and vibrating wire piezometer

monitoring program. Expand monitoring in key areas where mining-induced impacts
or groundwater responses may present elevated risk.

�x Pre-Mining Inspections  - Complete site-specific LRA assessments at remaining high-
susceptibility properties (particularly Priority 1 and 2 sites as highlighted in Table 9)
prior to the commencement of mining for each longwall.

�x Trigger Action Response Plans (TARPs) - Update TARPs within the Land
Management Plan to include quantitative thresholds for observed movements, rainfall,
or groundwater changes. Ensure clear responsibilities for corrective actions.

�x Community Engagement  - Maintain a transparent communication strategy with
property owners in the Study Area, especially those on or near steep slopes, to
manage expectations and share monitoring outcomes.

�x Groundwater Response Evaluation : Further evaluate potential mining-induced
groundwater flow paths, especially where cracking may influence pore pressures.
Adjust management actions accordingly.

Compliance with Extraction Plan Obligations
The assessment concludes that the current Extraction Plan for LW712 to LW716 meets the
necessary obligations under the BSOP Approval and DPE guidelines to support continued
mining. Specifically:

�x Landslide risk has been appropriately characterised in accordance with the Australian
Geomechanics Society (AGS) 2007 guidelines.

�x There is no evidence to suggest that mine subsidence will materially increase landslide
risk beyond tolerable thresholds when managed with recommended mitigation
measures.

�x Monitoring and management systems are in place and functioning effectively.

�x Recommendations made by the Independent Advisory Panel on Underground Mining
(IAPUM) have been incorporated and will be used in the Land Management Plan.

Accordingly, SLR consider the Extraction Plan provides a sound and defensible basis for the
regulated continuation of longwall mining in Appin Area 7.
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1.0 Introduction
Illawarra Coal Holdings Pty Ltd - GM3 (GM3) are in the process of developing the Extraction
Plan for Appin Area 7, Longwalls 712 to 716 (LW712 to LW716) to demonstrate their proposed
management, mitigation, monitoring and reporting of potential subsidence impacts and
environmental consequences during extraction.

A key aspect of the Extraction Plan includes development of a Land Management Plan, which
is “prepared in consultation with any affected public authorities, to manage the potential
impacts and/or environmental consequences of the proposed second workings on land in
general, with a specific focus on cliffs and steep slopes” (1).

GM3 has engaged SLR Consulting Australia Pty Ltd (SLR) to undertake a preliminary landslide
risk assessment (LRA), and to assess the landslide risks, identify site susceptibility and
potential impacts of mine subsidence to residential properties located above, below and on
‘steep slopes’ within the Study Area.

The LRA is to be prepared in line with the NSW Department of Planning and Environment’s
Extraction Plan Guideline, 2022 (2) and Schedule 3 Condition 5 of the Bulli Seam Operations
Project (BSOP) Approval 08_0150 (3).

1.1 Background
GM3 (previously Illawarra Metallurgical Coal, or IMC, a subsidiary of South32) has extensive
experience in mining beneath residences and associated structures at Appin Mine.  It has
developed and acted in accordance with risk management plans to manage potential impacts
to residential and associated structures during the mining of LW701 to LW710B and LW901
to LW905.

The most recent approved Extraction Plan, prepared by IMC was for LW709 to LW711 and
LW905, which included a LRA relating to mine subsidence influences for that Study Area,
prepared by GHD in July 2021 (4).

In the GHD 2021 report, it is highlighted that “in regard to landslide risk assessment, the then
NSW Department of Primary Industries - Mineral Resources, through their Principal
Subsidence Engineer, has previously nominated the following minimum requirements, and it
is assumed that their application remains, requiring:

1 An assessment of risks of slope instability that may affect any dwellings and/or other
building structures located in the sloping area, primarily those along the watercourses
within the SMP [Subsidence Management Plan] Application Area.  Such structures to
be assessed should be limited to those which may be affected by subsidence arising
from the proposed extraction of Longwall Panels.  In other words, the specific
geotechnical  investigation should be undertaken taking into full consideration the
predicted subsidence movements.

2 A recommendation of adequate prevention, mitigation and/or remediation or any other
relevant management measure that need to be implemented prior to, during and/or
post the proposed longwall mining, where applicable and appropriate, to ensure the
safety and serviceability of the dwellings/buildings within the above specified Study
Areas.”

An assessment of the risk of slope instability for dwellings and other building structures located
in identified “steep slope” areas within the application area, is therefore required, along with
determination of appropriate risk mitigation measures.

The definition of a ‘steep slope’ provided by the BSOP Approval is land having a steeper
gradient than 3H:1V (33% or 18º relative to horizontal), with surface landforms previously
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identified as being potentially prone to instability as a result of the proposed underground
mining the focus of previous landslide risk assessments.

2.0 Scope of Assessment
To assist GM3 with the above-mentioned project objectives, SLR has undertaken the following:

Desktop Review

�x Undertaken a desktop review of pertinent background information, including but not
limited to:

o Previous Extraction Plan submission documents and IAPUM and SANSW
feedback, LRA reports and slope stability analysis.

o Regional geology, geological setting and mapped geological structures.

o Background monitoring data including relevant GNSS unit performance, ground
survey monitoring data from LW709, LW710A, LW710B and LW905 and vibrating
wire piezometers within the vicinity of the Study Area.

�x Compiled spatial data (both publicly available and data provided by GM3) into a suite
of figures to aid in the LRA, including but not limited to:

o Study Area layout displaying surface contours, aerial imagery, mine plans, property
references and residential structures.

o Geomorphological plans showing shaded relief, slope inclination analysis,
landslide mapping, mine plans and properties and infrastructure as well as other
pertinent features over the Study Area.

�x Identification of the likely landslide hazards, mechanisms and geomorphic processes
within the Study Area and considered how these mechanisms may be influenced by
mine subsidence effects.

�x Conducted an initial appraisal to determine areas of interest (AOI’s) and develop a plan
for targeted site inspections.

Site Inspections and Ground Truthing

�x Undertaken visual inspections over the Study Area, to ground truth the understanding
derived from the desktop review. This included:

o Drive around full Study Area, with general mapping and observation carried out
wherever possible.

�x Conducted inspections at seven (7) AOI’s to ground truth the presence of cliff
lines, confirmation of landslide hazard mechanisms, evidence and frequency
of rock falls, extent and activity of existing landslides.

Landslide Risk Assessment and Reporting

�x Compiled a concise summary of the desktop review and project background.

�x Presented reference figures including landslide susceptibility mapping.

�x Presented findings from the site inspections and ground truthing.

�x Characterised landslide hazards, mechanisms and determine how these mechanisms
may be influenced by mine subsidence effects.

�x Presented an appraisal of landslide distribution and characterise steep slope
susceptibility to landsliding within the Study Area.
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�x Categorised each property in regard to the inferred geomorphic and potential landslide
setting, known site features from previous site visits and previous reporting in terms of
instability and hazard identification, the extent of previous and proposed future
underground mining.

�x Undertaken a landslide risk assessment for the seven (7) AOI’s in general accordance
with the Australian Geomechanics Society Guidelines for Landslide Risk Management
(2007), including but not limited to:

o Providing a clear explanation on the methodology used in the assessment.

o Consideration of desktop review findings.

o Field observations.

o Geological type sections and identification of landslide hazards, mechanisms and
relevant slope forming processes.

o Considered expected groundwater response, including range of effects associated
with modification of groundwater due to mining induced subsidence, including:

�x Captured baseline observations from site inspections and vibrating wire
piezometers.

�x Changes to groundwater induced by extreme wet weather events i.e., using
records and observations from the previous 2020-2022 La Nina events which
coincided with recent Longwall mining

�x Profile the properties within the wider Study Area in terms of relative risk, with the aim
of identifying residential properties and infrastructure which should be subjected to a
site-specific detailed landslide risk assessment which would include determination of
appropriate risk mitigation measures for during the mining influence period.

�x Provided recommendations for developing and expanding on the existing monitoring
program.

�x Provided recommendations regarding typical corrective management actions.

�x Compiled the above findings and recommendations into a report (this report) for
inclusion in the Land Management Plan.
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3.0 Desktop Review

3.1 Available Data
The key data sources provided by GM3 to inform this desktop review included:

�x 2022 detailed LiDAR over the Study Area.

�x Aerial imagery from previous 5 years.

�x Subsidence predictions contours, property refences, mapped infrastructure layers
over Study Area (from MSEC 2025 (5)).

�x Background monitoring data e.g., Global Navigation Satellite System (GNSS) units,
ground survey, vibrating wire piezometers.

�x Geology data.

�x Other pertinent background information including previous LRA reports (Coffey,
GHD), previous extraction plan documents and associated IAPUM advice.

Publicly available resources utilised included:

�x ELVIS 1m contour data from 20191.

�x Aerial imagery accessed via Nearmap2.

�x Regional geological maps accessed via MinView3.

�x Technical papers and reports referenced in Section 16 .

3.2 GHD 2021 LRA LW709 to LW711 and LW905
GHD completed a desktop LRA relating to mine subsidence influences to determine the
distribution of landslide hazards within the LW709 to LW711 and LW905 for Appin Colliery in
2021 (4).

The study was based upon information provided by Mine Subsidence Engineering Consultants
(MSEC 2021 (6)) in the development of the subsidence predictions and impact assessment
for the natural and built features across the Study Area.  In addition, previous assessments
conducted in the Study Area were made available to assist the study.  That data was combined
with published publicly available information and base maps provided by ICHPL.

A street level ‘drive-by’ assessment was conducted across the Study Area as a first-pass
appraisal of landslide hazards. Using the available data and preliminary observations, the
residential sites identified as being within ‘steep slope’ terrain were categorised to develop a
way-forward in appraisal of the existing landslide hazards, site susceptibility and potential
impact of mine subsidence upon the existing landslide risk levels.

1 https://elevation.fsdf.org.au/
2 https://apps.nearmap.com/maps/#/kRxLBDywQBy8DFZixLopDg/@-
34.1751042,150.6764601,13.00z,11d/V/20231022
3 https://minview.geoscience.nsw.gov.au/#/?lon=148.5&lat=-32.5&z=7&l=
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The first pass landslide categorisation was included on the basis of the below categories (from
GHD, 2021):

Which ultimately, resulted in the following categorisation (from GHD, 2021):
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It was concluded that mine subsidence may create a minor increase in the likelihood of
instability within soil slopes, existing landslides or existing debris flows, noting that “in the risk
assessment of the landslide hazards, the likelihood may be increased to a minor extent, but
the consequences of landslides, should they occur, would remain unchanged”.

The phenomenon of valley closure could produce surface cracking of slopes which may
require remediation.  The phenomenon of valley closure, and tilting due to mine subsidence,
will have a more severe adverse impact, particularly upon rockfaces. To this end MSEC (5)
provided a statistical appraisal of the likelihood of such instability.

The results of the preliminary investigations of structures located upon ‘steep slopes’, reported
in the study and within the limitations of the study, indicated that landslide hazards induced by
longwall mining should be amenable to effective management using the established
methodologies.

Pragmatically, the expectation was that the residential sites that require additional appraisals
(to confirm their categorisation) and detailed LRA’s should be conducted on a longwall-by-
longwall basis for each longwall across the Study Area.  Therefore, the hazards were managed
through each subordinate longwall’s Structures Management Plan.

3.3 IAPUM Advice on LW709 to LW711 and LW905 Extraction
Plan

In their report of 4 March 2022, the Independent Advisory Panel for Underground Mining
(IAPUM) advised that the NSW Department of Planning and Environment (DPE) had
requested advice be provided in relation to the Appin Area 7 and Area 9 Extraction Plan (EP).
Specifically, it was reported that NSW DPE requested advice on:

�x The reliability of the damage predictions outlined in MSEC’s Subsidence Assessment
for houses on top of the Razorback Escarpment and within 25 m of steep slopes in
the EP Study Area.” (Note - topic not covered in detail herein).

�x The adequacy of GHD’s Landslide Risk Assessment to assess the landslide risks,
site susceptibility and potential impact of mine subsidence with no supporting field-
based geotechnical assessments at the potentially impacted houses,” and

�x The appropriateness of IMC’s proposed monitoring for the management of mine
subsidence and slope instability for houses and its additional commitment to
undertake geotechnical assessments at potentially impacted residences prior to the
extraction of the first influencing longwall. (Note that the issues refer to residential
dwellings only).

Specifically in relation to subsidence consequences for slope stability, the panel concluded:

�x Mining-induced changes in the slope (i.e. local gradients) of hillsides are very unlikely
to change the risk profile for land instability.

�x Mining-induced rockfalls from the Escarpment are very unlikely to present a risk to
structures. This should be confirmed for each structure prior to mining of the relevant
panel(s).

�x A very low (but finite) likelihood of irreversible damage to structures cannot be
excluded. On this basis, the costs of responding to such damage should be
specifically addressed in the Landscape Management Plan (LMP).

�x Traditional monitoring may not provide forewarning of damage to structures as points
monitored are not likely to coincide with locations of damage (both being quite local).
It is usual for the structures themselves to provide the best leading indicator of
consequential damage. On this basis, the Panel considers that detailed dilapidation
surveys are essential for detecting early warning indicators such that the LMP Trigger
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Action Response Plan (TARP) responds in a timely manner, including keeping
inhabitants informed.

The Panel subsequently recommended:

�x GHD:

o Complete the last three objectives of its Landslide Risk Assessment (LRA) as set
out in Section 2.3 of its (2021) report.

o Provides advice on the expected range of effects associated with modification of
groundwater due to mining-induced subsidence and how these effects can be
mitigated.

�x The EP be refined to include the following:

o Reconciliation of the number of potentially affected properties.

o Provision in management plans, if need be, for any new significant matters
arising out of the completion by GHD of the last three objectives of its LRA and
arising out of its advice on the expected range of effects associated with
modification of groundwater due to mining-induced subsidence and how these
effects may be mitigated.

o A statement clearly identifying the limitations of the GHD LRA being a desktop,
first pass and/or preliminary assessment and, therefore, the degree of reliance
that can be placed upon it.

o Provision for undertaking site inspections (ground truthing) prior to the
commencement of mining in the subject area of at least some of the Category E
and Category F structures possibly affected by longwall mining in the EP. This is
for the purpose of providing a level of confidence in GHD’s preliminary
assessments and the appropriateness of the associated advice provided on the
likelihood and magnitude of damage, especially irreversible damage, and
proposed triggers and corrective actions.

o Identification by GHD of “the techniques and management tools available and
previously employed in similar geotechnical circumstances” referred to in its LRA,
where each has been adopted, why it was adopted and how successful it was.

o A commitment to the installation of any piezometers or inclinometers, including
documented past usage and effectiveness and clear triggers for when and where
these would be installed.

o Revision of the LMP TARP to clearly reference structures with quantitative
triggers and commitments to defined corrective actions.

o Clarification in the LMP on accountability for the costs of responding to structural
damage.

Specifically in relation to appropriateness of monitoring and management of mine
subsidence and slope instability, the panel concluded:

�x It is reasonable to expect that the EP will satisfactorily address the monitoring of the
management of mine subsidence and slope instability provided that:

o Associated PSMPs are developed in a timely manner to at the least the standard
evidenced in the documentation provided to the Panel under covering letter of 8
June 2020;

o Due consideration is given to the Panel’s recommendations in relation to the EP;
and
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o The IMC Structural Review Group, established as part of the Built Structures
Management Plan, meets regularly to review all results of subsidence monitoring.

GHD subsequently responded to Approval Condition 2 in their response letters dated 29
September 2022 (LW905), 8 September 2023 (LW710A) and 30 April 2024 (LW710B) on a
longwall-by-longwall basis, clarifying that dot point one and two of Condition 2 were satisfied
in Section 6, “Risk Control Procedures” of the “Management Plan for Potential Impacts to
Building Structures” developed for LW905 (6) and for LW710A and LW710B (7) by MSEC.
GHD’s response for LW711 was provided on 26 March 2025, with further information provided
on 21 May 2025 and 4 June 2025, with Condition approval received on 17 June 2025.

The third dot point, “assess cumulative effects” is completed in the respective reports above
for properties identified as requiring site-specific structure inspection plans, whereby the
cumulative hazards that should be acknowledged in the assessments contained within the
individual PSMPs are highlighted.

Under Condition 3, DPE requires advice to be provided before extraction of LW711,
recognising the work involved with the task.  To address this condition, a GHD report
supplemental to their 2021 LRA (4) has been prepared (8), which was submitted on 18 June
2024, and approved on 17 June 2025.



Illawarra Coal Holdings Pty Ltd – GM3
Appin Area 7 Longwalls 712 to 716 Landslide Risk Assessment

1 August 2025
SLR Project No.: 660.030515.00001

9

4.0 Study Area Setting
The Study Area has been defined in MSEC1459 Report (9), as the surface area enclosed by
the 35° angle of draw line from the extents of the proposed LW712 to LW716; and the
predicted additional 20 mm subsidence contour due to the extraction of the proposed
longwalls. The Study Area therefore covers the already competed LW710A and LW710B and
soon to commence LW711 footprints.

Razorback Escarpment is the dominant topographic feature within the Study Area, with a
defined Escarpment separating the upper plateau from the lower east and north facing slopes.
The elevation across the Study Area falls from approximately 320 m above sea level in the
south (atop Razorback Escarpment) to approximately 100 m above sea level in the northeast.

A large portion of the Study Area includes the steep, forested east facing slopes and gullies
which form the western tributaries of Navigation Creek. These slopes become flatter to the
east where they are mostly occupied with agricultural land and lifestyle blocks.  Navigation
Creek flows in a northerly direction through the eastern portion of the Study Area, where the
surrounding slopes in the catchment floor are very shallow and gently undulating to essentially
flat, except for the incised creek banks themselves.

West of the Escarpment, the upper plateau slopes gently to the west, which drains out to the
west through the Apps Gully catchment, while the northwest corner of the Study Area is
characterised by the steep north facing slopes in the headwaters of Matahil Creek.

Generally, the steep slopes below the Escarpment, in the headwaters of drainage gullies and
along creek banks are covered in dense forest and scrub. Elsewhere, most lower slopes are
mostly grassed with concentrations of larger trees typically found along fence lines, roads and
driveways and surrounding residential dwellings.

The layout of proposed LW712 to LW716 is shown on Figure 1 , which display’s the Study
Area layout, surface contours, aerial imagery, mine plans, property references and residential
structures.

Additionally, SLR has processed the 2022 LiDAR survey provided by GM3, to create a shaded
relief (Figure 2 ) of the surface topography, which assists in visualising the slope morphology
and presence of existing landslides which is otherwise obscured by vegetative cover. This
clearly demonstrates the magnitude of historical landsliding which has developed as part of
natural slope forming processes over the preceding hundreds to thousands of years.

Similarly, SLR has undertaken a slope inclination analysis (Figure 3 ), to highlight the extent
of steep slopes, which is to be used as a first-pass filter for identification of ‘steep slopes’ in
this LRA.

These figures indicate the longwalls are proposed to continue extraction north of the approved
LW711. Like the already mined LW710A and future LW711, the western end of longwalls is
proposed to commence west of the Razorback Escarpment, with retreat occurring in a
northeast direction, beneath the Escarpment and below the lower east and north facing slopes.

As indicated in the Figures, the focus for this LRA is around the Razorback Escarpment and
the steep slopes below it, which includes most of the currently observable landslide activity
within the Study Area. Section 8.0 and 10.0 includes further discussion on historical landslide
activity. Terrain views across the foot slopes of the Razorback Escarpment are included in
Figure 18  to Figure 21  in Appendix A .








































































































































































