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Executive summary 
_________________________________________________________________________________________________________________________________________________________________ 

Dendrobium Mine is an existing underground coal mine located in the Southern Coalfield NSW. Illawarra 
Coal Holdings Pty Ltd (Illawarra Coal), a wholly owned subsidiary of South32 Limited (South32). South 32 
has proposed to extract Longwalls 20 - 21 in Area 3C of the Dendrobium Mine within Consolidated Coal 
Lease (CCL) 768, under the Development Consent 60-03-2001 (DA 60-03-2001). The Project will involve 
extending the existing underground mine to extract Longwalls 20 - 21. The Subject Area falls within the 
Parish of Heathcote, Wollondilly Shire and City of Wollongong Local Government Areas (LGA) and the 
County of Camden. 

The Aboriginal sites assessed as part of this Aboriginal Cultural Heritage Assessment (ACHA) report fall 
within the WaterNSW Metropolitan Special Catchment Area, Picton NSW (Figure 1 and Figure 2). 

Summary of impacts  

The extraction of coal by longwall mining will result in vertical and horizontal subsidence at the surface and 
the natural and built environments. It has been predicted by Mine Subsidence Engineering Consultants 
(MSEC) that the identified Aboriginal sites will ‘experience very low levels of vertical subsidence, and they 
are not expected to experience measurable upsidence or compressive strains due to valley closure effects 
as they are located on the sides of the ridgelines and away from valley bases‘ (MSEC 2019). 

Regulatory requirements and recommendations 

Based on community consultation with the Registered Aboriginal Parties (RAPs), baseline recording, 
subsidence modelling by MSEC and an Aboriginal Cultural Heritage Assessment by Niche Environment and 
Heritage (Niche), the following recommendations have been made for the Aboriginal sites within the 
Subject Area of Longwalls 20 - 21: 

Recommendation 1: 

Illawarra Coal should continue their consultation with the RAPs in regard to the Aboriginal sites within the 
Subject Area. 

Recommendation 2: 

A subsidence monitoring program is to be implemented progressively over the life of the Project. The 
subsidence monitoring program should include monitoring of all Aboriginal Sandstone Shelter sites and Axe 
Grinding Groove sites located within the angle of draw of the Project. The program should include (but not 
be limited to) the following: 

• A schedule for undertaking the subsidence monitoring at the nominated sites.  
• An impact TARP specific to each of the sites being monitored. 
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Glossary and abbreviations 
________________________________________________________________________________________________________________________________________________ 

Term Definition 

Aboriginal cultural heritage The tangible (objects) and intangible (dreaming stories, legends and places) cultural 
practices and traditions associated with past and present day Aboriginal 
communities. 

Aboriginal object(s) The legal definition for material Aboriginal cultural heritage under the NSW National 
Parks and Wildlife Act 1974. 

Aboriginal stakeholders Members of a local Aboriginal land council, registered holders of Native Title, 
Aboriginal groups or other Aboriginal people who may have an interest in the 
Project. 

Archaeology The scientific study of human history, particularly the relics and cultural remains of 
the distant past. 

Archaeological deposit A layer of soil material containing archaeological remains. 

Archaeological investigation The process of assessing the archaeological potential of an impact area by a qualified 
archaeologist. 

Archaeological site A site with material evidence of past Aboriginal or non-Aboriginal activity in which 
material evidence (artefacts) of past activity is preserved. 

Artefact An object made by human agency (e.g. stone artefacts). 

Assemblage 1. A group of stone artefacts found in close association with one another. 

2. Any group of items designated for analysis - without any assumptions of 
chronological or spatial relatedness. 

Avoidance A management strategy which protects Aboriginal sites within an impact area by 
avoiding them totally in development. 

Catchment The area from which a surface watercourse or a groundwater system derives its 
water. 

Cumulative impacts Combination of individual effects of the same kind due to multiple actions from 
various sources over time. 

Development The operations involved in preparing a mine for extraction, including cutting 
roadways and headings. Also includes tunnelling, sinking, crosscutting, drifting, and 
raising. 

Drainage Natural or artificial means for the interception and removal of surface or subsurface 
water. 

Exploration The work done to prove or establish the extent of the coal resource. 

Flake A piece of stone detached from a core, displaying a bulb of percussion and striking 
platform. 

Harm With regard to Aboriginal objects this has the same meaning as the NSW National 
Parks and Wildlife Act 1974. 

IPHG Illawarra Prehistory Group 

Impact Influence or effect exerted by a project or other activity on the natural, built and 
community environment. 
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Term Definition 

Impact area An area that requires archaeological investigation and management assessment. 

In situ Latin words meaning ‘on the spot, undisturbed’. 

Isolated find A single artefact found in an isolated context. 

Landform Any one of the various features that make up the surface of the earth. 

Management plans Conservation plans which identify short and long term management strategies for all 
known sites recorded within a (usually approved) Subject area. 

Methodology The procedures used to undertake an archaeological investigation. 

Mitigation To address the problem of conflict between land use and site conservation. 

Open camp site An archaeological site situated within an open space (e.g. archaeological material 
located on a creek bank, in a forest, on a hill, etc.). 

PAD Potential archaeological deposit.  

A location considered to have a potential for subsurface archaeological material. 

Site recording The systematic process of collecting archaeological data for an archaeological 
investigation. 

Site A place where past human activity is identifiable. 

Survey coverage A graphic and statistical representation of how much of an impact area was actually 
surveyed and therefore assessed. 
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1. Introduction 
_________________________________________________________________________________________________________________________________________________________________ 

1.1 The Proponent 

Illawarra Coal Holdings Pty Ltd (Illawarra Coal), a wholly owned subsidiary of South32 Limited (South32) has 
proposed to extract Longwalls 20 - 21 in Area 3C of the Dendrobium Mine within Consolidated Coal Lease 
(CCL) 768, under the Development Consent 60-03-2001 (DA 60-03-2001). The proposed extension of mining 
operations for Longwalls 20 - 21 forms the Subject Area for this Project (Figure 1 and Figure 2). 

This report presents an Aboriginal Cultural Heritage Assessment (ACHA) of the Project and is necessary to 
satisfy the requirement to manage Aboriginal sites and objects under the National Parks and Wildlife Act 
1974 (NPW Act) and Environmental Planning and Assessment Act 1979 as part of the proposed 
development. This assessment will inform a Subsidence Management Plan for Longwalls 20 - 21. 

This ACHA has been prepared by Niche and is designed to conform to the relevant requirements of various 
advisory documents and guidelines. These guidelines and documents include: 

• Guide to Investigating, Assessing and Reporting on Aboriginal Cultural Heritage in New South Wales 
(OEH, 2011a). 

• Aboriginal Cultural Heritage Consultation Requirements for Proponents 2010 (Part 6 National Parks and 
Wildlife Act, 1974) (DECCW, 2010a). 

• Code of Practice for Archaeological Investigation of Aboriginal Objects in New South Wales (DECCW, 
2010b). 

• The Burra Charter: The Australia ICOMOS Charter for Places of Cultural Significance (Australia 
International Council on Monuments and Sites [ICOMOS], 1999). 

 

1.2 The Proposed Activity 

Dendrobium Mine is located approximately 90 km south of Sydney in the township of Mount Kembla NSW. 
Illawarra Coal has previously mined 14 longwalls within the mining lease. 

Longwalls 20 - 21 are a continuation of mining that extends into the Dendrobium Mine 3C Area. The 
longwall panels are located between Donald Castle Creek to the west and Cordeaux Reservoir to the east. 

The following AHIMS registered sites are located within the Subject Area: 

• Shelter with Artefacts; 
 Browns Road Site 20 (AHIMS ID#52-2-1647); 

• Axe Grinding Grooves; 
 Donald Castle Creek Site 2 (AHIMS ID#52-2-1563); 
 Donald Castle Creek Site 3 (AHIMS ID#52-2-1564); 

• Shelters with Art;  
 Browns Road Site 17 (AHIMS ID#52-2-1632); 
 Browns Road Site 18 (AHIMS ID#52-2-1633); 
 Browns Road Site 19 (AHIMS ID#52-2-1634); 
 DM 19 (AHIMS ID#52-2-3643); and 
 DM 18 (AHIMS ID#52-2-3642) 
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In addition, a further site was identified during the assessment for this project. This included: 

• Shelter with Art; 
 Dendrobium 3C Shelter 1 (AHIMS ID#52-2-4500).  

 

The locations of the sites are outlined in Figure 2. 
 

1.3 Statutory Controls 

Dendrobium Mine was approved for operations in 2001, since this time a number of changes to planning, 
development and mining legislation have occurred. The original and most recent consents are outlined 
below in Table 1. 

Table 1: Dendrobium Mine consents 

Development Consents 

Consent Number Consent Description Date Granted Expiry  

DA 60-03-2001 The Development of an 
underground coal mine, and 
construction and operation of 
associated surface facilities 

20 November 2001 21 years 

DA 60-03-2001 (As modified 
by Modification 6 on 8 
December 2008) 

Dendrobium Underground 
Coal Mine and associated 
surface facilities and 
infrastructure 

As above 31 December 2030 

 

1.4 Objectives 

The objective of this assessment has been to investigate and confirm the absence, or presence, of Aboriginal 
objects and places and whether they would be impacted by the proposed development. It also documents 
consultation with the local Aboriginal community, which aimed to identify any spiritual, traditional, historical 
or contemporary associations or attachments to Aboriginal sites or objects or to the Subject Area itself. This 
assessment has been designed to assess whether an Aboriginal Heritage Impact Permit (AHIP) application is 
required for the Project under the NPW Act. 

The assessment includes: 

• A reassessment of the following AHIMS sites registered within Longwalls 20 - 21 and sites that fall 
within the 600 m boundary of Longwalls 20 - 21 to confirm that they are not within the potential area 
of impact: 

 

 Donald Castle Creek Site 2 (AHIMS ID#52-2-1563); 
 Donald Castle Creek Site 3 (AHIMS ID#52-2-1564); 
 Browns Road Site 20 (AHIMS ID#52-2-1647); 
 Browns Road Site 17 (AHIMS ID#52-2-1632); 
 Browns Road Site 18 (AHIMS ID#52-2-1633); 
 Browns Road Site 19 (AHIMS ID#52-2-1634); 
 DM18 (AHIMS ID#52-2-3642); 
 DM19 (AHIMS ID#52-2-3643); 
 Dendrobium 3C Shelter 1 (AHIMS ID#52-2-4500); 
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• Identification of whether any of the afore mentioned sites would be impacted by the proposed works 
(and hence advise Illawarra Coal on the need for an AHIP); 

• An assessment of the cultural heritage significance of the afore mentioned sites through consultation 
with RAPs; and 

•  Mitigation and management recommendations in accordance with the NPW Act. 
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2. Description of the Area 
_________________________________________________________________________________________________________________________________________________________________ 

2.1 Project Location 

Dendrobium Mine is located approximately 90 km south of Sydney in the township of Mount Kembla NSW. 
Illawarra Coal Holdings Pty Ltd (Illawarra Coal), a wholly owned subsidiary of South32 Limited (South32) has 
proposed to extract Longwalls 20 - 21 in Area 3C within Consolidated Coal Lease (CCL) 768, under the 
Development Consent 60-03-2001 (DA 60-03-2001). The Project will involve extending the existing 
underground mine to extract Longwalls 20 - 21.  

2.2 Description of Land Where Aboriginal Objects are Proposed to be Harmed 

Longwalls 20 - 21 are a continuation of mining that extends into the Dendrobium Area 3C Area. The 
longwall panels are located between Donald Castle Creek to the west and Cordeaux Dam to the east. 

For the purposes of this ACHA, the Subject Area is 568 hectares surrounding Longwalls 20 - 21 to 
encapsulate potential subsidence effects. The Subject area (568 Ha) is based on the 600m buffer of the 35 
degree angle of draw represented on figures by a red boundary line (Figure 2). 

The Subject Area is located within the Metropolitan Special Catchment Area managed by WaterNSW; 
approximately 15 km west of the township of Wilton, New South Wales (Figure 1). 

The Subject Area falls within the Parish of Heathcoate, Wollongong LGA and the County of Camden.  

Aboriginal objects and sites (sandstone shelters with art and potential archaeological deposit) are common 
in the creeks and rivers of the area, whilst Axe Grinding Grooves and sandstone shelters with deposit are also 
common. None of the Aboriginal sites identified during this assessment will be adversely affected by the 
proposed extraction of Longwalls 20 - 21.  

 

2.3 Description of Land Where Aboriginal Objects are Proposed not to be Harmed 

No conservation areas have formally been identified by the Proponent in the Subject Area.  

Nine Aboriginal sites were identified within the Subject Area and were revisited as part of this assessment. 
The sites were found to be outside of the area of potential impact (Table 2, Figure 2). Two additional sites, 
Dendrobium 3C Shelter 1 (AHIMS ID#52-2-4500) and Dendrobium Isolated Find 1 (AHIMS ID#52-2-4499) 
was recorded during this assessment and have been registered on AHIMS (see Attachment 1). Dendrobium 
3C Shelter 1 (AHIMS ID#52-2-4500) is located within the Subject Area, However Dendrobium Isolated Find 1 
(AHIMS ID#52-2-4499) is not within the Subject Area and will not be included within this impact 
assessment. One registered site, Browns Road Site 33 (AHIMS ID#52-2-0458) could not be confirmed at its 
registered location within the Subject Area. A review of the AHIMS site card indicates it is located outside of 
the current Subject Area. For this reason, Browns Road Site 33 (AHIMS ID#52-2-0458) has not been 
included within this impact assessment.  
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Table 2: Summary of Aboriginal sites that will not be harmed 

Portion  
proposed 
for harm 

AHIMS Site Features Site Name Information 
restriction? 

Zone Easting Northing Artefact 
 Count 

Landform 
Unit 

None 52-2-1563 Axe Grinding 
Groove 

Donald Castle 
Creek 2 

None 56 289420 6194330 0 Creek Bed 

None 52-2-1564 Axe Grinding 
Groove 

Donald Castle 
Creek 3 

None  56 289380 61494360 0 Creek Bed 

None 52-2-1632 Shelter with 
Art 

Browns Creek Site 
17 

None  56 291019 6195500 0 Upper valley 
Slope 

None 52-2-1633 Shelter with 
Art 

Browns Road site 
18 

None  56 290800 6135460 0 Lower 
Valley Slope 

None 52-2-1634 Shelter with 
Art 

Browns Road Site 
19 

None 56 291020 6195460 0 Ridgeline 

None 52-2-1647 Shelter with 
Artefacts 

Browns Road Site 
20 

None 56 290993 6193876 2 Ridgeline 

None 52-2-3642 Shelter with 
Art 

DM18 None 56 290753 6195984 0 Ridgeline 

None 52-2-3643 Shelter with 
Art 

DM19 None 56 290760 6196061 0 Ridgeline 

None 52-2-4500 Shelter with 
Art 

Dendrobium 3C 
Shelter 1 

None 56 291112 6193730 0 Ridgeline 
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2.4 Description of the Environment  

2.4.1 Overview 

Understanding the past and present environmental contexts of an area is requisite in any Aboriginal 
archaeological and cultural heritage investigation (DECCW 2010a). The nature and distribution of Aboriginal 
archaeological sites are closely related to the environmental context. This section provides a broad 
overview of the environmental setting of the Subject Area, before describing each of the soil landscapes 
that are contained within it. Soil landscapes, when considered with the levels of past land use and 
modification, are a useful tool in identifying environmental proxies for the likely preservation and burial of 
Aboriginal objects in a landscape and resources that may have been available to Aboriginal people in the 
past; such as the presence of rock outcrops to provide surfaces for art or to sharpen and prepare 
implements, stone for the manufacture of stone tools and plant species.  

Broadly the Dendrobium Area 3C Subject Area is located on the southern Woronora Plateau within the 
Cordeaux Dam and Avon Dam catchment areas (Figure 3 and Figure 4). The terrain of the Subject Area is 
characterised by Middle Triassic Hawkesbury Sandstone that comprises overlapping beds of quartz-rich 
sandstone. Under the sandstone formations, the substrates comprise of deep Permian Coal Measures that 
consist of shale sandstone, conglomerates, tuff, chert and coal (Branagan and Packhan 2000). 

The Subject Area is within the Hawkesbury colluvial soil landscape (Figure 3).  

2.4.1.1 Hawkesbury Soil Landscape 

The Hawkesbury soil landscape ranges from rolling and rugged hills to very steep sandstone escarpments 
and ridges. Within this landscape sandstone outcrops are very common and often occur as horizontal 
benches and broken scarps up to 10 metres high. Rock outcrops and surface boulders and cobbles make up 
to half of the ground surface (Hazelton and Tille 1990:45-46). Sandstone outcropping is evident around the 
Avon and Cordeaux Rivers within the Subject Area. The soils comprise of shallow sandy lenses; up to 30 cm 
deep.  

This landscape is the most archaeologically sensitive within the Subject Area, as the blocks and weathered 
scarps provide suitable overhangs to be used for shelter. Within these overhangs there are often suitable 
surfaces for art, as well as floor space for the accumulation of archaeological deposit; there is however 
limited space for a deep accumulation of stratified subsurface deposits due to the small size of the majority 
of the overhangs. Many of the previously recorded sites within the Subject Area are shelter sites (Figure 2). 

The vegetation within this landscape is mostly uncleared woodland and open-forest with some areas of tall 
open forest, and rainforest within the sheltered gullies. On the open crests and ridges, woodland and open 
forest contains red bloodwood (Corymbia gummifera), narrow leaved stringy bark (Eucalyptus globoidea), 
Scribbly Gum (Eucalyptus racemosa), Blue Mountains Mallee (Eucalyptus stricta), Old-Man Banksia (Banksia 
serrata). Sheltered side slopes of the landscape are characterised by open forest containing Sydney 
Peppermint (Eucalyptus piperita), Smooth-Barked Apple (Angophora costata) and Black She-Oak 
(Allocasuarina littoralis) with an understorey of Epacridaceae spp., Myrtaceae spp., Fabaceae spp. and 
Proteaceae spp. (Hazelton and Tille 1990: 46). 
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Plate 1: Example of the Hawkesbury landscape 

 

Plate 2: Example of Rock Shelters in the 
Hawkesbury landscape 

 

2.4.2 Past Aboriginal Land Use 

The proposed Dendrobium Area 3C Longwalls 20 - 21 is the traditional country of the Tharawal people. 
Tindale (1940, 1974) has identified the Tharawal boundaries as being from the south side of Botany Bay to 
north of the Shoalhaven River, and running inland to the Campbelltown and Camden area (Attenbrow 
2010: 34, SA Museum 2010). Attenbrow (2010:35) points out that such boundary mapping, undertaken as it 
was in the nineteenth century is indicative at best; however there appears to be reasonably strong 
agreement between those who have mapped language boundaries that the area is Tharawal country. The 
Wodi Wodi also spoke the Tharawal dialect, and they inhabited the coastal plains and escarpment around 
Wollongong where the Dendrobium Pit Top and coal logistics infrastructure is located. Tharawal people 
distinguished themselves as Fresh Water, Bitter Water or Salt Water depending on where in the wider 
language boundary their traditional lands were – the inland hills and valleys, the plateaus and swamps or 
the coastal plain respectively (DEC 2005b: 6). 

The records and histories of the Tharawal and their country at the time of contact with Europeans are 
subject to bias and are generally fragmented, providing nothing like a complete picture of the way 
Aboriginal people were living prior to European contact. Nevertheless, we know the Tharawal regularly 
communicated, moved, traded and participated in ceremonies between their country and neighbouring 
areas. It is most likely family groups or clans would ‘intermingle and interact along both physical and social 
boundaries’ rather than be strictly confined to the ‘tribal’ borders that were to be artificially imposed by 
European anthropologists (Organ 1990: xliii). 

It is generally accepted that Aboriginal occupation of Australia dates back at least 40,000 years (Allen and 
O’Connell 2003). The result of this extensive and continued occupation of the Sydney Basin, of which the 
Woronora Plateau is a part, has left a vast amount of accumulated depositional evidence. The oldest date 
generally considered to be reliable for the earliest occupation around the region comes from excavations at 
Parramatta where archaeological material has been dated to 30,735 ± 407 BP (McDonald et al 2005). 
Nearer to the Dendrobium area the site of Bass Point at Shellharbour was occupied from 20,000 years ago, 
indicating a great antiquity of Aboriginal occupation in the region (Attenbrow 2010: 153, Flood 1995: 112).  

The majority of reliably dated archaeological sites within the region are less than 5,000 years old, with 
previous excavations of rock shelters on the Woronora Plateau providing the oldest date of just over 2,000 
years before present (Sefton 1998 a, 1998b). A combination of reasons has been suggested for this 
collection of relatively recent dates. There is an argument that an increase in population and 
‘intensification’ of much of the continent took place around this time leading to a great deal more evidence 
being deposited than was deposited as a result of the sparser former occupation period. It is also the case 
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that many archaeological sites along the former coastline may have been submerged as the seas rose to 
approximately their current level around 6,000 years ago. This would have had the effect of covering 
evidence of previous coastal occupation. In addition, it is also true that the acidic soils that predominate 
around the Sydney region are not conducive to the long-term survival of sites (Hiscock 2008: 106). 

The arrival of the First Fleet in Sydney Cove in 1788 was followed the next year by a smallpox epidemic, 
which spread to the neighbouring regions and, although the exact effects are not known, killed over half 
the Aboriginal population of the areas effected (Organ 1990: 5).  

Early in the nineteenth century European graziers began taking land in the south of the Cumberland Plain 
and the coastal plains around Wollongong, with cedar getting being conducted in the narrower northern 
coastal plain and rainforest areas of the escarpment (DEC 2005). Access to traditional and everyday 
resources (such as water) and clearing the land of trees would have had a major impact on the ways in 
which Aboriginal people would have been living, and also caused significant social disruption between 
Aboriginal groups, and pressure between Aboriginal people and the ever increasing European population. 
This period was a time of drought, and the competition for resources between the Europeans and the 
Tharawal, who were adapting to the massive changes that were so quickly upon them, led to several years 
of conflict. Organ (1990) documents the various skirmishes, killings and reprisals between Europeans and 
the Tharawal during the 1814 – 1815 period in the Cowpastures, Camden and Appin districts. Eventually 
this sporadic bloodshed would lead to larger scale conflict, with Governor Macquarie implementing a 
sustained punitive action against the Aboriginal population in the district. This resulted in the Appin 
Massacre of 17 April 1816, in which Aboriginal people were shot and driven over the steep cliffs (probably 
near Broughtons Pass) to their death during a surprise attack by a detachment of the 46th Regiment, in the 
middle of the night. 

Continued civil rights activism throughout the 1970s included landmark events such as the Tent Embassy 
(1972), Gough Whitlam’s ‘hand back’ of Gurindji land and the Racial Discrimination Act 1975, and the 
Aboriginal Land Rights Act 1976 (NT). This land rights act was the first national land rights legislation in 
Australia and the basis for the Aboriginal Land Rights Act 1983 (NSW) which recognised the dispossession 
and displacement of NSW Aboriginal people from their traditional lands. A three-tier system of Aboriginal 
Land Councils (state, regional and local) was set up in NSW under this legislation, which continues today, 
with Local Aboriginal Land Councils (LALCs) now closely interconnected to their local community. Tharawal 
LALC manages and delivers a range of support services and continues to work towards Aboriginal self-
determination. 

Despite the massive changes that were so quickly brought to the Aboriginal people of the region, they 
maintained a sense of community, traditional customs and practices, cultural knowledge and continued to 
care for significant sites and the land in general. Today there are many thousands of Aboriginal people 
living in the Cumberland Plain and Illawarra. They continue to be custodians of the land, whilst traditional 
owners maintain cultural knowledge (DEC 2005). 
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3. The Consultation Process 
_________________________________________________________________________________________________________________________________________________________________ 

In administering its statutory functions under Part 6 of the NSW National Parks and Wildlife Act, 1974, the 
Office of Environment and Heritage (OEH) requires that Proponents consult with Aboriginal people about 
the Aboriginal cultural heritage values (cultural significance) of Aboriginal objects and/or places within any 
given development area in accordance with Clause 80c of the NSW National Parks and Wildlife Regulation, 
2009.  

The OEH maintains that the objective of consultation with Aboriginal communities about the cultural 
heritage values of Aboriginal objects and places is to ensure that Aboriginal people have the opportunity to 
improve ACHA outcomes by (DECCW 2010a): 

• providing relevant information about the cultural significance and values of Aboriginal objects and/or 
places; 

• influencing the design of the method to assess cultural and scientific significance of Aboriginal objects 
and/or places; 

• actively contributing to the development of cultural heritage management options and 
recommendations for any Aboriginal objects and/or places within the proposed Subject Area; and 

• commenting on draft assessment reports before they are submitted by the Proponent to the OEH. 
 

Consultation in the form outlined in the Aboriginal Cultural Heritage Consultation Requirements for 
Proponents 2010 (DECCW 2010 ACHCRs) (State of NSW and former Department of Environment, Climate 
Change and Water, 2010) is a formal requirement where a Proponent is aware that their development 
activity has the potential to harm Aboriginal objects or places. The OEH also recommends that these 
requirements be used when the certainty of harm is not yet established but a Proponent has, through some 
formal development mechanism, been required to undertake a cultural heritage assessment to establish 
the potential harm their proposal may have on Aboriginal objects and places.  

Consultation for this assessment, has been undertaken in accordance with the ACHCRs as these meet the 
fundamental tenants of the 2004 consultation requirements (NSW Department of Environment and 
Conservation [DEC] 2004), while meeting current industry standards for community consultation.  

The ACHCRs outline a four stage consultation process that includes detailed step-wise guidance as to the 
aim of the stage, how it is to proceed and what actions are necessary for it to be successfully completed. 
The four stages are: 

• Stage 1 – Notification of Project proposal and registration of interest. 
• Stage 2 - Presentation of information about the proposed Project. 
• Stage 3 - Gathering information about the cultural significance. 
• Stage 4 – Review of draft cultural heritage assessment report. 
 

The document also outlines the roles and responsibilities of the OEH, Aboriginal Parties including Local and 
State Aboriginal Land Councils, and Proponents throughout the consultation process.  

To meet the requirements of consultation it is expected that Proponents will (DECCW 2010a): 

• bring the RAPs, or their nominated representatives, together and be responsible for ensuring 
appropriate administration and management of the consultation process; 
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• consider the cultural perspectives, views, knowledge and advice of the RAPs involved in the 
consultation process in assessing cultural significance and developing any heritage management 
outcomes for Aboriginal objects(s) and/or places(s); 

• provide evidence to the OEH of consultation by including information relevant to the cultural 
perspectives, views, knowledge and advice provided by the RAPs; 

• accurately record and clearly articulate all consultation findings in the final cultural heritage assessment 
report; and 

• provide copies of their cultural heritage assessment report to the RAPs who have been consulted. 
 

The consultation process undertaken to seek active involvement from relevant Aboriginal representatives 
for the Project followed the current NSW statutory guideline, namely, the ACHCRs. Section 1.3 of the 
ACHCRs describes the guiding principles of the document. The principles have been derived directly from 
the Principles section of the Australian Heritage Commission’s Ask First: A guide to respecting Indigenous 
heritage places and values (Australian Heritage Commission 2002). Both documents share the aim of 
creating a system where free prior informed advice can be sought from the Aboriginal community. 

The following outlines the process and results of the consultation conducted during this assessment to 
ascertain and reflect the Aboriginal cultural heritage values of the Subject Area, further information in 
regards to the Aboriginal community consultation processed is outlined in Appendix 2. 

3.1 Stage 1 - Notifications 

This stage of the consultation process is used to identify, notify and register any Aboriginal people or groups 
who may have a cultural interest in and/or possess cultural knowledge relevant to determining the cultural 
significance of Aboriginal objects or places in the Study area. 

In accordance with Section 4.1.2 of the ACHCRs, Project notifications were sent on 7 May 2018 to the 
following organisations: 

• Wollongong Local Land Services; 
• Illawarra Local Aboriginal Land Council; 
• Office of the Registrar, Aboriginal Land Rights Act 1983; 
• Office of Environment and Heritage; 
• South East Local Land Services; 
• Tharawal Local Aboriginal Land Council; 
• Wollongong City Council; and 
• National Native Title Tribunal (NNTT). 
 

Responses to the Project notifications were received from the following organisations: 
 

• NNTT (15 May 2018); 
• Tharawal Local Aboriginal Land Council (14 May 2018) and 
• OEH (3 September 2018). 
 

As a result of the responses received, a total of 83 individuals and organisations were identified as potential 
knowledge holders for the Subject Area. A list of these groups is provided in Table 3. A full record of all 
correspondence received from and sent to the Aboriginal community and the abovementioned organisations 
is contained in Appendix 2. 
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Table 3: Potential knowledge holders for the Subject Area notified of the Project 

Potential Stakeholders notified of the proposed Project 

Name Name Name 

Adrian Shafer Gundungurra Tribal Technical Services -- Larry 
Hoskins 

Nundagurri (Murrin Clan/Peoples) 

Badu (Murrin Clan/Peoples) Gundungurra Tribal Technical Services -- Peter 
Foster 

Pejar Loca Aboriginal Land Council 

Barraby Cultural Services  Gundungurra Tribal Technical Services -- 
Pimmy Johnson Bell 

Pemulwuy (Murrin Clan/Peoples) 

Belinga Cultural Heritage Technical Services 
(Mirramajah) 

Gundungurra Tribal Technical Services -- Sam 
Wickman 

Platypus Dreamin 

Bellambi Indigenous Corporation Gandangara 
Traditional Owners 

Gundungurra Tribal Technical Services -- 
Teangi Mereki Foster 

Raymond Garbutt 

Biamanga (Murrin Clam/Peoples) Gunyuu (Murrin Clan/Peoples) South Coast People 

Bilinga (Murrin Clan/Peoples) Gunyuu Cultural Heritage Technical Services 
(Mirramajah) 

South West Rocks Corporation 

Coomaditchie Aboriginal Corporation Guunamaa Dreaming Sites And Surveying  Surverying And Consulting 

Coomaditchie United Aboriginal Corporation Illawarra Aboriginal Corporation Tharawal Local Aboriginal Land Council 

Cubbitch Barta Native Title Claimants Illawarra Local Aboriginal Land Council The Wadi Wadi Coomaditchie Aboriginal 
Corporation (Correspondence Via Niac) 

Cullendulla (Murrin Clan/Peoples) James Davis The Wodi Wodi Elders Corporation  

Darryl Caines Jerringong (Murrin Clan/Peoples) Thoorga Nura 

Darug Land Observations Jo Albany Three Ducks Dreaming 

Dharug (Murrin Clan/Peoples) Karrial (Murrin Clan/Peoples) Trish Levitt 

Duncan Falk Ken Foster Tungai Tonghi 

Duncan Falk Consultancy Korewal Elouera Jerrungarugh Tribal Elders 
Corporation 

Walbunja (Murrin Clan/Peoples) 

Families Sharing Culture Aboriginal 
Corporation 

Kullila Site Consultants And Koori Site 
Management  

Walgalu (Murrin Clan/Peoples) 

Gadhu Dreaming La Perouse Botany Bay Corporation Warra Bingi Nunda Gurri 

Garrara Aboriginal Corporation Leanne Tungai Wingikara (Murrin Clan/Peoples) 

Gary Caines  Minnamunnung Wingikara Cultural Heritage Technical Services 
(Mirramajah) 

Gibbergunyah Aboriginal Association Munyunga (Murrin Clan/Peoples) Wodi Wodi Traditional Elders Corporation 

Goobah Development Pty Ltd (Murrin 
Clan/Peoples) 

Munyunga Cultural Heritage Technical Services 
(Mirramajah) 

Woronora Plateau Gundungara Elders Council 

Gundungurra Aboriginal Heritage Association 
Iinc. 

Murramarang (Murrin Clan/Peoples) Wullung (Murrin Clan/Peoples) 
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Potential Stakeholders notified of the proposed Project 

Gundungurra Aboriginal Heritage Association 
Inc. 

Murri Bidgee Mullangari Aboriginal 
Corporation  

Yamanda Aboriginal Association 

Gundungurra Tribal Council Aboriginal 
Corporation 

Murrumbul (Murrin Clan/Peoples) Yamanda Aboriginal Corporation 

Gundungurra Tribal Council Aboriginal 
Organisation 

Murrumbul Cultural Heritage Technical 
Services (Mirramajah) 

Yerramurra (Murrin Clan/Peoples) 

Gundungurra Tribal Technical Services -- 
Christopher Payne 

NIAC Yurrandaali Cultural Services 

Gundungurra Tribal Technical Services -- David 
Bell 

Norma Simms  

 

The NNTT advised that there is no Native Title Claim covering the Subject Area. However, since the 
consultation process began as part of this project a claim has been made by the South Coast Peoples. No 
Indigenous Land Use Agreements exist within the Subject Area.  

The Office of the Registrar, Aboriginal Land Rights Act 1983 advised that there were no Aboriginal owners 
pursuant to Division 3 of the NSW Aboriginal Land Rights Act 1983. 

In accordance with Sections 4.1 and 4.2 of the consultation requirements outlined in the ACHCRs, all 
83 individuals and organisations identified through the above correspondence were contacted in writing on 
6 September -7 September 2018 and were invited to register an interest in the Project. Advertisements 
inviting the registration of Aboriginal persons or groups who hold cultural knowledge relevant to, or who 
have a right or interest in, determining the cultural heritage significance of Aboriginal object(s) and/or 
place(s) in the Subject Area were published in the following newspapers (Appendix 2): 

• Illawarra Mercury (5 September 2018); and 
• Highlands Post (13 September 2018) 
 

As a result of the above consultation nine individuals and organisations registered as RAPs to the Project 
during the registration period (6 September – 20 September 2018). A copy of the written notifications and 
advertisements were provided to the Illawarra Regional OEH Environment Protection and Regulation Group 
Office, Illawarra Local Aboriginal Land Council (ILALC) and Tharawal Local Aboriginal Land Council (TLALC) 
on 26 September 2018, in accordance with Section 4.1.6 of the ACHCRs. A list of RAPs is provided in Table 
4. 
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Table 4: Summary of Registered Aboriginal Parties for the Project 

Registered Aboriginal Parties (registered during the registration period 3 September – 19 September 2018) 

Name Name Name 

Barraby Cultural Services Gary Caines Woronora Plateau Gundungara Elders 
Council 

Cubbitch Barta Native Title Claimants South Coast People Native Title Claimant Yulay Cultural Services 

Illawarra Local Aboriginal Land Council Wodi Wodi Traditional Owner Yurrandaali Cultural Services 

 

A consultation log detailing all Aboriginal community consultation undertaken for the Project is provided in 
Appendix 2. A copy of relevant written correspondence sent and received is provided in Appendix 1. 

3.2 Stages 2 and 3 – Presentation of Project Information and Gathering 
Information about cultural significance 

3.2.1 Proposed Methodology 

The RAPs were provided with a letter (3 October 2018) outlining information about the Project and a copy of 
the Proposed Methodology (Appendix 1), a request for valid insurances and to respond to a supplied 
questionnaire about their group’s connection to the area for the ACHA for review and comment, in 
accordance with the ACHCRs (DECCW 2010a). A minimum of 28 days was allowed for RAPs to provide input 
to the following aspects: 

• The nature of the Proposed Methodology. 
• Any Aboriginal objects or places of cultural value within the Subject Area, or issues of cultural 

significance. 
• Any restrictions or protocols considered necessary in relation to any information of sensitivity that may 

be provided. 
• Any other factors considered to be relevant to the ACHA to be adopted into the information gathering 

process and assessment methodology.  
 

As described above, South 32 recorded that the proposed Project information had been presented to the 
RAPs. This record (i.e. the draft ACHA provided to the RAPs [Section 4.1.3] and the information sheet 
[Appendices 1 and 2] also provided to all RAPs) includes any agreed outcomes and contentious issues that 
required further discussion to establish mutual resolution (where applicable). 

The period for commenting on the Proposed Methodology closed on 26 October 2018. The below responses 
were received in regard to the methodology.  

Table 5: Responses received in regard to the Project Information and Methodology 

Name Response 

Barraby Cultural Services Barraby Cultural Services supports the methodology for this project 

Yulay Cultural Services Yulay Cultural Services supports the methodology for this project 

Yurrandaali Cultural Services Yurrandaali Cultural Services supports the methodology for this 
project 
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A completed questionnaire and valid insurances were received from the following RAPs: 

• Cubbitch Barta Native Title Claimants; 
• Barraby Cultural Services; 
• Wodi Wodi Traditional Owner; 
• Woronora Plateau Gundungara Elders Council; 
• Yulay Cultural Services; and 
• Yurrandaali Cultural Services. 
 

Engagement for surveys 

Representatives from the following RAPs participated in the conduct of the ACHA survey: 

• Cubbitch Barta Native Title Claimants; 
• Wodi Wodi Traditional Owner; and 
• Woronora Plateau Gundungara Elders Council. 
 

3.3 Stage 4 – Review of Draft Report 

3.3.2 Provision of Draft ACHA and Review Period 

A draft of this report (i.e. the draft ACHA) was provided to all RAPs for their review and comment on 8 January 
2019 in accordance with Sections 4.3 and 4.4 of the ACHCRs (DECCW 2010a). RAPs were given 28 days to 
provide comment on the draft ACHA. The closing date for these comments was 6 February 2019.  

All RAPs were provided with a printed copy of the main text of the draft ACHA, and an electronic copy of the 
full draft ACHA (including all supporting appendices). All RAPs were also advised if they wish to discuss 
anything within the report they could get in contact with Renée Regal (Niche) directly.  

3.3.3 Comments Received on Draft Report and Consideration 

Comments on the draft ACHA received during the 28 day review period included those from the following 
RAPs: 

Table 6: Responses to submissions from RAPs on draft ACHA 

Date, 
Registered 
Aboriginal 
Party 

Individual Comment on Draft ACHA Illawarra Coal/ 
Niche Response 

14/01/19 Woronora Plateau 
Gundungara Elders 
Council 

 

Woronora Plateau Gundangara Elders Council agree with 
the recommendations made by Niche Environment & 
Heritage. We are of strong view that an Aboriginal 
Heritage Management Plan should be implemented and 
developed in consultation with the Registered Aboriginal 
Parties as set out in the AHCHAR. 

Thank you for your 
feedback, this will 
be incorporated 
into our reporting.  

 

 

11/02/19 Cubbitch Barta Native 
Title Claimants 

Thank you for the opportunity of participating and 
commenting on the ACHAR for Dendrobium Longwalls 20-
21. I agree with the recommendations that have been 
made for this proposed project, specifically in regards to 
the management Plan continued monitoring. I do however 
have one query in regards to site 52-2-1564 Donald Castle 

We have received 
your comment 
through the post. 
Thank you for your 
feedback, this will 
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Date, 
Registered 
Aboriginal 
Party 

Individual Comment on Draft ACHA Illawarra Coal/ 
Niche Response 

Creek 3. In one sentence the site is referred to as grinding 
grooves, and the next sentence is referred to as the 
shelter Steve Henry drew in 2007. Could you please check 
which it is, grinding groove or shelter.  

The only other comment that I make is in regards to the 
social and cultural values of the sites. All the sites are 
culturally significant, and in most cases this is the first 
opportunity that many Aboriginal people have had to see 
sites that have been locked up from access for almost 150 
years. This makes it difficult to link traditional stories from 
the past to today, as there has been a great loss of 
connection. Given the time and opportunities there are 
Aboriginal people who could put those stories back 
together from the stories that each and every site tells.  

be incorporated 
into our reporting.  

  

 

Copies of the submissions are included in Appendix 1. Responses to each submission received by the RAPs 
on the draft ACHA are provided in Appendix 2. 
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4. Summary and Analysis of Background Information 
_________________________________________________________________________________________________________________________________________________________________ 

4.1 Site Distribution 

Site distribution within the Subject Area follows the same pattern that has previously been outlined by 
Biosis Research’s 2007 predictive model for the archaeological and cultural heritage assessment for 
Dendrobium Area 3C. Due to the rugged nature of the Hawkesbury Sandstone landscape, the majority of 
the sites suitable for Aboriginal occupation and transient use comprise of sandstone overhangs, as outlined 
in Section 2.4. As per Biosis’ 2007 model, the Aboriginal heritage sites located within Dendrobium Area 3C 
are mostly located within the moderate to steep slope set, which are the slope classes where there is the 
formation of overhangs suitable for use for occupation. A number are also present on the gently inclined 
slopes that move towards open water ways and large open sandstone platforms that are suitable for Axe 
Grinding Grooves. 

4.1 Artefact Sites 

The Subject Area contains one Artefact site in a closed shelter context. The artefact site comprises seven 
Quartz artefacts which include three pieces of core with, two of these pieces carried three scars, one distal 
flake, one piece of debitage, one complete flake and one distal flake.  

4.2 Axe Grinding Groove sites  

The Subject Area contains Axe Grinding Groove sites; being identified at 20% of the Aboriginal sites 
identified within the Subject Area. This can be attributed to the landforms within the Hawkesbury 
Sandstone formation comprising of large areas of sandstone plateaus and large rivers and creeks with 
sandstone beds suitable for the making of stone tools. These sites hold significance to the local Aboriginal 
community as evidence of past occupation and use of the Subject Area as well as an educational tool for 
younger generations.  

4.3 Sandstone Shelter Sites 

Of the nine Aboriginal cultural heritage sites, seven comprise Sandstone Shelter sites that have either one 
or a combination of artefacts and/or art. As outlined in Section 2.4, the Hawkesbury Sandstone of the 
Subject Area lends itself to this site type to be used by past Aboriginal peoples for artistic expression, 
occupation and transient use. Similar to Axe Grinding Grooves, these site types are significant to the local 
Aboriginal community as they evidence the past occupation of the area, and can be used as an educational 
tool for younger generations. 

Whilst the Subject Area is not large enough to detect major trends in motif types, a number of the motif 
types have previously been observed during assessment within the adjoining Dendrobium mining lease 
areas. Sefton (1988) suggests that in the area surrounding Lake Avon and Lake Cordeaux, human motifs are 
relatively more frequent than in the remainder of the region. However, examples of human figures within 
the current Subject Area were assessed only at Browns Road Site 18 (AHIMS ID#52-2-1633). As outlined in 
Attachment 1. There are a number of other motif types represented including macropods, lizards, and 
other indeterminate motifs. 

As with previous assessments the most common type of expression is charcoal outline/infill. Orange ochre 
is used at Dendrobium 3C Shelter 1 (AHIMS ID#52-2-4500). There are no examples of white ochre, or where 
the art has been scratched into the surface; or of stencils of feet or material culture such as boomerangs or 
axes, as has been previously been identified within the areas surrounding Tahmoor (Niche 2017b) and 
Helensburgh (Kayandel Archaeological Services 2008, Niche 2016b and Niche 2016c). 
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4.4 Summary 

The Subject Area contains a range of archaeological and cultural sites which provide information about past 
Aboriginal land use and settlement of the area. The types and locations of sites can be interpreted to 
provide an insight into what events took place in the past, and how the landscape was used in the past.  

The sites represent a range of activities and events, such as living places, expression through charcoal 
outline/infill and orange ochre, stone artefact manufacture, the grinding of stone axes and the use of flaked 
stone artefacts. 

The location of the sites in the Subject Area are dependant in many cases on the natural environment – 
grinding grooves only occur where there are suitable stone platform outcrops, and sandstone shelters only 
occur in areas where there are suitable rock formations, which generally occur on moderate and steeply 
inclined slopes. However, within this framework of the landscape Aboriginal people will have used the land 
in different ways, at different times and for different purposes – dictated by both utilitarian and non-
utilitarian influences and objectives. Resource rich areas such as creeks, and rivers may have been a focus 
of occupation when resources were abundant or readily available, and hence we expect to find more 
archaeological sites in association with these landforms. On the other hand, the nature and timing of 
occupation will also have been dictated by non-utilitarian objectives such as ceremonies, rituals and 
gatherings.  

In conclusion, the archaeological and cultural values work that has been undertaken for the Project 
provides an insight into past Aboriginal land use within the Subject Area and the wider region. Some of the 
largest archaeological sites identified are located in close proximity to the Cordeaux River, which would 
have provided abundant and reliable resources. 
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5. Cultural Heritage Values and Statement of Significance 
_________________________________________________________________________________________________________________________________________________________________ 

5.1 Methods of Assessing Heritage Significance 

Heritage significance is assessed by considering each cultural, or archaeological site, against the significance 
criteria set out in the Guide to investigating, assessing and reporting on Aboriginal cultural heritage in NSW 
(OEH 2011).  

In all cases the assessment of significance detailed below is informed by the Aboriginal community, which is 
documented in this report. If any culturally sensitive values were identified they would not be specifically 
included in the report, or made publicly available, but would be documented and lodged with the 
knowledge holder providing the information. 

5.2 Assessment Framework 

The Burra Charter (Australia ICOMOS 2013) defines the basic principles and procedures to be observed in 
the conservation of important places. It provides the primary framework within which decisions about the 
management of heritage sites in Australia should be made.  

The NSW Aboriginal cultural heritage regulatory framework supports the significance assessment of 
Aboriginal archaeological sites and provides guidelines for this ACHA within the Guide to investigating, 
assessing and reporting on Aboriginal cultural heritage in NSW (OEH 2011). The Guide to investigating, 
assessing and reporting on Aboriginal cultural heritage in NSW (OEH 2011) outlines two main themes in the 
overall Aboriginal cultural heritage significance assessment process, namely, the identification of the 
cultural/social significance of Aboriginal objects and/or places to Aboriginal people and the identification of 
the scientific (archaeological) significance to the scientific/research community. These themes encapsulate 
those aspects of the Burra Charter that are of particular relevance to Aboriginal objects and places. 

5.2.1 Identifying Values 

The information collected during the background review of the Project can be used to help identify social, 
historical, scientific and aesthetic values. The review of background information and information gained 
through consultation with Aboriginal people should provide insight into past events. These include how the 
landscape was used and why the identified Aboriginal objects are in this location, along with contemporary 
uses of the land. 

Information gaps are not uncommon and should be acknowledged. They may require further investigation 
to adequately identify the values present across the subject area. It may be helpful to prepare a preliminary 
values map that identifies, to the extent of information available, the:  

• Known places of social, spiritual, cultural value, including natural resources of significance.  
• Known historic places. 
• Known Aboriginal objects and/or declared Aboriginal places.  
• Potential places/areas of social, spiritual, cultural value, including natural resources, historic or 

archaeological significance.  
 

Places of potential value that are not fully identified or defined should be included as ‘sensitive’ areas to 
target further investigation.  
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5.2.1.1 Social or Cultural Value 

Social or cultural value refers to the spiritual, traditional, historical or contemporary associations and 
attachments the place or area has for Aboriginal people. Social or cultural value is how people express their 
connection with a place and the meaning that place has for them.  

Places of social or cultural value have associations with contemporary community identity. These places 
can have associations with tragic or warmly remembered experiences, periods or events. Communities can 
experience a sense of loss should a place of social or cultural value be damaged or destroyed.  

There is not always consensus about a place’s social or cultural value. Because people experience places 
and events differently, expressions of social or cultural value do vary, and in some instances will be in direct 
conflict (Johnston 1992). When identifying values, it is not necessary to agree with or acknowledge the 
validity of each other’s values, but it is necessary to document the range of values identified.  

Social or cultural value can only be identified through consultation with Aboriginal people. This could 
involve a range of methodologies, such as cultural mapping, oral histories, archival documentation and 
specific information provided by Aboriginal people specifically for the investigation.  

When recording oral history:  

• Identify who was interviewed and why. 
• Document the time, place and date the interview was conducted. 
• Describe the interview arrangements (the number of people present, recording arrangements, 

information access arrangements). 
• Provide a summary of the information provided to the person being interviewed. 
• Summarise the information provided by each person interviewed.  
 

More information on conducting oral history projects can be found in OEH’s publication Talking history: 
oral history guidelines. 

Occasionally information about social value may not be forthcoming. In these circumstances, document the 
consultation process but make it clear in the discussions and conclusions about social value that this was 
the case.  

5.2.1.2 Historic Value 

Historic value refers to the associations of a place with a historically important person, event, phase or 
activity in an Aboriginal community. Historic places do not always have physical evidence of their historical 
importance (such as structures, planted vegetation or landscape modifications). They may have ‘shared’ 
historic values with other (non-Aboriginal) communities.  

Places of post-contact Aboriginal history have generally been poorly recognised in investigations of 
Aboriginal heritage. Consequently, the Aboriginal involvement and contribution to important regional 
historical themes is often missing from accepted historical narratives. This means it is often necessary to 
collect oral histories along with archival or documentary research to gain a sufficient understanding of 
historic values.  

5.2.1.3 Scientific (Archaeological) Value 

This refers to the importance of a landscape, area, place or object because of its rarity, representativeness 
and the extent to which it may contribute to further understanding and information (Australian ICOMOS 
1988).  
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Information about scientific values would be gathered through any archaeological investigation 
undertaken. Archaeological investigations must be carried out according to OEH’s Code of practice for 
archaeological investigation of Aboriginal objects in NSW. 

5.2.1.4 Aesthetic Value 

This refers to the sensory, scenic, architectural and creative aspects of the place. It is often closely linked 
with the social values. It may consider form, scale, colour, texture and material of the fabric or landscape, 
and the smell and sounds associated with the place and its use (Australian ICOMOS 1988). 

5.2.2 Assessing Values and Significance 

This stage is used to assess and discuss the cultural significance of the values identified during the 
identification and assessment of cultural significance by consulting Aboriginal people and to prepare a 
statement of significance. The assessment of values is a discussion of what is significant and why. An 
assessment of values is more than simply restating the evidence collected during the background review 
and identification of values stages of the Project. Rather, the assessment should lead to a statement of 
significance that sets out a succinct summary of the salient values that have been identified.  

The assessment and justification in the statement of significance must discuss whether any value meets the 
following criteria (NSW Heritage Office 2001):  

• Does the Subject Area have a strong or special association with a particular community or cultural 
group for social, cultural or spiritual reasons? – Social value. 

• Is the Subject Area important to the cultural or natural history of the local area and/or region and/or 
state? – Historic value. 

• Does the Subject Area have potential to yield information that would contribute to an understanding of 
the cultural or natural history of the local area and/or region and/or state? – Scientific (archaeological) 
value.  

• Is the Subject Area important in demonstrating aesthetic characteristics in the local area and/or region 
and/or state? – Aesthetic value.  

 

Assessment of each of the criteria (above) should be graded in terms that allow the significance to be 
described and compared; for example, as high, moderate or low. In applying these criteria, consideration 
should also be given to:  

• Research potential: does the evidence suggest any potential to contribute to an understanding of the 
area and/or region and/or state’s natural and cultural history?  

• Representativeness: how much variability (outside and/or inside the Subject Area) exists, what is 
already conserved, how much connectivity is there?  

• Rarity: is the Subject Area important in demonstrating a distinctive way of life, custom, process, land-
use, function or design no longer practised? Is it in danger of being lost or of exceptional interest?  

• Education potential: does the Subject Area contain teaching sites or sites that might have teaching 
potential?  

 

Then discuss what is significant and why − this should be summarised into a statement of significance. Thus, 
the statement of significance is a succinct summary of the salient values drawn from the identification of 
values.  

5.3 Identified Values for the Aboriginal sites within the Subject Area 

Table 7 outlines the identified values for the Aboriginal sites within the Dendrobium Longwalls 20 - 21 
Subject Area. 
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Table 7: Identified values of the sites within the Longwalls 20 - 21 Subject Area 

AHIMS ID 
  Significance Value 

Site Name and AHIMS ID and Statement 

52-2-1563 Donald Castle Creek 2 

Social or cultural values This site holds spiritual and cultural significance to the RAPs, as in most cases, it is the first time 
Aboriginal people have had the opportunity to see this site in 150 years. There is a contemporary 
view held by the RAPs that all Aboriginal sites are important within the region due to their 
interconnectivity with the natural landscape and past occupation of the region. 

Historic values None. There are no historical records relating to Aboriginal occupation or specific Aboriginal 
people at Donald Castle Creek 2, or specifically within the Subject Area. 

Scientific (Archaeological) 
Values 

This site is considered to be representative of a typical class of Aboriginal site in the local area 
(Axe Grinding Groove). This open sandstone outcrop is located within the creek bed of Donald 
Castle Creek. The surrounding vegetation has since overgrown since last recorded in 1990 and 
the single grinding groove is now covered by a Coral Fern.  

The site is unlikely to contribute to an understanding of the area and/or region and/or state’s 
natural and cultural history beyond its current recording as a result, it has been given a low 
scientific value. 

Aesthetic value Being located within the WaterNSW Metropolitan catchment area; the site has a high aesthetic 
value as there has been little change through disturbance to the landscape surrounding the site. 

Submissions Cubbitch Barta Native Title Claimants representative, Glenda Chalker. 

52-2-1564 Donald Castle Creek 3 

Social or cultural values This site holds spiritual and cultural significance to the RAP, as in most cases, it is the first time 
Aboriginal people have had the opportunity to see this site in 150 years. There is a contemporary 
view held by the RAPs that all Aboriginal sites are important within the region due to their 
interconnectivity with the natural landscape and past occupation of the region. 

Historic values None. There are no historical records relating to Aboriginal occupation or specific Aboriginal 
people at Donald Castle Creek 3, or specifically within the Subject Area. 

Scientific (Archaeological) 
Values 

This site is considered to be representative of a typical class of Aboriginal site in the local area 
(Axe Grinding Groove). This sandstone outcrop is located within the bed of Donald Castle Creek.  

The site is unlikely to contribute to an understanding of the area and/or region and/or state’s 
natural and cultural history beyond its current recording as a result, it has been given a low 
scientific value. 

Aesthetic value Being located within the WaterNSW Metropolitan catchment area; the site has a high aesthetic 
value as there has been little change through disturbance to the landscape surrounding the site. 

Submissions Cubbitch Barta Native Title Claimants representative, Glenda Chalker.  

52-2-1632 Browns Road Site 17 
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AHIMS ID 
  Significance Value 

Site Name and AHIMS ID and Statement 

Social or cultural values This site holds spiritual and cultural significance to the RAP, as in most cases, it is the first time 
Aboriginal people have had the opportunity to see this site in 150 years. There is a contemporary 
view held by the RAPs that all Aboriginal sites are important within the region due to their 
interconnectivity with the natural landscape and past occupation of the region. 

Historic values None. There are no historical records relating to Aboriginal occupation or specific Aboriginal 
people at Browns Road Site 17, or specifically within the Subject Area. 

Scientific (Archaeological) 
Values 

This site is considered to be representative of a typical class of Aboriginal site in the local area 
(Shelter with Art). This sandstone shelter is located is on the upper ridgeline 200 m away from 
Wongawilli Creek. The shelter is a floorless concavity vertical sandstone cliff line formed through 
cavernous chemical weathering. The art consists of three panels with charcoal indeterminate and 
animal motifs. The motifs are common in the Woronora Plateau. The site is currently not 
threatened. 

As a result, it has been given a low scientific value. 

Aesthetic value Being located within the WaterNSW Metropolitan catchment area; the site has a high aesthetic 
value as there has been little change through disturbance to the landscape surrounding the site. 

Submissions Cubbitch Barta Native Title Claimants representative, Glenda Chalker. 

 

52-2-1633 Browns Road Site 18 

Social or cultural values This site holds spiritual and cultural significance to the RAP, as in most cases, it is the first time 
Aboriginal people have had the opportunity to see this site in 150 years. There is a contemporary 
view held by the RAPs that all Aboriginal sites are important within the region due to their 
interconnectivity with the natural landscape and past occupation of the region. 

Historic values None. There are no historical records relating to Aboriginal occupation or specific Aboriginal 
people at Browns Road Site 18, or specifically within the Subject Area. 

Scientific (Archaeological) 
Values 

This site is considered to be representative of a typical class of Aboriginal site in the local area 
(Shelter with Art).  

This sandstone shelter is located on the lower valley slopes below large level area on Wongawilli 
Creek. The art within the shelter is a charcoal indeterminate motif on the rear wall and a frontal 
male human with an indeterminate motif on the roof of the shelter and an undisturbed sandy 
deposit with one quartz a chip. Sefton (1988) suggests that in the area surrounding Lake Avon 
and Lake Cordeaux, human motifs are relatively more frequent than in the remainder of the 
region. However, examples of human figures within the current Subject Area were assessed only 
at Browns Road Site 18 (AHIMS ID#52-2-1633). The site is currently not threatened. 

As a result, it has been given a low scientific value. 

Aesthetic value Being located within the WaterNSW Metropolitan catchment area; the site has a high aesthetic 
value as there has been little change through disturbance to the landscape surrounding the site. 

Submissions Cubbitch Barta Native Title Claimants representative, Glenda Chalker. 
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52-2- 1634 Browns Road Site 19 

Social or cultural values This site holds spiritual and cultural significance to the RAP, as in most cases, it is the first time 
Aboriginal people have had the opportunity to see this site in 150 years. There is a contemporary 
view held by the RAPs that all Aboriginal sites are important within the region due to their 
interconnectivity with the natural landscape and past occupation of the region. 

Historic values None. There are no historical records relating to Aboriginal occupation or specific Aboriginal 
people at Browns Road Site 17, or specifically within the Subject Area. 

Scientific (Archaeological) 
Values 

This site is considered to be representative of a typical class of Aboriginal site in the local area 
(Shelter with Art). 

This sandstone shelter is located under a waterfall of an unnamed tributary flowing from 
Wongawilli Creek formed by block fall in antiquity. The site consists of art featuring three 
kangaroos and one mammal on the shelter roof. The art has deteriorated from erosion and water 
wash since last recorded on the 21/7/89. The motifs are common in the Woronora Plateau. The 
site is currently not threatened.  

As a result, it has been given a low scientific value. 

Aesthetic value Being located within the WaterNSW Metropolitan catchment area; the site has a high aesthetic 
value as there has been little change through disturbance to the landscape surrounding the site. 

Submissions Cubbitch Barta Native Title Claimants representative, Glenda Chalker. 

52-2-1647 Browns Road Site 20 

Social or cultural values This site holds spiritual and cultural significance to the RAP, as in most cases, it is the first time 
Aboriginal people have had the opportunity to see this site in 150 years. There is a contemporary 
view held by the RAPs that all Aboriginal sites are important within the region due to their 
interconnectivity with the natural landscape and past occupation of the region. 

Historic values None. There are no historical records relating to Aboriginal occupation or specific Aboriginal 
people at Browns Road Site 20, or specifically within the Subject Area. 

Scientific (Archaeological) 
Values 

This site is considered to be representative of a typical class of Aboriginal sites in the local area 
(Shelter with Artefacts). This sandstone shelter is located within the ridgeline at the end of a 
point of Wongawilli Creek formed by cavernous weathering and block fall. It features a deposit of 
a bipolar core and several quarts artefacts.  

The site is unlikely to significantly contribute to an understanding of the area and/or region 
and/or state’s natural and cultural history beyond its current recording. As a result, it has been 
given a low scientific value. 

Aesthetic value Being located within the WaterNSW Metropolitan catchment area; the site has a high aesthetic 
value as there has been little change through disturbance to the landscape surrounding the site. 

Submissions Cubbitch Barta Native Title Claimants representative, Glenda Chalker. 

52-2-3642 DM18 

Social or cultural values This site holds spiritual and cultural significance to the RAP, as in most cases, it is the first time 
Aboriginal people have had the opportunity to see this site in 150 years. There is a contemporary 
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view held by the RAPs that all Aboriginal sites are important within the region due to their 
interconnectivity with the natural landscape and past occupation of the region. 

Historic values None. There are no historical records relating to Aboriginal occupation or specific Aboriginal 
people at DM18, or specifically within the Subject Area. 

Scientific (Archaeological) 
Values 

This site is considered to be representative of a typical class of Aboriginal site in the local area 
(Shelter with Art). This sandstone overhang has been created through block fall and cavernous 
weathering. The site features a small art panel of a charcoal indeterminate motif which is in a 
poor condition. The site is located between a drainage line and Wongawilli Creek. 

The site is unlikely to contribute to an understanding of the area and/or region and/or state’s 
natural and cultural history beyond its current recording As a result, it has been given a low 
scientific value. 

Aesthetic value Being located within the WaterNSW Metropolitan catchment area; the site has a high aesthetic 
value as there has been little change through disturbance to the landscape surrounding the site. 

Submissions Cubbitch Barta Native Title Claimants representative, Glenda Chalker. 

52-2-3643 DM19 

Social or cultural values This site holds spiritual and cultural significance to the RAP, as in most cases, it is the first time 
Aboriginal people have had the opportunity to see this site in 150 years. There is a contemporary 
view held by the RAPs that all Aboriginal sites are important within the region due to their 
interconnectivity with the natural landscape and past occupation of the region. 

Historic values None. There are no historical records relating to Aboriginal occupation or specific Aboriginal 
people at DM19, or specifically within the Subject Area. 

Scientific (Archaeological) 
Values 

This site is considered to be representative of a typical class of Aboriginal site in the local area 
(Shelter with Art). This sandstone overhang is located on a moderate cliff line and has been 
formed by block fall and cavernous weathering. The shelter faces east towards Wongawilli Creek. 
It holds a small sandy deposit and a charcoal mammal motif drawn by Steve Henry in 2007.  

The site is unlikely to contribute to an understanding of the area and/or region and/or state’s 
natural and cultural history beyond its current recording. As a result, it has been given a low 
scientific value. 

Aesthetic value Being located within the WaterNSW Metropolitan catchment area; the site has a high aesthetic 
value as there has been little change through disturbance to the landscape surrounding the site. 

Submissions Cubbitch Barta Native Title Claimants representative, Glenda Chalker.  

52-2-4500 Dendrobium 3C Shelter 1 

Social or cultural values This site holds spiritual and cultural significance to the RAP, as in most cases, it is the first time 
Aboriginal people have had the opportunity to see this site in 150 years. There is a contemporary 
view held by the RAPs that all Aboriginal sites are important within the region due to their 
interconnectivity with the natural landscape and past occupation of the region. 

Historic values None. There are no historical records relating to Aboriginal occupation or specific Aboriginal 
people at Dendrobium 3C Shelter 1, or specifically within the Subject Area. 
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Scientific (Archaeological) 
Values 

This site is considered to be representative of a typical class of Aboriginal site in the local area 
(Shelter with Art). This sandstone shelter is located on a top ridge line in proximity to Wongawilli 
Creek formed by cavernous weathering. The site has a small sandy deposit with no artefacts, and 
an orange ochre art motif. The site is not under threat. 

As a result, it has been given a low scientific value. 

Aesthetic value Being located within the WaterNSW Metropolitan catchment area; the site has a high aesthetic 
value as there has been little change through disturbance to the landscape surrounding the site. 

Submissions Cubbitch Barta Native Title Claimants representative, Glenda Chalker. 
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6. The Proposed Activity 
_________________________________________________________________________________________________________________________________________________________________ 

The Subject Area is part of the traditional land of the Tharawal people (Tindale 1940, 1974). Since the 
arrival of non-indigenous people, the area has changed through the development of Lake Cordeaux and 
Lake Avon, through the damming of each respective river to make the Metropolitan Special Water 
Catchment Area. 

The proposed activity involves the extraction of coal using longwall mining methods. As noted above the 
activity has been approved under DA 60-03-2001. This assessment will inform a Subsidence Management 
Plan for Longwalls 20 - 21. Longwalls 20 - 21 is a continuation of a series of longwalls within the 
Dendrobium Area 3C area. The proposed longwalls are located between 300 and 390 metres below the 
ground surface, in an area between the Wongawilli Creek and Cordeaux River, the township of Wilton is to 
the north west of the Subject Area (Figure 1). 

Longwall mining involves the extraction of rectangular section of coal from between supported 
underground roadways by cutting a wide, continuously retreating panel of coal (the longwall). The roof of 
the mine is temporarily held up by hydraulic jacks which are continuously moved behind the retreating face 
where coal is extracted by longwall shears. When the hydraulic jacks retreat the roof collapses into the void 
left behind, referred to as the goaf. This process results in the vertical and horizontal subsidence 
movements at the surface impacting natural and built environments. Table 8 outlines the location of each 
Aboriginal site in relation to the proposed longwalls. 

Table 8: Aboriginal site location within the 600 m boundary of the subsidence zone for the Subject Area 

AHIMS ID Site Name Location relative to the Longwalls 

52-2-1563 Donald Creek Site 2 520 m west of Longwall 20 

52-2-1564 Donald Creek Site 3 510 m west of Longwall 20 

52-2-1632 Browns Road Site 17 510 m east of Longwall 20 

52-2-1633 Browns Road Site 18 380 m east of Longwall 20 

52-2-1634 Browns Road Site 19 590 m east of Longwall 20 

52-2-1647 Browns Road Site 20 210 m south of Longwall 21 

52-2-3642 DM 18 340 m north-east of Longwall 20 

52-2-3643 DM 19 340 m north-east of Longwall 20 

52-2-4500 Dendrobium 3C Shelter 1 360 m south of Longwall 21 

 

6.1 Potential Harm 

An assessment of subsidence impacts has been completed by MSEC (2018: 65) (Appendix 3). Based on the 
assessment completed by MSEC it is unlikely that any of the Aboriginal sites within the Subject Area will 
experience adverse impacts due to the extraction of Longwalls 20 - 21. MSEC notes that the Aboriginal sites 
are located on or outside the Study Area based on the 35° angle of draw line. The sites are all predicted to 
experience less than 20 mm vertical subsidence due to the extraction of Longwalls 20 - 21. Whilst these 

_________________________________________________________________________________________________________________________________________________________________ 

Dendrobium Mine Area 3C Longwalls 20-21 Aboriginal Cultural Heritage Assessment Report 30 
 



 
 

sites could experience very low levels of vertical subsidence, they are not expected to experience 
measurable tilts, curvatures or conventional strains’ (MSEC 2018:65). 

6.2 Likely Impacted Values 

There will be no values impacted by the proposed longwall extraction. 

6.3 Consideration of Cumulative Impacts 

Cumulative impacts are the successive, incremental and combined impacts of one or more activities on the 
environment, including cultural heritage values. Taken in context with pre-existing development and 
conservation in the region, the proposed activities will not have any impact on the cultural heritage values 
of the Subject Area. 

6.4 Consideration of Ecologically Sustainable Development 

Section 5(vii) of the Environmental Planning and Assessment Act 1979 requires proponents to consider the 
key principles of Ecologically Sustainable Development (ESD) in the design of their projects. The principles 
of ESD are defined within the Protection of the Environment Administration Act 1991. This Act defines the 
precautionary principle and the principles of inter-generational equity, conservation of biological diversity 
and ecological integrity. The precautionary principle is defined as:  

“If there are threats of serious or irreversible environmental damage, lack of full scientific certainty should 
not be used as a reason for postponing measures to prevent environmental degradation". 

Table 9 considers the key principles of ESD with respect to the results of the literature review, Aboriginal 
heritage survey results, significance assessment contained within this report and consultation with the 
RAPs. 

Table 9: Consideration of the EIA and ESD Guidelines 

Principles of the EIA and ESD Guidelines ESD Assessment  

A fundamental consideration for 
conservation of biological diversity and 
ecological integrity  

The Proponent has undertaken an Aboriginal Cultural Heritage Assessment in 
consultation with the RAPs and determined that there are nine sites present 
with the Subject Area (see Table 2 Table 8). The proposed activity would not 
result in irreversible damage to the cultural heritage environment and would not 
result in intergenerational loss of cultural heritage items and knowledge.  Careful evaluation to avoid, wherever 

practicable, serious or irreversible damage 
to the environment  

Consideration of intergenerational equity 

Where risk of serious or irreversible harm 
and lack of scientific knowledge of the 
nature of environmental harm combine, the 
precautionary principle applies.  

Where there is risk of serious or irreversible 
harm, it is necessary to establish whether 
there is adequate scientific knowledge of 
the subject to evaluate the perceived 
threat.  

This assessment has considered a review of all heritage items and their 
associated scientific report identified in heritage searches of a 2 km radius of the 
Subject Area. The assessment did not identify any Aboriginal heritage sites or 
values of high significance that would be impacted by the proposed activity. 

This does not apply to the current Subject Area as there is no harm predicted to 
Aboriginal sites. 

An assessment of the risk-weighted 
consequences of various options  

This does not apply to the current Subject Area as there is no harm predicted to 
Aboriginal sites. 
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7. Avoiding and Minimising Harm 
_________________________________________________________________________________________________________________________________________________________________ 

No Aboriginal heritage constraints were identified for the proposed activity and no further investigation or 
impact assessment is required. 

As a continuation of management of Aboriginal heritage sites within the Dendrobium Mine Area 3C, a 
subsidence monitoring program should be implemented for Longwalls 20 - 21 and include monitoring of all 
Aboriginal Sandstone Shelter sites and Axe Grinding Groove sites located within the angle of draw of the 
Project. The program should include (but not be limited to) the following: 

• A schedule for undertaking the subsidence monitoring at the nominated sites.  
• An impact TARP specific to each of the sites being monitored. 
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8. Recommendations 
_________________________________________________________________________________________________________________________________________________________________ 

Based on community consultation with the RAPs, baseline recording, MSEC assessment for the potential 
effects of subsidence and this Aboriginal Cultural Heritage Assessment by Niche, the following 
recommendations have been made for the registered Aboriginal sites within the Longwalls 20 - 21 Subject 
Area: 

Recommendation 1: 

Illawarra Coal should continue their consultation with the RAPs in regard to the Aboriginal sites within the 
Subject Area. 

Recommendation 2: 

A subsidence monitoring program should be implemented progressively over the life of the Project. The 
subsidence monitoring program should include monitoring of all Aboriginal Sandstone Shelter sites and Axe 
Grinding Groove sites located within the angle of draw of the Project. The program should include (but not 
be limited to) the following: 

• A schedule for undertaking the subsidence monitoring at the nominated sites.  
• An impact TARP specific to each of the sites being monitored. 
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Executive Summary 
_________________________________________________________________________________________________________________________________________________________________ 

Project outline 

The Subject Area is an existing underground coal mine located in the Southern Coalfield NSW. Illawarra 

Coal Holdings Pty Ltd (Illawarra Coal), a wholly owned subsidiary of South32 Limited (South32), has 

proposed to extract Longwalls 20 - 21 in Area 3C within Consolidated Coal Lease (CCL) 768, under the 

Development Consent 60-03-2001 (DA 60-03-2001). The project will involve extending the existing 

underground mine to extract Longwalls 20 - 21.  

Aboriginal community consultation for the Aboriginal Cultural Heritage Assessment report (ACHAR) was 

undertaken in accordance with the DECCW (2010) Aboriginal community consultation requirements for 

applicants. Registered Aboriginal Parties (RAPs); Barraby Cultural Services, Gary Caines, Tharawal Local 

Aboriginal Land Council, Wodi Traditional Owners, Woronora Plateau Gundangara Elders Council, Yulay 

Cultural Services and Yurrandaali were provided with the opportunity to be involved in the project and to 

provide comment on the cultural values of the Subject Area. 

Summary of impacts  

The extraction of coal by Longwall mining will result in vertical and horizontal systematic subsidence and 

cumulative systematic tilt at the surface and the natural and built environments. It has been predicted by 

Mine Subsidence Engineering Consultants (MSEC) that the identified Aboriginal sites will ‘experience very 

low levels of vertical subsidence, and they are not expected to experience measurable upsidence or 

compressive strains due to valley closure effects as they are located on the sides of the ridgelines and away 

from valley bases‘ (MSEC 2019). 

The Aboriginal heritage sites are predicted to experience less than 20 mm vertical subsidence due to the 

extraction of Longwalls 20 - 21. The sites are not expected to experience measurable upsidence or 

compressive strain due to valley closure effects as they are located on the sides of the ridgelines away from 

the valley bases. It is unlikely, therefore, that the Aboriginal heritage sites located within the Subject Area 

would experience adverse impacts due to the extraction of Longwalls 20 – 21. 

Regulatory requirements and recommendations 

Based on community consultation with the RAPs, baseline recording, subsidence modelling by MSEC and an 

Aboriginal Cultural Heritage Assessment by Niche, the following recommendations have been made for the 

Aboriginal sites within the Subject Area of Longwalls 20 - 21: 

Recommendation 1: 

Illawarra Coal should continue their consultation with the RAPs in regards to the Aboriginal sites within the 

Subject Area. 

Recommendation 2: 

A subsidence monitoring program to be implemented progressively over the life of the Project. The 

subsidence monitoring program should include monitoring of all Aboriginal Sandstone Shelter Sites and Axe 

Grinding Groove Sites located within the angle of draw of the Project. The program should include (but not 

be limited to) the following: 

 A schedule for undertaking the subsidence monitoring at the nominated sites.  

 An impact TARP specific to each of the sites being monitored.  
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1. Introduction 
_________________________________________________________________________________________________________________________________________________________________ 

This report presents the findings of an Archaeological Report on Longwalls 20 – 21 in Area 3C of the 

Dendrobium Mine within CCL) 768, under the DA 60-03-2001. A proposed extension of mining operations 

for Longwalls 20 – 21 forms the Subject Area for this Project. The proponent is Illawarra Coal, a wholly 

owned subsidiary of South32.  

Niche Environment and Heritage Pty Ltd (Niche) was commissioned by Illawarra Coal to prepare an ACHAR 

which include an Archaeological Report (AR) (this document) to support an AHIP in accordance with the 

following guidelines: 

 Aboriginal cultural heritage consultation requirements for proponents 2010 (Department of 
Environment, Climate Change and Water NSW, 2010); 

 Code of Practice for Archaeological Investigation of Aboriginal Objects in New South Wales 
(Department of Environment, Climate Change and Water NSW, 2010); 

 Guide to Investigating assessing and reporting Aboriginal Cultural Heritage in NSW (Office of 
Environment and Heritage 2011); and 

 Applying for an Aboriginal Heritage Impact Permit: Guide for applicants (Office of Environment and 
Heritage2011). 

 

The Subject Area for this investigation is defined as 568 hectares surrounding Longwalls 20 - 21, an area 

defined to encapsulate potential subsidence effects (Figure 1 and Figure 2). The Subject Area is located 

within the Metropolitan Special Catchment Area managed by WaterNSW; approximately 15 kilometres 

(km) west of the township of Wilton, New South Wales (NSW). It falls within the Parish of Heathcote, 

Wollondilly Shire and City of Wollongong Local Government Area (LGA) and the County of Camden. 

The objectives of this report are as follows: 

 to investigate and confirm the absence, or presence of Aboriginal objects and places within the Subject 
Area; 

 to determine whether any sites would be impacted by the proposed development;  

 to assess the cultural heritage significance of the sites through consultation with Registered Aboriginal 
Parties (RAPs); and 

 to provide appropriate mitigation and management recommendations in accordance with the National 
Parks and Wildlife Act 1974.  
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2. Investigators and Contributors 
_________________________________________________________________________________________________________________________________________________________________ 

This assessment has been carried out as a combined effort of the Niche heritage team. Main contributors 

and project roles are outlined in Table 1. 

Table 1: Contributors-affiliations and roles 

Contributor Affiliation Role Qualification  

Renée Regal Niche Heritage Team Leader, Baseline recording, 

Project Director, Author, Internal Q and A 

BA (Hons) 

Sam Ward Niche Technical Assistant, Reporting and Aboriginal 

community consultation assistance 

BA (Hons) 

Layne Holloway Niche Heritage Consultant, Baseline recording, Author BA 

Greg Toban Niche GIS, Mapping Assoc. Dip Eng. 

Daniel Chalker  Cubbitch Barta Native Title 

Claimants 

Registered Aboriginal Party, assisted with the field survey  

Kayla Williamson Woronora Plateau 

Gundungara Elders Council 

Registered Aboriginal Party, assisted with the field survey 

Chontelle Davis  Wodi Traditional Owner Registered Aboriginal Party, assisted with the field survey 
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3. Description of Development Proposal 
_________________________________________________________________________________________________________________________________________________________________ 

Dendrobium Mine is located approximately 90 km south of Sydney in the township of Mount Kembla NSW. 

Illawarra Coal has previously mined 14 Longwalls within the mining lease. 

Illawarra Coal has proposed to extract Longwalls 20 - 21 in Area 3C of the Dendrobium Mine within CCL 

768, under the DA 60-03-2001. The proposed extension of mining operations for Longwalls 20 - 21 forms 

the Subject Area for this Project. The Longwall panels are located between Donald Castle Creek to the west 

and Cordeaux Dam to the east. 

Longwall mining refers to removing a rectangular section of coal (usually between 150 m – 300 m wide and 

anything up to several kilometres long) from between supported underground roadways by cutting a wide, 

continuously retreating panel of the coal (the Longwall). The roof of the mine is held up by hydraulic jacks, 

which are continuously moved behind the retreating face where coal is cut. Once moved the jacks no 

longer support the roof and the roof collapses into the void left behind. This process results in the 

subsidence and movement of the ground surface above and in the vicinity of the mined Longwall.  

Mining induced ground movements are recognised as consisting of three components (NSW Minerals 

Council 2007: 8): 

1. Systematic subsidence. 

2. Valley related movements. 

3. Far field effects. 
 

For the purposes of this investigation, systematic subsidence which occurs directly above a Longwall is the 

component of ground movement that will harm Aboriginal objects. Systematic subsidence produces 

horizontal and vertical movements directly above the mined area, which typically extends beyond the limit 

of mining by approximately half the depth of cover to the coal seam (NSW Minerals Council 2007: 8).  

In summary, the activity that has the potential to harm Aboriginal objects is Longwall mining approximately 

450 m to 500 m below the ground surface, which may result in mining induced ground movements 

(subsidence) at the surface. 
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4. Previous Archaeological Work 
_________________________________________________________________________________________________________________________________________________________________ 

4.1 Aboriginal Heritage Information Management System 

A search of the Aboriginal Heritage Information Management System (AHIMS) of the Subject Area was 

conducted on 20 December 2018 (AHIMS Client ID# 390230). From this search, a total of eight Aboriginal 

archaeological or cultural sites were registered within the Subject Area (Figure 5). Of these eight Aboriginal 

sites previously registered within Subject Area (Figure 5, Attachment 1), seven were confirmed within the 

Subject Area during this assessment. One registered site Browns Road Site 33 (AHIMS ID# 52-2-0458) could 

not be confirmed at its registered location. A review of the AHIMS site card indicates it is located outside of 

the current Subject Area. 

A total of eight Aboriginal archaeological or cultural sites are registered within the Subject Area and were 

recorded during the site assessment. Further detail on the site assessment are outlined in Section 9. 

The majority of Aboriginal sites recorded in the AHIMS dataset comprise of multiple site types, Shelter with 

Art (n=5) being the most common. 

Table 2: Results of the AHIMS search collated by site feature 

Count of Site Types   

Site features Total 

Shelter with Artefacts 1 

Shelter with Art 5 

Axe Grinding Grooves 2 

Grand Total 8 

 

The area surrounding the Subject Area has been subject to some archaeological study over the last decade. 

Most of the archaeological work has been initiated by environmental impact assessments for proposed 

mining activities within the Southern Coalfields. 

4.2 Previous Archaeological Assessment of the Subject Area 

Archaeological studies provide material evidence of Aboriginal use of the landscape at times both before 

and after written history, and complements the oral histories and cultural knowledge held by the Aboriginal 

community. A number of archaeological investigations have previously been undertaken in the Subject 

Area. The area has previously been systematically assessed by Biosis Research (2007) as part of the 

Dendrobium Mine Area 3 Archaeological and Cultural Heritage Assessment (Table 3). A targeted approach 

was undertaken for the reassessment of the sites that fall within the current Subject Area. 

4.3 Previous Archaeological Assessment of the Region 

The Woronora Plateau and Cumberland Lowlands would have been relatively rich and diverse resource 

area for Aboriginal people in the past, but modifications such as farming and residential developments are 

likely to have disturbed large areas containing archaeological materials. 

The region surrounding the Subject Area has been subject to intensive archaeological survey over the last 

two decades (Biosis Research 2004, 2007a 2007b, 2009a; McDonald 1994; Navin Officer 2000; Niche 

Environment and Heritage 2009-2017, 2017-2018 and Sefton 1990, 1994, 1998a, 2000, 2002). The main 
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issues that have been dealt with by these studies have been questions of presence or absence of sites, 

broad characterisation of where the sites occur in the landscape, and the monitoring of sites for 

subsidence. 

A description of these past archaeological assessments within the Subject Area and wider surrounds is 

provided in Table 3 below. Other local investigations undertaken beyond the Subject Area include 

assessments prepared for Dendrobium Mine Areas 1 to 3 and the Bulli Seam Operations Plan (2017). 

The antiquity of Aboriginal occupation in the region is demonstrated through a number of archaeological 

excavations that have been undertaken in the region surrounding the Subject Area (Sefton 1990, 1994, 

1998a, 2000, 2002; McDonald 1994 and Biosis Research 2007a, 2009a). The oldest recorded date for 

Aboriginal occupation of the plateau is 2,200 +/- 70 BP at Mill Creek 11 (Sefton 1998a), this early date may 

be attributed to archaeological site preservation, as opposed to evidence of Aboriginal occupation in the 

area in antiquity.  

Generally, Aboriginal Sandstone Shelter occupation levels within the greater Sydney region date to 

between 3,000 and 5,000 years of age. Dibden (2003) attributes the apparent increase in population within 

the region to sea level stabilisation after the last ice age at approximately 5,000 years ago. 

Table 3: Overview of previous archaeological investigations within the region 

Assessment and date Summary of findings 

Sefton 1990  

1989-1990 Archaeological Survey 

of the Cordeaux River by the 

Illawarra Prehistory Group 

An assessment of the Cordeaux and Woronora Rivers was completed with a grant received 

from the Australian Institute of Aboriginal and Torres Strait Islander Studies. A total of 89 

archaeological sites were identified during this assessment. Sefton provided useful 

statistical data about the site types and art techniques. 

McDonald 1994  

Dreamtime Superhighway: An 

analysis of Sydney Basin Rock Art 

and Prehistoric Information 

Exchange 

McDonald completed a PhD thesis on the prehistoric rock art within the Sydney region. This 

thesis highlighted that shelter sites with art have greater visibility to a broader section of 

the community and had the potential to function in a different fashion to the engraved art 

of the region, which is not associated with habitation debris (McDonald 1994: 124). The 

thesis highlights the motif types present within the region and observes that within inland 

areas, land animals make up a high percentage of motifs used. 

In conclusion, McDonald demonstrates that there are also a number of major variations in 

art techniques and motif type between the southern areas of the Woronora Plateau and 

the eastern and northern areas of the Sydney Basin.  

Sefton 1994  

1993-1994 Archaeological Survey 

of the Avon River by the Illawarra 

Prehistory Group 

Sefton received a further grant from the Australian Institute of Aboriginal and Torres Strait 

Islander Studies to complete an assessment of the Avon River. The surveys focused on 

sandstone outcrops and formed a model of site types that would be present within the 

Subject Area, which is of the same typography as the current Subject Area for the Project. 

Site types that were highlighted were stone arrangements, grinding grooves, groove 

channels, rock engravings, and overhangs with art and/or deposit. 

During this assessment, 53 sandstone shelter sites, 13 Axe Grinding Groove Sites, two stone 

arrangements and one engraved channel were assessed. 

Sefton 1998a  

Site and Artefact Patterns on the 

Woronora Plateau 

Sefton completed a post graduate thesis that focused on the artefact and Aboriginal 

archaeological site patterns of the Woronora Plateau. The data used for this assessment 

had been collected by the IPHG between 1970 and 1998. 

The associations considered by Sefton included the relationship between sites, the material 

evidence remaining and their location within the landscape. This assessment focussed on 

sandstone overhangs, Axe Grinding Grooves and rock engravings. 

During her assessment, Sefton argues that site density within the plateau area can be used 

to indicate the spatial distribution or density of the Aboriginal population within the study 

area using multivariate analysis (Sefton 1998a: 62). 

In analysing the shelter sites with their attributes, clear patterns form between shelters, 

their attributes and the drainage basins of the Woronora Plateau and the inland/coastal 
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Assessment and date Summary of findings 

associations of the shelter sites (Sefton 1998a:166). According to Sefton, these changes 

indicate a difference in settlement patterns across the plateau. 

Navin Officer 2000  

Dendrobium Coal Project: 

Cultural Heritage Assessment 

In 2000, Navin Officer completed a cultural heritage assessment for the Dendrobium Coal 

Project, which included Longwalls 1 to 3 within Dendrobium Mine Area 1; which is to the 

south-east of the current Subject Area. The survey sample for this assessment was confined 

to areas that were proposed to have impacts associated with them. Similar to this current 

assessment, sites that were registered on AHIMS were reassessed. Large trees were 

assessed for scarring and ridgelines and open sandstone platforms were surveyed. During 

this assessment, 19 AHIMS accessioned sites were assessed and 11 previously unrecorded 

sites were identified. These site types comprised of sandstone shelters with art and/or 

deposit and PADs, open artefact scatter sites, and a stone arrangement. 

Sefton 2000  

Overview of the monitoring of 

sandstone overhangs for the 

effects of mining subsidence in 

the Illawarra Coal Measures 

Sefton completed an overview of the monitoring of sandstone overhangs for the effects of 

mining subsidence for Illawarra Coal. The purpose of this assessment was to develop a 

monitoring program to gauge the effects of subsidence on sandstone overhangs and to 

relate these effects to the following parameters: 

 Topographic location 

 Overhang shape and size and overhang formation process 

 The presence of jointing in bedding planes 

 Mining subsidence 

 Comprehensive and tensile strains and tilts 

 Overhang location relative to Longwalls and geological anomalies 
 

This assessment has been used as a template for Aboriginal archaeological site monitoring 

programs within the Southern Coalfield and the principles outlined for site recording will be 

used during this assessment. 

Sefton 2002  

Archaeological Survey of 

Longwall 9 and 10 Application 

Elouera Colliery 

Sefton was commissioned to complete an assessment of previously identified sites for 

Illawarra Coal to comment on their archaeological significance and to provide management 

strategies. 

Biosis Research 2004 

Dendrobium Mine Area 3 Lake 

Cordeaux foreshore seismic 

testing REF: Archaeological 

survey 

Biosis Research were commissioned to complete a Review of Environmental Factors (REF) 

for the proposed seismic testing of part of Dendrobium Mine Area 3 and the Lake Cordeaux 

foreshore. This REF included Aboriginal and European heritage. This assessment was used 

to assist with the development of the predictive modelling and survey methodology for the 

Project, as the Subject Area used for the previously completed assessment was also located 

within a similar landscape area. 

Biosis Research 2007b 

West Cliff Colliery Stage 3 Coal 

Wash Emplacement 

Archaeological and Cultural 

Heritage Assessment 

This assessment was completed in 2004 as part of the proposed Stage 3 West Cliff Colliery 

Coal Wash Emplacement works. This assessment was used to assist with the development 

of the predictive modelling and survey methodology for the Project, as the Subject Area 

used for the previously completed assessment was also located within a similar landscape 

area. 

Biosis Research 2007a 

Dendrobium Mine Area 3 

Archaeological and Cultural 

Heritage Assessment 

In 2007 Biosis Research was commissioned by BHP Billiton to complete an assessment of 

Dendrobium Mine Area 3 for Aboriginal and European heritage. The Subject Area for this 

assessment is located in Dendrobium Mine Area 3. During this assessment a total of 65 

Aboriginal cultural heritage sites were identified. Of these 65, 14 were located within 

Dendrobium Mine Area 3A, 24 were located within Dendrobium Mine Area 3B and 18 were 

located within Dendrobium Mine Area 3C. Similar to Navin Officer (2000) and the current 

study, the site types identified comprised of sandstone shelters with art and/or deposit, 

Isolated artefacts, Axe Grinding Grooves and a suspected stone arrangement. 

As a result of this assessment it was recommended that an Aboriginal Heritage Impact 

Permit be applied for a number of the Aboriginal cultural heritage sites. 

Biosis Research 2009a  

Bulli Seam Operations Aboriginal 

Cultural Heritage Assessment 

Biosis Research Pty Ltd was commissioned by Illawarra Coal to conduct an Aboriginal 

Cultural Heritage Assessment for the proposed Bulli Seam Operations Project. During this 

assessment a total of 646 previously recorded and 45 newly identified sites were surveyed. 
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Assessment and date Summary of findings 

The survey methodology for this assessment included targeted survey of previously 

recorded AHIMS sites and associated ridgelines. 

Niche Environment and Heritage 

2009-2017 

Dendrobium Exploration Review 

of Environmental Factors (REF): 

Aboriginal Cultural Heritage Due 

Diligence Assessments. 

On behalf of Illawarra Coal, Niche has completed five exploration REFs. These exploration 

works comprise seismic line and exploration borehole works. These assessments have been 

carried out within Dendrobium Mine Areas 3B, 3C, 3D, 4 and 5. The assessment for these 

works included assessing all ridgelines and creek beds within close proximity to the 

proposed works, and relocating works within 100 m of AHIMS registered Aboriginal sites. 

Throughout these investigations, there have been no previously unregistered AHIMS sites 

located. 

Niche Environment and Heritage 

2017-2018 

Dendrobium Area 5 and 6 

Aboriginal Cultural Heritage 

Assessment  

Niche were engaged to undertake a systematic survey of the creeks and ridgelines that 

have potential for Aboriginal cultural heritage within the proposed Dendrobium Mine Area 

5 and 6 domains. A total of 58 Aboriginal heritage sites were identified within the Subject 

Area, including six newly recorded sites and 52 previously recorded sites. The locations of 

eight sites identified on AHIMS could not be confirmed during the assessment. All 58 sites 

are located within the proposed Dendrobium Mine Area 5 and Area 6 underground mining 

investigation areas, with one site located in close proximity to a proposed ventilation shaft 

investigation area. No sites were identified within the proposed Dendrobium Pit Top 

carpark extension area. The majority of sites (49 of 58) have low scientific significance. 

There were three sites of moderate significance and a further six of high significance. The 

eight sites that were not relocated were attributed a low archaeological significance based 

on the information provided in their AHIMS site cards. The RAPs advised that all sites have 

cultural significance.  
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5. Landscape Context 
_________________________________________________________________________________________________________________________________________________________________ 

5.1 Preamble  

Understanding the past and present environmental contexts of a Subject Area is requisite in any Aboriginal 

archaeological and cultural heritage investigation (DECCW, 2010a). This gives an understanding of what 

activities would have taken place there in the past and the likelihood any trace of them would remain 

below the surface.  

The following section provides details of the environmental characteristics of the Subject Area. The section 

concludes by considering how the environmental character of the Subject Area affects the way in which it 

would have been occupied by Aboriginal people in the past, and how Aboriginal archaeological sites will be 

distributed across the landscape. It is important to note that the environmental context for inhabitants of 

the Sydney region in times past was different to current climates. The major impact of this change in 

climate was a change in sea-level on the coast, which would have had ramifications for the inland river 

systems. 

5.2 Topography, Landform and Waterways  

Broadly, the Dendrobium Mine Area 3C Subject Area is located on the southern Woronora Plateau within 

the Cordeaux and Avon dam catchment areas (Figure 4). The terrain of the Subject Area is characterised by 

Middle Triassic Hawkesbury Sandstone that is comprised of overlapping beds of quartz-rich sandstone. 

Under the sandstone formations the substrates comprise of deep Permian Coal Measures that consist of 

shale sandstone, conglomerates, tuff, chert and coal (Branagan and Packhan 2000). 

The Subject Area is within the Hawkesbury colluvial soil (Hazelton and Tille 1990) (Figure 4). 

The Hawkesbury soil landscape ranges from rolling and rugged hills to very steep sandstone escarpments 

and ridges. Within this landscape sandstone outcrops are very common and often occur as horizontal 

benches and broken scarps up to 10 metres high. Rock outcrops and surface boulders and cobbles make up 

to half of the ground surface (Hazelton and Tille 1990:45-46). Sandstone outcropping is evident around the 

Avon and Cordeaux Rivers within the Subject Area. The soils comprise of shallow sandy lenses; up to 30 cm 

deep.  

The topsoil of colluvial landscapes has low erodibility, consisting of permeable, loose, coarse sands and 

organic matter. The Hawkesbury soil landscape is highly susceptible to concentrated flow erosion. This 

landscape is the most archaeologically sensitive within the Subject Area, as the blocks and weathered 

scarps provide suitable overhangs to be used for shelter. Within these overhangs there is often suitable 

surfaces for art, as well as floor space for the accumulation of archaeological deposit. There is however, 

limited space for a deep accumulation of stratified subsurface deposits due to the small size of the majority 

of the overhangs. 

5.3 Vegetation, Ecology and Resources 

The vegetation within this landscape is mostly uncleared woodland and open-forest with some areas of tall 

open forest, and rainforest within the sheltered gullies. On the open crests and ridges, woodland and open 

forest contains red bloodwood (Corymbia gummifera), narrow leaved stringy bark (Eucalyptus globoidea), 

Scribbly Gum (Eucalyptus racemosa), Blue Mountains Mallee (Eucalyptus stricta), Old-Man Banksia (Banksia 

serrata). Sheltered side slopes of the landscape are characterised by open forest containing Sydney 

Peppermint (Eucalyptus piperita), Smooth-Barked Apple (Angophora costata) and Black She-Oak 
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(Allocasuarina littoralis) with an understorey of Epacridaceae spp., Myrtaceae spp., Fabaceae spp. and 

Proteaceae spp. (Hazelton and Tille 1990: 46). 

The vegetation within the Illawarra Escarpment landscape is mostly uncleared tall open forest and 

rainforest. Tall open forest is dominated by Blackbutt (Eucalyptus pilularis) and includes Lilli Pilli (Acmena 

smithii), Sandpaper Fig (Ficus exasperata), Moreton Bay Fig (Ficus macrophylla), Small-Leaved Fig (Ficus 

obliqua), Port Jackson Fig (Ficus rubiginos), Feciduous Fig (Ficus superba) and Red Cedar (Toona ciliate). 

Rainforest of the escarpment includes Grey Myrtle (Backhousia myrtifolia), Brush Bloodwood (Baloghia 

inophylla), Whitewood (Elaeocarpus kirtonii) and Cabbage Tree Palm (Livistona australis) (Hazelton and Tille 

1990, 58-59). 

Plant resources were used in a variety of ways. Fibres were twisted into string, uses of which include the 

weaving of nets, baskets and fishing lines, as well as personal adornment. Bark was used in the provision of 

shelter; a large sheet of bark being propped against a stick to form a gunyah (Attenbrow 2010: 90-97). 

Table 4 details some of the flora and fauna that would have been, or continue to be, utilised. 

Table 4: Local traditional resources and their occurrence within the region 

Resource Traditional Uses Information 

Reference 

Silcrete, silicified wood, tuff, 

mudstone, quartz, quartzite and 

basalt 

Flaked tools, grindstones, hammerstones, etc. JMCHM 2007 

Red Bloodwood  

(Corymbia gummifera) 

The sap from this tree can be used for toothache and mouth wash, 

or used for mixing with paints to stain artefacts and rock art. It is 

also used to tan fishing ropes and nets. 

DEC 2005b 

Grey Ironbark  

(Eucalyptus paniculata) 

The bark is mixed with Bloodwood Gum to tan fishing nets. DEC 2005b 

Thin-leaved Stringybark 

(Eucalyptus globoidea) 

Bark was removed using various tool types, such as ground edge 

axes, and was used for a range of purposes such as coolamons, 

canoes and shields. 

DEC 2005b 

Yellow Stringybark (Eucalyptus 

muellerana) 

Bark was removed using various tool types, such as ground edge 

axes, and was used for a range of purposes such as coolamons, 

canoes and shields. 

DEC 2005b 

Prickly-leaved Paperbark 

(Melaleuca styphelioides) 

Bark was removed using various tool types, such as ground edge 

axes, and was used for a range of purposes such as coolamons, 

canoes and shields. 

DEC 2005b 

Banksia 

(Banksia sp.) 

When in flower, Aboriginal people would collect the early morning 

nectar-soaked dew in coolamons. 

DEC 2005b 

Long-necked Tortoise  

(Chelondin longicollis) 

Eggs were collected, cooked and eaten. DEC 2005b 

Goanna 

(Varanus varius) 

Eggs were collected and eaten. Goanna meat was also cooked and 

eaten. 

DEC 2005b 

Eastern grey Kangaroo 

(Macropus giganteus) 

The meat from the kangaroo was cooked and eaten. Bones were 

fashioned into barbs for fish spears, and the teeth were used as 

ornaments. The tail sinew and raw hide were used to bind the end 

of canoes, and to sew kangaroo and possum skin rugs. 

DEC 2005b 

Ringtail Possum 

(Pseudocherius peregrinus) 

Possum meat was cooked and eaten. DEC 2005b 

https://en.wikipedia.org/wiki/Ficus_exasperata
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Resource Traditional Uses Information 

Reference 

Wombat  

(Vombatus ursinus) 

The meat was cooked and eaten, while the fat was rubbed on the 

skin of newborns to keep them warm. 

DEC 2005b 

 

In summary, the Subject Area consists of rugged sandstone ridgelines and escarpments, with moderate to 

steep slopes and narrow incised valleys around the Avon and Cordeaux Rivers, that have had limited 

disturbance or modification due to the area being used as a water catchment. Both rivers are located 

within the Metropolitan Special Area located within the broader Sydney Drinking Water Catchment Area 

(SDWCA). This landscape is most likely to contain sandstone overhangs that were used for shelter and for 

art. Those sandstone platforms located within the rivers, tributaries and adjacent to swamps are most likely 

to contain Axe Grinding Grooves. The environment of the Subject Area contained water, plant, animal and 

stone resources that were used by Aboriginal people for a wide variety of uses.  

5.4 Climate 

Climate and climate change in the last 40,000 years provides additional clues as to the suitability of an area 

for human occupation and the resources that might have been available for use. The climate within the 

suburb of Avon consists of mild summers with an average maximum of 25.5 degrees Celsius and minimum 

of 13.6 degrees Celsius in February, and cold, wet winters with an average minimum of 2.2 degrees Celsius 

and a maximum of 11.1 degrees Celsius in July (Bureau of Meteorology 2018, based on records taken 

between 1986-2017 from Albion Park airport station). 

Recorded rainfall readings indicate an average annual rainfall of 789.1 millimetres (Bureau of Meteorology 

2017, based on records taken at Mittagong (Alfred Street) station). Whilst conditions and temperatures are 

wide ranging, the conditions in the region of the Subject Area can be summarised as being mild and highly 

suitable for year-round hunter-gatherer occupation of all parts of the region. 

5.5 Recent Land Use Activities and Current Condition 

The landscape has been subject to limited impacts over time, owing to the area being part of SDWCA. 

Access within the SDWCA is limited to the public and is restricted by Water NSW. Land use impacts include: 

 Creation of the Avon and Cordeaux dams; 

 Installation of services (power lines, pipes, roads); 

 Exploration drilling and seismic activities; 

 Longwall mining; 

 Fire management; and 

 Landcare and environmental management. 
 

Each of the above land uses and activities impacts the preservation and visibility of the archaeological 

record within the Subject Area. However, the majority of the Subject Area has been subject to very limited 

modification and disturbance. 
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6. Regional Character 
_____________________________________________________________________________________________________________________________________________________________ 

The Subject Area is located on the traditional country of the Tharawal people. Tindale (1940, 1974) has 

identified the Tharawal boundaries as being from the south side of Botany Bay to north of the 

Shoalhaven River, and running inland to the Campbelltown and Camden area (Attenbrow 2010: 34, SA 

Museum 2010). Attenbrow (2010:35) points out that such boundary mapping, undertaken as it was in 

the nineteenth century is indicative at best; however there appears to be reasonably strong agreement 

between those who have mapped language boundaries that the area is Tharawal country. The Wodi 

Wodi also spoke the Tharawal dialect, and they inhabited the coastal plains and escarpment around 

Wollongong where the Dendrobium Pit Top and coal logistics infrastructure is located. Tharawal people 

distinguished themselves as Fresh Water, Bitter Water or Salt Water depending on where in the wider 

language boundary their traditional lands were – the inland hills and valleys, the plateaus and swamps or 

the coastal plain respectively (DEC 2005b: 6). 

The records and histories of the Tharawal and their country at the time of contact with Europeans are 

subject to bias and are generally fragmented, providing nothing like a complete picture of the way 

Aboriginal people were living prior to European contact. Nevertheless, we know the Tharawal regularly 

communicated, moved, traded and participated in ceremonies between their country and neighbouring 

areas. It is most likely family groups or clans would ‘intermingle and interact along both physical and 

social boundaries’ rather than be strictly confined to the ‘tribal’ borders that were to be artificially 

imposed by European anthropologists (Organ 1990: xliii). 

It is generally accepted that Aboriginal occupation of Australia dates back at least 40,000 years (Allen and 

O’Connell 2003). The result of this extensive and continued occupation of the Sydney Basin, of which the 

Woronora Plateau is a part, has left a vast amount of accumulated depositional evidence. The oldest date 

generally considered to be reliable for the earliest occupation around the region comes from excavations 

at Parramatta where archaeological material has been dated to 30,735 ± 407 BP (McDonald et al 2005). 

Nearer to the Dendrobium area the site of Bass Point at Shellharbour was occupied from 20,000 years 

ago, indicating a great antiquity of Aboriginal occupation in the region (Attenbrow 2010: 153, Flood 

1995: 112).  

The majority of reliably dated archaeological sites within the region are less than 5,000 years old, with 

previous excavations of rock shelters on the Woronora Plateau providing the oldest date of just over 

2,000 years before present (Sefton 1998 a, 1998b). A combination of reasons has been suggested for this 

collection of relatively recent dates. There is an argument that an increase in population and 

‘intensification’ of much of the continent took place around this time leading to a great deal more 

evidence being deposited than was deposited as a result of the sparser former occupation period. It is 

also the case that many archaeological sites along the former coastline may have been submerged as the 

seas rose to approximately their current level around 6,000 years ago. This would have had the effect of 

covering evidence of previous coastal occupation. In addition, it is also true that the acidic soils that 

predominate around the Sydney region are not conducive to the long-term survival of sites (Hiscock 

2008: 106). 
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The arrival of the First Fleet in Sydney Cove in 1788 was followed the next year by a smallpox epidemic, 

which spread to the neighbouring regions and, although the exact effects are not known, killed over half 

the Aboriginal population of the areas effected (Organ 1990: 5).  

Early in the nineteenth century European graziers began taking land in the south of the Cumberland Plain 

and the coastal plains around Wollongong, with cedar getting being conducted in the narrower northern 

coastal plain and rainforest areas of the escarpment (DEC 2005). Access to traditional and everyday 

resources (such as water) and clearing the land of trees would have had a major impact on the ways in 

which Aboriginal people would have been living, and also caused significant social disruption between 

Aboriginal groups, and pressure between Aboriginal people and the ever increasing European 

population. This period was a time of drought, and the competition for resources between the 

Europeans and the Tharawal, who were adapting to the massive changes that were so quickly upon 

them, led to several years of conflict. Organ (1990) documents the various skirmishes, killings and 

reprisals between Europeans and the Tharawal during the 1814 – 1815 period in the Cowpastures, 

Camden and Appin districts. Eventually this sporadic bloodshed would lead to larger scale conflict, with 

Governor Macquarie implementing a sustained punitive action against the Aboriginal population in the 

district. This resulted in the Appin Massacre of 17 April 1816, in which Aboriginal people were shot and 

driven over the steep cliffs (probably near Broughtons Pass) to their death during a surprise attack by a 

detachment of the 46th Regiment, in the middle of the night. 

Continued civil rights activism throughout the 1970s included landmark events such as the Tent Embassy 

(1972), Gough Whitlam’s ‘hand back’ of Gurindji land and the Racial Discrimination Act 1975, and the 

Aboriginal Land Rights Act 1976 (NT). This land rights act was the first national land rights legislation in 

Australia and the basis for the Aboriginal Land Rights Act 1983 (NSW) which recognised the dispossession 

and displacement of NSW Aboriginal people from their traditional lands. A three-tier system of Aboriginal 

Land Councils (state, regional and local) was set up in NSW under this legislation, which continues today, 

with Local Aboriginal Land Councils (LALCs) now closely interconnected to their local community. 

Tharawal LALC manages and delivers a range of support services and continues to work towards 

Aboriginal self-determination. 

Despite the massive changes that were so quickly brought to the Aboriginal people of the region, they 

maintained a sense of community, traditional customs and practices, cultural knowledge and continued 

to care for significant sites and the land in general. Today there are many thousands of Aboriginal people 

living in the Cumberland Plain and Illawarra. They continue to be custodians of the land, whilst traditional 

owners maintain cultural knowledge (DEC 2005). 
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7. Predictions  
_____________________________________________________________________________________________________________________________________________________________ 

The predictive model developed for the Subject Area included the consideration of previous 

archaeological surveys and assessments in the local area and wider surrounds, the distribution and 

patterning of known sites within the Subject Area and surrounds, the landform units and landscape 

context of the Subject Area, and the previous known land uses in the area. As highlighted in Section 4.2 

of this assessment, consideration has been made of Biosis Research’s 2007 predictive model for the 

assessment completed on Dendrobium Mine Area 3. Due to the rugged nature of the Hawkesbury 

Sandstone landscape, the majority of the sites suitable for Aboriginal occupation and transient use 

comprise of sandstone overhangs; as outlined in Section 5. A comparison of slope analysis and 

distribution based on slope gradient has been considered and has assisted (Niche 2018) with compiling 

the following predictive model. 

A summary of the known Aboriginal heritage sites listed in the AHIMS database is provided in Section 4.1, 

and the complete AHIMS search results are listed within Attachment 1. 

The predictive model developed for the Subject Area is as follows: 

 Sandstone shelters or rock overhangs with archaeological deposits, art, midden and/or artefacts will 
be the most common site type identified within the Subject Area. This is due to the steep slopes and 
ridgelines present along the Avon and Cordeaux Rivers, as well as Donald Castle Creek and their small 
unnamed tributaries. Of the sites identified within the Subject Area, 40% are sandstone shelter sites. 

 Axe Grinding Groove Sites are a common site type within the Subject Area: 

 Axe Grinding Groove Sites will most likely occur on sandstone outcrops associated with drainage 
lines, swamps, creek lines and river beds. 

 The bulk of Axe Grinding Groove Sites will contain fewer than 50 grinding grooves. 

 Grooves will generally be between 25 cm and 50 cm in length, 5 cm to 8 cm in width and 
between 2 cm and 5 cm in depth and represent the sharpening or preparing of ground-edge 
hatchets or fire-hardened points. 

 Axe Grinding Grooves are often located on large sandstone platforms within creek beds and 
swamp. 

 Stone artefact scatters and isolated stone artefacts within an open context will be a less common 
class of site type or feature within the Subject Area: 

 The identification of this type of site depends on ground surface visibility, as site extent and 
artefact numbers are only visible on the surface. Due to the vegetation cover of the Subject Area 
this site type is difficult to relocate. Areas of open ground surface will be assessed for such site 
types. 

 The majority of these types of site occur on level to gently inclined alluvial plains, floodplains, 
terraces, foot slopes and simple slopes. 

 The majority of sites will occur within 200 m of temporary or permanent water with the average 
distance between a site and water being 70 m. 

 The majority of sites will occur on alluvial and transferral soil landscapes, neither of which are 
present within the Subject Area. 

 Culturally modified trees will be the least represented class of site type in the Subject Area: 

 Culturally modified trees are a site type that is formed from the removal of bark from a tree for 
use in the manufacture of canoes, shields, shelters and containers for sorting or carrying items. 
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 Whilst the area has been protected from large scale timber felling operations, due to public 
access restrictions, the area is frequently subject to intense bushfires that would significantly 
reduce this site type’s survival. 

 Burials, an uncommon site type, are present within soft alluvial sediments, caves or hollow trees. 
Such sites are more commonly located within the sand dunes of the coast region. It is highly unlikely 
that this site type will occur within the Subject Area. 

 Stone arrangements, a rare site type, may be located within the Subject Area. This type of site can 
include mounds of rocks for burial, or markers, mythological sites or areas of spiritual connection. 
There are no stone arrangements previously identified within the Subject Area. 

 The bulk of archaeological sites within the Subject Area will relate to the last 2,000 years of 
occupation and the late Holocene period. 

 Older archaeological deposits may be present in rock shelters or buried archaeological deposits 
associated with the infill of drainage lines, swamps and in areas with multiple depositional layers.  
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8. Sampling Strategy  
_____________________________________________________________________________________________________________________________________________________________ 

A survey sampling strategy was not devised, as it was not relevant because this assessment relates to an 

area that has been systematically surveyed in the past (Biosis 2007). Alternately, based on the desktop 

assessment presented above, previously recorded sites were revisited and assessed. A site survey was 

carried out (including representatives of RAPs) to record in detail the identified sites within the Subject 

Area (Figure 1). Table 5 shows sites which were revisited during this assessment. 

Table 5: Sites revisited during this assessment 

AHIMS number Site Number Site features 

52-2-1563 Donald Castle Creek Site 2 Axe Grinding Groove 

52-2-1564 Donald Castle Creek Site 3 Axe Grinding Groove 

52-2-1632 Browns Road Site 17 Shelter with Art  

52-2-1633 Browns Road Site 18 Shelter with Art  

52-2-1634 Browns Road Site 19 Shelter with Art 

52-2-1647 Browns Road Site 20 Shelter with Artefacts 

52-2-3642 DM 18 Shelter with Art 

52-2-3643 DM 19 Shelter with Art 

 

Baseline recording was required for four sites, Browns Road Site 17 (AHIMS ID# 52-2-1632) Browns Road 

Site 18 (AHIMS ID#52-2-1633), Browns Road Site 20 (AHIMS ID#52-2-1647), DM18 (AHIMS ID#52-2-3642) 

and DM 19 (AHIMS ID#52-2-363). This pre-mining assessment was conducted during a site inspection and 

was undertaken during the development of the ACHA. 
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9. Field Methods and Results 
_____________________________________________________________________________________________________________________________________________________________ 

9.1 Sensitive Cultural Information- Management Protocol 

During the consultation process, Illawarra Coal and Niche provided the opportunity for the RAPs to 

provide cultural information, including a statement of the value of identified sites and other matters. The 

input points were listed within the methodology that has been included in Attachment 1; information 

would have been accepted at any point during the project prior to the finalisation of the Dendrobium 

Mine Area 3C Longwalls 20 – 21 ACHA and this report.  

RAPs were made aware that Illawarra Coal and Niche staff would seek cultural information and 

supporting evidence in regard to matters of cultural value.  

In the event that a stakeholder had sensitive or restricted public access information it was proposed that 

Illawarra Coal and Niche would manage this information (if provided by the Aboriginal community) in 

accordance with a sensitive cultural information management protocol. It was anticipated that the 

protocol would include making note of and managing the material in accordance with the following key 

limitations as advised by Aboriginal people at the time of the information being provided: 

 any restrictions on access to the material. 

 any restrictions on communication of the material (confidentiality). 

 any restrictions on the location/storage of the material. 

 any cultural recommendations on handling the material. 

 any names and contact details of persons authorised within the relevant Aboriginal stakeholder to 
make decisions concerning the Aboriginal material and the degree of authorisation. 

 any details of any consent given in accordance with customary law. 

 any access and use by the registered Aboriginal stakeholders of the cultural information in the 
material. 

 

There was no sensitive material provided by the RAPs to Illawarra Coal and Niche to be included within 
the ACHA. 

9.2 Field Methods 

The site inspection and assessment were carried out by Renée Regal, Sam Ward and Layne Holloway 

(Archaeologists, Niche) from 29 October 2018 to 1 November 2018. This included the baseline recording 

of Browns Road Site 17 (AHIMS ID # 52-2-1632), Browns Road Site 18 (AHIMS ID#52-2-1633), Browns 

Road Site 20 (AHIMS ID # 52-2-1647), DM 18 (AHIMS ID # 52-2-3642) and DM 19 (AHIMS ID # 52-2-3643). 

These recordings were assisted by the following RAPs: 

 Daniel Chalker (Cubbitch Barta Native Title Claimants); 

 Chontelle Davis (Wodi Traditional Owner); and 

 Kayla Williamson (Woronora Plateau Gundungara Elders Council). 
 

The purpose of the assessment was to observe and document the current conditions at the sites 

(Attachment 1), so that any changes since the previous recordings could be documented, and so that a 

baseline of the sites’ condition could be made prior to any subsidence induced movements. During this 

site inspection two new sites where discovered; Dendrobium 3C Shelter 1 (AHIMS ID# 52-2-4500) within 
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the Subject Area and Dendrobium 3C Isolated Find 1 (AHIMS ID# 52-2-4499), outside of the Subject Area. 

The baseline recording included a revised site plan, section drawing, additional photographs, and the 

identification of monitoring points for future site visits. 

9.3 Results 

The Aboriginal heritage sites subject to recording are presented in Table 6. Of the nine Aboriginal sites 

previously registered within Subject Area (Figure 2, Attachment 1), eight were confirmed during this 

assessment. One registered site Browns Road Site 33 (AHIMS ID# 52-2-0458) could not be confirmed at 

its registered location. A review of the AHIMS site card indicates it is located outside of the current 

Subject Area. Further to this, a site previously not registered on AHIMS were identified during this 

assessment (Attachment 1). All confirmed and new sites were recorded, with those sites not previously 

having been planned, having a plan drawn and included as part of this recording process. 

Table 6: Sites subject to recording. 

AHIMS number Site Number Site features 

52-2-1563 Donald Castle Creek Site 2 Axe Grinding Groove 

52-2-1564 Donald Castle Creek Site 3 Axe Grinding Groove 

52-2-1632 Browns Road Site 17 Shelter with Art  

52-2-1633 Browns Road Site 18 Shelter with Art  

52-2-1634 Browns Road Site 19 Shelter with Art 

52-2-1647 Browns Road Site 20 Shelter with Artefacts 

52-2-3642 DM 18 Shelter with Art 

52-2-3643 DM 19 Shelter with Art 

52-2-4500 Dendrobium 3C Shelter 1 Shelter with Art  

 

 



 

 
   

 

Dendrobium Mine Area 3C Longwalls 20 and 21 Archaeological Report 23 
 

10. Analysis and Discussion 
_____________________________________________________________________________________________________________________________________________________________ 

Aboriginal heritage site distribution within the Subject Area follows the same pattern that has previously 

been outlined by Biosis Research’s 2007 predictive model for the archaeological and cultural heritage 

assessment for Dendrobium Mine Area 3. Due to the rugged nature of the Hawkesbury Sandstone 

landscape, the majority of the sites suitable for Aboriginal occupation and transient use comprise of 

sandstone overhangs. As per Biosis’ 2007 model, the Aboriginal heritage sites located within Dendrobium 

Mine Areas 3C are mostly located within the moderate to steep slope set where there is the formation of 

overhangs suitable for use for occupation. A number are also present on the gently inclined slopes in 

proximity to open water ways and large open sandstone platforms that are suitable for Axe Grinding 

Grooves. 

10.1 Artefact Sites 

The Subject Area contains one Artefact site in a closed shelter context. The artefact site comprises seven 

Quartz artefacts which include 3 pieces of core with, two of these pieces carried three scars, one distal 

flake, one debitage, one complete flake and one distal flake. 

10.2 Axe Grinding Groove Sites  

The Subject Area contains two Axe Grinding Groove sites; being identified at 20% of the Aboriginal sites 

identified within the Subject Area. This can be attributed to the landforms within the Hawkesbury 

Sandstone formation comprising of large areas of sandstone plateaus and large rivers and creeks with 

sandstone beds suitable for the making of stone tools. These sites hold significance to the local 

Aboriginal community as evidence of past occupation and use of the Subject Area as well as an 

educational tool for younger generations.  

10.3 Sandstone Shelter Sites 

Of the 9 Aboriginal cultural heritage sites, seven comprise Sandstone Shelter Sites that have either one or 

a combination of artefacts and/or art. The Hawkesbury Sandstone of the Subject Area lends itself to this 

site type to be used by past Aboriginal peoples for artistic expression, occupation and transient use. 

Similar to Axe Grinding Grooves, these site types are significant to the local Aboriginal community as they 

evidence the past occupation of the area, and can be used as an educational tool for younger 

generations. 

Whilst the Subject Area is not large enough to detect major trends in motif types, a number of the motif 

types have previously been observed during assessment within the adjoining Dendrobium mining lease 

areas. Sefton (1988) suggests that in the area surrounding Lake Avon and Lake Cordeaux, human motifs 

are relatively more frequent than in the remainder of the region. However, examples of human figures 

within the current Subject Area were assessed only at Browns Road Site 18 (AHIMS ID#52-2-1633). As 

outlined in Attachment 1. There are a number of other motif types represented including macropods, 

lizards, and other indeterminate motifs. 

As with previous assessments the most common type of expression is charcoal outline/infill. Orange 

ochre is used at Dendrobium 3C Shelter 1 (AHIMS ID#52-2-4500). As opposed to the surrounding 

Dendrobium Mine Areas 5 and 6 there are no examples of white ochre, or where the art has been 

scratched into the surface; or of stencils of feet or material culture such as boomerangs or axes, as has 
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been previously identified within the areas surrounding Tahmoor (Niche 2017b) and Helensburgh 

(Kayandel Archaeological Services 2008, Niche 2016b and Niche 2016c). 

10.4 Summary 

The Subject Area contains a range of archaeological and cultural sites which provide information about 

past Aboriginal land use and settlement of the area. The types and locations of sites can be interpreted 

to provide an insight into what events took place in the past, and how the landscape was used in the 

past.  

The sites represent a range of activities and events, such as living places, expression through charcoal 

outline/infill and orange ochre, stone artefact manufacture, the grinding of stone axes and the use of 

flaked stone artefacts. 

The location of the sites in the Subject Area are dependant in many cases on the natural environment – 

grinding grooves only occur where there are suitable stone platform outcrops, and sandstone shelters 

only occur in areas where there are suitable rock formations, which generally occur on moderate and 

steeply inclined slopes. However, within this framework of the landscape Aboriginal people will have 

used the land in different ways, at different times and for different purposes – dictated by both utilitarian 

and non-utilitarian influences and objectives. Resource rich areas such as creeks, and rivers may have 

been a focus of occupation when resources were abundant or readily available, and hence we expect to 

find more archaeological sites in association with these landforms. On the other hand, the nature and 

timing of occupation will also have been dictated by non-utilitarian objectives such as ceremonies, rituals 

and gatherings.  

In conclusion, the archaeological and cultural values work that has been undertaken for the Project 

provides an insight into past Aboriginal land use within the Subject Area and the wider region. Some of 

the largest archaeological sites identified are located in close proximity to the Cordeaux River, which 

would have provided abundant and reliable resources. 
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11. Scientific Values and Significance Assessment 
____________________________________________________________________________________________________________________________________________________________ 

11.1 Assessment Framework 

The Burra Charter (Australia ICOMOS 1999) defines the basic principles and procedures to be observed in 

the conservation of important places (Table 7). It provides the primary framework within which decisions 

about the management of heritage sites in Australia should be made. The Burra Charter defines cultural 

significance as being derived from the values listed in Table 7. 

Table 7: Scientific values as outlined by the Burra Charter 

Value type Description 

Aesthetic Value Aesthetic value includes aspects of sensory perception for which criteria can and should be stated. Such 

criteria may include consideration of the form, scale, colour, texture and material of the fabric; the smells 

and sounds associated with the place and its use. 

Historic Value Aesthetic value includes aspects of sensory perception for which criteria can and should be 

stated. Such criteria may include consideration of the form, scale, colour, texture and material 

of the fabric; the smells and sounds associated with the place and its use. 

Scientific Value The scientific or research value of a place will depend upon the importance of the data 

involved, on its rarity, quality or representativeness, and on the degree to which the place may 

contribute further substantial information. 

Social Value Social value embraces the qualities for which a place has become a focus of spiritual, political, 

national or other cultural sentiment to a majority or minority group. 

 

11.2 Other Approaches 

The categorisation into aesthetic, historic, scientific and social values is one approach to understanding 

the concept of cultural significance. However, more precise categories may be developed as 

understanding of a particular place increases. 

The NSW DECCW guidelines for the significance assessment of Aboriginal archaeological sites are 

contained within the Aboriginal Cultural Heritage Standards and Guidelines Kit (National Parks and 

Wildlife Service 1997). The Kit identifies with two main streams in the overall significance assessment 

process: the assessment of cultural/social significance to Aboriginal people and the assessment of 

scientific significance to archaeologists.  

This approach encapsulates those aspects of the Burra Charter that are relevant to Aboriginal 

archaeological sites. The guidelines specify the following criteria for archaeological significance, as 

paraphrased in Table 8. 

Table 8: Criteria specified for archaeological significance 

Criteria Description 

Research potential It is the potential to elucidate past behaviour which gives significance under this criterion rather 

than the potential to yield collections of artefacts. Matters considered under this criterion include 

– the intactness of a site, the potential for the site to build a chronology and the connectedness of 

the site to other sites in the archaeological landscape.  
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Criteria Description 

Representativeness As a criterion, representativeness is only meaningful in relation to a conservation objective. 

Presumably all sites are representative of those in their class or they would not be in that class. 

What is at issue is the extent to which a class of sites is conserved and whether the particular site 

being assessed should be conserved in order to ensure that we retain a representative sample of 

the archaeological record as a whole. The conservation objective which underwrites the 

‘representativeness’ criteria is that such a sample should be conserved. 

Rarity This criterion cannot easily be separated from that of representativeness. If a site is ‘distinctive’ 

then it will, by definition, be part of the variability which a representative sample would represent. 

The criteria might best be approached as one which exists within the criteria of 

representativeness, giving a particular weighting to certain classes of site. The main requirement 

for being able to assess rarity will be to know what is common and what is unusual in the site 

record but also the way that archaeology confers prestige on certain sites because of their ability 

to provide certain information. 

The criterion of rarity may be assessed at a range of levels: local, regional, state, national, and 

global. 

Educational Potential Heritage sites and areas should be conserved and managed in relation to their value to 

people. It is assumed that archaeologists have the ability to speak of the value of sites to 

members of their own profession. Where archaeologists or others carrying out 

assessments are speaking for the educational value of sites to the public, the onus is on 

them to go to the public for an assessment of this value, or to reputable studies which 

have canvassed public demand for education. The danger, otherwise, is that 

archaeologists would be projecting their values onto a public which is itself given no 

voice on the matter. 

Aesthetics In relation to heritage places, aesthetic significance is generally taken to mean the visual 

beauty of the place. Aesthetic value is not inherent in a place but arises in the sensory 

response people have to it.  

Although the guidelines provide no expectation for archaeologists to consider aesthetic 

values it is often the case that a site’s or a landscape’s aesthetic is a significant 

contributory value to significance. Examples of archaeological sites that may have high 

aesthetic values would be rock art sites, or sites located in environments that evoke 

strong sensory responses. For this reason, it is considered appropriate to include 

aesthetic values as part of the significance assessments for the sites identified during this 

assessment. 
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11.3 Assessment of Archaeological Significance 

The overall archaeological value of Aboriginal sites within the Subject Area is considered low. Assessment of each of the criteria for archaeological 

(scientific) value is presented below. 

Table 9: Aboriginal site archaeological significance 

AHIMS ID Site Name  Representativeness Rarity Educational Potential Aesthetics 

52-2-1563 Donald Castle Creek Site 2 Low Common Low- As the grooves were 

covered by fern growth and 

leaf litter they have a 

limited educational 

potential. 

High- Site is located within 

the catchment area that has 

had limited disturbance. 

52-2-1564 Donald Castle Creek Site 3 Low Common Low- As the grooves were 

covered by fern growth and 

leaf litter they have a 

limited educational 

potential. 

High- Site is located within 

the catchment area that has 

had limited disturbance. 

52-2-1632 Browns Road Site 17 Low- Browns Road Site 17 is 

considered to have low 

representative value for this 

site type within the region 

due to the worn nature of 

the art panels. 

Common-  Low- Art has worn 

considerably since its initial 

recording due to water 

wash over the surface. 

High- Site is located within 

the catchment area that has 

had limited disturbance. 

52-2-1633 Browns Road Site 18 Low- Browns Road Site 18 is 

considered to have low 

representation of this site 

type within the region due 

to the worn nature of the 

art panels.  

Common Low- The motif types 

located at Browns Road Site 

18 are common to the 

region. 

High- Site is located within 

the catchment area that has 

had limited disturbance. 
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AHIMS ID Site Name  Representativeness Rarity Educational Potential Aesthetics 

52-2-1634 Browns Road Site 19 Low- Browns Road Site 17 is 

considered to have low 

representation of this site 

type within the region due 

to the worn nature of the 

art panels. 

Common-  Low- The art has worn 

considerably since its initial 

recording due to water 

wash over the surface. 

High- Site is located within 

the catchment area that has 

had limited disturbance. 

52-2-1647 Browns Road Site 20 Low- This shelter is located 

on the mid slope of the 

ridgeline. The artefacts 

within this shelter are 

located within the floor 

deposit. Due to the number 

of stone artefacts located 

within the shelter floor, and 

lack of intact deposit 

associated with these 

artefacts at the site is 

considered to have low 

representative and 

conservation value. 

 

Common. Low High- Site is located within 

the catchment area that has 

had limited disturbance. 

52-2-3642 DM 18 Low- Sites art comprises of 

a single indeterminate 

drawing, these occur 

frequently within the region 

Common. Indeterminate 

charcoal motifs are 

common in the catchment. 

Low- As it cannot be 

determined what the art 

once represented there is 

limited opportunity for the 

site to provide further 

insight into how Aboriginal 

people of the past 

developed their art, or why 

High- Site is located within 

the catchment area that has 

had limited disturbance. 
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AHIMS ID Site Name  Representativeness Rarity Educational Potential Aesthetics 

it was developed in this 

way. 

52-2-3643 DM 19 Low- Art motif was drawn 

by a RAP during the Biosis 

2007 assessment of the 

area. 

N/A Low High- Site is located within 

the catchment area that has 

had limited disturbance. 

52-2-4500 Dendrobium 3C Shelter 1 Low- The art comprises of a 

single indeterminate 

drawing, these occur 

frequently within the region 

Common - indeterminate 

drawing, these occur 

frequently within the region 

Low- As it cannot be 

determined what the art 

once represented there is 

limited opportunity for the 

site to provide further 

insight into how Aboriginal 

people of the past 

developed their art, or why 

it was developed in this 

way. 

High- Site is located within 

the catchment area that has 

had limited disturbance. 
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11.4 Assessment of Cultural Significance 

Glenda Chalker, a representative of the Cubbitch Barta Native Title claimants (RAP) has identified that all 

the sites are culturally significant, and in most cases this is the first opportunity that many Aboriginal 

people have had to see sites that have been locked up from access for almost 150 years (due the area 

being utilised as the Metropolitan special area with restricted entry, governed by WaterNSW). This 

makes it difficult to link traditional stories from the past to today, as there has been a great loss of 

connection. Given the time and opportunities there are Aboriginal people who could put those stories 

back together from the stories that each and every site tells  

The contemporary view consensus held by Aboriginal people that all Aboriginal objects and sites are 

important within the region due to their interconnectivity with the natural landscape and past 

occupation of the region. 
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12. Impact Assessment 
_____________________________________________________________________________________________________________________________________________________________ 

The predicted vertical and horizontal movements at the Cordeaux and Avon Reservoirs and their 

associated dam walls are very small and are unlikely to be measurable. Previous experience of mining in 

Areas 1, 2, 3A and 3B has not resulted in adverse impacts on these structures (Biosis Research 2004, 

2007a, and 2009). It is unlikely, therefore, that the reservoirs and dam walls would experience adverse 

impacts due to the extraction of the proposed Longwalls 20 – 21. 

MSEC (2018:65) notes that the Aboriginal sites are ‘located on or outside the Study Area based on the 

35° angle of draw line. The sites are predicted to experience less than 20 mm vertical subsidence due to 

the extraction of Longwalls 20 - 21 Whilst these sites could experience very low levels of vertical 

subsidence, they are not expected to experience measurable tilts, curvatures or conventional strains’ 

(MSEC 2018:65). 

Table 10. Impact assessment summary 

AHIMS Site Number Type of harm Degree of harm Consequence of harm 

52-2-1563 Will not be harmed None No loss of value 

52-2-1564 Will not be harmed None No loss of value 

52-2-1632 Will not be harmed None No loss of value 

52-2-1633 Will not be harmed None No loss of value 

52-2-1634 Will not be harmed None No loss of value 

52-2-1647 Will not be harmed None No loss of value 

52-2-3642 Will not be harmed None No loss of value 

52-2-3643 Will not be harmed None No loss of value 

52-2-4500 Will not be harmed None No loss of value 
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13.  Management and Mitigation Measures 
_____________________________________________________________________________________________________________________________________________________________ 

No Aboriginal heritage constraints were identified for the proposed activity and no further investigation 

or impact assessment is required.  

A subsidence monitoring program is recommended in Section 13 of this assessment as monitoring 

Aboriginal shelter and sandstone platforms with engravings and/or Axe Grinding Grooves is a standard 

practice within the Southern Coalfields in line with a Trigger Action Response Plans (TARP). 

Survey control marks are located within and in the vicinity of the Subject Area. The affected survey 

control marks that are required for future use will need to be re-established after they have stabilised 

(MSEC 2018:64-66). 
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14. Conclusions and Recommendations 
_____________________________________________________________________________________________________________________________________________________________ 

Based on community consultation with the RAPs, presented in the ACHAR that this AR accompanies, 

baseline recording, MSEC (2018) assessment for the potential effects of subsidence, and this AR by 

Niche, the following recommendations have been made for the registered Aboriginal sites within the 

Longwalls 20 – 21 Subject Area: 

Recommendation 1: 

Illawarra Coal should continue their consultation with the RAPs in regards to the Aboriginal sites within 

the Subject Area. 

Recommendation 2: 

A subsidence monitoring program to be implemented progressively over the life of the Project. The 

subsidence monitoring program should include monitoring of all Aboriginal Sandstone Shelter Sites and 

Axe Grinding Groove Sites located within the angle of draw of the Project. The program should include 

(but not be limited to) the following: 

 A schedule for undertaking the subsidence monitoring at the nominated sites.  

 An impact TARP specific to each of the sites being monitored. 
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Attachment 1- AHIMS search results and site cards 
______________________________________________________________________________________________________________________________________________________









































































1 

AHIMS site ID: 

Aboriginal Site Recording Form 

Site Location Information 
Site name: 

Easting: Northing: Coordinates must be in GDA (MGA)

Horizontal  Accuracy (m): : 

Zone: Location method: 

AHIMS Registrar 
 PO Box 1967, Hurstville 2220 NSW 

Recorder Information 
(The person responsible for the completion and submission of this form)

Title Surname First name

Organisation:

Address:

Phone: E-mail: 

Date recorded: 

Land Form 
Pattern: 

Site Context Information

Land Form 
Unit: 

Vegetation:

Distance to
Water (m):

How to get 
to the site: 

Primary 
Report:

Land Use: 

Other site  
information: 

52-2-4499 06-02-2019

Dendrobium 3C Isolated Find 1

292002 6195354

10

56 Non-Differential GPS

Ms. Holloway Layne

Niche Environment and Heritage

Level 1 460 Church Street Parramatta NSW 2150

0296305658 lholloway@niche-eh.com

Steep Hills Transport Corridor

Ridge Cleared

1009 Dendrobium Mine Area 3C Longwalls 20-21, ACHA

Located on the site of Fire Road 6F.

Located on fire road 6F, laying underneath the 44kv easement.



2

Site contents information open/closed site:  

1. 

Number of 

features

Length of 

feature(s) 

extent (m)

Description:

Features: Width of 

feature (s) 

extent (m)

Site location map 

Site condition:

Scar shape 
Regrowth 

(cm)

Scar Depth 

(cm) 
Tree Species

Scarred Trees

2. 

Number of 

features

Length of 

feature(s) 

extent (m)

Description:

Features: Width of 

feature (s) 

extent (m)

Scar shape 
Regrowth 

(cm)

Scar Depth 

(cm) 
Tree Species

Scarred Trees

Open Good

Artefact 1 0.41 0.31

complete Flake 10% Cortex, Feather, Complete Platform, 3 Scars, 41 mm x 31mm x 14mm.



Site plan  

3

Other Site 

Info:

3. 

Number of 

features

Length of 

feature(s) 

extent (m)

Description:

Features: Width of 

feature (s) 

extent (m)

Scar shape 
Regrowth 

(cm)

Scar Depth 

(cm) 
Tree Species

Scarred Trees

4. 

Number of 

features

Length of 

feature(s) 

extent (m)

Description:

Features: Width of 

feature (s) 

extent (m)

Scar shape 
Regrowth 

(cm)

Scar Depth 

(cm) 
Tree Species

Scarred Trees

5. 

Number of 

features

Length of 

feature(s) 

extent (m)

Description:

Features: Width of 

feature (s) 

extent (m)

Scar shape 
Regrowth 

(cm)

Scar Depth 

(cm) 
Tree Species

Scarred Trees

Located on fire road 6F, laying underneath the 44kv easement.



4

Site restrictions

Do you want to 
Restrict this site?: Restriction type: 

Gender General Location

Why is this site restricted?: 

Further information contact

Title Surname First name

Organisation:

Address:

Phone: E-mail: 

Site photographs 

Description: 

Description: Description: 

Description: 
Isolated artefact. Artefact at site location.

South of site location - location marked by photo
scale. 



1 

AHIMS site ID: 

Aboriginal Site Recording Form 

Site Location Information 
Site name: 

Easting: Northing: Coordinates must be in GDA (MGA)

Horizontal  Accuracy (m): : 

Zone: Location method: 

AHIMS Registrar 
 PO Box 1967, Hurstville 2220 NSW 

Recorder Information 
(The person responsible for the completion and submission of this form)

Title Surname First name

Organisation:

Address:

Phone: E-mail: 

Date recorded: 

Land Form 
Pattern: 

Site Context Information

Land Form 
Unit: 

Vegetation:

Distance to
Water (m):

How to get 
to the site: 

Primary 
Report:

Land Use: 

Other site  
information: 

52-2-4500 06-02-2019

Dendrobium 3C Shelter 1

291112 6193730

10

56 Non-Differential GPS

Ms. Holloway Layne

Niche Environment and Heritage

Level 1 460 Church Street Parramatta NSW 2150

0296305658 lholloway@niche-eh.com

Steep Hills Conservation

Ridge Scrub

305 Dendrobium Mine Area 3C Longwalls 20-21, ACHA

305m from Wongawilli Creek. Top continuous ridgeline. shelter made by

cavernous weathering.

Three horizontal bedding planes, macro vegetation growing out of

bedding planes.



2

Site contents information open/closed site:  

1. 

Number of 

features

Length of 

feature(s) 

extent (m)

Description:

Features: Width of 

feature (s) 

extent (m)

Site location map 

Site condition:

Scar shape 
Regrowth 

(cm)

Scar Depth 

(cm) 
Tree Species

Scarred Trees

2. 

Number of 

features

Length of 

feature(s) 

extent (m)

Description:

Features: Width of 

feature (s) 

extent (m)

Scar shape 
Regrowth 

(cm)

Scar Depth 

(cm) 
Tree Species

Scarred Trees

Closed Good

Art 1 0.35 0.21

1 x Orange Ochre indeterminate. Looks as though the natural pigment coming out of the rock was use as part of the motif. Poor
condition, some exfoliation at the bottom of the panel and microvegetal growth across motif.



Site plan  

3

Other Site 

Info:

3. 

Number of 

features

Length of 

feature(s) 

extent (m)

Description:

Features: Width of 

feature (s) 

extent (m)

Scar shape 
Regrowth 

(cm)

Scar Depth 

(cm) 
Tree Species

Scarred Trees

4. 

Number of 

features

Length of 

feature(s) 

extent (m)

Description:

Features: Width of 

feature (s) 

extent (m)

Scar shape 
Regrowth 

(cm)

Scar Depth 

(cm) 
Tree Species

Scarred Trees

5. 

Number of 

features

Length of 

feature(s) 

extent (m)

Description:

Features: Width of 

feature (s) 

extent (m)

Scar shape 
Regrowth 

(cm)

Scar Depth 

(cm) 
Tree Species

Scarred Trees

Three horizontal bedding planes, macro vegetation growing out of bedding planes.



4

Site restrictions

Do you want to 
Restrict this site?: Restriction type: 

Gender General Location

Why is this site restricted?: 

Further information contact

Title Surname First name

Organisation:

Address:

Phone: E-mail: 

Site photographs 

Description: 

Description: Description: 

Description: 
1.15 m away from panel. indeterminate, Orange Ochre.
35cm x 21 cm

Horizontal bedding plane above art. aspect west

General photo of shelter. South Aspect.





AHIMS Web Services (AWS)
Extensive search - Site list report

SiteID SiteName Datum Zone Easting Northing Context SiteFeatures SiteTypes Reports

Your Ref/PO Number : 3638.3

Client Service ID : 390947

Site Status

52-5-0273 Sandy Creek Road 21 AGD  56  292150  6192040 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art 2482

3081PermitsMrs.Caryll SeftonRecordersContact

52-5-0274 Sandy Creek Road 22; AGD  56  293500  6192860 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art

3081PermitsMrs.Caryll SeftonRecordersContact

52-5-0275 Sandy Creek Road 23; AGD  56  293420  6193580 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art

PermitsMrs.Caryll SeftonRecordersContact

52-5-0276 Sandy Creek Road 24; AGD  56  293270  6193490 Closed site Valid Art (Pigment or 

Engraved) : -, 

Artefact : -

Shelter with 

Art,Shelter with 

Deposit

PermitsMrs.Caryll SeftonRecordersContact

52-5-0277 Sandy Creek Road 25; AGD  56  292950  6192950 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art

1983,3081PermitsMrs.Caryll SeftonRecordersContact

52-5-0278 Sandy Creek Road 26; AGD  56  292900  6192950 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art

3081PermitsMrs.Caryll SeftonRecordersContact

52-2-2043 Sandy Creek Road 28 (Cordeaux Catchment) AGD  56  293600  6192500 Open site Partially 

Destroyed

Artefact : - Open Camp Site 4120,100453

2211,2574PermitsMrs.Caryll SeftonRecordersContact

52-2-1438 East Cordeaux 19; AGD  56  293750  6196700 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art

PermitsIllawarra Prehistory GroupRecordersContact

52-2-1439 East Cordeaux 20; AGD  56  293400  6196550 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art

PermitsIllawarra Prehistory GroupRecordersContact

52-2-1440 East Cordeaux 21; AGD  56  294220  6196340 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art 1853

PermitsIllawarra Prehistory GroupRecordersContact

52-2-1442 East Cordeaux 23; AGD  56  294400  6197920 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art 1853

PermitsIllawarra Prehistory GroupRecordersContact

52-2-1296 East Coreaux, Site 18; AGD  56  293900  6196620 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art 1332

PermitsIllawarra Prehistory GroupRecordersContact

52-2-1299 East Cordeaux, Site15; AGD  56  294000  6195900 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art 1332

PermitsIllawarra Prehistory GroupRecordersContact

Report generated by AHIMS Web Service on 08/01/2019 for Layne Holloway for the following area at Datum :GDA, Zone : 56, Eastings : 290161 - 294500, Northings : 6192082 - 6198082 with a 

Buffer of 50 meters. Additional Info : ACHA. Number of Aboriginal sites and Aboriginal objects found is 37

This information is not guaranteed to be free from error omission. Office of Environment and Heritage (NSW) and its employees disclaim liability for any act done or omission made on the information and consequences of such 

acts or omission.
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AHIMS Web Services (AWS)
Extensive search - Site list report

SiteID SiteName Datum Zone Easting Northing Context SiteFeatures SiteTypes Reports

Your Ref/PO Number : 3638.3

Client Service ID : 390947

Site Status

52-2-0019 Cordeaux Reservoir;Sandy Creek Road 2; same as 52-3-0753 and 

52-2-0544

AGD  56  292160  6195180 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art

PermitsMrs.Caryll Sefton,Australian Museum,Illawarra Prehistory GroupRecordersContact

52-2-1628 Browns Road Site 13 AGD  56  290060  6193750 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art 2171

PermitsIllawarra Prehistory GroupRecordersContact

52-3-0753 Sandy Creek Road 2; AGD  56  292160  6195180 Closed site Valid Artefact : -, Art 

(Pigment or 

Engraved) : -

Shelter with 

Art,Shelter with 

Deposit

PermitsMrs.Caryll Sefton,Australian Museum,Illawarra Prehistory GroupRecordersContact

52-2-1632 Browns Road Site 17 AGD  56  290900  6195300 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art 2171

PermitsIllawarra Prehistory GroupRecordersContact

52-2-1633 Browns Road Site 18 AGD  56  290800  6195460 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art 2171

PermitsIllawarra Prehistory GroupRecordersContact

52-2-1634 Browns Road Site 19 AGD  56  291020  6195460 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art 2171

PermitsIllawarra Prehistory GroupRecordersContact

52-2-1647 Browns Road Site 20 AGD  56  290920  6193700 Closed site Valid Artefact : - Shelter with 

Deposit

2171

3081PermitsIllawarra Prehistory GroupRecordersContact

52-2-2229 SITE 1 - DB1 AGD  56  290240  6191990 Open site Valid Artefact : -

PermitsNavin Officer Heritage Consultants Pty LtdRecordersContact

48-2-0056 DM 13 GDA  56  293219  6192609 Open site Valid Artefact : 3

3081PermitsBiosis Pty Ltd - SydneyRecordersContact

52-2-1646 Browns Road Site 32 AGD  56  291190  6191950 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art 2171

1983,3081PermitsIllawarra Prehistory GroupRecordersContact

52-2-0535 Sandy Creek Road 1 Stone Arrangement AGD  56  292120  6195100 Open site Valid Stone Arrangement : 

-

Stone Arrangement

PermitsMrs.Caryll Sefton,Illawarra Prehistory GroupRecordersContact

52-2-0544 Cordeaux Dam;Little River;Sandy Ck Rd; same as 52-3-0753 and 

52-2-0019

AGD  56  292160  6195180 Closed site Valid Artefact : -, Art 

(Pigment or 

Engraved) : -

Shelter with 

Art,Shelter with 

Deposit

PermitsMrs.Caryll Sefton,Australian Museum,Illawarra Prehistory GroupRecordersContact

52-2-0458 West Cordeaux Browns Road Site 33 AGD  56  291500  6193600 Closed site Valid Art (Pigment or 

Engraved) : -

Shelter with Art 2171

3081PermitsIllawarra Prehistory GroupRecordersContact

Report generated by AHIMS Web Service on 08/01/2019 for Layne Holloway for the following area at Datum :GDA, Zone : 56, Eastings : 290161 - 294500, Northings : 6192082 - 6198082 with a 

Buffer of 50 meters. Additional Info : ACHA. Number of Aboriginal sites and Aboriginal objects found is 37

This information is not guaranteed to be free from error omission. Office of Environment and Heritage (NSW) and its employees disclaim liability for any act done or omission made on the information and consequences of such 

acts or omission.
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AHIMS Web Services (AWS)
Extensive search - Site list report

SiteID SiteName Datum Zone Easting Northing Context SiteFeatures SiteTypes Reports

Your Ref/PO Number : 3638.3

Client Service ID : 390947

Site Status

52-2-3052 SCA Special Area Fire Trail 6C AGD  56  292428  6193349 Open site Partially 

Destroyed

Artefact : - 100452

2284PermitsBiosis Pty Ltd - SydneyRecordersContact

52-2-3651 DM 23 GDA  56  293851  6192791 Closed site Valid Artefact : -

3081PermitsBiosis Pty Ltd - SydneyRecordersContact

52-2-3638 DM 14 GDA  56  292873  6193135 Open site Valid Artefact : 1

PermitsBiosis Pty Ltd - SydneyRecordersContact

52-2-3639 DM 15 GDA  56  291427  6192554 Open site Valid Art (Pigment or 

Engraved) : 1

3081PermitsBiosis Pty Ltd - SydneyRecordersContact

52-2-3640 DM 16 GDA  56  290799  6192048 Open site Valid Artefact : 20

PermitsBiosis Pty Ltd - SydneyRecordersContact

52-2-3641 DM 17 GDA  56  290809  6192529 Closed site Valid Artefact : -

PermitsBiosis Pty Ltd - SydneyRecordersContact

52-2-3642 DM 18 GDA  56  290740  6195994 Open site Valid Art (Pigment or 

Engraved) : -, 

Potential 

Archaeological 

Deposit (PAD) : -

PermitsBiosis Pty Ltd - SydneyRecordersContact

52-2-3643 DM 19 GDA  56  290740  6195994 Closed site Valid Artefact : -, Potential 

Archaeological 

Deposit (PAD) : -

PermitsBiosis Pty Ltd - SydneyRecordersContact

52-2-3644 DM 20 GDA  56  292408  6192471 Open site Valid Art (Pigment or 

Engraved) : -, 

Potential 

Archaeological 

Deposit (PAD) : -

3081PermitsBiosis Pty Ltd - SydneyRecordersContact

52-2-2209 DENDROBIUM 2 AGD  56  290330  6192790 Closed site Valid Artefact : -

PermitsDoctor.Julie DibdenRecordersContact

52-2-2219 DENDROBIUM 3 AGD  56  292760  6194580 Closed site Valid Grinding Groove : -, 

Art (Pigment or 

Engraved) : -

PermitsDoctor.Julie DibdenRecordersContact

Report generated by AHIMS Web Service on 08/01/2019 for Layne Holloway for the following area at Datum :GDA, Zone : 56, Eastings : 290161 - 294500, Northings : 6192082 - 6198082 with a 

Buffer of 50 meters. Additional Info : ACHA. Number of Aboriginal sites and Aboriginal objects found is 37

This information is not guaranteed to be free from error omission. Office of Environment and Heritage (NSW) and its employees disclaim liability for any act done or omission made on the information and consequences of such 

acts or omission.
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Archaeological site recording 
________________________________________________________________________________________________________________________________________________________________ 

Project outcomes and sites subject to recording 

The Aboriginal heritage sites subject to recording are presented in Table 1. Of the nine (9) Aboriginal sites 
previously registered within the Dendrobium Longwalls 20-21, nine (9) were confirmed during this 
assessment. One (1) registered sites could not be confirmed at their registered location, as from looking at 
the AHIMS site card details it is located outside of the current Subject Area. Further to this, two (2) sites 
previously not registered on AHIMS were identified during this assessment. One of these newly found sites, 
Dendrobium 3C Isolated Find 1 (AHIMS ID #52-2-4499), is not located within Subject Area. All confirmed 
and new sites were recorded, with those sites not previously having been planned, having a plan drawn and 
included as part of this recording process. 

Table 1: Sites subject to recording. 

AHIMS number Site Number Site features Archaeological significance1 

52-2-1563 Donald Castle Creek Site 2 Axe Grinding Groove Low 

52-2-1564 Donald Castle Creek site 3 Axe Grinding Groove Low 

52-2-1632 Browns Road site 17 Shelter with Art Low 

52-2-1633 Browns Road site 18 Shelter with Art Low 

52-2-1634 Browns Road site 19 Shelter with Art Low 

52-2-1647 Browns Road site 20 Shelter with Artefacts Low 

52-2-3642 DM 18 Shelter with Art Low 

52-2-3643 DM 19 Shelter with Art Low 

52-2-4500 Dendrobium 3C Shelter 1 Shelter with Art Low 

52-2-4499 Dendrobium 3C Isolated 
Find 1 

Isolated Artefact Low 

  



Archaeological site recording 
________________________________________________________________________________________________________________________________________________________________ 

1.1  Browns Road Site 33 (AHIMS ID# 52-2-0458)  

This sandstone shelter is formed out of sandstone overhang formed by block fall and cavernous 
weathering. The art within the shelter features 6 charcoal intermediates. The floor of the shelter has cream 
sandy loam approximately 20 cm deep the art located at this shelter is in very poor condition. 

This site was originally found by a systematic survey completed by the Illawarra Prehistory Group and 
recorded by D. Towne and C. Sefton and could not located during this assessment as it falls outside of the 
current Subject Area. As a result, the details of this site have not been included within this assessment.  



Archaeological site recording 
________________________________________________________________________________________________________________________________________________________________ 

1.2  Donald Castle Creek Site 2 (AHIMS ID# 52-2-1563)  

This sandstone outcrop is located within the bed of Wongawilli Creek where there is low water flow and 
water occasionally pools. The condition of the site is reasonable, but grinding groove is faint. 

The site was found during a systemic survey by Illawarra Prehistory Group and recorded by D. Towne and C. 
Sefton. During the current assessment the axe grinding groove could not be relocated due to the growth of 
vegetation over the sandstone platform and leaf litter coverage. The details of the site below have been 
taken from the AHIMS recording form. 

 

 



1.2.1 Aboriginal heritage site information for Donald Castle Creek Site 2 (AHIMS 
ID#52-2-1563) 

Table 2: Recording data for Donald Castle Creek Site 2  

Overview 

Site type Axe Grinding 
Grooves 

Corrected MGAE 0289420 Corrected MGAN 6194330 

Previous Recording Site Card- D. 
Towne and C. 
Sefton, Illawarra 
Prehistory Group 

Date 10/07/1990   

Site Details 

Width   5 m Depth 6 m Height n/a 

Orientation South Floor area n/a  Floor condition n/a 

Location in Landscape Upper basin 

Shelter 
exterior/formation 

n/a  

Shelter interior Water flow and pooling surrounding open woodland 

Distance to water 0 m Landform Creek bed 

Setting Continuous 

Damage/threats 

Waterwash n/a Graffiti n/a Macro vegetals Yes - moss/lichen 

Animals n/a Salt/granular loss n/a Fissuring n/a 

Insects n/a Spalling/exfoliation n/a Other Site covered in 
leaf litter so axe 
grinding groove 
not identified 
during this 
assessment. 

Fire n/a Block fall n/a  

 

  



 
Table 3: Axe Grinding Grooves site data Donald Castle Creek Site 2 (AHIMS ID#52-2-1563) 

Site Context 

Site Dimensions 5 x 6 m  

Context The site is located in the Wongawilli Creek main branch about 120 m up from a fork where a 
minor branch flows in on the west side.  

Site Condition Covered by water and vegetation. 

Groove Description 

Number of groups 
grooves 

1 

Total number of grooves 1 

Type, Profile Not mentioned on the AHIMS site recording form. 

Function Not mentioned on the AHIMS site recording form. 

Condition Reasonable, but groove is faint. 

Orientation Not mentioned on the AHIMS site recording form. 
 



  

1.2.2 Recording images – site overview 

 
Plate 1: General photograph of Donald Castle Creek Site 21. Photograph taken from the AHIMS site card. 

 

 

 

1 This Image was taken by C. Sefton 10/07/90 
                                                           



Archaeological site recording 
________________________________________________________________________________________________________________________________________________________________ 

1.3 Donald Castle Creek Site 3 (AHIMS ID# 52-2-1564)  

This sandstone outcrop is located 10 m north of the small waterfall of Wongawilli Creek. The Axe Grinding 
Grooves are located within the water flow, adjacent to a series of small pot holes within the sandstone 
outcrop. At the time of the survey, the grinding grooves where covered by coral fern and leaf litter so could 
not be relocated. 

The site was originally found by D. Towne and C. Sefton during a systematic survey by the Illawarra 
Prehistory Group. This site was located for baseline recording. Because the site was covered with 
vegetation and leaf litter, minimal site data has been recorded. The majority of the site details have been 
taken from the AHIMS recording form. 

 

 



1.3.1 Aboriginal heritage site information for Donald Castle Creek Site 3 (AHIMS ID# 
52-2-1564)  

Table 4: Recording data for Donald Castle Creek Site 3. 

Overview 

Site type Axe Grinding 
Grooves  

Corrected MGAE 0289380 Corrected MGAN 6194360 

Previous Recording Site card – D. 
Towne and C. 
Sefton, Illawarra 
Prehistory Group 

Date 13/05/1989   

Site Details 

Width   6 m Depth 6 m Height n/a 

Orientation North west Floor area n/a Floor condition n/a 

Location in Landscape Upper basin of Wongawilli Creek. gradual slope . 

Outcrop formation Sandstone outcrop partially exposed by water flow. Small waterfall located 10m north of site. 

Distance to water At site Landform Upper basin 

Setting Creek  

Sandstone Platform 

Site surfaces Sandstone outcrop, bed of Wongawilli Creek. 

Site Condition Unable to view, as it is covered by vegetation. 

Site Overview Covered by coral fern. 

Damage/threats 

Waterwash Yes - located 
below a waterfall 

Graffiti No Macro vegetals Yes  

Animals n/a Salt/granular loss n/a Fissuring n/a 

Insects n/a Spalling/exfoliation n/a Other There has been 
extensive 
vegetation 
growth across the 
rock platform 
since it was 
recorded by the 
IPG. 

Fire n/a Block fall n/a  

 



Table 5: Grinding Grooves site data Donald Castle Creek Site 3(AHIMS ID# 52-2-1564) 

Site Context 

Site Dimensions 6 x 6 m  

Context 2 Axe Grinding Grooves are located adjacent to two small potholes.  

Site Condition One groove is faint.  

Groove Description 

Number of groups 
grooves 

1  

Total number of grooves 2 

Type, Profile Not mentioned on the AHIMS site card. 

Function Not mentioned on the AHIMS site card. 

Condition Covered by Coral Fern and leaf litter.  

Orientation Not mentioned on the AHIMS site card. 

 



 

1.3.2 Recording images – detailed panel recording 

 

 
Plate 2: General Photograph of Donald Castle Creek Site 3. 

 
Plate 3: Close up photograph of n of Donald Castle Creek Site – fern covering Axe Grinding Grooves 3. 

 
  



Archaeological site recording 
________________________________________________________________________________________________________________________________________________________________ 

1.4 Browns Road Site 17 (AHIMS ID# 52-2-1632)  

This sandstone shelter is located is on the upper ridgeline 200 m away from Wongawilli Creek. The shelter 
is a floorless concavity vertical sandstone cliff line formed through cavernous chemical weathering. The art 
consists of three panels with charcoal motifs with animals and indeterminates. 

The site was originally recorded by D. Towne and C. Sefton during a systematic survey by the Illawarra 
Prehistory Group on the 21/07/1989. The site was relocated and baseline recorded by R. Regal and S. Ward 
on the 01/11/2018.



Aboriginal heritage site information for Browns Road Site 17(AHIMS ID# 52-2-1632) 

Table 6: Recording data for Browns Road Site 17 

Overview 

Site type Shelter with Art. Corrected MGAE 0291019 Corrected MGAN 9195500 

Previous Recording Site card – D. 
Towne and C. 
Sefton, Illawarra 
Prehistory Group 

Date 21/07/1989   

Site Details 

Width   2.5 m Depth 0.8 m Height 1.4 m 

Orientation West (272°) Floor area 6 x6 m  Floor condition Vegetated  

Location in Landscape Upper basin of Wongawilli Creek. Gradual slope.  

Outcrop formation Sandstone outcrop with cavernous weathering. 

Distance to water 200 m from 
Wongawilli creek 

Landform Continuous ridgeline  

Setting Isolated boulder.  

Archaeological Deposit 

Deposit No Describe Not applicable  

Visible artefacts? No Where? Not applicable How many? Not applicable 

Art 

Art surfaces Three Panels: 
Panel 1 – water washed over motif. North side washed away, exfoliation all around the panel, fissuring.  
Panel 2 – Micro vegetal growth below and growing up on the bottom half of panel 2. Exfoliation above 
the panel and chemical weathering on the right of the panel.  
Panel 3 – Chemical weathering behind surface causing fissuring on the right panel. Wasp/insect nest 
remains to the right of the panel.  

Art Condition Good, although subject to rapid deterioration from weathering. 

Art Overview See table Table 7: Recording data for art surfaces present for Browns Road Site 17 (AHIMS ID#52-2-1632)  

Damage/threats 

Waterwash Yes – Panel 1, 
North end of 
shelter 

Graffiti No Macro vegetals Yes 

Animals No Salt/granular loss Yes Fissuring Yes – over art 

Insects Yes – spider and 
wasp 

Spalling/exfoliation Yes Other n/a 

Fire No Block fall No   
 

  



Table 7: Recording data for art surfaces present for Browns Road Site 17 (AHIMS ID#52-2-1632) 

Motif No. Type Form Media Colour Measurement  

Panel 1  

1 Lizard head and tail with bird 
eyes. 

Outline and fill Charcoal Black 210 x200 mm 

Panel 2 

1 Animal with tail Outline Charcoal Black 520 x 160 mm 

Panel 3 

1 Indeterminate Line (x12) Charcoal Black 420 x 130 mm 

2 Indeterminate Line (x13) Charcoal Black 190 x100 mm 
 

  



 

1.4.3 Recording images – site overview 

 
Plate 4: General view of Browns Road site 17, facing north 

 

Plate 5: General view of Browns Road site 17, facing north east 



1.4.4 Revised plan – site overview 

 

Figure 1:  Plan of Browns Road site 17  

 



1.4.5 Recording images – detailed panel recording 

Panel 1 - Browns Road Site 17(AHIMS ID#52-2-1632) 

 
Plate 6: General photograph of location of Panel 1.(left) and Panel 2 (right) 

 

Plate 7: General photograph of Panel 2. 



 

Plate 8: General photograph of location of Panel 3 with existing cracking. 

 

Plate 9 : Chemical weathering and fissuring surrounding Panel 1 

 



 

Plate 10: Chemical weathering, and fissures above Panel 2  

 
Plate 11: Mircovegatal growth on the bottom of Panel 2  



 
Plate 12: Chemical weathering close to Panel 3 

 

Plate 13: Existing cracking above Panel 3. 

  



Archaeological site recording 
________________________________________________________________________________________________________________________________________________________________ 

 

1.5 Browns Road Site 18 (AHIMS ID# 52-2-1633)  

This sandstone overhang shelter is located on the lower valley slopes below large level area on Wongawilli 
Creek formed by cavernous weathering and blockfall. The art within the shelter is a charcoal indeterminate 
on the rear wall and a frontal male human with an indeterminate on the roof of the shelter and an 
undisturbed sandy deposit with one quartz chip. 

The site was originally found by D. Towne and C. Sefton during a systematic survey by the Illawarra 
Prehistory Group. This site was not located during this assessment, as a result the site information has been 
taken from the AHIMS recording form. 

  



1.5.1 Aboriginal heritage site information for Browns Road Site 18 (AHIMS ID# 52-2-
1633). 

Table 8: Recording data for Browns Road Site 18 

Overview 

Site type Shelter with Art Corrected MGAE 0290800 Corrected MGAN 6195460 

Previous Recording Site card – D. 
Towne and C. 
Sefton, Illawarra 
Prehistory Group 

Date 13/05/1989   

Site Details 

Width   3.4 m Depth 7 m Height 1.9 m 

Orientation North west Floor area n/a Floor condition Yellow clay loam 

Location in Landscape Lower valley slope. Gradual slope. 

Outcrop formation Sandstone overhang. 

Distance to water 50 m  Landform Side creek 

Setting n/a  

Archaeological Deposit 

Deposit Yes Describe Deposit of yellow clay loam ( 23 cm deep) with one quartz 
chip. 

Visible artefacts? No Where? In living area of 
shelter. 

How many? n/a 

Art 

Site surfaces Sandstone shelter, Panel 1 on roof and Panel 2 on rear wall. 

Site Condition Poor condition. 

Site Overview Panel 1 - Charcoal indeterminate. Panel 2- Male human figure with indeterminate.  

Damage/threats 

Waterwash n/a Graffiti n/a Macro vegetals n/a 

Animals n/a Salt/granular loss n/a Fissuring n/a 

Insects n/a Spalling/exfoliation n/a Other n/a 

Fire n/a Block fall n/a   
 

  



Table 9: Recording data for art surfaces present for Browns Road Site 18 (AHIMS ID#52-2-1632) 

Motif No. Type Form Media Colour Measurement  

Panel 1  

1 Indeterminate Not mentioned on 
site card 

Charcoal Black Not mentioned on 
site card 

Panel 2 

1 Male human figure Not mentioned on 
site card 

Charcoal Black 0.6 m long 

2 Indeterminate Not mentioned on 
site card 

Charcoal Black Not mentioned on 
site card 

 



1.5.2 Site plan – overview 

 

Figure 2:  Plan and Section of Browns Road Site 18 

 



Archaeological site recording 
________________________________________________________________________________________________________________________________________________________________ 

1.6 Browns Road Site 19 (AHIMS ID# 52-2-1634)  

This sandstone shelter is located under a waterfall of unnamed tributary flowing from Wongawilli Creek 
formed by block fall in antiquity. The site consists of art featuring one (1) Kangaroo and one (1) mammal on 
the shelter roof. The art has deteriorated from erosion and water wash since last recoded on the 21/7/89 
by D. Towne and C. Sefton during a systematic survey by the Illawarra Pehistory Group and baseline 
recorded by R. Regal and S. Ward on the 31/11/18. 

  



1.6.3 Aboriginal heritage site information for Browns Creek Site 19 (AHIMS ID# 52-2-
1634) 

Table 10: Recording data for Browns Creek Site 19 

Overview 

Site type Shelter with Art. Corrected MGAE 0291168 Corrected MGAN 6195689 

Previous Recording Site card – D. 
Towne and C. 
Sefton, Illawarra 
Prehistory Group 

Date 21/07/89   

Site Details 

Width   18 m  Depth 8.2 m  Height 4 m 

Orientation north west Floor area n/a Floor condition Dark yellow 
brown sandy 
loam 

Location in Landscape Under a waterfall on top of an unnamed tributary leading to Wongawilli Creek on the upper valley slope. 

Outcrop formation Block fall in antiquity. 

Distance to water On watercourse.  Landform Continuous overhang, waterfall over shelter. 

Setting Head of unnamed tributary of Wongawilli Creek. 

Archaeological Deposit 

Deposit No Describe n/a 

Visible artefacts? No Where? n/a How many? n/a 

Art 

Art surfaces Eroded by micro/macro vegetal and water wash. Other surfaces – motifs are very distinct.  

Site Condition Poor / very poor – very hard to identify.  

Site Overview Art has been extensively worn since last recording. Only one Motif (kangaroo) is distinct. Other lines are 
faint. Possible mammal on roof. 

Damage/threats 

Waterwash Yes Graffiti No Macro vegetals Yes  

Animals No Salt/granular loss Yes- through 
water wash 

Fissuring No  

Insects Yes – spiders  Spalling/exfoliation Yes  Other Micro vegetal on 
surrounding 
surfaces 

Fire No Block fall Yes – Both 
active and in 
antiquity 

  

 



Table 11: Recording data for art surfaces present for Browns Road Site 19 (AHIMS ID#52-2-1634) 

Motif No. Type Form Media Colour Measurement  

Panel 1  

1 Bottom end of a Kangaroo Infill – very faint  Charcoal Black 35 x 30 cm 

  



 

1.6.4 Recording images – site overview 

 
Plate 14: General view of Browns Road Site 19, facing north. 

 

 
Plate 15: General view of Browns Road Site 19, facing south. 

 



1.6.5 Revised plan – site overview 

 

Figure 3: Browns Road Site 19- Plan  

 

Figure 4: Browns Road Site 19- Section  



1.6.6 Recording images – detailed panel recording 

Panel 1 

 
Plate 16: General photograph Browns Road Site - 19 location of kangaroo - Panel 1. 

 

  
Plate 17: Browns Road Site 19 - possible mammal charcoal art 

 
  



Archaeological site recording 
________________________________________________________________________________________________________________________________________________________________ 

1.7 Browns Road Site 20 (AHIMS ID# 52-2-1647)  

This sandstone shelter is located within the ridgeline at the end of a point of Wongawilli Creek formed by 
cavernous weathering and block fall. It features a deposit of a bipolar core and several quarts artefacts.  

The site was originally found by D. Towne and C. Sefton during a systematic survey on the 01/08/1989 by 
the Illawarra Prehistory Group. The site was relocated and baseline recorded by R. Regal and S. Ward on 
the 31/11/18. 

  



 

1.7.1 Aboriginal heritage site information for Browns Road Site 20 (AHIMS ID# 52-2-
1647) 

Table 12: Recording data for Browns Road Site 20. 

Overview 

Site type Shelter with 
Artefacts 

Corrected MGAE 0290993 Corrected MGAN 6193876 

Previous Recording Site card – 
D.Towne and C. 
Sefton, Illawarra 
Prehistory Group 

Date 1/8/1989   

Site Details 

Width   15.5 m  Depth 7.5 m  Height 4 m  

Orientation West (275°) Floor area 15.5 x 7.5 m  Floor condition Good - sandy 

Location in Landscape In ridge line, continuous.  

Outcrop formation Cavernous weathering and block fall.  

Distance to water 200 m Wongawilli 
Creek. 

Landform Ridgeline  

Setting Continuous overhang. 

Archaeological Deposit 

Deposit Yes Describe Yellow sandy loam 

Visible artefacts? Yes Where? Drip line  How many? 5 

Damage/threats 

Waterwash Yes – at ends  Graffiti No Macro vegetals Yes  

Animals Yes – Wombat 
scat 

Salt/granular loss Yes Fissuring Yes – ceiling and 
back wall 

Insects No Spalling/exfoliation Yes Other Micro vegetals 
(white and green 
mould) 

Fire No Block fall Yes – in 
antiquity 

  

 

  



Table 13: Recording data for artefacts present within Browns Road Site 20 (AHIMS ID# 52-2-1457). 

Type Geology Features Site  Number  

Core Quartz 3 Scars 54 x 56 56 x 35 mm 1 

Core Quartz 3 Scars  26 x 26 x 25 mm 2 

Distal Flake   Quartz None 17 x 14 x 7 mm 3 

Debitage  Quartz None 15 x 5 x 2 mm 3 

Core Quartz None 15 x 10 x 20 mm 4 

Complete Flake  Pink Quartz Feather 
determination 

13 x 10 x 3 mm 5 

Distal Flake Quartz None 6 x 16 x 4 mm 6 
 

  



 

1.7.2 Recording images – site overview 

 
Plate 18: General view of Browns Road Site 20, facing south. 

 

 

 
Plate 19: General photograph of artefacts from Browns Road Site 20  

 



1.7.3 Revised plan – site overview 

 

Figure 5:  Browns Road Site 20 - Plan 

 

Figure 6: Browns Road Site 20 - Section 

 



1.7.4 Recording images – Browns Road Site 20 

 

Plate 20: Detail of honey comb weathering and ceiling overhang. 

 

Plate 21: General photo of shelter and block fall. 
 
  



Archaeological site recording 
________________________________________________________________________________________________________________________________________________________________ 

1.8 DM 18 (AHIMS ID# 52-2-3642)  

This sandstone overhang has been created through block fall and cavernous weathering. The site features a 
small art panel of a charcoal indeterminate which is in a poor condition. The site is located between a 
drainage line and Wongawilli Creek. 

The site was originally found during the Archaeological assessment for Dendrobium Area 3. The site was 
located and baseline recorded by R. Regal and S Ward on the 01/11/18. 

  



 

1.8.1 Aboriginal heritage site information for DM 18 (AHIMS ID#52-2-3642) 
 
Table 14: Recording data for DM 18. 

Overview 

Site type Shelter with Art Corrected MGAE 0290753 Corrected MGAN 6195984 

Previous Recording Site card – R. 
Scott (Biosis) 

Date 15/05/07   

Site Details 

Width   10 m  Depth 2.5 m  Height 2 m  

Orientation East (76°) Floor area 10  x 2.5 m Floor condition Sandy 

Location in Landscape Mid-slope up from Wongawilli Creek. 

Outcrop formation Block fall and cavernous weathering. 

Distance to water 150 m – 
Wongawilli Creek. 

Landform Ridgeline 

Setting Continuous overhang.  

Archaeological Deposit 

Deposit Yes Describe Grey brown medium grain sand (20 cm deep). 

Visible artefacts? No Where? n/a How many? n/a 

Art 

Art surfaces Single charcoal outline indeterminate motif. The art is extremely faded and covered by white 
mineralization. The site is located in between a drainage line and Wongawilli creek. 

Site Condition Poor 

Site Overview Panel 1 – Motif 1 – Charcoal 

Damage/threats 

Waterwash No Graffiti No Macro vegetals No 

Animals Yes – Wombats Salt/granular loss Yes – over the 
art 

Fissuring No 

Insects Yes – Spiders Spalling/exfoliation Yes – Back wall Other n/a 

Fire No Block fall Yes – in 
antiquity  

  

 



Table 15: Recording data for art surfaces present for DM 18 (AHIMS ID#52-2-3642) 

Motif No. Type Form Media Colour Measurement  

Panel 1  

1 Indeterminate   Partial Charcoal Black 1.2 m x 0.3 m  

  



 

1.8.2 Recording images – site overview 

 
Plate 22: General view of site DM 19 facing west  

 



1.8.3 Revised plan – site overview 

 

Plate 23: DM 18 Section and Plan. 

  



1.8.4 Recording images – Browns Road Site DM 18 

Panel 1 

 
Plate 24: Art panel of DM 18, (AHIMS ID#52-2-3642) south west. 

 
Plate 25: Art panel of DM 18, (AHIMS ID#52-2-3642) south west. 

 



Archaeological site recording 
________________________________________________________________________________________________________________________________________________________________ 

1.9 DM 19 (AHIMS ID# 52-2-3643)  

This sandstone overhang is located on a moderate cliff line and has been formed by block fall and 
cavernous weathering. The shelter faces east towards Wongawilli creek. It holds a small sandy deposit and 
a charcoal mammal motif drawn by Steve Henry in 2007.  

The site was originally recorded  during the Archaeological assessment for Dendrobium area 3, proposed 
Longwall mine. The site was located and baseline recorded by R, Regal and L. Holloway on the 01/11/18. 

  



 

1.9.1 Aboriginal heritage site information for DM 19 (AHIMS ID# 52-2-3643) 
Table 16: Recording data for DM 19. 

Overview 

Site type Shelter with Art Corrected MGAE 0290760 Corrected MGAN 6196021 

Previous Recording Site card –S. 
Rogerson (Biosis 
Research) 

Date 15/05/07   

Site Details 

Width   7.5 m  Depth 2 m Height 1 m  

Orientation South East Floor area 7.5 x 2 x 1 m Floor condition Good, Sandy 

Location in Landscape Mid-slope, Up from Wongawilli Creek. 

Outcrop formation White mineralisation, Micro flora, Wasps and Spider webs. 

Distance to water 80 m from 
Wongawilli Creek. 

Landform Ridgeline 

Setting Continuous overhang.  

Archaeological Deposit 

Deposit Yes Describe Yellow medium grained sand.  

Visible artefacts? No Where? n/a How many? n/a 

Art 

Art surfaces The art comprises of Charcoal mammal motif drawn by Steve Henry, 2007 on the ceiling panel. Excellent 
art condition over white mineralization. 

Site Condition Excellent  

Site Overview Panel 1 – Motif 1 – Charcoal mammal 

Damage/threats 

Waterwash No Graffiti No Macro vegetals No 

Animals No Salt/granular loss Yes – Salts Fissuring No 

Insects Yes Spalling/exfoliation No Other No 

Fire No Block fall Yes – In 
antiquity  

  

 

  



Table 17: Recording data for art surfaces present for DM 19 (AHIMS ID# 52-2-3643) 

Motif No. Type Form Media Colour Measurement  

Panel 1 

1 Mammal Complete Charcoal Black 80 x 4 cm  

  



 

1.9.2 Recording images – site overview 

 
Plate 26: General view of DM 18, facing west 

 

 



1.9.3 Recording images – detailed panel recording 

Panel 1 

 
Plate 27: Side view of DM 19 Panel 1, facing north east. 

 
  



Archaeological site recording 
________________________________________________________________________________________________________________________________________________________________ 

1.10 Dendrobium 3C Shelter 1 (AHIMS ID# 52-2-4500)  

This sandstone shelter is located on a top ridge line in proximity to Wongawilli Creek formed by cavernous 
weathering. The site has a small sandy deposit with no artefacts, and orange ochre art motif. 

The site was located and recorded on the 29/10/18 by R. Regal and S. Ward.



  

1.10.1 Aboriginal heritage site information for Dendrobium 3C Shelter 1 (AHIMS ID# 52-
2-4500) 

Table 18: Recording data for Dendrobium 3C Shelter 1. 

Overview 

Site type Shelter with Art,  Corrected MGAE 0291112 Corrected MGAN 6193730 

Previous Recording None Date None    

Site Details 

Width   6 m  Depth 1.5 m  Height 1.5 m  

Orientation East Floor area 6 x 1.5 m  Floor condition Covered in leaf 
litter 

Location in Landscape Top Ridgeline (continuous). 

Outcrop formation Cavernous weathering.  

Distance to water 305 m Wongawilli 
Creek 

Landform n/a 

Setting Continuous ridgeline  

Archaeological Deposit 

Deposit Yes  Describe Sandy Loam.  

Visible artefacts? No Where? n/a How many? n/a 

Art 

Art surfaces 1 x Orange Ochre indeterminate, look as though have used the natural pigment coming out of the rock as 
part of the motif.  

Site Condition Poor condition, some exfoliation at the bottom of the panel and micro vegetal growth across the motif. 

Site Overview Panel 1 – motif 1 – Ochre indeterminate  

Damage/threats 

Waterwash No Graffiti No Macro vegetals Yes – bedding 
planes  

Animals No Salt/granular loss Yes Fissuring Yes – from 
bedding planes  

Insects Yes – Spider webs Spalling/exfoliation Yes – Base art 
across back wall 

Other n/a 

Fire Yes- under small 
shelf at northern 
edge of the 
shelter 

Block fall No   

 



Table 19: Recording data for art surfaces present for Dendrobium 3C Shelter 1 (AHIMS ID# 52-2-4500) 

Motif No. Type Form Media Colour Measurement  

Panel 1 

1 Indeterminate  Partial Ochre Orange  35 x 21 cm 
 

  



 

1.10.2 Recording images – site overview 

 
Plate 28: General view of Dendrobium 3C Shelter 1, facing south  

 

 
Plate 29: General view of Dendrobium 3C Shelter 1, facing north  

 



1.10.3 Revised plan – site overview 

 

Figure 7:  Section of Dendrobium 3C Shelter 1 (AHIMS ID# 52-2-4500) 



 
Figure 8: Plan of Dendrobium 3C Shelter (AHIMS ID# 52-2-4500) 



 

 

 

Figure 9: Art sketch of Dendrobium 3C Shelter (AHIMS ID# 52-2-4500) 

 



1.10.4 Recording images – detailed panel recording 

Panel 1 

 
Plate 30: General photograph of Panel 1, close up. 

 

Plate 31: General photograph of Panel 1 showing bedding planes. 



Archaeological site recording 
________________________________________________________________________________________________________________________________________________________________ 

1.11 Dendrobium 3C Isolated Find 1 (AHIMSI D# 52-2-4499)  

This isolated artefact site is located on Fire Road 6F underneath the 44 KV easement amongst road base. 
This site was located during this assessment however, it is not located within the Subject Area.  

The site was located and recorded by R. Regal and S. Ward .on 31/10/18. 

 

  



 

1.11.1 Aboriginal heritage site information for Dendrobium 3C Isolated Find 1 (AHIMS 
ID# 52-2-4499)  

Table 20: Recording data for Dendrobium 3C Isolated Find 1. 

Overview 

Site type Isolated Artefacts  Corrected MGAE 0292002 Corrected MGAN 6195354 

Previous Recording None Date 29/10/2018   

Site Details 

Width   Not applicable Depth Not applicable Height Not applicable 

Orientation Not mentioned  Floor area Not mentioned Floor condition Cleared  

Location in Landscape Fire Road 6F  

Outcrop formation Not mentioned  

Distance to water Not mentioned Landform Not mentioned 

Setting Not mentioned 

Archaeological Deposit 

Deposit No Describe Not applicable 

Visible artefacts? Yes Where? On fire road 6 F 
underneath 
44FV easement  

How many? One complete 
flake 

Damage/threats 

Waterwash n/a Graffiti n/a Macro vegetals n/s 

Animals n/a Salt/granular loss n/a Fissuring n/a 

Insects n/a Spalling/exfoliation n/a Other n/a 

Fire n/a Block fall n/a   
 

  



Table 21: Recording data for artefacts present within Dendrobium 3C Isolated Find 1 (AHIMS ID# 52-2-4499) 

Type Geology Features Site  Number  

Complete Flake  Volcanic 3 scars, cortex, 
feather, complete 
platform 

41 x 31 x 14 mm 1 

  



 

1.11.2 Recording images – site overview 

 
Plate 32: General view of Dendrobium 3C Isolated Find 1 (AHIMS ID#52-2-4499), facing east. 

 

 
Plate 33: General view of Dendrobium 3C Isolated Find 1 (AHIMS ID#52-2-4499), facing south. 
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Appendix 2- Aboriginal community consultation 
_________________________________________________________________________________________________________________________________________________________________ 

  

_________________________________________________________________________________________________________________________________________________________________ 

Dendrobium Mine Area 3C Longwalls 20-21 Aboriginal Cultural Heritage Assessment Report 40 
 



DATE INDIVIDUAL CONTACTED ORGANISATION CONTACTED HOW CONTACTED CONTACTED BY ORGANISATION REPRESENTED NATURE OF CONSULTATION TIME Staff Member Follow up required

07/05/2018
Greater Sydney Local Land 
Services

Express letter #604 
30767607 099 Renee Regal Niche Environment and Heritage Stage 1 Notification Letter 5:00pm RR No further follow up required

07/05/2018 Mr Paul Knight
Illawarra Local Aboriginal Land 
Council

Express Letter 
#604 60767608 
096 Renee Regal Niche Environment and Heritage Stage 1 Notification Letter 5:00pm RR No further follow up required

07/05/2018 NTS Corp Limited
Express Letter # 
604 30767609 093 Renee Regal Niche Environment and Heritage Stage 1 Notification Letter 5:00pm RR No further follow up required

07/05/2018 The Registrar
The Office of the Registrar 
Aboriginal Land Rights Act

Express Letter # 
604 30767609 099 Renee Regal Niche Environment and Heritage Stage 1 Notification Letter 5:00pm RR No further follow up required

07/05/2018 Ms Rose O'Sullivan
Office of Environment and 
Heritage

Express Letter # 
604 30767611 096 Renee Regal Niche Environment and Heritage Stage 1 Notification Letter 5:00pm RR No further follow up required

07/05/2018 South East Local land Services
Express Letter # 
604 30767612 093 Renee Regal Niche Environment and Heritage Stage 1 Notification Letter 5:00pm RR No further follow up required

07/05/2018
Tharawal Local Aboriginal Land 
Council

Express Letter # 
604 30767613 090 Renee Regal Niche Environment and Heritage Stage 1 Notification Letter 5:00pm RR No further follow up required

07/05/2018 Ms Ann Prendergast Wingecarribee Shire Council
Express Letter # 
604 30767614 097 Renee Regal Niche Environment and Heritage Stage 1 Notification Letter 5:00pm RR No further follow up required

07/05/2018 Mr David Farmer Wollongong City Council
Express Letter # 
604 30767615 094 Renee Regal Niche Environment and Heritage Stage 1 Notification Letter 5:00pm RR No further follow up required

07/05/2018 Mr Luke Johnson Wollondilly Shire Council
Express Letter # 
604 30767616 091 Renee Regal Niche Environment and Heritage Stage 1 Notification Letter 5:00pm RR No further follow up required

14/05/2018 Renee Regal Niche Environment and Heritage Email Rebecca Jarvis
Tharawal Local Aboriginal Land 
Council

register as an interested 
4:06pm Rr

Send the methodology when 
complete.

15/05/2018 Renee Regal Niche Environment and Heritage Email Jodie Rikiti Office of the Registrar to get in contact with the Illawarra Local Aboriginal Land Council 11:53 RR Send a notification letter to ILALC

15/05/2018 Renee Regal Niche Environment and Heritage Letter George Tonna NTS Corp NTS Corp have forwarded the request to interested partoes. 10:00am RR No further follow up required

20/08/2018 Kathleen Tannahill Niche Environment and Heritage
Express Letter: 603 
06833215096 Mr Paul Knight

Illawarra Local Aboriginal Land 
Council Stage 1 community consultation letter 12:15 AM KT Waiting for a response

20/08/2018 Kathleen Tannahill Niche Environment and Heritage
Express Letter: 603 
06833214099 Mr George Tonna NTS Corp Stage 1 community consultation letter 12:15 AM KT Waiting for a response

20/08/2018 Kathleen Tannahill Niche Environment and Heritage
Express Letter: 603 
00673576096 The Registrar Office of the Registrar Stage 1 community consultation letter 12:15 AM KT Waiting for a response

20/08/2018 Kathleen Tannahill Niche Environment and Heritage
Express Letter: 603 
00673575099 Ms Rose O' Sullivan

Regional operations group, Office of 
Environment and Heritage Stage 1 community consultation letter 12:15 AM KT Waiting for a response

20/08/2018 Kathleen Tannahill Niche Environment and Heritage
Express Letter: 603 
00673574092 South East Local Land Services South East Local Land Services Stage 1 community consultation letter 12:15 AM KT Waiting for a response

20/08/2018 Kathleen Tannahill Niche Environment and Heritage
Express Letter: 603 
06811926099 General Manager Wingecarribee Shire Council Stage 1 community consultation letter 12:15 AM KT Waiting for a response

20/08/2018 Kathleen Tannahill Niche Environment and Heritage
Express Letter: 603 
06811929090 David Farmer

General Manager Wollongong City 
Council Stage 1 community consultation letter 12:15 AM KT Waiting for a response

20/08/2018 Kathleen Tannahill Niche Environment and Heritage Email na nswenquiries@nntt.gov.au Stage 1 community consultation letter 12.30 am KT Waiting for a response

20/08/2018 Kathleen Tannahill Niche Environment and Heritage Email George Tonna NTS Corp Stage 1 community consultation letter 12.30 am KT Waiting for a response

20/08/2018 Sam Richards Niche Environment and Heritage Email NNTT NNTT Stage 1 agency response 5.49 pm SR No further follow up required

20/08/2018 Melissa Wiya Wingecarribee Shire Council Letter Renee Regal Niche Environment and Heritage Stage 1 Agency letter 2pm RR Waiting for a response

27/08/2018 Renee Regal Niche Environment and Heritage Email Melissa Wiya Wingecarribee Shire Council Stage 1 agency response 1:46 PM RR No further follow up required

03/09/2018 Sam Richards Niche Environment and Heritage Email Rose O'Sullivan OEH Stage 1 agency response 8.48am SR No further follow up required

06/09/2018
Uncle Rueben Brown and 
Aunty Gwen Brown

Korewal Elouera Jerrungarugh 
Tribal Elders Corporation

Express Letter: 
60439877236090 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Adrian Shafer Individual
Express Letter: 
60439877237097 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Lorraine Brown
Coomaditchie United Aboriginal 
Corporation

Express Letter: 
60439877238094 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 ken Foster Individual 
Express Letter: 
60439877239091 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Rhonda Cruse Illawarra Aboriginal Corporation
Express Letter: 
60439877240097 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Paul Charles
Kullila Site Consultants and Koori 
Site management 

Express Letter: 
60439877241094 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Yvonne Simms
La Perouse Botany Bay 
Corporation

Express Letter: 
60439877242091 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 NIAC
Express Letter: 
60308191223096 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Norma Simms Individual
Express Letter: 
60308191224093 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Edward Moran (Director) South West Rocks Corporation
Express Letter: 
60306833206094 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018

The Wadi Wadi Coomaditchie 
Aboriginal Corporation 
(Correspondence via NIAC)

Express Letter: 
60308191222099 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018

Rosina Davis (Also Muriel 
Davis, Joyc Donavon, 
Sandra Donavon)

The Wodi Wodi Elders 
Corporation 

Express Letter: 
60306833207091 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Gwenda Jarrett South Coast people Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Mrs Glenda Chalker
Cubbitch Barta Native Title 
Claimants Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018
Coomaditchie Aboriginal 
Corporation Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Aunty Elaine Sturgeon
Wodi Wodi Traditional Elders 
Corporation Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Aunty Merle Williams
Gundungurra Aboriginal Heritage 
Association Inc. Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Aunty Sharon Brown
Gundungurra Tribal Council 
Aboriginal Organisation Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Jo Albany Individual Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Trish Levitt Individual Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Wendy Lotter Platypus Dreamin Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Aunty Val Mulcahy Yamanda Aboriginal Corporation Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Sandra Brooks
Gibbergunyah Aboriginal 
Association Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Duncan Falk Individual Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Elizabeth Taylor
Families Sharing Culture 
Aboriginal Corporation Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Lee Field Barraby Cultural Services Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Ms Kim Moran
Bellambi Indigenous Corporation 
Gandangara Traditional owners Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Seli Storer Biamanga (Murrin Clam/peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Simalene Carriage Bilinga (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Robert Brown
Belinga Cultural heritage technical 
Services (Mirramajah) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Darryl Caines Individual Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Corey Smith Cullendulla (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Andrew Bond Dharug (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Basil Smith
Goobah Development PTY LTD 
(Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Mr Andrew White
Gundungurra Aboriginal Heritage 
Association iInc. Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Mr Eddy Neumann
Gundungurra Tribal Council 
Aboriginal Corporation Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 David Bell
Gundungurra tribal Technical 
Services Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Pimmy Johnson Bell
Gundungurra tribal Technical 
Services Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Peter Foster
Gundungurra tribal Technical 
Services Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Teangi Mereki Foster
Gundungurra tribal Technical 
Services Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response
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06/09/2018 larry Hoskins
Gundungurra tribal Technical 
Services Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Christopher Payne
Gundungurra tribal Technical 
Services Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Sam Wickman
Gundungurra tribal Technical 
Services Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Darlene Hoskins-McKenzie
Gunyuu Cultural Heritage 
Technical Services (Mirramajah) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Karrial Johnson Karrial (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Kaya Dawn Bell Munyunga (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Suzannah McKenzie
Munyunga Cultural Heritage 
Technical Services (Mirramajah) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Roxanne Smith
Murramarang (Murrin 
Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018
Ryan Johnson and Darleen 
Johnson

Murri Bidgee Mullangari 
Aboriginal Corporation Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Mark Henry Murrumbul (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Levi McKenzie-Kirkbright
Murrumbul Cultural Heritage 
Technical Services (Mirramajah) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Newton Carriage Nundagurri (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Pejar Loca Aboriginal land Council Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Rebecca Ede
Tharawal Local Aboriginal Land 
Council Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 John carriage Thoorga Nura Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Leonard Three Ducks Dreaming Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Leanne Tungai Individual Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Troy tungai Tungai Tonghi Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Hika Te Kowhai Walbunja (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Ronald Stewart Walgalu (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Nathanial Kennedy Warra Bingi Nunda Gurri Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Hayley Bell Wingikara (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Wandai Kirkbright
Wingikara Cultural Heritage 
Technical Services (Mirramajah) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018
Paul Cummins and Kayla 
Williamson

Woronora Plateau Gundungara 
Elders Council Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Lee-Roy james Boota Wullung (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Aunty Annie Warren Yamanda Aboriginal Association Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Blann Davis Yerramurra (Murrin Clan/peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Karia Lea Bond Badu (Murrin Clan/peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Simalene Carriage Bilinga (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Gary Caines Individual Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Anna O'Hara Darug Land Observations Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 james Davis Individual Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Duncan Falk Duncan Falk Consultancy Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Gordon Campbell Gadhu Dreaming Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Raymond Garbutt Individual Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 raymond Ingrey Garrara Aboriginal Corporation Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Kylie Ann Bell Gunyuu (Murrin Clan/peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Darlene Hoskins-McKenzie
Gunyuu Cultural Heritage 
Technical Services (Mirramajah) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Richard Campbell
Guunamaa Dreaming Sites and 
Surveying Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Paul knight
illawarra Local Aboriginal Land 
Council Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Jodi Anne Stewart Jerringong (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Aaron Broad Minnamunnung Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Suzannah McKenzie
Munyunga Cultural Heritage 
Technical Services (Mirramajah) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Pemulwuy Johnson Pemulwuy (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Bo Field Yurrandaali Cultural Services Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Mrs Glenda Chalker
Cubbitch Barta Native Title 
Claimants

express post 
letter:6030819093
0094 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018
Coomaditchie Aboriginal 
Corporation

express post 
letter: 
60443727107096 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Aunty Elaine Sturgeon
Wodi Wodi Traditional Elders 
Corporation

express post 
letter: 
60308190929098 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Aunty Merle Williams
Gundungurra Aboriginal Heritage 
Association Inc.

express post 
letter:6030819092
8091 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Aunty Sharon Brown
Gundungurra Tribal Council 
Aboriginal Organisation

express post 
letter: 
60308190927094 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Aunty Val Mulcahy Yamanda Aboriginal Corporation

express post 
letter: 
60308190926097 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Duncan Falk Individual

express post 
letter: 
60308190925090 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Lee Field Barraby Cultural Services 

express post 
letter: 
60308190924093 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Darryl Caines Individual 

express post 
letter: 
60308190923096 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Basil Smith
Goobah Development PTY LTD 
(Murrin Clan/Peoples)

express post 
letter: 
60308190922099 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Mr Andrew White
Gundungurra Aboriginal Heritage 
Association iInc.

express post 
letter: 
60308190921092 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Mr Eddy Neumann
Gundungurra Tribal Council 
Aboriginal Corporation

express post 
letter: 
60308190920095 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 David Bell
Gundungurra tribal Technical 
Services

express post 
letter: 
60308190920095 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Pimmy Johnson Bell
Gundungurra tribal Technical 
Services

express post 
letter: 
60308190911093 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Peter Foster
Gundungurra tribal Technical 
Services

express post 
letter: 
60308190912090 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Teangi Mereki Foster
Gundungurra tribal Technical 
Services

express post 
letter: 
60308190915091 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 larry Hoskins
Gundungurra tribal Technical 
Services

express post 
letter: 
60308190916098 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Christopher Payne
Gundungurra tribal Technical 
Services

express post 
letter: 
60308190914094 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response



07/09/2018 Pejar Loca Aboriginal land Council

express post 
letter: 
60308190913097 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Rebecca Ede
Tharawal Local Aboriginal Land 
Council

express post 
letter: 
60308190917095 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 John carriage Thoorga Nura

express post 
letter: 
60308190918092 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Leonard Three Ducks Dreaming

express post 
letter: 
60308190919099 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Troy tungai Tungai Tonghi

express post 
letter:6044372709
9094 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Hika Te Kowhai Walbunja (Murrin Clan/Peoples)

express post 
letter: 
60443727100097 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018
Paul Cummins and Kayla 
Williamson

Woronora Plateau Gundungara 
Elders Council

express post 
letter: 
60443727101094 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Lee-Roy james Boota Wullung (Murrin Clan/Peoples)

express post 
letter: 
60443727102091 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Blann Davis Yerramurra (Murrin Clan/peoples)

express post 
letter: 
60443727104095 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Karia Lea Bond Badu (Murrin Clan/peoples)

express post 
letter: 
60443727103098 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Gary Caines Individual

express post 
letter: 
60443727106099 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Anna O'Hara Darug Land Observations

express post 
letter: 
60443727105092 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 james Davis Individual 

express post 
letter: 
6043727092095 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Duncan Falk Duncan Falk Consultancy

express post 
letter: 
60443727093092 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Richard Campbell
Guunamaa Dreaming Sites and 
Surveying 

express post 
letter: 
60443727094099 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Paul knight
illawarra Local Aboriginal Land 
Council

express post 
letter: 
60443727095096 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Jodi Anne Stewart Jerringong (Murrin Clan/Peoples)

express post 
letter: 
6044372709693 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Aaron Broad Minnamunnung

express post 
letter: 
60443727097090 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Bo Field Yurrandaali Cultural Services

express post 
letter: 
60443727090091 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

07/09/2018 Gwenda Jarrett South Coast people

express post 
letter: 
60443727091098 Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter 5pm SR Waiting for a response

06/09/2018 Jo Albany Individual Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Trish Levitt Individual Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Wendy Lotter Platypus Dreamin Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Sandra Brooks
Gibbergunyah Aboriginal 
Association Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Ms Kim Moran
Bellambi Indigenous Corporation 
Gandangara Traditional owners Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Seli Storer Biamanga (Murrin Clam/peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Simalene Carriage Bilinga (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Robert Brown
Belinga Cultural heritage technical 
Services (Mirramajah) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Corey Smith Cullendulla (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Andrew Bond Dharug (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Sam Wickman
Gundungurra tribal Technical 
Services Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Darlene Hoskins-McKenzie
Gunyuu Cultural Heritage 
Technical Services (Mirramajah) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Karrial Johnson Karrial (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Kaya Dawn Bell Munyunga (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Suzannah McKenzie
Munyunga Cultural Heritage 
Technical Services (Mirramajah) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required



06/09/2018 Roxanne Smith
Murramarang (Murrin 
Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018
Ryan Johnson and Darleen 
Johnson

Murri Bidgee Mullangari 
Aboriginal Corporation Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Mark Henry Murrumbul (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Levi McKenzie-Kirkbright
Murrumbul Cultural Heritage 
Technical Services (Mirramajah) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Newton Carriage Nundagurri (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Ronald Stewart Walgalu (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Nathanial Kennedy Warra Bingi Nunda Gurri Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Wandai Kirkbright
Wingikara Cultural Heritage 
Technical Services (Mirramajah) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Aunty Annie Warren Yamanda Aboriginal Association Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Simalene Carriage Bilinga (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Gordon Campbell Gadhu Dreaming Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Raymond Garbutt Individual Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 raymond Ingrey Garrara Aboriginal Corporation Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Kylie Ann Bell Gunyuu (Murrin Clan/peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Darlene Hoskins-McKenzie
Gunyuu Cultural Heritage 
Technical Services (Mirramajah) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Suzannah McKenzie
Munyunga Cultural Heritage 
Technical Services (Mirramajah) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

06/09/2018 Pemulwuy Johnson Pemulwuy (Murrin Clan/Peoples) Email Sam Richards Niche Environment and Heritage Stage 1 RAP notification letter - Email bounced back and not address to send a letter too 2.15pm SR No further follow up required

12/09/2018 Sam Richards Niche Environment and Heritage Email Yurrandaali Cultural Services Bo Field Stage 1 notification letter - RAPS registering 4.29pm SR No further follow up required

12/09/2018 Sam Richards Niche Environment and Heritage Email Barraby Cultural Services Lee Field Stage 1 notification letter - RAPS registering 4.29pm SR No further follow up required

12/09/2018 Sam Richards Niche Environment and Heritage Email
Yulay Cultural Services Arika Jalomaki (Manager)

Stage 1 notification letter - RAPS registering 4.29pm SR No further follow up required

18/09/2018 Sam Richards Niche Environment and Heritage Email Illawarra Local Aboriginal land Council Paul Knight Stage 1 notification letter - RAPS registering 4.29pm SR No further follow up required

18/09/2018 Sam Richards Niche Environment and Heritage Email Wodi Wodi Traditional Owner James Davis Stage 1 notification letter - RAPS registering 4.29pm SR No further follow up required

19/09/2018 Sam Richards Niche Environment and Heritage Email
Woronora Plateau Gundungara Elders 
Council Paul Cummins and Kayla Williamson Stage 1 notification letter - RAPS registering 4.29pm SR No further follow up required

20/09/2018 Sam Richards Niche Environment and Heritage Email Individual Gary Caines Stage 1 notification letter - RAPS registering 4.29pm SR No further follow up required

24/09/2018 Sam Richards Niche Environment and Heritage Email South Coast People native title claim Gwenda Jarrett / Wally Stewart Stage 1 notification letter - RAPS registering 4.29pm SR No further follow up required

24/09/2018 Sam Richards Niche Environment and Heritage Phone call Cubbitch Barta Native Title Claimants Mrs Glenda Chalker Stage 1 notification letter - RAPS registering 4.29pm SR No further follow up required

25/09/2018 Sam Richards Niche Environment and Heritage Email
Jodie Rikiti Office of The Registrar ALRA 1983

Stage 1 agency response 4.35pm SR No further follow up required

26/09/2018
Susan Harrison

OEH Email Sam Richards Niche Environment and Heritage Stage 1 - Group Notification letter - 4.1.6 4.57pm SR No further follow up required

26/09/2018 Paul Knight ILALC Email Sam Richards Niche Environment and Heritage Stage 1 - Group Notification letter - 4.1.6 4.57pm SR No further follow up required

27/09/2018 Lee Field Barraby Cultural Services Email Renee Regal Niche Environment and Heritage Methodology and project information sent 6:28am RR No further follow up required

27/09/2018 Gary Caines Individual Email Renee Regal Niche Environment and Heritage Methodology and project information sent 6:30am RR No further follow up required

27/09/2018 Glenda Chalker
Cubbitch Barta Native Title 
Claimants Email Renee Regal Niche Environment and Heritage Methodology and project information sent 6:31am RR No further follow up required

27/09/2018 Aileen Mongta South Coast People native title claimEmail Renee Regal Niche Environment and Heritage Methodology and project information sent 6:34am RR No further follow up required

27/09/2018 James Davis Wodi Wodi Traditional Owner Email Renee Regal Niche Environment and Heritage Methodology and project information sent 06:36am RR No further follow up required



27/09/2018 Paul Knight
Illawarra Local Aboriginal land 
Council Email Renee Regal Niche Environment and Heritage Methodology and project information sent 6:32am RR No further follow up required

27/09/2018 Kayla Williamson
Woronora Plateau Gundungara 
Elders Council Email Renee Regal Niche Environment and Heritage Methodology and project information sent 6:37am RR No further follow up required

27/09/2018 Arika Jalomaki
Yulay Cultural Services

Email Renee Regal Niche Environment and Heritage Methodology and project information sent 6:38am RR No further follow up required

27/09/2018 Bo Field Yurrandaali Cultural Services Email Renee Regal Niche Environment and Heritage Methodology and project information sent 6:40am RR No further follow up required

27/09/2018 All registered RAPS All Groups Email Renee Regal Niche Environment and Heritage Methodology and project information sent 7:00am RR No further follow up required

28/09/2018
South Coast People native 
title claim

Mark Tinelt Parsons Letter 
#60445669871097 Renee Regal Niche Environment and Heritage Methodology and project information sent 4pm CR

29/09/2018
South Coast People native 
title claim

Cathy Thomas Letter
#60445669872094 Renee Regal Niche Environment and Heritage Methodology and project information sent 4pm CR

30/09/2018
South Coast People native 
title claim

Les Simon Letter
#60445669873091 Renee Regal Niche Environment and Heritage Methodology and project information sent 4pm CR

01/10/2018
South Coast People native 
title claim

Marilyn Pickalla Campbell Letter
#60445669874098 Renee Regal Niche Environment and Heritage Methodology and project information sent 4pm CR

02/10/2018
South coast native tilte 
claim

Teresa Mongta Letter
#60445669875095 Renee Regal Niche Environment and Heritage Methodology and project information sent 4pm CR

03/10/2018
South coast native tilte 
claim

William Cambell Letter
#60445668818093 Renee Regal Niche Environment and Heritage Methodology and project information sent 4pm CR

03/10/2018 Renee Regal

Niche Environment and Heritage

Email Lee Field Barraby Cultural Services

Stage 2&3 Response: Dear Renee,

Barraby Cultural Services supports the methodology for this project.

Please see the attached Letter and Insurances

Regards 
Lee Field

10:22am RR Include in future consultation

03/10/2018 Renee Regal

Niche Environment and Heritage

Email Arika Jalomaki Yulay Cultural Services

Stage 2&3 Response: Dear Renee

Yulay Cultural Services supports the methodology for this project.
Please see our attached Letter and Insurances

Kind Regards
Arika

10:24am RR

03/10/2018 Renee Regal

Niche Environment and Heritage

Email Bo Field Yurrandaali Cultural Services

Stage 2&3 response: Dear Renee

Yurrandaali Cultural Services supports the methodology for this project.

Please see the attached letter and Insurances

Kind Regards
Bo Field

10:31am RR

04/10/2018
South coast native tilte 
claim

Dean Kelly Letter
#60445669876092 Renee Regal Niche Environment and Heritage Methodology and project information sent 4pm CR

15/10/2018 Sam Richards Niche Environment and Heritage Email larry Hoskins Gundungurra tribal Technical Services RTS 11am SR

23/10/2018 Glenda Chalker
Cubbitch Barta Native Title 
Claimants Email Renee Regal Niche Environment and Heritage organising the field assessment 10:55am RR No further follow up required

23/10/2018 Gwenda Jarrett
South Coast people

Email Renee Regal Niche Environment and Heritage organising the field assessment 11:21 RR No further follow up required

23/10/2018 Gary Caines 
Individual

Email Renee Regal Niche Environment and Heritage organising the field assessment 11:20am RR No further follow up required

23/10/2018 Kaya Williamson
Woronora Plateau Gundungara 
Elders Council Email Renee Regal Niche Environment and Heritage organising the field assessment 11:19am RR No further follow up required

23/10/2018 Lee Field Barraby Cultural Services Email Renee Regal Niche Environment and Heritage organising the field assessment 11:18am RR No further follow up required

23/10/2018 James Davis Wodi Wodi Traditional Owner Email Renee Regal Niche Environment and Heritage organising the field assessment 11:17am RR No further follow up required

23/10/2018 Bo Field Yurrandaali Cultural Services Email Renee Regal Niche Environment and Heritage organising the field assessment 11:13am RR No further follow up required

23/10/2018
Arika Jalomaki Yulay Cultural Services

Email Renee Regal Niche Environment and Heritage organising the field assessment 11:12am RR No further follow up required

16/10/2018 Renee Regal Niche Environment and Heritage Email James Davis Wodi Wodi Traditional Owner Registration and insurance information provided 4:22pm RR No further follow up required

05/10/2018 Renee Regal Niche Environment and Heritage Email Kaya Williamson
Woronora Plateau Gundungara 
Elders Council Registration and insurance information provided 3:03pm RR No further follow up required

23/10/2018 Renee Regal Niche Environment and Heritage Email Kaya Williamson
Woronora Plateau Gundungara 
Elders Council Date confirmation received for field assessment 11:28am RR No further follow up required

08/01/2018 Lee Field Barraby Cultural Services Email Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 8.00pm LH
Bounced back. Sharefile error. 
Resolve problen and resend 

08/01/2018 Paul Knight
Illawarra Local Aboriginal land 
Council Email Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 8.00pm LH

Bounced back. Sharefile error. 
Resolve problen and resend 

08/01/2018 Gary Caines Individual Email Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 8.00pm LH
Bounced back. Sharefile error. 
Resolve problen and resend 

08/01/2018 Gwenda Jarrett / Wally StewSouth Coast People native title claimEmail Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 8.00pm LH
Bounced back. Sharefile error. 
Resolve problen and resend 

08/01/2018 James Davis Wodi Wodi Traditional Owner Email Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 8.00pm LH
Bounced back. Sharefile error. 
Resolve problen and resend 

08/01/2018
Paul Cummins and Kayla 
Williamson

Woronora Plateau Gundungara 
Elders Council Email Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 8.00pm LH

Bounced back. Sharefile error. 
Resolve problen and resend 

08/01/2018
Arika Jalomaki (Manager) Yulay Cultural Services

Email Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 8.00pm LH
Bounced back. Sharefile error. 
Resolve problen and resend 

08/01/2018 Bo Field Yurrandaali Cultural Services Email Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 8.00pm LH
Bounced back. Sharefile error. 
Resolve problen and resend 

08/01/2018 Email Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 8.00pm LH
Bounced back. Sharefile error. 
Resolve problen and resend 

08/01/2018 Lee Field Barraby Cultural Services Email Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 10.30 am LH Wait for response

08/01/2018 Paul Knight
Illawarra Local Aboriginal land 
Council Email Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 10.30 am LH Wait for response

08/01/2018 Gary Caines Individual Email Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 10.30 am LH Wait for response

08/01/2018 Gwenda Jarrett / Wally StewSouth Coast People native title claimEmail Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 10.30 am LH Wait for response

08/01/2018 James Davis Wodi Wodi Traditional Owner Email Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 10.30 am LH Wait for response



08/01/2018
Paul Cummins and Kayla 
Williamson

Woronora Plateau Gundungara 
Elders Council Email Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 10.30 am LH Wait for response

08/01/2018
Arika Jalomaki (Manager) Yulay Cultural Services

Email Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 10.30 am LH Wait for response

08/01/2018 Bo Field Yurrandaali Cultural Services Email Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 10.30 am LH Wait for response

08/01/2018 Glenda Chalker
Cubbitch Barta Native Title 
Claimants

Mail - 
60536400355096 Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 11.am LH Wait for response

08/01/2018 Bo Field Yurrandaali Cultural Services Email Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 11.am LH Send Via Post  

08/01/2018 Bo Field Yurrandaali Cultural Services
Mail - 
60437894680094 Layne Holloway Niche Environment and Heritage Send out Draft ACHA for comment 11.am LH Wait for response

14/01/2019 Renee Regal Niche Environment and Heritage Email Kayla Willamson Woronora Plateau Gundungara Elders 

Draft ACHA comments. Woronora Plateau Gundangara Elders Council agree with the recommendations made by 
Niche Environment & Heritage. We are of strong view that an Aboriginal Heritage Management Plan should be 
implemented and developed in consultation with the Regaistered Aboriginal Parties as set out in the AHCHAR.

3.14 am LH Save to file
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B1 Stage 1 – Notification of project proposal and registration of interest 



 

 

B1.1 Notification of agencies 

 

 

  



  

 

20 August 2018 

Office of Environment and Heritage 

PO Box 644  

Parramatta NSW 2124, 

 

To whom it may concern, 

Re: Dendrobium Mine - Aboriginal community consultation for the proposed Dendrobium Area 3C 

Longwalls 20-21. 

This letter is to outline the Aboriginal community consultation for the proposed Dendrobium Area 3C 

Longwalls 20-21, located within the existing Dendrobium Development Consent Area. The project will 

involve the management of Aboriginal sites within the vicinity of the proposed Dendrobium Area 3C, 

Longwalls 20-21 (hereafter referred as the ‘Subject Area’). The location of the proposed project covers 

approximately 538 ha, in the area between Lake Cordeaux and Lake Avon, approximately 11 km west of 

Wollongong within the Wingecarribee and Wollongong City Local Government Area’s. 

In accordance with Section 4.1.2 of the Office of Environment and Heritage’s Aboriginal cultural heritage 

consultation requirements for proponents (2010), South32- Illawarra Coal Holdings Pty Ltd (the proponent) 

is seeking to consult with any Aboriginal groups or individuals who may hold cultural knowledge of, or who 

have a right or interest in Aboriginal objects, places and/or Aboriginal cultural heritage in the Subject Area.  

The purpose of the consultation will be to assist the proponent with: 

 determining the cultural significance of Aboriginal objects and /or places relevant to the Subject 

Area; 

 the preparation of an Aboriginal Heritage Plan to support the preparation of a Subsidence 

Management Plan (SMP), which will be completed under condition 7 schedule 3 of the Dendrobium 

Development Consent;  

 the preparation an Aboriginal Cultural Heritage Assessment; 

 assisting in the development of appropriate management recommendations for any identified 

Aboriginal objects that might be identified during the process; and to 

 assist the Director General of OEH in his or her consideration and determination of any Aboriginal 

Heritage Impact Permit application, if required. 
 

We would appreciate correspondence regarding this matter by 3 September 2018. Contact details of 

Aboriginal groups and/or individuals can be forwarded to: 

South 32-Illawarra Coal Holdings Pty Ltd 

c/ Renée Regal 

Niche Environment and Heritage 

PO Box 2443 

North Parramatta NSW 1750 

Telephone: 0488 224 758 

Email: rregal@niche-eh.com  

mailto:rregal@niche-eh.com


 

 

South 32 Illawarra Coal will write to each Aboriginal person or group whose details are provided to notify 

them of the proposed project and invite them to register an interest in the community consultation 

process. The Proponent’s contacts details are: Mr Gary Brassington, South32 Illawarra Coal, PO Box 514 

Unanderra NSW 2526. 

Please be advised that, in accordance with Section 4.1.5 of the Office of Environment and Heritage’s 

Aboriginal cultural heritage consultation requirements for proponents (2010), Illawarra Coal is required to 

forward the names of Aboriginal persons and groups who register an interest to the Office of Environment 

and Heritage and the Illawarra Local Aboriginal Land Council; unless the person or group specifies they do 

not want their details released. 

Yours sincerely 

 

Renée Regal 
Team Leader- Heritage 

Niche Environment and Heritage 



 

 

 

B1.2 Advertisement 

 

  



Every day over 6,500 suburbs across Australia use Nabo as the social
network for their local area. Here you can discover over 20,000 local events
ranging from yoga classes, farmers markets, family fun and much more.

Join the social network
for your suburb

CHECK OUT THIS
WONDERFUL
FARMERS mARKET

IS ANYONE
INTERESTED IN
YOGA CLASSES?

Get it onnabo.com.au

AT BOWRAL
O i l M a s s a g e
B e s t i n T o w n .
Japanese Lady Avail.
9:30am-7pm, 7days.

0426 788 616

Beauty Health and
Fitness

Lawn Mowing
● Gardening

● Hedge Trimming
● Landscaping

● Honest & reliable
● Fully Insured
0417-699-889

NEW GIRLS
good service In/Out

0406 798 794

FREE
REMOVAL
SERVICE

for complete
Cars, Trucks,
Utes & Vans

RFH Auto Removals

0411-115-977
LicNo:77123

Adult Services

EMOJI
NOW AVAILABLE

ABBY'S FREE CAR
REMOVAL. Reliable
Service. Cash for older
complete cars/vans.
0408 247 218

BURRADOO
3 Songline Place

Sunday 16th September 8am - 4pm.
Massive clearance sale - Indoor and outdoor
furniture, dining suite, office furniture, coffee

tables, rugs, lamps, single bedroom suite. Plant
pots, garden tables & chairs, tools, baskets,
antiques, 380L Westinghouse freezer, bric a

brac, blankets, antique ladder, 16mm projector,
slide projectors & much more

PLASTER
REPAIRS

Small job

specialist!!

0473-882-626

Motor Vehicles Positions VacantGarage Sales
BUSH AUCTION

MOSS VALE SHOWGROUND
OLD DOG TRACK

SUNDAY 16 SEPT, 2018
10am Start - all day sale
Absolutely no viewing
until 9am sale morning

ANTIQUES - VINTAGE - GARDEN SALVAGE -
COUNTRY JUNQUE - EXOTIC TRASHISH

KEV, JACK & BILLY DANZEY
AUCTIONEERS

AuctionsBLESS HOME
Cleaning Services
Honest & Reliable

ABN & Fully Insured
0405 765 235

Work Wanted
CRUSHED SANDSTONE/CLAY

Large quantities available.
Screened 150mm minus, 40mm minus for

roads etc. bedding sand, yellow brickies sand,
topsoil, white clay for lining & sealing dams.

Assorted rocks and boulders for retaining walls,
landscaping and filling wet areas.

0417 186 630

HOUSEKEEPER CLEANER AVAILABLE
Experienced in all aspects of household duties

including washing and ironing.
HONEST & RELIABLE

Excellent references available on request.
Reg. ABN holder.
Ph: 0428 401 181

Minimum 4 hours. No Rental Move In or
Move Out Cleans. No one-off cleans!

Bordeaux Provincial Table
Length 2405mm extends to 3485mm

Made of Cherry wood
6 Louis XV1 Roll back chairs
upholstered with cane backs.

Matching sideboard with draws
length 2360mm.

Excellent condition. $3500.00 ONO.
0428 275 677

Owner apologies lost previous
callers phone number

For Sale HOME MAINTENANCE
Lawns, Gardens, Gutters, Painting,

Windows, Handyman Jobs.

0413 188 396

Kitchens

Work Wanted

BUILDING &
CARPENTRY

All work John
0424-503-226

GARDENER
Hedging, Pruning,
Mowing, Mulching,
Pressure cleaning,
Irrigation, Waste

Removal,
0477-231-166

Dendrobium Mine - proposed Area 3C Longwalls 20-21
Aboriginal Cultural Heritage Assessment

South32-Illawarra Coal Holdings Pty Ltd (the proponent) is seeking
information for the management of Aboriginal sites that are situated within
the Dendrobium Area 3C, Longwalls 20-21 mining area, located within the
existing Dendrobium Development Consent Area.
The Proponent plans to seek consent for the project under Part 6 of the
National Parks and Wildlife Act 1974. As part of the approvals process the
Proponent will be preparing an Aboriginal Cultural Heritage Assessement.
The project will involve extending the existing underground mine to extract
Longwalls 20-21. The location of the proposed project covers
approximately 538 ha, in the area between Lake Cordeaux and Lake Avon,
approximately 11 km west of Wollongong within the Wingecarribee an
Wollongong City Local Government Area.
In accordance with the Office of Environment and Heritage's (OEH)
Aboriginal Cultural Heritage Consultation Requirements for Proponents
2010, Section 4.1.3 the Proponent is seeking to consult with any Aboriginal
persons or groups who may hold cultural knowledge of, or who have a
right or interest in determining the cultural heritage significance of
Aboriginal objects andr places in the project area. The consultation will
help determine the cultural significance of Aboriginal objects andr places
relevant to the Aboriginal Cultural Heritage Assessment, and will be used
to assist the Director General of OEH in his or her consideration and
determination of any Aboriginal Heritage Impact Permit application, if
required.
The proponent is requesting registrations of interest in the consultation
process for the Project from Aboriginal persons or groups who hold
cultural knowledge relevant to the project area.
Please register your interest in writing to the contact details provided
below by 27 September 2018.
Illawarra Coal Holdings Pty Ltd
c/o-Renée Regal
Niche Environment and Heritage
PO Box 2443
NORTH PARRAMATTA NSW 1750
Telephone: 0488 224 758
Email: rregal@niche-eh.com
Please be advised that, as per Section 4.1.5 of the Aboriginal Cultural
Heritage Consultation Requirements for Proponents 2010, South 32
(Illawarra Coal) is required to forward the names of Aboriginal persons and
groups who register an interest to the OEH, Illawarra Local Aboriginal Land
Council and Tharawal Local Aboriginal Land Council; unless the person or
group specifies they do not want their details released.

MOWING
Gardening
Weeding

Rubbish removal

0421-164-389

CARPENTER
Decks, Pergolas

No job too small!!
25 Years Experience.

Lic: 198202C
0421 673 857

Connect with
Classifieds
Place a Classifieds ad

02 4861 2333
classifieds.highlandnews@fairfaxmedia.com.au
Save time, submit online 24/7
advertisers.com.au

Ongoing business advertising self service
enquiries: acmadonline@fairfaxmedia.com.au

Print and online packages available
throughout Australia

Emoji now available

Public Notices Work WantedWork WantedWanted to Buy

Connect with Classifieds
Phone: 4861 2333

Email: classifieds.highlandnews@fairfaxmedia.com.au
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CARAVANS
FOR HIRE

your site, from $80pw
0408 119 591r

Caravans and Motor
Homes

STAND
OUT!!

ADD COLOUR
TO YOUR AD

A1 CASH FOR
CARS

Cars, Vans, UTEs,
Trucks & 4x4 etc.
Any make, model

& year
From $100 - $10,000
100% Free removal

Fast Pick up
0449 299 877
1800 890 039

24 hours 7 days

Motor Vehicles
General Notices

SUNSHINE Thai Massage
Oil & Thai. 9am-9pm. 126
Gladstone Ave, Coniston
0431 059 370.

WANTED FAMILY
HOME. Long Lease.
Pet friendly. Kiama
area. Call 0411 544 030.

To Let & WantedBeauty Health and
Fitness

Dendrobium Mine - proposed Area 3C Longwalls 20-21
Aboriginal Cultural Heritage Assessment

South32-Illawarra Coal Holdings Pty Ltd (the proponent) is seeking
information for the management of Aboriginal sites that are situated within
the Dendrobium Area 3C, Longwalls 20-21 mining area.
The Proponent plans to seek consent for the project under Part 6 of the
National Parks and Wildlife Act 1974. As part of the approvals process the
Proponent will be preparing an Aboriginal Cultural Heritage Assessement.
The project will involve extending the existing underground mine to
extract Longwalls 20-21. The location of the proposed project covers
approximately 538 ha, in the area between Lake Cordeaux and Lake
Avon, approximately 11 km west of Wollongong within the Wingecarribee,
Wollongong and Wollondilly Local Government Area's.
In accordance with the Office of Environment and Heritage's Aboriginal
Cultural Heritage Consultation Requirements for Proponents 2010,
Section 4.1.3. the Proponent is seeking to consult with any Aboriginal
persons or groups who may hold cultural knowledge of, or who have a
right or interest in determining the cultural heritage significance of
Aboriginal objects andr places in the project area. The consultation will
help determine the cultural significance of Aboriginal objects andr places
relevant to the Aboriginal Cultural Heritage Assessment, and will be used
to assist the Director General of OEH in his or her consideration and
determination of any Aboriginal Heritage Impact Permit application, if
required.
The proponent is requesting registrations of interest in the consultation
process for the Project from Aboriginal persons or groups who hold
cultural knowledge relevant to the project area.
Please register your interest in writing to the contact details provided
below by 19th September 2018.
Illawarra Coal Holdings Pty Ltd
c/- Renée Regal
Niche Environment and Heritage
PO Box 2443
NORTH PARRAMATTA NSW 1750
Telephone: 0488 224 758
Email: rregal@niche-eh.com
Please be advised that, as per Section 4.1.5 of the Aboriginal Cultural
Heritage Consultation Requirements for Proponents 2010, South 32
(Illawarra Coal) is required to forward the names of Aboriginal persons
and groups who register an interest to the OEH, Illawarra Local Aboriginal
Land Council and Tharawal Local Aboriginal Land Council; unless the
person or group specifies they do not want their details released.

*Need more words? Additional text and emojis are available at regular prices

Garage
SALE

Want it gone?
$'!& ' "'%'"& #')&(

Make extra cash from only $10 for four lines of text*

Connect with Classifieds

Public Notices

$$A1 ABANDONED
DAMAGED or
UNWANTED

Cars, Vans, Utes,
Trucks ect...

Top cash on the spot

$250-$15000
100% Free towing

1 hour pick up
Call Jim now
0404 714 714
We are local!
*Conditions apply

Garage Sales Bricklayer &
Labourers &
Apprentices
required to work in

Canberra
Top money for the

right person

0408 369 663
0411 369 663

Connect with
Classifieds

*Excludes some categories. Conditions apply

SAVE
UP TO

50%

MUSHROOM COM-
POST Firewood also
available. Farm direct.
We Deliver 0439844711

FULL BODY RUB
SENSATION
New to Town, Tammy.
Ph : 0403 179 632

Adult Services

3rd & 4th Year
Structural

Landscaping
Apprenticeship &

Landscape
Tradesman

Must have own
vehicle & drivers

license.
Based in Sutherland

Shire.
Contact Corey

0422 931 728

Every day over 6,500 suburbs
across Australia use Nabo to
get better connected with their
local area. Here you can share
recommendations, discover
events, and buy, sell or borrow
items all with people local to you.

Join the social
network for
your suburb

nabo.com.au
Get it on

Positions Vacant

A
W
34

91
43

9

We will beat
any price!

1 hour/ 7 day pick up
WE ARE LOCAL
Free towing!

for all unwanted
& damaged

Cars, vans, utes,
4WD, trucks etc!

$200!!

$$A1 CA H

CALL JAMES NOW:
0404 045 993

*Conditions apply
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19

8

EMOJI
NOW AVAILABLE

Make Love Happen
There is no need to spend another day
alone when the successful matchmakers
can put you in touch with someone great
as soon as tonight! You don't need a
computer and your privacy is assured.
Speak to a real, experienced matchmaker
and see who is waiting to meet you!!

♥ Ph 1300 856 640 ♥
Or text ‘meetup’ to 0450 345 300

www.lovesuccess.com.au
*Real people not computers

*Seniors Welcome *Matchmaker since
1989 * Aust owned & operated

Accessories and
Spare Parts

For Sale

Personal Notices
WANTED

VINYL RECORDS
LP's & 45's

60's, 70's, & 80's
CASH PAID

0457 757 540
42 853 649

Window Cleaning
and Services

CASH for Vinyl Records,
Old cameras,hifi, Parker-
Chiswell furniture. Dec.
Estates. Ph 0430313869

For Airport and
Cruise Transfer

Accredited Car Hire.
Harris Tourist Car

Service

0413 041 961

info@ harristouristcar.com

Wanted to Buy
Holiday and TravelIRONING SERVICE

$20 per basket, will
collect and deliver
Dapto area. Phone
4261 9449

NOMINATIONS ARE OPEN FOR
APPOINTMENT OF COMMUNITY MEMBERS

TO THE WOLLONGONG COAL LIMITED
COMMUNITY CONSULTATIVE COMMITTEE

(RUSSEL VALE & WONGAWILLI MINES)

Want to contribute to your community?
Many State significant projects in NSW have
Community Consultative Committees. These
committees provide a forum for open dialogue
between the proponent and representatives of the
local community, stakeholder groups and local
councils on issues directly relating to the project.
We are looking for an industry stakeholder group
member who lives locally or is a member of a
relevant stakeholder group to join our Wollongong
Coal Mine Community Consultative Committee.
The Wollongong Coal Mine is located in the
Illawarra district. Your role as a committee member
is voluntary.

Selection criteria: You will be expected to contribute
constructively to committee discussions, attend
around four meetings a year and communicate
information about Wollongong Coal between the
committee and the broader community.
Additionally, stakeholder group representatives
must:
• be a member of an industry stakeholder group with
an interest in the project;
• have knowledge and awareness of the project and
related issues of concern;
• be able to represent and communicate the interests
of the group or community; and
• be willing to adhere to the committee's code of
conduct.

If you would like to apply, download a copy of the
relevant nomination form at
http:/www.planning.nsw.gov.au/~/mediailes/DPE
/Factsheets-and-faqs/community-consultative-com
mittee-guidelines-state-significant-projects-2016-

10.ashx page 18.

Contact the Wollongong Coal Limited Community
Consultative Committee Chairperson, Mr David
Ross, David.Ross@phoenixstrategic.com.au , for
more information.
Applications must be lodged by 5 October 2018 and

sent to the independent chairperson of the
Community Consultative Committee Mr David
Ross, PO Box 943, Ingleburn NSW 1890 or via
email David.Ross@phoenixstrategic.com.au.

Medium & Heavy
Vehicle Licences

NO RMS TEST
REQUIRED

Competency based
assessment

1 AND 2 DAY
COURSES

AVAILABLE

Phone for a free brochure

ABC DRIVING
SCHOOL
4228 9934

BOOKKEEPER
MYOB Specialist

Account pay/rec, free quotes,
payroll/collections, new file set ups,

BAS Agent No-93007000
0409 989 956

TENNIS COACHING
NOW ON @ Iluka Kiama
Downs from just $10
pp. Beginners to Adv
welcome. Onestop
tenniscoaching@
gmail.com or call/txt on
0413996516.
Michael Phipps, Adv
Lvl 2 coach w/ATPCA.

Public Notices Sports Training and Career
Services

Work Wanted

Connect with
Classifieds
Place a Classifieds ad

13 24 25
classifieds@illawarramercury.com.au
Save time, submit online 24/7
advertisers.com.au

Ongoing business advertising self service
enquiries: acmadonline@fairfaxmedia.com.au

Print and online packages available
throughout Australia

Emoji now available

Connect with Classifieds
Phone: 132 425

Email: classifieds@illawarramercury.com.au
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B1.3 Notification of potential stakeholders 

 

  



  

 

6 September 2018 
 
 

Dear Sir/Madam 

Re: Dendrobium Mine - Aboriginal community consultation for the proposed Dendrobium Area 3C 

Longwalls 20-21. 

This letter is to outline the Aboriginal community consultation for the proposed Dendrobium Area 3C 

Longwalls 20-21, located within the existing Dendrobium Development Consent Area.  The project will 

involve the management of Aboriginal sites within the vicinity of the proposed Dendrobium Area 3C, 

Longwalls 20-21 (hereafter referred as the ‘Subject Area’). The location of the proposed project covers 

approximately 538 ha, in the area between Lake Cordeaux and Lake Avon, approximately 11 km west of 

Wollongong within the Wingecarribee and Wollongong City Local Government Area’s. 

In accordance with Section 4.1.3 of the Office of Environment and Heritage Aboriginal cultural heritage 

consultation requirements for proponents 2010, and subclause 80c of the National Parks and Wildlife 

Regulations 2009 Illawarra Coal is seeking to consult with any Aboriginal persons or groups who may hold 

cultural knowledge of, or who have a right or interest in determining the cultural heritage significance of 

Aboriginal objects and/or places in the Project area.  

The purpose of the consultation will be to assist the proponent with: 

 determining the cultural significance of Aboriginal objects and /or places relevant to the Subject 

Area; 

 the preparation of an Aboriginal Heritage Plan to support the preparation of a Subsidence 

Management Plan (SMP), which will be completed under condition 7 schedule 3 of the Dendrobium 

Development Consent;  

 the preparation an Aboriginal Cultural Heritage Assessment; 

 assisting in the development of appropriate management recommendations for any identified 

Aboriginal objects that might be identified during the process; and to 

  assist the Director General of OEH in his or her consideration and determination of any Aboriginal 

Heritage Impact Permit application, if required. 
 

We would appreciate correspondence regarding this matter by 20 September 2018. Contact details of 

Aboriginal groups and/or individuals can be forwarded to: 

South 32-Illawarra Coal Holdings Pty Ltd 

c/ Renée Regal 

Niche Environment and Heritage 

PO Box 2443 

North Parramatta NSW 1750 

Telephone: 0488 224 758 

Email: rregal@niche-eh.com  

mailto:rregal@niche-eh.com


 

 

Please be advised that your contact details have been provided by the NSW Office of Environment and 

Heritage (OEH) in accordance with Section 4.1.2 of the Aboriginal cultural heritage consultation 

requirements for proponents as a potential Aboriginal stakeholder who may have interest in registering to 

the abovementioned project.  

Inclusion in the consultation process does not automatically result in paid site assessment. The decision on 

who is engaged for delivering particular services is based on a range of considerations including skills, 

relevant experience, and providing necessary certificates of currency. 

As per Section 4.1.5 of the Office of Environment and Heritage Aboriginal Cultural Heritage Consultation 

Requirements for Proponents 2010, Illawarra Coal is required to forward the names of Aboriginal persons 

and groups who register an interest to the Office of Environment and Heritage and the Illawarra Local 

Aboriginal Land Council unless the person or group specifies they do not want their details released. 

The Proponent’s contacts details are: Mr Gary Brassington, South32 Illawarra Coal, PO Box 514 Unanderra 

NSW 2526. 

Yours sincerely 

 

Renée Regal 
Team Leader- Heritage 

Niche Environment and Heritage 



1

Layne Holloway

From: Kathleen Tannahill
Sent: Monday, 20 August 2018 12:22 PM
To: 'nswenquiries@nntt.gov.au'
Cc: Sam Richards
Subject: our ref: 3638,
Attachments: Request for search of Tribunal registers_20180820.pdf

Hello, 
 
Please find attached a request for a native title search, 
 
Kind Regards, 
 

Kathleen Tannahill B Sc (Hons)  
Operations Support Heritage 
Parramatta  

 

 

Excellence in your environment 
 

 
M 0488 774 501 T 02 9630 5658  
A PO Box 2443 North Parramatta NSW 1750  
E ktannahill@niche-eh.com W niche-eh.com  

    

 
 



Request for Search of Tribunal Registers 

*mandatory fields are marked with an asterisk

1. Your details*

NAME: Renée Regal 

POSITION: Team Leader- Heritage 

COMPANY/ORGANISATION: Niche Environment and Heritage 

POSTAL ADDRESS: PO Box 2443 North Parramatta NSW 1750 

TELEPHONE: 0488 224 578 

EMAIL: rregal@niche-eh.com 

YOUR REFERENCE: 3638 Dendrobium Area 3C Longwalls 20 to 21 ACHA 

DATE OF REQUEST: 20/08/2018

2. Reason for your request - please complete either Part A OR Part B*

Part A - Are you a party to a native title proceeding? Yes No 

Please provide Federal Court/Tribunal file number/ 

or application name: 

OR 

Part B - Do you need to identify existing native title interests to comply with the Native Title Act 1993

(Cth) or other State/Territory legislation? Yes   No 

Please provide brief details of these obligations here: 

3. Identify the area to be searched – please complete either Part A OR Part B*

Part A - Mining tenure Tenement ref/s: 

State/Territory: 

OR 

Part B - Other tenure type
 Crown Land, crown reserve 

 Agricultural/pastoral lease 

 Freehold (privately owned)** 

State/Territory: 

Local Government Area: 

4. Description (please provide as many details as possible)

Provide any additional 

details, including maps with 

landmarks clearly shown

Lot and plan details: 

Property name: 

Pastoral Lease number or name: 

County: 

Parish: 

Town: 

Section: 

Hundred: 

Northern Territory Portion: 

refer to attached  figure 



5. Submit your request

NNTT Office Search jurisdiction Email address Fax 

Perth WA searches waenquiries@nntt.gov.au (08) 9425 1193 

Melbourne VIC, TAS searches 

SA, NT searches 

vicandtasenquiries@nntt.gov.au 

sa_and_ntenquiries@nntt.gov.au 

(03) 9606 0680 

(03) 9606 0680 

Sydney NSW, ACT searches nswenquiries@nntt.gov.au (02) 9227 4030 

Brisbane QLD searches qldenquiries@nntt.gov.au (07) 3307 5050 

Or post to: National Native Title Tribunal, GPO Box 9973 (Perth 6848, Melbourne 3001, Sydney 2001, 

Brisbane 4001) 

 There is no charge for conducting searches of the Tribunal’s databases.

 Timeframe for providing results is generally 3-5 business days.

 Register and schedule extracts, plus map attachments will be provided with your results. Technical

coordinates may be omitted.

Did you know? 

Native Title Vision (NTV) is the National Native Title Tribunal's free online visualisation, mapping and 

query tool. All that is needed to use NTV is a computer connected to the internet, a current web browser 

and an NTV user account. NTV puts you in the driver's seat in exploring native title and brings together: 

 a geospatial view of the Tribunal's registers and databases

 overlays of administrative regions, non-freehold land parcels and resouces tenure.

To obtain a NTV user account visit the Geospatial section on our website. 

**Native title & freehold tenure 

Under the Native Title Act 1993 (Cth), the valid grant of a freehold estate (other than certain types of 

Aboriginal and Torres Strait Islander land) on or before 23 December 1996 is known as a 'previous 

exclusive possession act'. This means that native title has been extinguished over the area. 

The Tribunal is not the custodian of the data for freehold estates. To determine whether a particular parcel 

of land is freehold land, you may wish to seek such information from the relevant state/territory 

government custodian. 

mailto:waenquiries@nntt.gov.au
mailto:vicandtasenquiries@nntt.gov.au
mailto:sa_and_ntenquiries@nntt.gov.au
mailto:nswenquiries@nntt.gov.au
mailto:qldenquiries@nntt.gov.au
http://www.nntt.gov.au/assistance/Geospatial/Pages/NTV.aspx
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Layne Holloway

From: Geospatial Search Requests <GeospatialSearch@NNTT.gov.au>
Sent: Monday, 20 August 2018 2:44 PM
To: Kathleen Tannahill; Renee Regal
Cc: Sam Richards
Subject: RE: SR4726 our ref: 3638,

UNCLASSIFIED 

Native title search – Subject Area (as shown on supplied attachment) 
Your ref: 3638 Dendrobium Area 3C Longwalls 20 to 21 ACHA ‐ Our ref: SR4726  
 
Dear Renée Regal, 
 
Thank you for your search request received on 20 August 2018 in relation to the above area, please find your results 
below. 
 
Search Results 
The results provided are based on the information you supplied and are derived from a search of the following 
Tribunal databases:  

 Schedule of Native Title Determination Applications  

 Register of Native Title Claims 

 Native Title Determinations 

 Register of Indigenous Land Use Agreements 

 Notified Indigenous Land Use Agreements 
 

For more information about the Tribunal’s registers or to search the registers yourself and obtain copies of
relevant register extracts, please visit our website. 
 
Parcel ID  NNTT file number  Name  Category  Percent S

(approx)

Subject Area  NC2017/003  South Coast People  Applications 
(RNTC) 

Subject Area  NC2017/003  South Coast People  Applications 
(Schedule) 

Please note: There may be a delay between a native title determination application being lodged in the Federal 
Court and its transfer to the Tribunal. As a result, some native title determination applications recently filed with the 
Federal Court may not appear on the Tribunal’s databases. 
 
The search results are based on analysis against external boundaries of applications only. Native title applications 
commonly contain exclusions clauses which remove areas from within the external boundary. To determine 
whether the areas described are in fact subject to claim, you need to refer to the “Area covered by claim” section of 
the relevant Register Extract or Schedule Extract and any maps attached. 
 
Search results and the existence of native title 
Please note that the enclosed information from the Register of Native Title Claims and/or the Schedule of 
Applications is not confirmation of the existence of native title in this area. This cannot be confirmed until the 
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Federal Court makes a determination that native title does or does not exist in relation to the area. Such 
determinations are registered on the National Native Title Register. 
 
The Tribunal accepts no liability for reliance placed on enclosed information 
The enclosed information has been provided in good faith. Use of this information is at your sole risk. The National 
Native Title Tribunal makes no representation, either express or implied, as to the accuracy or suitability of the 
information enclosed for any particular purpose and accepts no liability for use of the information or reliance placed 
on it. 
 
If you have any further queries, please do not hesitate to contact us on the free call number 1800 640 501. 
 
Regards, 
 
Geospatial Searches 
National Native Title Tribunal | Perth  
Email: GeospatialSearch@nntt.gov.au | www.nntt.gov.au 
Shared country, shared future  
 

From: Kathleen Tannahill <ktannahill@niche‐eh.com>  
Sent: Monday, 20 August 2018 12:22 PM 
To: Enquiries <Enquiries@nntt.gov.au> 
Cc: Sam Richards <srichards@niche‐eh.com> 
Subject: our ref: 3638, 
 
Hello, 
 
Please find attached a request for a native title search, 
 
Kind Regards, 
 
Kathleen Tannahill B Sc (Hons)   
Operations Support Heritage 
Parramatta   

 

 

Excellence in your environment 
   

M 0488 774 501 T 02 9630 5658  
A PO Box 2443 North Parramatta NSW 1750   

E ktannahill@niche‐eh.com W niche‐eh.com   

     
 
 
 

This email has been scanned for spam and viruses by Proofpoint Essentials. Click here to report this email 
as spam. 
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GOVERNMENT & Heritage

3 September 2018

Sam Richards and Renee Regal
Niche Environment and Heritage

By email: rregal@niche-eh.com
Cc: srichards@niche-eh.com

Dear Sam and Renee

REQUEST FOR INFORMATION ABOUT POTENTIAL ABORIGINAL STAKEHOLDERS AS
REQUIRED UNDER OEH ABORIGINAL CULTURAL HERITAGE CONSULTATION

REQUIREMENTS FOR PROPONENTS 2010

RE: Dendrobium Area 3C Longwalls 20-21

Thank you for your request of 20 August 2018 regarding the above matter. Attached is a list of known
Aboriginal parties for the Wollongong and Wingecarribee Local Government Areas. OEM believes
these groups and individuals are likely to have an interest in the project. Please note that some
stakeholders are listed on multiple lists.

As you are restarting the consultation process for this work, we recommend that you ensure any
Registered Aboriginal Parties for the previous round of consultation on this work are also invited to
again register their interest in this round of consultation. You should explain to the previous RAPs that
the consultation is being restarted.

You are reminded that you must provide the contact details for the proponent in the newspaper
advertisement and letters inviting potential stakeholders to register for this project in accordance with
section 4.1.3 of the Aboriginal Cultural Heritage Consultation Requirements for Proponents 2010.

The consultation process involves getting the views of, and information from, Aboriginal people and
reporting on these. It is not to be confused with other field assessment processes involved in preparing
a proposal and a permit application. Consultation does not include the employment of Aboriginal
people to assist in field assessment and/or site monitoring. Aboriginal people may provide services to
proponents through a contractual arrangement, however, this is separate from consultation. The
proponent is not obliged to employ those Aboriginal people registered for consultation. Consultation as
per the requirements will continue irrespective of potential or actual employment opportunities for
Aboriginal people.

This list is not necessarily an exhaustive list of all interested Aboriginal parties and does not remove
the requirement of a proponent or consultant to advertise in local print media and contact other groups
in accordance with the Aboriginal Cultural Heritage Consultation Requirements for Proponents 2010
(April 2010).

PO Box 513 Wollongong NSW 2520
84 Crown Street, Wollongong NSW 2500

Email: rog.illawarra@environment.nsw.gov.au
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The contact details in the attached list are provided solely for the purpose of contacting people about
this project. The contact details must remain private and must not be reproduced in publically available
reports or other documents.

Under Section 4.1.6 of the Consultation Requirements you must also provide a copy of the names of
each Aboriginal person who registered an interest to the relevant OEH regional office and Local
Aboriginal Land Council (LALC) within 28 days of the closing date for registering an interest.

Please note that the contact details in the list provided by OEM may be out of date as the list relies on
Aboriginal parties advising OEH when their details need changing. If you are aware of any incorrect
contact details on the list please contact OEM. AHIP applicants should make a note of any group they
are unable to contact as part of their consultation record.

If you wish to discuss any of the above matters further please contact Rose O'Sullivan on 4224 4177.

Yours sincerely

(-_-

^ChrisPage
Senior Team Leader, Planning - lllawarra
Regional Operations Group
Office of Environment and Heritage

Enclosure: Attachment 1 and Attachment 2
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Attachment 1: Stakeholder List, Wingecambee LGA

Badu (Murrin
Clan/Peoples)

Karia Lea 11 Jeffery Place, Moruya,
Bond NSW 2537

Barraby Cultural
Services

Lee Field 6 Macgibbon Parade, Old
Erowal Bay NSW 2540

Mob: 0476381207; email:
baduchts@gmail.com

Email:
barrabyculturalservices@gmail.com
Mobile: 0423 906 606

This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River

Bellambi Indigenous
Corporation
Gandangara
Traditional Owners

Biamanga (Murrin
Clan/Peoples)

Bilinga (Murrin
Clan/Peoples)

Bilinga Cultural
Heritage Technical
Services (Mirramajah)
Individual

Ms Kim
Moran

Seli Storer

Simalene
Carriage

Robert Brown

Email: kimmoran@hotmail.com Mobile
Phone: 0475 863 627

Email: biamangachts@gmail.com

Email: bilingachts@gmail.com

Email: bilinga@mirramajah.com

Kim Moran requested that her
contact details are not
forwarded to the Local
Aboriginal Land Council.
This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River
This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River
This group is a member of the
Mirramajah Group of RAPs

Darryl Caines 11/17-19 Grove Circuit Lake Mobile Phone: 0413 822 804
lllawarra 2528 ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ E^
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Individual

Cubbitch Barta

Cullendulla (Murrin
Clan/Peoples)

Dharug (Murrin
Clan/Peoples)

Duncan Falk
Consultancy
Gadhu Dreaming

Goobah Development
PTY LTD (Murrin
Clan/Peoples)

Gundungurra
Aboriginal Heritage
Association Inc.

Gundungurra Tribal
Council Aboriginal
Corporation
Gundungurra Tribal
Technical Services

28 Gowan Brae Avenue, Mt
Ousley, NSW 2519

55 Nightingale Rd,
Pheasants Nest NSW 2574

Gary Caines

Glenda
Chalker
Corey Smith

Andrew Bond

Duncan Falk 34 Robinia Drive Bowral

Gordon
Campbell
Basil Smith

Mr Andrew
White

Mr Eddy
Neumann

David Bell

Pimmy
Johnson Bell
Peter Foster

Teangi
Mereki Foster

NSW 2576

66 Grantham Road
Batehaven NSW 2536

c/- Benetatos White
Solicitors & Attorneys, DX
8307 Katoomba NSW 2780
d- Eddy Neumann Lawyers,

DX 11501 Sydney
Downtown NSW 2000
67 Dickens Road,
AMBERVALE NSW 2560
67 Dickens Road,
AMBERVALE NSW 2560
4 Tuppal Way, AIRDS NSW
2560
1/6 Central Avenue, OEK
FLATS NSW 2529

Ph:(02) 4227 2690; Email:
grc04@live.com.au and
garycaines87@gmail.com
Mobile Phone: 0427 218 425

Email: cullendullachts@gmail.com

Email: dharugchts@gmail.com

Email: DuncanFaIk(

This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River
This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River

hotmail.com Mobile Phone: 0406 610 644

Email: gordy2540@hotmail.com

Mob: 0405995725; email:
bunjilsmith@gmail.com

Phone: (02) 47822199 email: awhitefi

This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River

)benetatoswhite.com

Phone: (02) 92649933 email: en@eddyneumann.com.au

Mobile Phone: 0450 124 891 Email:
gundungurratectribsevices@gmail.com
Mobile Phone: 0425 066 100 Email:
gundungurratectribsevices@gmail.com
Mobile Phone: 0432 590 289 Email:
gundungurratectribsevices@gmail.com
Mobile Phone: 0420 978 969 Email:
gundungurratectribsevices@gmail.com
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Gunyuu (Murrin
Clan/Peoples)

Gunyuu Cultural
Heritage Technical
Services (Mirramajah)
Jerringong (Murrin
Clan/Peoples)

Karrial (Murrin
Clan/Peoples)

IIIawarra Local
Aboriginal Land
Council

Munyunga (Murrin
Clan/Peoples)

Munyunga Cultural
Heritage Technical
Services (Mirramajah)
Murramarang (Murrin
Clan/Peoples)

Larry Hoskins

Christopher
Payne
Sam
Wickman
Kylie Ann
Bell

Darlene
Hoskins-

McKenzie
Jodi Anne
Stewart

Karrial
Johnson

Paul Knight

Kaya Dawn
Bell

Suzannah
McKenzie

Roxanne
Smith

2/3 Colville Place,
ROSEMEADOW NSW 2560
9/15-22 Burns Road,
LEUMEAH NSW 2560

2/1 OBurnett Avenue
Gerringong NSW 2534

3 Ellen St
Wollongong NSW 2500

Mobile Phone: 0478 009 879 Email:
gundungurratectribsevices@gmail.com
Mobile Phone: 0466 975 437 Email:
gundungurratectribsevices@gmail.com
Email: gundungurratectribsevices@gmail.com

Email: gunyuuchts@gmail.com

Email: gunyuu@mirramajah.com

Mob: 0422 800 184; Email:
jerringong@gmail.com

Email: karrialchts@gmail.com

Phone: 4226 3338
Fax: 4226 3360
Email: ceo@ilalc.org.au

Email: munyungachts@gmail.com

Email: munyunga@mirramajah.com

Email: murramarangchts@gmail.com

This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River
This group is a member of the
Mirramajah Group of RAPs

This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River
This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River

This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River
This group is a member of the
Mirramajah Group of RAPs

This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River



Murri Bidgee
Mullangari Aboriginal
Corporation

Murrumbul (Murrin
Clan/Peoples)

Murrumbul Cultural
Heritage Technical
Services (Mirramajah)
Nundagurri (Murrin
Clan/Peoples)

Pejar Local Aboriginal
Land Council

Pemulwuy (Murrin
Clan/Peoples)

South West Rocks
Corporation

Tharawal Local
Aboriginal Land
Council
Thoorga Nura

^ " C-.! '

Ryan
Johnson and
Darleen
Johnson
Mark Henry

Levi
McKenzie-

Kirkbright
Newton
Carriage

Pemulwuy
Johnson

Edward
Moran
(Director)
Rebecca Ede

John
Carriage

80 Combermere Street
Goulburn NSW 2580, PO
Box 289, Goulburn, NSW,
2580

4 Crystal Place South West
Rocks NSW 2431

PO Box 245 Thirlmere NSW
2572

50B Hilltop Crescent,
Surfbeach, NSW 2536

Page 4

Mobile (Ryan): 0475 565 517 Mobile
(Darlene): 0490 051 102 Email:
murrabidgeemullangari@yahoo.com.au

Email: murrumbul@gmail.com

Email: murrumbul@mirramajah.com

Email: nundagum@gmail.com

Email: pejar1@bigpond.com,
Telephone: 4822 3552, Fax: 4822 3551

Email: pemulwuyd@gmail.com

Mobile 0499 281 456

Ph: 4681 0059; Email:
reception@tharawal.com.au

Email: thoorganura@gmail.com Mobile
Phone: 0401 641 299

This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River
This group is a member of the
Mirramajah Group of RAPs

This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River

This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River

Three Ducks Dreaming Leonard 40 Tuggerah Circuit Ph: 0422 382 950 Email: lbjwright1977@hotmail.com
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Surveying and
Consulting
Individual

Tungai Tonghi

Walbunja (Murrin
Clan/Peoples)
Walgalu (Murrin
Clan/Peoples)

Warra Bingi Nunda
Gurri
Wingikara (Murrin
Clan/Peoples)
Wingikara Cultural
Heritage Technical
Services (Mirramajah)

Woronora Plateau
Gundungara Elders
Council

Wullung (Murrin
Clan/Peoples)

Yamanda Aboriginal
Association

i;!i;|:^@[.;,,:;;^::l-
l:!":0^i^®m:li::;l'l';l:ll;i111^

Wright

Leanne
Tungai

Troy Tungai

Hika Te
Kowhai
Ronald
Stewart

Nathanial
Kennedy
Hayley Bell

Wandai
Kirkbright

Paul
Cummins
and Kayla
Williamson
Lee-Roy
James Boota

Aunty Annie
Warren

^Es;^a:i;,;:.?:,i.,i!;i.

llL_;U^~->^l^->-^-.~l._LJ.i^.:..,_:^ _.L L.L.—.-J-.^^

FLINDERS 2529

10 Paterson Place Barrack
Heights 2528

15 Renee Crescent Moruya
Heads NSW 2537

11 Garnet Grove Flinders
2529

54 Blackwood Street
Gerringong NSW 2534

;;|Jif|@lA©,i;uffl.y:li Irgjayjqj.l.!;:;^::;1;:;;?^;;:

Email: leannecaroltungai@gmail.com
Mobile Phone: 0478157604

This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River
This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River

Mob: 0475 352 499; email: Walbunja@gmail.com

Email: troytungai72@outlook.com
Mobile Phone: 0423 350 430

Email: walgaluchts@gmail.com

Mobile Phone: 0406 924 258 Email:
warrabingi@gmail.com
Email: wingikarachts@gmail.com

Email: wingikara@mirramajah.com

This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River
This group is a member of the
Mirramajah Group of RAPs

This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River

Mob: (PC) 0418 971 660, (KW) 0414 438 744
Email: kayla_87_@hotmail.com

Mob: 0403 703 942;
Email: wullunglb@gmail.com

Email: aussie22(
0402728048

This group states that their
boundaries (Murrin Peoples)
extend from the Hawkesbury
River to the Snowy River

dodo.com.au Phone: 4871 1660 Mobile Phone:



Organisation/ Name

Yerramurra (Murrin
Clan/Peoples)

Contact
Person
Blaan Davis

Address

C/0 Murrin Administrative
Services 15 Renee Crescent
Moruya Heads NSW 2537

Page 6

Phone number; email

Email: yerramurra@gmail.com Mobile Phone: 0432 010 442
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Attachment 2: Stakeholder List, Wollongong LGA
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Badu (Murrin Karia Lea Bond 11 Jeffery
Clan/Peoples) Place, Moruya,

NSW 2537

Barraby Cultural
Services

Lee Field

Bellambi Indigenous Ms Kim Moran
Corporation
Gandangara
Traditional Owners
Biamanga (Murrin
Clan/Peoples)

Bilinga (Murrin
Clan/Peoples)

Bilinga Cultural
Heritage Technical
Services
(Mirramajah)
Individual

Individual

Seli Storer

Simalene Carriage

Robert Brown

Darryl Caines

Gary Caines

6 Macgibbon
Parade, Old
Erowal Bay
NSW 2540

11,17-19 Grove
Circuit Lake
lllawarra 2528
28 Gowan Brae
Avenue, Mt

Ousley, NSW
2519

IJ^tei©:.:fiKSIM'A';l;5 jjuj;j!.';i'i!.;ElL1^ ,':',;l"!i!!;fe?@li^§.li':;l'.;:l!i-S

Mob: 0476381207; email: baduchts@gmail.com This group states that their
boundaries (Murrin Peoples)
extend from the
Hawkesbury River to the
Snowy River

Email: barrabyculturalservices@gmail.com
Mobile: 0423 906 606

Email: kimmoran@hotmail.com Mobile: 0475 863
627

Email: biamangachts@gmail.com

Email: bilingachts@gmail.com

Email: bilinga@mirramajah.com

Mobile Phone: 0413 822 804 Email:
darrylcaines8@gmail.com

Ph:(02) 4227 2690; Email: grc04@live.com.au
and garycaines87@gmail.com

Kim Moran has requested
that her contact details are
not forwarded to the Local
Aboriginal Land Council.
This group states that their
boundaries (Murrin Peoples)
extend from the
Hawkesbury River to the
Snowy River
This group states that their
boundaries (Murrin Peoples)
extend from the
Hawkesbury River to the
Snowy River
This group is a member of
the Mirramajah Group of
RAPs
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Coomaditchie United Lorraine Brown PO Box 160,
Aboriginal Warrawong
Corporation NSW 2502
Cullendulla (Murrin Corey Smith
Clan/Peoples)

Darug Land
Observations

Individual

Dharug (Murrin
Clan/Peoples)

Duncan Falk
Consultancy

Individual

Gadhu Dreaming
Individual

Garrara Aboriginal
Corporation
Goobah
Development PTY
LTD (Murrin
Clan/Peoples)

Gundungurra Tribal
Technical Services

Anna O'Hara

James Davis

Andrew Bond

Duncan Falk

Ken Foster

Gordon Campbell
Raymond Garbutt

Raymond Ingrey

Basil Smith

David Bell

PO Box 2006
Bendelong
NSW 2539
2 Poplar Ave,
Unanderra
NSW 2526

34 Robinia
Drive Bowral
NSW 2576
68 Australia St
Matraville

66 Grantham
Road
Batehaven
NSW 2536

67 Dickens
Road,

Ph: 02 4274 7477

Email: cullendullachts@gmail.com

Email: daruglandobservations@gmail.com

Mob: 0423 715 395; Email: jvdcorp@hotmail.com

This group states that their
boundaries (Murrin Peoples)
extend from the
Hawkesbury River to the
Snowy River

Email: dharugchts@gmail.com This group states that their
boundaries (Murrin Peoples)
extend from the
Hawkesbury River to the
Snowy River

Email: DuncanFalk@hotmail.com Mobile Phone:
0406610644

Mob: 0411 818091

Email: gordy2540@hotmail.com
Email: wrxray41@gmail.com Mobile Phone: 0452
032 383
Email: raymond@bariyu.org.au

Mob: 0405995725; email: bunjilsmith@gmail.com This group states that their
boundaries (Murrin Peoples)
extend from the
Hawkesbury River to the
Snowy River

Mob: 0450 124891 Email:
gundungurratectribsevices@gmail.com
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Gundungurra Tribal
Technical Services

Gundungurra Tribal
Technical Services

Gundungurra Tribal
Technical Services

Gundungurra Tribal
Technical Services

Gundungurra Tribal
Technical Services

Gundungurra Tribal
Technical Services

Gunyuu (Murrin
Clan/Peoples)

Gunyuu Cultural
Heritage Technical
Services
(Mirramajah)
Guunamaa Dreamin
Sites and Surveying

£si?!'i§@;l l?;.s^§;c?'ip

Pimmy Johnson Bell

Peter Foster

Teangi Mereki Foster

Larry Hoskins

Christopher Payne

Sam Wickman

Kylie Ann Bell

3)?

AMBERVALE
NSW 2560
67 Dickens
Road,

AMBERVALE
NSW 2560
4 Tuppal Way,
AIRDS NSW
2560
1/6 Central
Avenue, OAK
FLATS NSW
2529
2/3 Colville
Place,

ROSEMEADO
W NSW 2560
9/15-22 Bums
Road,

LEUMEAH
NSW 2560

Darlene Hoskins-McKenzie

Richard Campbell 2 Minda
Crescent
Oakflats NSW
2529

!?'llhi@0;u£i (F?d?v?lc?is:iir1;' si^i^.1 l^iO;l@S.

Mob: 0425 066 100 Email:
gundungurratectribsevices@gmail.com

Mob: 0432 590 289 Email:
gundungurratectribsevices@gmail.com

Mob: 0420 978 969 Email:
gundungurratectribsevices@gmail.com

Mob: 0478 009 879 Email:
gundungurratectribsevices@gmail.com

Mob: 0466 975 437 Email:
gundungurratectribsevices@gmail.com

Email: gundungurratectribsevices@gmail.com

Email: gunyuuchts@gmail.com

Email: gunyuu@mirramajah.com and
management@mirramajah.com (management &
administrative email address for the Mirramajah
Group of RAPs),
Mob: 0499 688 663; email:
richardcampbell123@outlook.com

This group states that their
boundaries (Murrin Peoples)
extend from the
Hawkesbury River to the
Snowy River
This group is a member of
the Mirramajah Group of
RAPs
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lllawarra Aboriginal
Corporation

lllawarra Local
Aboriginal Land
Council
Jerringong (Murrin
Clan/Peoples)

Karrial (Murrin
Clan/Peoples)

Korewal EIouera
Jerrungurah Tribal
Elders Council
Kullila Site
Consultants and
Koori Site
Management
La Perouse Botany
Bay Corporation

Minnamunnung

Munyunga (Murrin
Clan/Peoples)

Rhonda Cruse

Paul Knight

Jodi Anne Stewart

22 Kenny
Street,
Wollongong,
NSW 2500
3 Ellen Street,
Wollongong,
NSW 2500
2/IOBurnett
Avenue

Gerringong
NSW 2534

Karrial Johnson

Ph: 02 4228 1585

Ph: (02) 4226 3338 Email: ceo@ilalc.org.au

Mob: 0422800 184; Email:
jerringong@gmail.com

Email: karrialchts@gmail.com

Uncle Rueben Brown 86 Hertford Ph: (02) 4271 3069
Street, Berkeley
NSW 2506

Paul Charles 14 Werang Mob: 0423 795 389
Road, Primbee,

NSW 2502

Yvonne Simms

Aaron Broad

Kaya Dawn Bell

10 Murrong Mob: 0466 094 491 Fax: (02) 9311 3440
Place, La

Perouse NSW
2036
1 Waratah minnamunnung@gmail.com Mob: 0402 526 888
Avenue (do not publish)
ALBION PARK
RAIL NSW
2527

Email: munyungachts@gmail.com

This group states that their
boundaries (Murrin Peoples)
extend from the
Hawkesbury River to the
Snowy River
This group states that their
boundaries (Murrin Peoples)
extend from the
Hawkesbury River to the
Snowy River

This group states that their
boundaries (Murrin Peoples)
extend from the
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Munyunga Cultural
Heritage Technical
Services
(Mirramajah)
Murramarang

(Murrin
Clan/Peoples)

Murra Bidgee
Mullangari
Aboriginal
Corporation
Murrumbul (Murrin
Clan/Peoples)

Murrumbul Cultural
Heritage Technical
Services
(Mirramajah)
NIAC

Nundagum (Murrin
Clan/Peoples)

Suzannah McKenzie

Roxanne Smith

Ryan Johnson and
Darleen Johnson

Mark Henry

Levi McKenzie-Kirkbright

PO Box 595
Moss Vale
NSW 2577

Newton Carriage

Pemulwuy (Murrin Pemulwuy Johnson
Clan/Peoples)

Email: munyunga@mirramajah.com

Email: murramarangchts@gmail.com

Hawkesbury River to the
Snowy River
This group is a member of
the Mirramajah Group of
RAPs

This group states that their
boundaries (Murrin Peoples)
extend from the
Hawkesbury River to the
Snowy River

Email: murrabidgeemullangari@yahoo.com.auMobile (Ryan): 0475 565 517
Mobile (Darlene): 0490 051 102

Email: murrumbul@gmail.com

Email: murrumbul@mirramajah.com

Ph: 4883 6639

nundagurri@gmail.com

This group states that their
boundaries (Murrin Peoples)
extend from the
Hawkesbury River to the
Snowy River
This group is a member of
the Mirramajah Group of
RAPs

Email: pemulwuyd@gmail.com

This group states that their
boundaries (Murrin Peoples)
extend from the
Hawkesbury River to the
Snowy River
This group states that their
boundaries (Murrin Peoples)
extend from the
HawkesburyRiyertothe
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Individual

South West Rocks
Corporation

nis I;I:-U,~MC';

Norma Simms

Edward Moran
(Director)

Three Ducks Leonard Wright
Dreaming Surveying
and Consulting

Thoorga Nura

Tungai Tonghi

Individual

The Wadi Wadi
Coomaditchie
Aboriginal
Corporation
(correspondence via
NIAC)
Walbunja (Murrin
Clan/Peoples)

Walgalu (Murrin
Clan/Peoples)

John Carriage

Troy Tungai

Leanne Tungai

Hika Te Kowhai

Ronald Stewart

10 Murrong
Place, La

Perouse NSW
2036
4 Crystal Place
South West
Rocks NSW
2431
40 Tuggerah
Circuit
FLINDERS
2529
50B HiIItop
Crescent,

Surfbeach,
NSW 2536
10 Paterson
Place Barrack
Heights 2528

PO Box 595
Moss Vale
NSW 2577

15 Renee
Crescent
Moruya Heads
NSW 2537

Mob: 0466 094 491

Mobile Phone: 0499 281 456

Ph: 0422 382 950 Email:
Ibjwrightl 977@hotmail.com

Email: thoorganura@gmail.com Mobile Phone:
0401 641 299

Email: troytungai72@outlook.com Mobile Phone:
0423 350 430

Email: leannecaroltungai@gmail.com Mobile
Phone:0478157604
Ph: 02 4283 3009

Snowy River

Mob: 0475 352 499 Email: Walbunja@gmail.com This group states that their
boundaries (Murrin Peoples)
extend from the
Hawkesbury River to the
Snowy River

Email: walgaluchts@gmail.com This group states that their
boundaries (Murrin Peoples)
extend from the
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Warra Bingi Nunda
Gurri
Wingikara Cultural
Heritage Technical
Services
(Mirramajah)
The Wodi Wodi
Elders Corporation

Woronora Plateau
Gundungara Elders
Council
Wullung (Murrin
Clan/Peoples)

Yerramurra (Murrin
Clan/Peoples)

Yurrandaali Cultural
Services

Nathanial Kennedy

Wandai Kirkbright

Rosina Davis (also
Muriel Davis, Joyce
Donavon, Sandra

Donavon)

Paul Cummins and
Kayla Williamson

Lee-Roy James

Boota

Blaan Davis

Bo Field

7 O'Donnell
Drive Figtree
NSW 2525
(also 484
Northcliffe
Drive, Berkeley,
NSW 2506)
11 Garnet
Grove Flinders
2529
54 Blackwood
Street
Gerringong
NSW 2534

C/0 Murrin
Administrative
Services 15
Renee Crescent
Moruya Heads
NSW 2537
3 Sheeran
street, Old
Erowal Bay
NSW 2540

Mobile Phone: 0406 924 258 Email:
warrabingi@gmail.com
Email: wingikara@mirramajah.com

Ph: 4244 3340 (also 4271 8088)

Hawkesbury River to the
Snowy River

This group is a member of
the Mirramajah Group of
RAPs

Mob: (PC) 0418 971 660, (KW) 0414 438 744 Email: kayla_87_@hotmail.com

Mob: 0403 703 942; Email: wullunglb@gmail.com This group states that their
boundaries (Murrin Peoples)
extend from the
Hawkesbury River to the
Snowy River

Email: yerramurra@gmail.com Mobile Phone:
0432010442

This group states that their
boundaries (Murrin Peoples)
extend from the
Hawkesbury River to the
Snowy River

Email: yurrandaalLcs@outlook.com; Mobile:
0457 546 643
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Layne Holloway

From: Renee Regal
Sent: Tuesday, 25 September 2018 4:07 PM
To: Sam Richards
Subject: FW: Niche - Dendrobium Mine Development Consent Area
Attachments: Niche - Dendrobium Mine Development Consent Area.docx

LW 20‐21 
 

From: Jodie Rikiti [mailto:jodie.rikiti2@det.nsw.edu.au]  
Sent: Tuesday, 25 September 2018 4:00 PM 
To: Renee Regal  
Subject: Niche ‐ Dendrobium Mine Development Consent Area 
 
Dear Renee 
 
Please see attached search as requested. 
 
Regards 
Jodie Rikiti 
Administrative Support Officer, 
Governance 
Office of The Registrar ALRA 1983 
Phone: 02 8633 1266 
Email: jodie.rikiti2@oralra.nsw.gov.au 
P.O Box 5068 
PARRAMATTA NSW 2124 
Website: www.oralra.nsw.gov.au 
 

 
********************************************************************** 
This message is intended for the addressee named and may contain  
privileged information or confidential information or both. If you  
are not the intended recipient please delete it and notify the sender. 
**********************************************************************  
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Wingecarribee Shire Council’s 

Registered Aboriginal Stakeholders  
 
 

Stakeholder Contact Details 

Tharawal Local 
Aboriginal Land Council 
 

Acting CEO: Denise Ezzy 
Tharawal Local Aboriginal Land Council 
PO Box 168  
PICTON NSW 2571 
 
Email: reception@tharawal.com.au  
Ph: (02) 46810059 
 

Cubbitch Barta Native 
Title Claimants  
 

Glenda Chalker 
Cubbitch Barta Native Title Claimants Aboriginal Corporation 
55 Nightengale Road 
PHEASANTS NEST  NSW  2574  
 
Email: kgchalker@bigpond.com 
Ph: 0427 218 425 or (02) 46841129 
 

Coomaditchie 
Aboriginal Corporation  
 
 

Coomaditchie Aboriginal Corporation 
PO Box 160 
Warrawong 
NSW 2560 
 
Email: admin@cuac.ngo.org.au  
Tel: +61 2 4274 7477 
Fax: +61 2 4274 7075 
 

Korewal Elouera 
Jerrungarugh Tribal  
 

Uncle Ruben Brown and Aunty Gwen Brown 
Korewal Elouera Jerrungarugh Tribal Aboriginal Elders Corporation 
86 Hertford Street 
BERKELEY  NSW  2506 
 

Wodi Wodi Traditional 
Owners Corporation  
 

Aunty Elaine Sturgeon 
C/0 Post Office Jervis Bay 
CRESWELL NSW 2540 
 
Email: 
elainegc@southcoastmedicalserviceaboriginalcorporation.org.au 
Or elainegc@scmsac.org.au 
Ph: (02) 44421250 
 

Gundungurra Aboriginal 
Heritage Association 
Inc 

Aunty Merle Williams 
P.O. Box 31, Lawson NSW 2783 
 
Email: mwilliams18@bigpond.com 
Ph: 02 4757 3223 
 

Gundungurra Tribal 
Council Aboriginal 
Organisation 
 

Aunty Sharon Brown 
Gundungurra Tribal Council Aboriginal Organisation 
14 Oak Street, Katoomba NSW 2780 
 
Email: sharonbrown@gundungurra.org.au 
www.gundungurra.org.au 
Ph: 02 4782 3081 

mailto:kgchalker@bigpond.com
mailto:admin@cuac.ngo.org.au
mailto:elainegc@southcoastmedicalserviceaboriginalcorporation.org.au
mailto:elainegc@scmsac.org.au
mailto:mwilliams18@bigpond.com
http://www.gundungurra.org.au/


 
 
 

Stakeholder Contact Details 

 

Illawarra Local 
Aboriginal Land Council  
 

Interim CEO: Paul Knight 
Illawarra Local Aboriginal Land Council  
3 Ellen Street 
Wollongong NSW 2500 
 
Email: ceo@ilalc.org.au 
Ph: 02 4226 3338 
 
 

Individual Kim Moran 
48 Rothery Road 
BELLAMBI NSW 2518 
 
Email: kimmoran@hotmail.com 
Ph: 02 42856836  
 

Independent Jo Albany 
 
Email: retroperspective@gmail.com 
Ph: 0448 882 350 
 

Independent  Trish Levitt 
 
Email: kalawatawarra@hotmail.com 
Ph: 0414 755 672 
 

Platypus Dreamin Wendy Lotter 
 
Email: platypusdreamin@gmail.com  
Ph: 0422 631 243  
 

Yamanda Aboriginal 
Association 
 

Aunty Val Mulcahy  
 
40 Currockbilly St 
Welby  NSW  2575 
 
Email: yamanda@live.com.au 
Ph: 0412 466 430 or (02) 48722576 
 

Gibbergunyah 
Aboriginal Association 

Sandra Brooks  
 
Email: gibbergunyah@live.com.au 
Ph: 0412 791 178 

Independent Adrian Shafer 
 
PO Box 489 High St 
Penrith 2750 
 
Ph: 0410 775 513 
 

Duncan Falk 
 
 
 
 

PO Box 1018 
Mittagong, NSW 2575 
 
Email: kanga26@live.com.au Ph: 0414 755 672 
 

mailto:ceo@ilalc.org.au
mailto:kimmoran@hotmail.com
mailto:retroperspective@gmail.com
mailto:kalawatawarra@hotmail.com
mailto:platypusdreamin@gmail.com
mailto:yamanda@live.com.au
mailto:gibbergunyah@live.com.au
mailto:kanga26@live.com.au


 
 
 

Stakeholder Contact Details 

 

Peter Falk Consultancy Peter Falk 
PO Box 1018 
Mittagong NSW 2575 
 
Email: kanga26@live.com.au 
Ph: 0401 938060 
 
Notified on 04.04.18 that Peter has moved out of the area and will 
no longer be on the registered list 
 

Families Sharing 
Culture Aboriginal 
Corporation 

Elizabeth Taylor 
 
Email: familiessharingculture@gmail.com 
Ph: 0432 236 875 

mailto:kanga26@live.com.au
mailto:familiessharingculture@gmail.com


 
 
 
 

Stakeholder Contact Details 

Gundungurra Aboriginal 
Heritage Association 
Inc 

Chairperson Merle Williams 
 
PO Box 31 
LAWSON NSW 2783 

Pejar LALC Coordinator: Delise Freeman 
 
80 Combermere Street 
GOULBURN NSW 2580 
 
Ph: (02) 4822 3552 

 
 



 

 

 
 

24 September 2018 

 

South 32-Illawarra Coal Holdings Pty Ltd 

c/Renee Regal  

Niche Environment and Heritage  

Po Box 2443 

North Parramatta NSW 1750 

 

 

 

      Sent by email: rregal@niche-eh.com  
  

Dear Madam, 

 

Re: Dendrobium Mine-Aboriginal community consultation for the proposed 

Dendrobium Area 3C Longwalls 20-21 

 

 

I refer to your letter dated 12 September 2018, in which you seek the names of 

Aboriginal people who may hold cultural knowledge in relation to the proposed new 

Dendrobium Area 3C Longwalls 20-21. 

 

Background 

NTSCORP Limited (NTSCORP) has statutory obligations under the Native Title Act 

1993 (Cth) (NTA) to protect the native title rights and interests of Traditional Owners 

in New South Wales (NSW) and the Australian Capital Territory (ACT).  

 

NTSCORP is funded under Section 203FE of the NTA to carry out the functions of a 

native title representative body in NSW and the ACT. NTSCORP provides services to 

Aboriginal Traditional Owners who hold or may hold native title rights and interests in 

NSW and the ACT, specifically to assist them to exercise their rights under the NTA.  

 

As you are aware, NTSCORP Limited (NTSCORP) acts on behalf of the South Coast 

People in relation to their native title determination application (Federal Court 

Proceedings NSD 1331/2017). 

 

Identifying Aboriginal people who should be consulted 

 

The National Parks and Wildlife Act 1974 (NSW) requires that ‘traditional owners or 

custodians’ be the primary persons consulted by proponents in relation to proposed 

projects. According to the NSW Office of Environment and Heritage publication 

Aboriginal cultural heritage consultation requirements for proponents 2010, traditional 

owners or custodians are in the first instance to be identified through the following: 

mailto:rregal@niche-eh.com


 

 

 
 

 Native title holders 

 Registered native title claimants 

 Aboriginal Owners registered under the Aboriginal Land Rights Act 1983 

(NSW). 

The Applicants for the South Coast People native title claim (NSD 1331/2017) should 

also be consulted. The Applicants for the South Coast People are:  

 

 Gwenda Jarrett 

 Wally Stewart 

 Dean Kelly 

 Alieen Mongta  

 Mark Tinelt Parsons 

 Cathy Thomas 

 Les Simon 

 Marilyn Pickalla Campbell 

 Teresa Mongta 

 John Brierley 

 William Cambell  

 

In addition to the Applicants for the South Coast application, the following person has 
indicated to NTSCORP that he holds cultural knowledge in relation to the project 
area and should also be consulted: Newton Carriage. 
 
The contact details for the above-mentioned persons can be obtained by contacting 
NTSCORP. Should you require any more information, please contact me or Anupam 
Singh on (02) 9310 3188 or via email at aantony@ntscorp.com.au or 
asingh@ntscorp.com.au.  
 

 

 

Yours Sincerely, 

 

 

 

 

Anjaline Antony  

Solicitor – Strategic Development 

NTSCORP Ltd 

 
 

mailto:aantony@ntscorp.com.au
mailto:asingh@ntscorp.com.au


 

 

 

B1.4 Registrations 
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Layne Holloway

From: Renee Regal
Sent: Wednesday, 12 September 2018 5:03 PM
To: Sam Richards
Subject: FW: Dendrobium Mine- Aboriginal Community Consultation
Attachments: EOI-DENDROBIUM MINE.docx; PUBLICLIABILTY.pdf; Workers Insurance 

Certificate.pdf

 
 
From: lee field [mailto:barrabyculturalservices@gmail.com]  
Sent: Wednesday, 12 September 2018 1:37 PM 
To: Renee Regal  
Subject: Re: Dendrobium Mine‐ Aboriginal Community Consultation 
 
Dear Renee, 
 
Barraby Cultural Services would like to register our interest in this project. 
Please see our attached letter of registration and current certificates for field work. 
 
Kind Regards 
Lee Field 
Barraby Cultural Services 
 

 

This email has been scanned for spam and viruses by Proofpoint Essentials. Click here to report this email 
as spam. 
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Layne Holloway

From: gary caines <garycaines87@gmail.com>
Sent: Thursday, 20 September 2018 4:03 PM
To: Renee Regal
Cc: Sam Richards
Subject: Dendrobium Mine - Aboriginal community consultation ~ Dendrobium Area 3C 

Longwalls 20-21

South 32‐Illawarra Coal Holdings Pty Ltd 
c/ Renée Regal 
Niche Environment and Heritage 
PO Box 2443 
North Parramatta NSW 1750 
 
Dear Renee (& Sam), 
 
Please register my self (obo me&Mine Family, in‐sole) as a personal source of Authority, who may hold cultural 
knowledge of, or who have a right or interest in determining the cultural heritage significance of Aboriginal 
objects and/or places in the Project area. 
 
The [intended] purpose of the consultation will be to assist the proponent with: 
 
� determining the cultural significance of Aboriginal objects and /or places relevant to the Subject Area; 
� the preparation of an Aboriginal Heritage Plan to support the preparation of a Subsidence Management Plan 
(SMP), which will be completed under condition 7 schedule 3 of the Dendrobium Development Consent; 
� the preparation an Aboriginal Cultural Heritage Assessment; 
� assisting in the development of appropriate management recommendations for any identified Aboriginal objects 
that might be identified during the process; and to 
� assist the Director General of OEH in his or her consideration and determination of any Aboriginal Heritage Impact 
Permit application, if required. 
 
The imprimatur, choses and narratives for this exercise are of “alien origins” obo a Sovereign with [a] Power[s] 
penultimately inept & ultra vires for the continuing [de facto] consentings allowing for the [on‐going] ecocide & 
genocide of sacred traditional horizons in [my Murra] people’s fullest spectrum of County (sovereignty). 
 
As per Section 4.1.5 of the Office of Environment and Heritage Aboriginal Cultural Heritage Consultation 
Requirements for Proponents 2010, may I request that Illawarra Coal does not forward the names of Aboriginal 
persons and groups who register an interest to the Office of Environment and Heritage (OEH) and the Illawarra Local 
Aboriginal Land Council (ILALC). 
 
The proponent (South32 / ICH Plc) has yet to resolve anomalies associated with prior engagements on BSOP & alike 
Projects, and may I please request considerable reviewings of such history? 
 
Regards garyC 
 

 

Virus-free. www.avast.com  
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Layne Holloway

From: Renee Regal
Sent: Tuesday, 18 September 2018 4:04 PM
To: Sam Richards
Subject: FW: Dendrobium Area 3C

 
 
From: Paul Knight [mailto:ceo@ilalc.org.au]  
Sent: Tuesday, 18 September 2018 10:11 AM 
To: Renee Regal  
Subject: Dendrobium Area 3C 
 
Hi Renee, 
 
I'm just touching base after having a short break in relation to the above mentioned consultation. Can you 
please let me know if I had previously responded to the consultation process for this development. I feel it 
may have slipped through. 
 
Cheers 
 
Paul 
 
 
--  
Paul Knight 
Chief Executive Officer 
 
 
Illawarra Local Aboriginal Land Council 
3 Ellen Street,  
Wollongong NSW 2500 
Ph: 4226 3338 
Fax: 4226 3360 
 
I acknowledge the traditional owners and custodians of the land I work on as the first people of this country. 
 
The information in this e-mail is confidential and may be legally privileged. It is intended solely for the addressee. 
Access to this e-mail by anyone else is unauthorised.  
 
If you have received this communication in error, please notify us immediately by return e-mail with the subject 
heading "Received in error" or telephone 02 4226 3338, then delete the email and destroy any copies of it. If you are 
not the intended recipient, any disclosure, copying, distribution or any action taken or omitted to be taken in reliance 
on it, is prohibited and may be unlawful.  
 
Opinions, conclusions and other information in this e-mail and any attachments that do not relate to the official 
business of the ILALC are neither given nor endorsed by it. Views expressed in this message are those of the 
individual sender and are not necessarily the views of Illawarra Local Aboriginal Land Council. This email may be 
made available to third parties in accordance with the Government Information (Public Access) Act 2009. 
 
ILALC cannot guarantee that e-mail communications are secure or error-free, as information could be intercepted, 
corrupted, amended, lost, destroyed, arrive late or incomplete, or contain viruses. 
 

 



1

Layne Holloway

From: Renee Regal
Sent: Monday, 24 September 2018 5:13 PM
To: Sam Richards
Subject: Fwd: Aboriginal knowledge holders to assist Niche Environment and Heritage 
Attachments: image002.png; ATT00001.htm; image003.jpg; ATT00002.htm; image004.jpg; 

ATT00003.htm; 20180924 South Coast _ltr OEH_ Dendrobium Mine.pdf; 
ATT00004.htm

 
 
 
Begin forwarded message: 

From: Anjaline Antony <aantony@ntscorp.com.au> 
Date: 24 September 2018 at 5:09:39 pm AEST 
To: "rregal@niche‐eh.com" <rregal@niche‐eh.com> 
Subject: Aboriginal knowledge holders to assist Niche Environment and Heritage  

WITHOUT PREJUDICE  

  
  



1

Layne Holloway

From: Renee Regal
Sent: Tuesday, 18 September 2018 4:04 PM
To: Sam Richards
Subject: FW: Dendrobium area 3C

 
 

From: James Davis [mailto:jvdcorp@hotmail.com]  
Sent: Friday, 14 September 2018 2:35 PM 
To: Renee Regal  
Subject: Dendrobium area 3C 
 
Hi Renee, 
could you please register me for upcoming work/surveys at Dendrobium Area 3C 
Hope to hear from you soon 
Thanks 
 
James Davis  
Wodi Wodi Traditional Owner 

 
 

This email has been scanned for spam and viruses by Proofpoint Essentials. Click here to report this email 
as spam. 
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Layne Holloway

From: Renee Regal
Sent: Wednesday, 19 September 2018 11:53 AM
To: Sam Richards
Subject: FW: Dendrobium Mine Area 3C 

FYI. Though I took her call to mean she was registered last Friday. 
Kind regards, 
Renée 

From: Kayla Williamson [mailto:kayla_87_@hotmail.com]  
Sent: Wednesday, 19 September 2018 11:29 AM 
To: Renee Regal  
Subject: Dendrobium Mine Area 3C  
Hi Renee 
Woronora Plateau Gundangara Elders Council would like to register for consultation for the proposed 
Dendrobium Area 3C Longwalls 20-21. 
Please send all correspondence to: 
11 Garnett Grove 
FLINDERS NSW 2529  
Or 
Kayla_87_@hotmail.com 
Kind Regards 
Kayla Williamson 
0414438744 

This email has been scanned for spam and viruses by Proofpoint Essentials. Click here to report this email 
as spam. 
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Layne Holloway

From: Renee Regal
Sent: Wednesday, 12 September 2018 5:03 PM
To: Sam Richards
Subject: FW: Dendrobium Mine- Aboriginal Community Consulation
Attachments: CGU-Certificate-Of-Currency-4103058.pdf; Workers Insurance Certificate of 

Currency.pdf; YULAY EOI- DENDROBIUM.docx

 
 
From: arika jalomaki [mailto:yulayculturalservices@gmail.com]  
Sent: Wednesday, 12 September 2018 1:39 PM 
To: Renee Regal  
Subject: Re: Dendrobium Mine‐ Aboriginal Community Consulation 
 
Att: Renee Regal 
 
Yulay would like to register interest in this project. 
Please see the attached Letter of Registration and copies of Certificates of currency for field works. 
 
Kind Regards 
Arika Jalomaki 
Yulay Cultural Services 
 

 

This email has been scanned for spam and viruses by Proofpoint Essentials. Click here to report this email 
as spam. 
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Layne Holloway

From: Renee Regal
Sent: Wednesday, 12 September 2018 5:03 PM
To: Sam Richards
Subject: FW: Dendrobium Mine- Aboriginal Community Consultation
Attachments: EOI-DENDROBIUM MINE.docx; PUBLICLIABILITY.pdf; WORKERSCOMP.pdf

 
 

From: Bo Field [mailto:yurrandaali_cs@hotmail.com]  
Sent: Wednesday, 12 September 2018 1:34 PM 
To: Renee Regal  
Subject: Re: Dendrobium Mine‐ Aboriginal Community Consultation 
 
 
Dear Renee Regal, 
 
Yurrandaali would like to register our interest in this project. 
 
Please see the attached: 
Letter of Registration 
Certificates Of Currency 
 
Kind Regards 
Bo Field 
Yurrandaali Cultural Services 
Sent from Outlook 
 
 

This email has been scanned for spam and viruses by Proofpoint Essentials. Click here to report this email 
as spam. 
 



 

 

 

B1.5 Section 4.1.6 notification of OEH and LALC 

 

  



  

 

26 September 2018 

Susan Harrison 
Senior Team Leader Planning 

Office of Environment and Heritage 

PO Box 644,  

Parramatta NSW 2124 

gs.ach@environment.nsw.gov.au 

 

Dear Ms Harrison, 
 

Re: Dendrobium Mine – Aboriginal Cultural Heritage Assessment for the proposed Dendrobium Area 3C 

Longwalls 20-21. 

I am writing to inform the Office of Environment and Heritage, as per Section 4.1.6 of the Aboriginal 

cultural heritage consultation requirements for proponents DECCW 2010 that the following Aboriginal 

groups have registered for the above mentioned project: 

 Illawarra Local Aboriginal land Council - Paul Knight 

 Yurrandaali Cultural Services - Bo Field 

 Barraby Cultural Services - Lee Field  

 Yulay Cultural Services - Arika Jalomaki  

 Wodi Wodi Traditional Owner - James Davis 

 Woronora Plateau Gundungara Elders Council - Paul Cummins and Kayla Williamson 

 Individual - Gary Caines  

 South Coast People Native Title Claimants - Gwenda Jarrett and Wally Stewart 

 Cubbitch Barta Native Title Claimants - Mrs Glenda Chalker 
 

Should you require any further information please feel free to call or email on 0458 000 590 and 
srichards@niche-eh.com. 
 
Yours sincerely 

 

Sam Richards 
Heritage Consultant 
Niche Environment and Heritage 

mailto:gs.ach@environment.nsw.gov.au


  

 

26 September 2018 

Paul Knight  
Illawarra Local Aboriginal land Council 
3 Ellen Street, 
Wollongong NSW 2500 
ceo@ilalc.org.au  
 

Dear Mr Knight, 
 
Re: Dendrobium Mine – Aboriginal Cultural Heritage Assessment for the proposed Dendrobium Area 3C 

Longwalls 20-21. 

I am writing to inform the Illawarra Local Aboriginal land Council, as per Section 4.1.6 of the Aboriginal 
cultural heritage consultation requirements for proponents DECCW 2010 that the following Aboriginal 
groups have registered for the above mentioned project: 
 

 Illawarra Local Aboriginal land Council - Paul Knight 

 Yurrandaali Cultural Services - Bo Field 

 Barraby Cultural Services - Lee Field  

 Yulay Cultural Services - Arika Jalomaki  

 Wodi Wodi Traditional Owner - James Davis 

 Woronora Plateau Gundungara Elders Council - Paul Cummins and Kayla Williamson 

 Individual - Gary Caines  

 South Coast People Native Title Claimants - Gwenda Jarrett and Wally Stewart 

 Cubbitch Barta Native Title Claimants - Mrs Glenda Chalker 
 

Should you require any further information please feel free to call or email on 0458 000 590 and 
srichards@niche-eh.com. 
 
Yours sincerely 

 

Sam Richards 
Heritage Consultant 
Niche Environment and Heritage 

mailto:ceo@ilalc.org.au


B2 Stage 2 - Presentation of project information and Assesment Methodology 



27 September 2018 

Mr Paul Knight 

Illawarra Local Aboriginal Land Council 

3 Ellen Street  

WOLLONONG NSW 2533 

To Paul 

Re: Dendrobium Mine - Aboriginal Cultural Heritage Assessment for proposed Dendrobium Area 3C 

Longwalls 20-21 

Thank you for registering an interest in the Aboriginal Cultural Heritage Assessment for the proposed 

Dendrobium Area 3C Longwalls 20-21.  

In accordance with Section 4.2 of the Office of Environment and Heritage (OEH, formerly the Department of 

Environment, Climate Change and Water (DECCW)) Aboriginal cultural heritage consultation requirements 

for proponents 2010 the proponent much initiate arrangement for presenting information to the registered 

Aboriginal parties about the proposed project, and the cultural heritage assessment methodology. 

Please find within this letter a document that provides: 

 A brief description of the project, and

 The proposed methodology for the cultural heritage assessment.

In accordance with the Office of Environment and Heritage (formerly the Department of Environment, 

Climate Change and Water) Aboriginal cultural heritage consultation requirements for proponents 2010 

(DECCW, 2010) Illawarra Coal is consulting with Aboriginal persons and groups who may hold cultural 

knowledge of, or who have a right or interest, in Aboriginal objects, places and/or Aboriginal cultural 

heritage in the proposed areas of development.  

Please find enclosed information about the proposed works. If you have any comments, suggestions or 

queries regarding the methodology, please contact Niche Environment and Heritage. 

We have also included a questionnaire which will assist Illawarra Coal in selecting a suitable field team for 

site inspections. Please return the completed questionnaire and any comments on the methodology no 

later than close of business 18th October 2018. Please note that the consultation process does not oblige 

Illawarra Coal to employ or otherwise reimburse those Aboriginal people who register an interest in the 

project.  

Please note that fieldwork participants from the Registered Aboriginal Parties will be required to be 

physically fit and provide the following prior to engagement:  

 Current insurances (Public Liability and Workers Compensation)



 

 

 Written agreement to comply with Illawarra Coal and Niche Environment and Heritage 

Occupational Health and Safety policies and procedures 

 Your organisations fieldwork rates 
 

 

Please direct all correspondence, the completed questionnaire and your interest in fieldwork to the contact 

details provided below at your earliest convenience. 

Renée Regal 
Niche Environment and Heritage 
PO Box 2443 
North Parramatta NSW 1750 
Telephone:  0488 224 758 
Fax:   02 4017 0071 
Email:   rregal@niche-eh.com  
 

 

Yours sincerely, 

 

Renée Regal-Team Leader Heritage  

Niche Environment and Heritage 

  

mailto:rregal@niche-eh.com


 

 

1. Cultural connection 

Please describe the nature of your cultural connection to the country on which the Project is situated. 

Please include any relevant cultural knowledge or knowledge of Aboriginal objects or places. If you are a 

Traditional Owner please state this clearly.  

  



 

 

2. Representing other community members 

Please state who you or your organisation represents. Do you or your organisation represent other 

members of the Aboriginal community? If so please describe how information is provided to the other 

members, and how their information and knowledge may be provided back to Illawarra Coal and Niche 

Environment and Heritage.  

  



 

 

3. Previous experience 

Please list your relevant (for example, in the area of the proposed project) previous experience in providing 

cultural heritage advice and survey participation.  

  



 

 

4. Schedule of Rates 

Please provide your schedule of rates for fieldwork participation, and include any expenses you may expect 

to incur, and the rate at these will be sought to be reimbursed. 

  



 

 

5. Insurances 

Suitable WorkCover (for employers) and Liability insurances are required in order for Illawarra Coal to 

engage you / your organisation for advisory services. 

Please list your insurances using insurer name and policy number, and a copy where relevant 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

27th September 2018 

 

Mr Paul Knight 

Illawarra Local Aboriginal Land Council  

3 Ellen Street  

WOLLONONG NSW 2533 

 
 
To Paul 

Re: Dendrobium Mine - Aboriginal Cultural Heritage Assessment for proposed Dendrobium Area 3C 

Longwalls 20-21 

Thank you for registering an interest in the Aboriginal Cultural Heritage Assessment for the proposed 

Dendrobium Area 3C Longwalls 20-21.  

In accordance with Section 4.2 of the Office of Environment and Heritage (OEH, formerly the Department of 

Environment, Climate Change and Water (DECCW)) Aboriginal cultural heritage consultation requirements 

for proponents 2010 the proponent must initiate arrangements for presenting information to the registered 

Aboriginal parties about the proposed project, and the cultural heritage assessment methodology. 

Please find within this letter a document that provides: 

 A brief description of the project, and 

 The proposed methodology for the cultural heritage assessment. 
 

Please review the project information and methodology. The purpose of the review of the project 

information and methodology is for you to suggest any protocols you may wish to be adopted into the 

information gathering process and assessment methodology, and to highlight any other matters such as: 

 whether there are any Aboriginal objects of cultural value to Aboriginal people in the area of the 

proposed project; 

 whether there are any places of cultural value to Aboriginal people in the area of the proposed project 

(whether they are Aboriginal places declared under s.84 of the NPW Act or not). This will include places 

of social, spiritual and cultural value, historic places with cultural significance, and potential 

places/areas of historic, social, spiritual and/or cultural significance; 

 Information about the cultural significance and values of the Aboriginal sites that might affect, inform 

or refine the methodology or assessment; 

 Influence the design of the method to assess cultural and scientific significance of the Aboriginal sites; 

 Actively contribute to the development of cultural heritage management options; and/or 

 Comment on draft assessment reports before they are submitted for assessment.  
 



 

 

Please find overleaf, details regarding the proposed Aboriginal Cultural Heritage Assessment proposed for 

Dendrobium Area 3C Longwalls 20-21. 

  



 

 

Project Description 

The Dendrobium Mine is an existing underground coal mine located in the Southern Coalfield of NSW. 

Illawarra Coal Holdings Pty Ltd (Illawarra Coal), a wholly owned subsidiary of South32 Limited (South32), 

propose to extract Longwalls 20 and 21 in Dendrobium Area 3C, located within the existing Dendrobium 

Development Consent Area.  

The Dendrobium Mine was approved by the NSW Minister for Urban Affairs and Planning in 2001 under the 

NSW Environmental Planning and Assessment Act 1979 (EP&A Act). Construction for the Dendrobium Mine 

commenced in January 2002, with longwall mining commencing in April 2005. The existing mining 

operations are undertaken in accordance with NSW Development Consent (DA 60-03-2001) and the 

Approval Decision (EPBC 2001/214) issued in 2001 under the Commonwealth Environment Protection and 

Biodiversity Conservation Act 1999 (EPBC Act). Subsidence Management Plan (SMP) Approval will be sought 

from the Secretary of the Department of Planning and Environment, as required by Schedule 3 Condition 7 

of the Development Consent. 

Further to the approval of the SMP an Aboriginal Heritage Impact Permit (AHIP) may be sort from the 

Director General of the Office of Environment and Heritage (OEH). 

The project will involve the management of Aboriginal sites within the vicinity of the proposed Dendrobium 

Area 3C, Longwalls 20-21 (hereafter referred to as the ‘Subject Area’). The location of the proposed project 

covers approximately 538 ha, in the area between Lake Cordeaux and Lake Avon, approximately 11 km 

west of Wollongong within the Wingecarribee Shire and Wollongong City Local Government Area’s. 

Longwalls 20-21 are a continuation of a series of Longwalls that extend into the approved Dendrobium Area 

3C area. These longwalls are located in the Cordeaux Water Catchment; including the catchments of 

Donalds Castle Creek and Wongawilli Creek. This area has Aboriginal sites associated with them. Sites that 

fall within the 35 degree angle of draw for subsidence surrounding Longwalls 20 and 21 will be studied. 

AHIMS ID#52-2-1647 - Browns Road Site 20 and AHIMS ID#52-2-0458 West Cordeaux Browns Road Site 33 

will both be baseline recorded as part of this assessment. 

Methodology for Aboriginal Cultural Heritage Assessment  

South32 has engaged Niche Environment and Heritage (Niche) to assist with: 

 the preparation an Aboriginal Cultural Heritage Assessment; 

 determining the cultural significance of Aboriginal objects and /or places relevant to the Subject Area; 

 Include an impact assessment and provide appropriate management recommendations for any 

identified Aboriginal objects that might be identified during the process to inform an AHIP application 

as required; 

 detail the community consultation process and any Aboriginal cultural heritage values identified, in 

compliance with the Aboriginal cultural heritage consultation requirements for proponents 2010. 
 

Aboriginal Cultural Heritage Assessment (ACHA) 

The Aboriginal cultural heritage assessment will follow the guidelines set out in the: 

 The National Parks and Wildlife Act 1974. 

 Guide to Investigating, Assessing and Reporting on Aboriginal Cultural Heritage in NSW. 



 

 

 Code of Practice for Archaeological Investigation of Aboriginal Objects in New South Wales. 

 Aboriginal cultural heritage consultation requirements for proponents 2010 

 The Burra Charter - The Australian National Committee of the International Council on Monuments and 

Sites. 
 

The ACHA will follow the general methodology described by the tasks below: 

 Desktop assessment – compile and analysis previous assessment within the local region. To avoid 

repeating previous work, as much information as possible would be incorporated into the ACHAR and 

AR. 

 Searches of the relevant heritage registers (OEH AHIMS, Heritage Branch Heritage Inventory 

and Local Environmental heritage schedules from: Wingecarribee Shire Council and 

Wollongong City Council). 

 Background research including; Previous Aboriginal and non-Aboriginal heritage studies and 

reports; Historical development and use of the area, landscape analysis and settlement 

characterisation consistent with the current OEH archaeological code of practice. 

 Development of a model for the prediction of Aboriginal objects in the landscape consistent 

with current OEH archaeological codes of practice. 

 Identify and predict areas of potential cultural value. 
 

 Survey - A comprehensive site survey would be undertaken by Niche along with representatives from 

the Registered Aboriginal Parties (RAPs).  

 Reporting - A draft report that satisfies the requirements of the Code of Practice for Archaeological 

Investigation of Aboriginal Objects in New South Wales (DECCW, 2010a), the Aboriginal cultural 

heritage consultation requirements for proponents 2010 (DECCW, 2010b) and the Guide to 

Investigating, Assessing and Reporting on Aboriginal Cultural Heritage in NSW (OEH, 2011) will be 

prepared, including:  

 Significance assessment and recommendations in accordance with the Burra Charter and 

relevant supporting OEH guidelines. 

 Impact assessments, including cumulative effects of the Project on Aboriginal cultural heritage 

values. 

 Incorporation of RAPs review comments into final reports. 

 AHIP application to the Director General of the OEH after the approval of the proposed SMP. 
 

Site Assessment and Baseline Recording 

Subsidence engineers will undertake an assessment of the likelihood and types of impacts that could occur 

to sites. A Report will then be forwarded to all Registered Aboriginal Parties (RAPs) to review prior to a site 

inspection.  

A site survey will be carried out (including representative of RAPs) to record in detail the identified sites 

within the Subject Area (Figure 1). The following sites will be relocated during this assessment: 

AHIMS ID Site Name 

52-2-3642 DM18 



 

 

52-2-3643 DM19 

52-2-1633 Browns Road Site 18 

52-2-1634 Browns Road Site 19 

52-2-1632 Browns Road Site 17 

52-2-1563 Donalds Castle Creek 2 

52-2-1564 Donalds Castle Creek 3 

 

Further to this baseline recording is required for 2 sites (Figure 1), AHIMS ID#52-2-1647 - Browns Road Site 

20 and AHIMS ID#52-2-0458 West Cordeaux Browns Road, this pre-mining assessment will be conducted 

during a site inspection and will be undertaken during the development of the ACHA: 

 A detailed photographic record of each of the Aboriginal heritage sites.  

 Detailed scaled plans of each site including physical characteristics and features. 

 Detailed information regarding the dimensions, composition and features of the site. 

 Discuss site conditions with RAPs and record all comments and recommendations for each site. 
 

Sensitive cultural information - Management Protocol 

If at any time during the consultation process you provide cultural information regarding sites or any other 

matter, please provide any information regarding how you would like sensitive cultural information to be 

managed such as: 

 Any restrictions on access and material. 

 Any restrictions on communication of the material (confidentiality). 

 Any restrictions on the location/storage of the material. 

 Any cultural recommendations on handling the material. 

 Any names and contact details of persons authorised within the relevant Aboriginal group to make 

decisions concerning the Aboriginal material and degree of authorisation. 

 Any details of any consent given in accordance with customary law. 

 Any access and use by the RAPs of the cultural information in the material. 

Critical Timelines 

Critical timelines for the ACHA are outlined in Table 1 overleaf. Please note that some of these timeframes 

are estimates at this stage in the process (subject to change) and are provided to allow forward planning of 

personnel and resources. 

  



 

 

Table 1: Critical timelines for the Dendrobium Area 3C Longwalls 20-21 

Project item Due date 

Provision of comments on the proposed methodology (this 

document) 

Within 28 days from delivery of this document 

Archaeological survey Week of 29nd October for approximately six days 

Provision of the draft ACHA report (including the proposed 

management and mitigation measures) to registered 

Aboriginal stakeholders for review. 

Within two weeks of the completion of the field survey 

Provision of comments on draft ACHA report Within 28 days from delivery of the draft report 

Collation of cultural significance information Ongoing throughout the process until end of the draft ACHA 

report review period. 

Finalisation of the ACHA report in consideration of comments 

received 

Generally, within one week of the draft report comment 

deadline 

Aboriginal Heritage Impact Permit Sort after the approval of the Subsidence Management Plan 

 

If you would like further information, or have any questions regarding the proposed works and assessment 

methodology please do not hesitate to contact me.  

The Aboriginal cultural heritage consultation requirements for proponents 2010 allow a minimum of 28 

days for comments to be provided on the methodology, so we would appreciate your input by COB 25th 

October 2018. 

Please provide any cultural information in a format you deem suitable, and don’t hesitate to call and 

discuss any special requirements you may have regarding this. Please provide written information or 

comments on the methodology, or feel free to call me to provide comments, at the address below. 

South 32-Illawarra Coal Holdings Pty Ltd 

c/o Renée Regal 

Niche Environment and Heritage 

PO Box 2443 

North Parramatta NSW 1750 

Telephone: 0488 224 758 

Email: rregal@niche-eh.com  

Yours sincerely 

 

Renée Regal 

Team Leader-Heritage 

Niche Environment and Heritage 

  

mailto:rregal@niche-eh.com
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B3 Stage 3 - Responses to  project information and assessment methodology and Gathering 

information about the cultural significance of the Subject Area 



1

Layne Holloway

From: lee field <barrabyculturalservices@gmail.com>
Sent: Wednesday, 3 October 2018 10:22 AM
To: Renee Regal
Subject: Re: #3638 Dendrobium Area 3 C LW 20-21 Project methodology
Attachments: image012.jpg; Dendrobium Mine -ACHA.docx; Workers Insurance Certificate.pdf; 

PUBLICLIABILTY.pdf

Dear Renee, 
 
Barraby Cultural Services supports the methodology for this project. 
 
Please see the attached Letter and Insurances 
 
Regards  
Lee Field 
 
On Thu, Sep 27, 2018 at 6:27 AM Renee Regal <rregal@niche-eh.com> wrote: 

Good morning, 

Please find attached the project information for the Dendrobium Area 3C Longwalls 20-21 Assessment. 

Kind regards, 

Renée 

Renée Regal BA(Hons)   
Team Leader- Heritage 

Illawarra- South Coast 
 

The linked image cannot be displayed.  The file may have been moved, renamed, or deleted. Verify that the link points to the correct file and location.
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Layne Holloway

From: James Davis <jvdcorp@hotmail.com>
Sent: Tuesday, 16 October 2018 4:22 PM
To: Renee Regal
Subject: Re: #3638 Dendrobium Area 3C LW 20-21 Project Information
Attachments: Dendrobium Mine Application.pdf; GIO Business Protect Certificate of Currency 

GPM004734364.pdf

Hi Renee 
 
Please find attached my registration and insurance for the Dendrobium Mine Cultural Heritage survey. 
 
Thanks 
 
James Davis  
Wodi Wodi Traditional Owner 
 

 

From: Renee Regal  
Sent: Thursday, 27 September 2018 6:35 AM 
To: jvdcorp@hotmail.com 
Subject: #3638 Dendrobium Area 3C LW 20‐21 Project Information  
Good morning James, 
Please find attached the Project Information for Dendrobium Area 3C LW 20‐21. 
Kind regards, 
Renée 
Renée Regal BA(Hons)    
Team Leader‐ Heritage 
Illawarra‐ South Coast   

 

 

Excellence in your environment   
M 0488 224 758 T 02 9630 5658  
A PO Box 2443 North Parramatta NSW 1750   

E rregal@niche‐eh.com W niche‐eh.com 
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Layne Holloway

From: Kayla Williamson <kayla_87_@hotmail.com>
Sent: Friday, 5 October 2018 3:03 PM
To: Renee Regal
Subject: Re: #3638 Dendrobium Area 3C LW 20-21 Project Information
Attachments: Dendrobium Mine_Questionnaire.doc; Public Liability.pdf; Workers Comp.pdf

Hi Renee 
 
Please find attached requested information. 
 
Regards 
Kayla Williamson 

From: Renee Regal  
Sent: Thursday, 27 September 2018 6:36 AM 
To: 'Kayla Williamson' 
Subject: #3638 Dendrobium Area 3C LW 20‐21 Project Information  
Good morning Kayla, 
Please find attached the Project Information for the Dendrobium Area 3C LW 20-21 Project. 
Kind regards, 
Renée 
Renée Regal BA(Hons)   
Team Leader- Heritage 
Illawarra- South Coast 
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Layne Holloway

From: arika jalomaki <yulayculturalservices@gmail.com>
Sent: Wednesday, 3 October 2018 10:24 AM
To: Renee Regal
Subject: Re: #3638 Dendrobium Area 3C LW 20-21 Project Information
Attachments: image004.jpg; Dendrobium Mine - ACHA.docx; CGU-Certificate-Of-

Currency-4103058.pdf; Workers Insurance Certificate of Currency.pdf

Dear Renee 
 
Yulay Cultural Services supports the methodology for this project. 
Please see our attached Letter and Insurances 
 
Kind Regards 
Arika 
 
On Thu, Sep 27, 2018 at 6:38 AM Renee Regal <rregal@niche-eh.com> wrote: 

Good morning, 

Please find attached the project information for Dendrobium LW 20-21. 

Kind regards, 

Renée 

Renée Regal BA(Hons)   
Team Leader- Heritage 

Illawarra- South Coast 
 

The linked image cannot be displayed.  The file may have been moved, renamed, or deleted. Verify that the link points to the correct file and location.
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Layne Holloway

From: Bo Field <yurrandaali_cs@hotmail.com>
Sent: Wednesday, 3 October 2018 10:31 AM
To: Renee Regal
Subject: Dendrobium Area 3 C LW 20-21
Attachments: Dendrobium Mine -ACHA.docx; PUBLICLIABILITY.pdf; WORKERSCOMP.pdf

Dear Renee 
 
Yurrandaali Cultural Services supports the methodology for this project. 
 
Please see the attached letter and Insurances 
 
Kind Regards 
Bo Field 
 
Sent from Outlook 
 

This email has been scanned for spam and viruses by Proofpoint Essentials. Click here to report this email 
as spam. 
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Layne Holloway

From: Kayla Williamson <kayla_87_@hotmail.com>
Sent: Monday, 14 January 2019 3:14 PM
To: Layne Holloway
Cc: Renee Regal
Subject: Re: Dendrobium Mine  Area 3C LW 20-21 Aboriginal Cultural Heritage Report and 

Archaeological Report - Draft for Review  (our ref#3638)

Follow Up Flag: Follow up
Flag Status: Completed

Hi Renee 
 
Woronora Plateau Gundangara Elders Council agree with the recommendations made by Niche Environment & 
Heritage. We are of strong view that an Aboriginal Heritage Management Plan should be implemented and 
developed in consultation with the Regaistered Aboriginal Parties as set out in the AHCHAR. 
 
Kind Regards 
Kayla Williamson 
WPGEC 
 
 

From: Layne Holloway  
Sent: Thursday, January 10, 2019 10:39 am 
To: 'kayla_87_@hotmail.com' 
Cc: Renee Regal 
Subject: Dendrobium Mine Area 3C LW 20‐21 Aboriginal Cultural Heritage Report and Archaeological Report ‐ Draft 
for Review (our ref#3638)  
Hi Kayla,  
In addition to my previous Sharefile – Share folder link, please find the attached Report Cover Letter for the 
Dendrobium Area 3C LW 20‐21 Aboriginal Cultural Heritage Report and Archaeological. 
If you have any issues with downloading the report from the shared folder please contact me:lholloway@niche‐
eh.com  
Please forward all report comments and queries contact Renée Regal: rregal@niche‐eh.com  
Kind Regards.  
LAYNE HOLLOWAYBA (Sci)   
Heritage Counsultant 
Illawarra – South Coast   

 

 

Excellence in your environment   
M 0488 774 501 T 02 9630 5658  
APO Box 2443 North Parramatta NSW 1750   

Elholloway@niche‐eh.com Wniche‐eh.com 
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    Mine Subsidence Damage to Building Structures (Revision A) 

 

                                                        
1 Direct link:   http://www.minesubsidence.com/index_files/page0004.htm 
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EXECUTIVE SUMMARY 

South32 Illawarra Coal (IC) has approval to mine longwalls in Area 3C at Dendrobium Mine.  IC proposes to 
extract Longwalls 20 and 21 (LW20 and LW21) within the Wongawilli Seam.  There are also additional 
longwalls in Area 3C that are proposed to be mined, but these will be the subject of separate Subsidence 
Management Plan (SMP) Applications. 

The predicted subsidence parameters for the proposed LW20 and LW21 have been obtained using the 
Incremental Profile Method (IPM).  The IPM has been calibrated for the local conditions at Dendrobium 
Mine using the available ground movement monitoring data.  The maximum predicted parameters are 
2050 mm vertical subsidence, 30 mm/m tilt (i.e. 3 %, or 1 in 33), 0.50 km-1 hogging curvature (2 km 
minimum radius) and 0.75 km-1 sagging curvature (1.3 km minimum radius). 

The maximum predicted subsidence parameters for the proposed LW20 and LW21 are less than the 
maximum predicted values for the existing and approved longwalls in Areas 3A and 3B.  The reasons are 
the longwall void widths are narrower (255 m rather than 305 m), LW20 and LW21 are single isolated 
panels and the extraction heights are less (3.9 m rather than up to 4.6 m). 
The Study Area has been defined, as a minimum, as the surface area enclosed by the: 35° angle of draw 
line from the extents of the proposed LW20 and LW21; the predicted total 20 mm subsidence contour due 
to the extraction of the proposed longwalls; natural features located within 600 m of the extent of the 
longwall mining area, in accordance with Condition 8(d) of the Development Consent; and features that are 
expected to experience either far-field horizontal movements, or valley related movements, and which could 
be sensitive to these movements. 

Natural and built features have been identified within or in the vicinity of the Study Area, including 
Wongawilli Creek, Donalds Castle Creek, drainage lines, cliffs, minor cliffs, rock outcrops, steep slopes, 
swamps, unsealed roads and tracks, a 330 kV transmission line, Aboriginal heritage sites, the Cordeaux 
and Avon Reservoirs and associated dam walls, and survey control marks. 

The assessments provided in this report should be read in conjunction with the assessments provided in the 
reports by other specialist consultants on the project.  The main findings from this report are as follows: 

• Wongawilli Creek is located between LW20 and LW21.  The thalweg (i.e. base or centreline) of the 
creek is 125 m east of the tailgate of LW20 and 240 m west of the finishing end of LW21, at its 
closest points to the proposed longwalls. 
The maximum predicted additional movements along Wongawilli Creek, due to the extraction of 
LW20 and LW21 only, are less than 20 mm vertical subsidence, 60 mm upsidence and 150 mm 
closure.  The maximum predicted total movements along the section of creek within the Study 
Area, including the movements from the existing longwalls in Area 3B, are less than 20 mm vertical 
subsidence, 150 mm upsidence and 210 mm closure. 
Fracturing could occur along the section of Wongawilli Creek that is located within a distance of 
approximately 400 m from the proposed longwalls.  The rate of Type 3 impacts (i.e. fracturing 
resulting in surface water flow diversions) for the rockbars located within the Study Area has been 
assessed as low, i.e. less than 10 %. 
The section of Wongawilli Creek located further upstream experienced fracturing in one pool due to 
the previous mining in Areas 3A and 3B.  These longwalls were mined to within 110 m of the creek.  
Pool water levels below baseline conditions have been observed in this pool during low flow 
conditions and, therefore, it has been considered a Type 3 impact.  The total length of creek 
located within a distance of 400 m of the as-extracted longwalls is 2 km.  The rate of impact from 
mining-induced fracturing along Wongawilli Creek due to the previous mining in Area 3B, therefore, 
is considered to be low. 

• Donalds Castle Creek is located to the west of LW20, at a minimum distance of 470 m at its closest 
point.  The creek crosses directly above the existing LW9 and LW10 in Area 3B further upstream. 
The maximum predicted additional parameters for Donalds Castle Creek, due to the extraction of 
LW20 and LW21 only, are less than 20 mm vertical subsidence, less than 20 mm upsidence and 
less than 20 mm.  The maximum predicted total movements along the section of creek within the 
Study Area, including the movements from the existing longwalls in Area 3B, are less than 20 mm 
vertical subsidence, 90 mm upsidence and 180 mm closure. 
The creek experienced fracturing and surface water flow diversion (i.e. Type 3 impact) at Rockbar 
DC-RB33 due to the previous extraction of LW9 in Area 3B.  This rockbar is located between LW9 
and the proposed LW20.  However, only low level additional movements are predicted along 
Donalds Castle Creek due to the extraction of LW20 and LW21.   
It is considered unlikely, therefore, that fracturing would occur along Donalds Castle Creek due to 
the extraction of LW20 and LW21 due to the low levels of predicted movements and its distance 
from the proposed longwalls. 
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• Drainage lines are located directly above and adjacent to the proposed longwalls.  These drainage 
lines are first and second order streams that form tributaries to Wongawilli Creek.  The drainage 
lines could experience the full range of predicted subsidence movements. 
It is expected that fracturing would occur along the sections of the drainage lines that are located 
directly above the proposed LW20 and LW21.  Fracturing can also occur outside the extents of the 
proposed longwalls at distances up to approximately 400 m.  Surface water flow diversions are also 
likely to occur along the sections of drainage lines that are located directly above and adjacent to 
the proposed longwalls.   

• There are three cliffs that have been identified within the Study Area.  One cliff is located above 
LW20 and the other two cliffs are located outside the extents of the proposed longwalls at minimum 
distances of 30 m and 230 m.  The cliffs have overall lengths ranging between 30 m and 65 m and 
heights ranging between 10 m and 15 m. 
The cliff located directly above LW20 could experience adverse impacts including rockfalls and cliff 
instabilities.  Only low levels of vertical subsidence (50 mm or less) are predicted for the other two 
cliffs within the Study Area.  It is possible that isolated rock falls could occur at the two cliffs located 
outside the extents of the proposed longwalls. 

• Rock outcrops and steep slopes are located across the Study Area.  These features could 
experience the full range of predicted subsidence movements.  It is likely that fracturing and 
cracking would occur where these features are located directly above the proposed longwalls.  The 
crack widths could be similar to those previously observed at the mine, which were up to 
approximately 400 mm in width, but typically in the order of 100 mm to 150 mm in width. 

• There are three swamps that have been identified wholly or partially within the Study Area based 
on the 35° angle of draw line.  There are also seven additional swamps that are located within the 
Study Area based on the 600 m boundary.  The swamps are all located outside the proposed 
longwalls at minimum distances ranging between 50 m and 600 m. 
The predicted post-mining grades within the swamps are similar to the natural grades and, 
therefore, it is not expected that there would be adverse changes in ponding or scouring within the 
swamps.  It is also not anticipated that there would be significant changes in the distribution of the 
stored surface waters within the swamps as a result of the mining-induced tilt or vertical 
subsidence. 
Fracturing of the bedrock could occur beneath Swamps Den142 and Den144 due to conventional 
and valley related effects.  These swamps have layers of organic soil and, in most cases, cracking 
would not be visible at the surface within these swamps, except where the depths of bedrock are 
shallow or exposed. 
The dilated strata beneath the drainage lines, upstream of Swamps Den142 and Den144, could 
result in the diversion of some surface water flows beneath parts of these swamps.  The drainage 
lines upstream of these swamps flow during and shortly after rainfall events.  On the basis that 
there is no connective fracturing to any deeper storage, it is likely that the diverted surface water 
flows will re-emerge at the limits of fracturing and dilation. 
The remaining swamps are located outside the proposed longwalls at minimum distances ranging 
between 230 m and 600 m.  These swamps are predicted to only experience very low levels of 
vertical subsidence and valley related effects. 
Further discussions on the potential environmental consequences for the swamps are provided by 
the other specialist consultants on the project. 

• Unsealed roads and tracks are located across the Study Area.  It is likely that cracking and heaving 
of the unsealed road surfaces would occur where they are located directly above the proposed 
longwalls.  It is expected that these features can be maintained in safe and serviceable conditions 
using normal road maintenance techniques. 

• A 330 kV transmission line is located immediately to the east of LW21.  There are three 
transmission towers located within the Study Area at distances ranging between 60 m and 230 m 
from the longwall.  The closest tower (Ref. T8) is predicted to experience 50 mm vertical 
subsidence, 0.5 mm/m tilt and 0.01 km-1 hogging curvature.  The other two towers are predicted to 
experience less than 20 mm vertical subsidence. 

It is recommended that TransGrid undertake a structural analysis of the transmission towers.  If 
adverse impacts are anticipated, then these could be managed using strategies similar to those 
adopted where similar transmission lines have been directly mined beneath or adjacent to by 
previously extracted longwalls elsewhere in the NSW coalfields. 
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• The Cordeaux and Avon Reservoirs are located at minimum distances of 1.6 km and 2.8 km, 
respectively, from the proposed LW20 and LW21.  The Cordeaux Dam Wall and Avon Dam Wall 
are located at distances of more than 3 km and 7 km, respectively, from the proposed longwalls. 
The predicted vertical and horizontal movements at the Cordeaux and Avon Reservoirs and their 
associated dam walls are very small and are unlikely to be measurable.  Previous experience of 
mining in Areas 1, 2, 3A and 3B has not resulted in adverse impacts on these structures.  It is 
unlikely, therefore, that the reservoirs and dam walls would experience adverse impacts due to the 
extraction of the proposed LW20 and LW21. 

• There are no Aboriginal heritage sites that have been identified within the Study Area based on the 
35° angle of draw.  There are seven Aboriginal heritage sites that are located within the Study Area 
based on the 600 m boundary. 
The sites within the combined Study Area comprise five rock shelters with art, one rock shelter with 
art and grinding grooves, and one artefact with PAD. These sites are all located at distances 
between 230 m and 530 m outside the proposed longwalls. 
The Aboriginal heritage sites are predicted to experience less than 20 mm vertical subsidence due 
to the extraction of LW20 and LW21.  The sites are not expected to experience measurable 
upsidence or compressive strain due to valley closure effects as they are located on the sides of 
the ridgelines away from the valley bases. 
It is unlikely, therefore, that the Aboriginal heritage sites located within the Study Area would 
experience adverse impacts due to the extraction of LW20 and LW21. 

• Survey control marks are located within and in the vicinity of the Study Area.  The affected survey 
control marks that are required for future use will need to be re-established after they have 
stabilised. 

The assessments provided in this report indicate that the levels of impact on the natural and built features 
can be managed by the preparation and implementation of appropriate management strategies.  It should 
be noted, however, that more detailed assessments of some natural and built features have been 
undertaken by other specialist consultants, and the findings in this report should be read in conjunction with 
the findings in all other relevant reports. 
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1.0  INTRODUCTION 

1.1. Background 

Illawarra Coal Holdings Pty Ltd (IC), a wholly owned subsidiary of South32 Limited (South32), operates 
Dendrobium Mine (the Mine), which is located in the Southern Coalfield of New South Wales (NSW).  The 
Mine is located to the west of Wollongong and the Illawarra Escarpment and to the east of the township of 
Bargo. 

IC previously prepared an Environmental Impact Statement for the Mine that included longwalls in Areas 1, 
2 and 3, referred to herein as the 2001 EIS.  Mine Subsidence Engineering Consultants (MSEC), formally 
trading as Waddington Kay & Associates, provided the subsidence predictions and impact assessments for 
the proposed mining in Report No. WKA77 (January 2001), which supported the 2001 EIS.  The Mine was 
approved by the Minister for Urban Affairs and Planning on the 20 November 2001. 

The longwall layout originally adopted in the 2001 EIS for Area 3 comprised a series of ten east-west 
orientated longwalls.  Subsequent to the 2001 EIS, Area 3 was separated into three sub-areas for mining 
purposes, which are referred to as Areas 3A, 3B and 3C.  Longwalls 6 to 8 (LW6 to LW8) in Area 3A have 
been completed and Longwalls 9 to 18 (LW9 to LW18) in Area 3B are currently being extracted.  The future 
Longwall 19 (LW19) in Area 3A is proposed to be extracted after the completion of the longwalls in Area 3B. 

IC now propose to extract the first two longwalls in Area 3C, referred to as Longwalls 20 and 21 (LW20 and 
LW21), within the Wongawilli Seam.  There are also additional longwalls in Area 3C that are proposed to be 
mined, but these will be the subject of separate Subsidence Management Plan (SMP) Applications. 

The locations of the existing and approved longwalls in Areas 3A and 3B and the proposed LW20 and 
LW21 in Area 3C are shown in Fig. 1.1.  The Area 3 approval boundary is also shown in this figure. 

 
Fig. 1.1 Existing and approved longwalls in Areas 3A, 3B and 3C 
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The existing and approved longwalls at the Mine and the proposed LW20 and LW21 are shown in Drawings 
Nos. MSEC978-01 and MSEC978-02, respectively, in Appendix D.  The proposed longwalls and the Study 
Area, as defined in Section 2.1, have been overlaid on an orthophoto of the area, and is shown in Fig. 1.2. 

 
Fig. 1.2 Aerial photograph showing the proposed longwalls and the Study Area 

IC is preparing an SMP Application for the proposed LW20 and LW21 in Area 3C.  MSEC has been 
commissioned by IC to: 

• prepare subsidence predictions for the proposed LW20 and LW21, including the cumulative 
movements due to the previously extracted and approved longwalls in Areas 3A and 3B; 

• identify the natural and built features in the vicinity of the proposed longwalls; 
• provide subsidence predictions for each of these features; 
• prepare impact assessments, in conjunction with other specialist consultants, for each of the 

natural and built features; and 
• recommend management strategies and monitoring. 

This report has been prepared to support the SMP Application for the proposed LW20 and LW21 which will 
be submitted to the Department of Planning and Environment.  In some cases, this report will refer to other 
sources of information on specific natural and built features.  This report, therefore, should be read in 
conjunction with the other relevant reports associated with this application. 
Chapter 1 provides background information on the study, including the mining geometry, surface and seam 
and overburden lithology. 
Chapter 2 defines the Study Area and provides a summary of the natural and built features identified within 
this area. 

Chapter 3 provides an overview of the methods that have been used to predict the mine subsidence 
movements resulting from the extraction of the proposed longwalls. 
Chapter 4 provides the maximum predicted subsidence parameters resulting from the extraction of the 
proposed longwalls. 
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Chapters 5 and 6 provide the descriptions, predictions and impact assessments for each of the natural and 
built features that have been identified within the Study Area.  Recommendations for each of these features 
are also provided, which have been based on the predictions and impact assessments. 

1.2. Mining geometry 

The layouts of the proposed LW20 and LW21 are shown in Drawings Nos. MSEC978-01 and MSEC978-02, 
in Appendix D.  A summary of the dimensions of these longwalls is provided in Table 1.1.  The longwalls 
are proposed to be extracted from the Wongawilli Seam. 

Table 1.1 Geometry of the proposed longwalls 

Longwall 
Overall void length 

including installation 
heading (m) 

Overall void width 
including first workings 

(m) 
Overall tailgate chain 

pillar width (m) 

LW20 1154 256 - 

LW21 872 256 - 

The lengths of longwall extraction excluding the installation headings are approximately 9 m less than the 
overall void lengths provided in the above table, i.e. 1145 m for LW20 and 863 m for LW21.  The longwall 
face widths excluding the first workings are 246 m for both LW20 and LW21.  The proposed longwalls are 
single isolated longwalls, i.e. no tailgate chain pillars. 

The longwalls will be extracted towards the main headings (i.e. retreat mining) within the Wongawilli Seam.  
LW20 will be extracted first from the north towards the south and then LW21 will be extracted from the east 
towards the west. 

1.3. Surface and seam levels 

The levels of the natural surface and the Wongawilli Seam are illustrated along the centrelines of LW20 and 
LW21 in Fig. 1.3 and Fig. 1.4, respectively.  The definition of the Study Area is provided in Section 2.2. 

 
Fig. 1.3 Surface and seam levels along the centreline of LW20 
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Fig. 1.4 Surface and seam levels along the centreline of LW21 

The surface level contours are shown in Drawing No. MSEC978-03, in Appendix D.  The proposed 
longwalls are located beneath two ridgelines on either side of Wongawilli Creek.  The natural ground falls 
towards Wongawilli Creek and its tributaries. 

The surface levels directly above the proposed LW20 vary between 300 metres above Australian Height 
Datum (mAHD) on the eastern side and 390 mAHD at the south-western corner of the longwall.  The 
surface levels directly above the proposed LW21 vary between 310 mAHD at the south-western corner and 
430 mAHD above the eastern end of the longwall. 

The seam floor contours, seam thickness contours and depth of cover contours for the Wongawilli Seam 
are shown in Drawings Nos. MSEC978-04, MSEC978-05 and MSEC978-06, respectively.  The contours 
are based on the latest information provided by the Mine. 

The proposed LW20 is located on the eastern side of a north-south trending syncline.  The floor of the 
Wongawilli Seam dips towards the syncline from the east towards the west.  The average gradient of the 
seam within the extents of the two proposed longwalls is approximately 3 % or 1 in 33. 

The depths of cover to the Wongawilli Seam vary between 320 m and 410 m directly above the proposed 
LW20 and between 290 m and 390 m directly above the proposed LW21. 

The Wongawilli Seam is nominally 10 m thick and contains numerous bands of non-coal material.  The 
economic section of the Wongawilli Seam is the basal 3 m to 5 m.  IC has reviewed the nature of the 
banding in Area 3C and propose to extract a height of 3.9 m using conventional longwall mining techniques. 

1.4. Geological details 

The Mine is located in the southern part of the Sydney Basin. The landform is hilly and the area is crossed 
by the Avon River, the Cordeaux River and their associated creeks and tributaries.  The geology mainly 
comprises sedimentary sandstones, shales and claystones of the Permian and Triassic Periods, which 
have been intruded by igneous sills.  A typical stratigraphic section for the Mine is provided in Fig. 1.5 
(Source: IC). 
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Fig. 1.5 Typical stratigraphic section for the Mine (Source: IC) 

The major sedimentary units at the Mine are, from the top down, the Hawkesbury Sandstone, the 
Narrabeen Group and the Illawarra Coal Measures.  The Wianamatta Group is only present as a very 
limited residual in localised areas. 

Hawkesbury Sandstone is the largest member in the overburden, with an average thickness of 
approximately 170 m at the Mine.  The Narrabeen Group contains the Newport Formation (sometimes 
referred to as the Gosford Formation), Garie Formation, Bald Hill Claystone, Colo Vale Sandstone (also 
referred to as Bulgo Sandstone), and the Wombarra Formation comprising Stanwell Park Claystone, 
Scarborough Sandstone, Wombarra Shale and Coalcliff Sandstone. 

The Bulli Seam is the top unit in the Illawarra Coal Measures. The interval between the Bulli Seam and the 
Wongawilli Seam is known as the Eckersley Formation which consists of sandstones, shales and minor 
coal seams.  The proposed LW20 and LW21 will be extracted from the Wongawilli Seam. 

The major claystone units are the Bald Hill and Stanwell Park Claystones that lie above and below the Colo 
Vale Sandstone and at the base of the Hawkesbury Sandstone.  The Wombarra Shale will be located within 
the collapsed zone above the proposed longwalls. 
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The Mine sits at the southern end of the Nepean/Kurrajong Fault and Lapstone Monocline system. The area 
is therefore imprinted with the north-westerly trending structures that connect to these large scale geological 
features to the north. The large north-west and north-north-west displacement faults are the primary 
deformational set in the area.  However, those faults trend north-east in the coastal fault zone.  The 
geological structures identified or inferred at the Mine are shown in Drawing No. MSEC978-07. 

Igneous sills have intruded into the coal seams in parts of the Mine.  A sill has intruded into the Wongawilli 
Seam north-west of the proposed LW20.  A sill has also intruded into the overlying Bulli Seam directly 
above the proposed longwalls.  This sill will be located within the collapsed zone above the proposed 
longwalls and, therefore, is unlikely to affect the mine subsidence movements at the surface. 

A series of east-west orientated dykes and associated minor faulting cross through the southern end of the 
proposed LW20 and partially extend into the proposed LW21.  The locations and sizes of these structures 
will be better defined through ongoing investigations and the development of the first workings. 

The surface lithology in the area can be seen in Fig. 1.6, which shows the longwalls and the Study Area 
overlaid on the Geological Map Bargo 9029-3-N, which was published by the DMR (1988), now known as 
the Resources Regulator.  The surface lithology in Area 3C generally comprises Hawkesbury Sandstone 
(Rh), with localised areas of Quaternary Alluvium (Qs). 

 
Fig. 1.6 The proposed longwalls overlaid on Geological Map Bargo 9029-3-N (DMR, 1988) 
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2.0  IDENTIFICATION OF SURFACE FEATURES 

2.1. Definition of the Extent of the Longwall Mining Area 

The Extent of the Longwall Mining Area is defined as the overall void area for the proposed LW20 and 
LW21 (i.e. second workings plus the immediately adjacent roadways), indicated by the orange outlines 
shown in Drawings Nos. MSEC978-01 and MSEC978-02. 

2.2. Definition of the Study Area 

The Study Area is defined as the surface area that could be affected by the mining of the proposed LW20 
and LW21.  The extent of the Study Area has been calculated by combining the areas bounded by the 
following limits: 

• The 35° angle of draw line from the extents of the proposed LW20 and LW21; 
• The predicted limit of vertical subsidence, taken as the 20 mm subsidence contour, resulting from 

the extraction of the proposed longwalls; and 
• The natural features located within 600 m of the extent of the longwall mining area, in accordance 

with Condition 8(d) of the Development Consent. 

The depths of cover contours are shown in Drawing No. MSEC978-06.  The depth of cover varies between 
290 m and 410 m directly above the proposed LW20 and LW21.  The 35° angle of draw line, therefore, has 
been determined by drawing a line that is a horizontal distance varying between 200 m and 290 m around 
the extents of the longwall voids. 

The predicted limit of vertical subsidence, taken as the predicted total 20 mm subsidence contour, has been 
determined using the calibrated Incremental Profile Method (IPM), which is described in Chapter 3.  The 
predicted total subsidence contours, including the 20 mm subsidence contour, are shown in Drawing No. 
MSEC978-13, in Appendix D.  The predicted 20 mm subsidence contour is located entirely within the 35° 
angle of draw line. 

The Study Area based on the 35° angle of draw line is shown in Drawings Nos. MSEC978-01 and 
MSEC978-02, in Appendix D.  The Study Area based on a 600 m boundary around the extents of the 
proposed longwalls is also shown in those drawings.  The features that are located within the 600 m 
boundary that are predicted to experience valley related movements and could be sensitive to these 
movements have been included in the assessments provided in this report.  These features include the 
streams and upland swamps. 

There are additional features that are located outside the 600 m boundary that could experience either 
far-field horizontal movements or valley related movements.  The surface features that could be sensitive to 
such movements have been identified and have also been included in the assessments provided in this 
report.  These features include the reservoirs, dam walls and survey control marks. 

2.3. Natural and built features within the Study Area 

A summary of the natural and built features located within the Study Area is provided in Table 2.1.  The 
locations of these features are shown in Drawings Nos. MSEC978-08 to MSEC978-12, in Appendix D.  The 
descriptions, predictions and impact assessments for the natural and built features are provided in 
Chapters 5 and 6.  The section number references are provided in Table 2.1. 
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Table 2.1 Natural and built features within the Study Area

Item 
Within 
Study 
Area 

Section 
number 

reference 

NATURAL FEATURES  
Catchment Areas or Declared Special 
Areas 

 5.1 

Rivers or Creeks  5.2 to 5.4 
Aquifers or Known Groundwater 
Resources 

 5.5 

Springs  
Sea or Lake   
Shorelines  
Natural Dams   
Cliffs or Pagodas  5.6
Steep Slopes  5.7 
Escarpments  
Land Prone to Flooding or Inundation   
Swamps, Wetlands or Water Related 
Ecosystems 

 5.10 

Threatened or Protected Species   5.11
National Parks   
State Forests   
State Conservation Areas  
Natural Vegetation  5.11
Areas of Significant Geological Interest  
Any Other Natural Features 
Considered Significant 

  

   
PUBLIC UTILITIES  
Railways   
Roads (All Types)  6.1
Bridges   
Tunnels  
Culverts   
Water, Gas or Sewerage Infrastructure  
Liquid Fuel Pipelines   
Electricity Transmission Lines or 
Associated Plants 

 6.2 

Telecommunication Lines or 
Associated Plants 

  

Water Tanks, Water or Sewage 
Treatment Works 

  

Dams, Reservoirs or Associated Works  6.4 
Air Strips  
Any Other Public Utilities   
  
PUBLIC AMENITIES   
Hospitals  
Places of Worship   
Schools  
Shopping Centres   
Community Centres  
Office Buildings   
Swimming Pools  
Bowling Greens   
Ovals or Cricket Grounds  
Race Courses   
Golf Courses  
Tennis Courts   
Any Other Public Amenities  

 

Item 
Within 
Study 
Area 

Section 
number 

reference 

FARM LAND AND FACILITIES  
Agricultural Utilisation or Agricultural 
Suitability of Farm Land

  

Farm Buildings or Sheds   
Tanks  
Gas or Fuel Storages   
Poultry Sheds  
Glass Houses    
Hydroponic Systems  
Irrigation Systems   
Fences  
Farm Dams   
Wells or Bores  
Any Other Farm Features   

 
INDUSTRIAL, COMMERCIAL AND 
BUSINESS ESTABLISHMENTS 

  

Factories   
Workshops  
Business or Commercial 
Establishments or Improvements 

  

Gas or Fuel Storages or Associated 
Plants 

  

Waste Storages or Associated Plants  
Buildings, Equipment or Operations 
that are Sensitive to Surface 
Movements

  

Surface Mining (Open Cut) Voids or 
Rehabilitated Areas

  

Mine Infrastructure Including Tailings 
Dams or Emplacement Areas 

  

Any Other Industrial, Commercial or 
Business Features

  

 
AREAS OF ARCHAEOLOGICAL OR 
HERITAGE SIGNIFICANCE

 6.5 

   
ITEMS OF ARCHITECTURAL 
SIGNIFICANCE

  

 
PERMANENT SURVEY CONTROL 
MARKS

 6.6 

 
RESIDENTIAL ESTABLISHMENTS  
Houses  
Flats or Units  
Caravan Parks  
Retirement or Aged Care Villages  
Associated Structures such as 
Workshops, Garages, On-Site Waste 
Water Systems, Water or Gas Tanks, 
Swimming Pools or Tennis Courts 

  

Any Other Residential Features  
 

ANY OTHER ITEM OF 
SIGNIFICANCE

  

ANY KNOWN FUTURE 
DEVELOPMENTS
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3.0  OVERVIEW OF MINE SUBSIDENCE AND THE METHODS USED TO PREDICT THE MINE SUBSIDENCE 

PARAMETERS FOR THE LONGWALLS 

3.1. Introduction 

The following sections provide overviews of conventional and non-conventional mine subsidence 
parameters and the methods that have been used to predict these movements.  Further information is also 
provided in the background reports entitled Introduction to Longwall Mining and Subsidence and General 
Discussion on Mine Subsidence Ground Movements which can be obtained from 
www.minesubsidence.com. 

3.2. Overview of conventional subsidence parameters 

The normal ground movements resulting from the extraction of longwalls are referred to as conventional or 
systematic subsidence movements.  These movements are described by the following parameters: 

• Subsidence usually refers to vertical displacement of a point, but subsidence of the ground 
actually includes both vertical and horizontal displacements.  These horizontal displacements in 
some cases, where the subsidence is small beyond the longwall goaf edges, can be greater than 
the vertical subsidence.  Subsidence is usually expressed in units of millimetres (mm). 

• Tilt is the change in the slope of the ground as a result of differential subsidence, and is calculated 
as the change in subsidence between two points divided by the distance between those points.  Tilt 
is, therefore, the first derivative of the subsidence profile.  Tilt is usually expressed in units of 
millimetres per metre (mm/m).  A tilt of 1 mm/m is equivalent to a change in grade of 0.1 %, or 1 in 
1000. 

• Curvature is the second derivative of subsidence, or the rate of change of tilt, and is calculated as 
the change in tilt between two adjacent sections of the tilt profile divided by the average length of 
those sections.  Curvature is usually expressed as the inverse of the Radius of Curvature with the 
units of 1/kilometres (km-1), but the values of curvature can be inverted, if required, to obtain the 
radius of curvature, which is usually expressed in kilometres (km). 

• Strain is the relative differential horizontal movements of the ground.  Normal strain is calculated 
as the change in horizontal distance between two points on the ground, divided by the original 
horizontal distance between them.  Strain is typically expressed in units of millimetres per metre 
(mm/m).  Tensile Strains occur where the distances between two points increase and 
Compressive Strains occur when the distances between two points decrease.  So that ground 
strains can be compared between different locations, they are typically measured over bay lengths 
that are equal to the depth of cover between the surface and seam divided by 20. 

Whilst mining induced normal strains are measured along monitoring lines, ground shearing can 
also occur both vertically and horizontally across the directions of monitoring lines.  Most of the 
published mine subsidence literature discusses the differential ground movements that are 
measured along subsidence monitoring lines, however, differential ground movements can also be 
measured across monitoring lines using 3D survey monitoring techniques.   

• Horizontal shear deformation across monitoring lines can be described by various parameters 
including horizontal tilt, horizontal curvature, mid-ordinate deviation, angular distortion and shear 
index.  It is not possible, however, to determine the horizontal shear strain across a monitoring line 
using 2D or 3D monitoring techniques.  High deformations along monitoring lines (i.e. normal 
strains) are generally measured where high deformations have been measured across the 
monitoring line (i.e. shear deformations), and vice versa. 

The incremental subsidence, tilts, curvatures and strains are the additional parameters which result from 
the extraction of each longwall.  The cumulative subsidence, tilts, curvatures and strains are the 
accumulated parameters which result from the extraction of a series of longwalls.  The total subsidence, 
tilts, curvatures and strains are the final parameters at the completion of a series of longwalls.  The 
travelling tilts, curvatures and strains are the transient movements as the longwall extraction face mines 
directly beneath a given point. 

3.3. Far-field movements 

The measured horizontal movements at survey marks which are located beyond the longwall goaf edges 
and over solid unmined coal areas are often much greater than the observed vertical movements at those 
marks.  These movements are often referred to as far-field movements. 
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Far-field horizontal movements tend to be bodily movements towards the extracted goaf area and are 
accompanied by very low levels of strain.  These movements generally do not result in impacts on natural 
features or built environments, except where they are experienced by large structures which are very 
sensitive to differential horizontal movements. 

In some cases, higher levels of far-field horizontal movements have been observed where steep slopes or 
surface incisions exist nearby, as these features influence both the magnitude and the direction of ground 
movement patterns.  Similarly, increased horizontal movements are often observed around sudden changes 
in geology or where blocks of coal are left between longwalls or near other previously extracted series of 
longwalls.  In these cases, the levels of observed subsidence can be slightly higher than normally predicted, 
but these increased movements are generally accompanied by very low levels of tilt and strain. 

Far-field horizontal movements and the method used to predict such movements are described further in 
Section 4.6. 

3.4. Overview of non-conventional subsidence movements 

Conventional subsidence profiles are typically smooth in shape and can be explained by the expected 
caving mechanisms associated with overlying strata spanning the extracted void.  Normal conventional 
subsidence movements due to longwall extraction are easy to identify where longwalls are regular in shape, 
the extracted coal seams are relatively uniform in thickness, the geological conditions are consistent and 
surface topography is relatively flat.   

As a general rule, the smoothness of the profile is governed by the depth of cover and lithology of the 
overburden, particularly the near surface strata layers.  Where the depth of cover is greater than 400 m, 
such as the case over a large part of the Study Area, the observed subsidence profiles along monitoring 
lines are generally smooth.  Where the depth of cover is less than 100 metres, the observed subsidence 
profiles along monitoring lines are generally irregular.  Very irregular subsidence movements are observed 
with much higher tilts, curvatures and strains at very shallow depths of cover where the collapsed zone 
above the extracted longwalls extends up to or near to the surface.   

Irregular subsidence movements are occasionally observed at the deeper depths of cover along an 
otherwise smooth subsidence profile.  The cause of these irregular subsidence movements can be 
associated with: 

• sudden or abrupt changes in geological conditions; 
• steep topography; and 
• valley related mechanisms. 

Non-conventional movements due to geological conditions, steep topography and valley related movements 
are discussed in the following sections. 

3.4.1. Non-conventional subsidence movements due to changes in geological conditions 

Most non-conventional ground movements are a result of the reaction of near surface strata to increased 
horizontal compressive stresses due to mining operations.  Some of the geological conditions that influence 
these irregular subsidence movements are the blocky nature of near surface sedimentary strata layers and 
the presence of unknown faults, dykes or other geological structures, cross bedded strata, thin and brittle 
near surface strata layers and pre-existing natural joints.  The presence of these geological features near 
the surface can result in a bump in an otherwise smooth subsidence profile and these bumps are usually 
accompanied by locally increased tilts, curvatures and strains. 

Even though it may be possible to attribute a reason behind most observed non-conventional ground 
movements, there remain some observed irregular ground movements that cannot be explained with 
available information.  The term “anomaly” is therefore reserved for those non-conventional ground 
movement cases that were not expected to occur and cannot be explained by any of the above possible 
causes. 

It is not possible to predict the locations and magnitudes of non-conventional anomalous movements.  In 
some cases, approximate predictions for the non-conventional ground movements can be made where the 
underlying geological or topographic conditions are known in advance.  It is expected that these methods 
will improve as further knowledge is gained through ongoing research and investigation. 
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In this report, non-conventional ground movements are being included statistically in the predictions and 
impact assessments, by basing these on the frequency of past occurrence of both the conventional and 
non-conventional ground movements and impacts.  The analysis of strains provided in Section 4.4 includes 
those resulting from both conventional and non-conventional anomalous movements.  The impact 
assessments for the natural and built features, which are provided in Chapters 5 and 6, include historical 
impacts resulting from previous longwall mining which have occurred as the result of both conventional and 
non-conventional subsidence movements. 

3.4.2. Non-conventional subsidence movements due to steep topography 

Non-conventional movements can also result from increased horizontal movements in the downslope 
direction where longwalls are extracted beneath steep slopes.  In these cases, elevated tensile strains 
develop near the tops and on the sides of the steep slopes and elevated compressive strains develop near 
the bases of the steep slopes.  The potential impacts resulting from the increased horizontal movements 
include the development of tension cracks at the tops and on the sides of the steep slopes and compression 
ridges at the bottoms of the steep slopes. 

Further discussions on the potential for downslope movements for the steep slopes within the Study Area 
are provided in Section 5.7. 

3.4.3. Valley related movements 

The streams within the Study Area will be affected by valley related movements, which are commonly 
observed in the Southern Coalfield.  Valley bulging movements are a natural phenomenon, resulting from 
the formation and ongoing development of the valley, as illustrated in Fig. 3.1.  The potential for these 
natural movements is influenced by the geomorphology of the valley. 
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Fig. 3.1 Valley formation in flat-lying sedimentary rocks 

(after Patton and Hendren 1972) 

Valley related movements can be caused by or accelerated by mine subsidence as the result of a number of 
factors, including the redistribution of horizontal in situ stresses and downslope movements.  Valley related 
movements are normally described by the following parameters: 

• Upsidence is the reduced subsidence, or the relative uplift within a valley which results from the 
dilation or buckling of near surface strata at or near the base of the valley.  The magnitude of 
upsidence, which is typically expressed in the units of millimetres (mm), is the difference between 
the observed subsidence profile within the valley and the conventional subsidence profile which 
would have otherwise been expected in flat terrain. 

• Closure is the reduction in the horizontal distance between the valley sides.  The magnitude of 
closure, which is typically expressed in the units of millimetres (mm), is the greatest reduction in 
horizontal distance between any two points on the opposing valley sides. 

• Compressive Strains occur within the bases of valleys as a result of valley closure and upsidence 
movements.  Tensile Strains also occur in the sides and near the tops of the valleys as a result of 
valley closure movements.  The magnitudes of these strains, which are typically expressed in the 
units of millimetres per metre (mm/m), are calculated as the changes in horizontal distance over a 
standard bay length, divided by the original bay length.  
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The predicted valley related movements for the streams in the existing and approved mining Areas 2, 3A 
and 3B at the Mine were determined using the empirical method outlined in ACARP Research Project No. 
C9067 (Waddington and Kay, 2002), referred to as the 2002 ACARP method. 

More recently, the empirical prediction method has been refined based on further research undertaken as 
part of ACARP Research Project No. 18015 (Kay and Waddington, 2014), referred to as the 2014 ACARP 
method.  This method only provides predictions for valley closure and not for upsidence. 

The predicted valley closure movements for the streams in Area 3C have been determined using both 
methods.  The predictions based on the 2002 ACARP method can be directly compared with the predictions 
provided in previous MSEC subsidence reports for Areas 2, 3A and 3B at the Mine and with other case 
studies.  The assessments provided in this report, therefore, have been based on the predictions obtained 
using the 2002 ACARP method. 

The reliability of the predicted valley related closure movements is discussed in Section 3.6.2. 

The predicted strains resulting from valley related movements for the streams in the Study Area have been 
determined using the ground monitoring data for longwalls that have previously mined beneath or near to 
streams in the Southern Coalfield, including at Dendrobium Mine.  Refer to the impact assessments for the 
streams in Chapter 5 for further details. 

Further details can be obtained from the background report entitled General Discussion on Mine 
Subsidence Ground Movements which can be obtained at www.minesubsidence.com. 

3.5. The Incremental Profile Method 

The predicted conventional subsidence parameters for the proposed longwalls have been determined using 
the Incremental Profile Method (IPM), which has been developed by MSEC.  The method is an empirical 
model based on a large database of observed monitoring data from previous mining within the Southern, 
Newcastle, Hunter and Western Coalfields of New South Wales. 

The database consists of detailed subsidence monitoring data from collieries in NSW including: Angus 
Place, Appin, Baal Bone, Bellambi, Beltana, Blakefield South, Bulli, Chain Valley, Clarence, Coalcliff, 
Cooranbong, Cordeaux, Corrimal, Cumnock, Dartbrook, Delta, Dendrobium, Eastern Main, Ellalong, 
Fernbrook, Glennies Creek, Gretley, Invincible, John Darling, Kemira, Lambton, Liddell, Mandalong, 
Metropolitan, Mt. Kembla, Munmorah, Nardell, Newpac, Newstan, Newvale, Newvale 2, South Bulga, South 
Bulli, Springvale, Stockton Borehole, Teralba, Tahmoor, Tower, Wambo, Wallarah, Western Main, Ulan, 
United, West Cliff, West Wallsend, and Wyee. 

The database consists of the observed incremental subsidence profiles, which are the additional 
subsidence profiles resulting from the extraction of each longwall within a series of longwalls.  It can be 
seen from the normalised incremental subsidence profiles within the database, that the observed shapes 
and magnitudes are reasonably consistent where the mining geometry and local geology are similar. 

Subsidence predictions made using the IPM use the database of observed incremental subsidence profiles, 
the longwall geometries, local surface and seam information and geology.  The method tends to over-
predict the conventional subsidence parameters (i.e. is slightly conservative) where the mining geometry 
and geology are within the range of the empirical database.  The predictions can be further tailored to local 
conditions where observed monitoring data is available close to the mining area. 

Further details on the IPM are provided in the background report entitled General Discussion on Mine 
Subsidence Ground Movements which can be obtained from www.minesubsidence.com. 

3.6. Calibration of the IPM 

The use of the IPM at Dendrobium Mine has been continually reviewed and refined based on the latest 
available ground movement monitoring data. 

Initially, the standard model for the Southern Coalfield was used for the predictions in Areas 1, 2 and 3A at 
the Mine.  This standard model is predominately based on the ground monitoring data for mining in the Bulli 
Seam in the Southern Coalfield. 

The model was then calibrated for Area 3B based on the available monitoring data from the Mine at the time 
of the SMP Application for LW9 to LW18.  The calibration of the model is described in Section 3.6 of Report 
No. MSEC459 and was based on the monitoring data from LW3 to LW5 in Area 2 and LW6 in Area 3A at 
the Mine.  The initial calibration of the subsidence model is referred to as the ‘MSEC459 prediction curves’ 
in this report. 
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The calibrated model based on the MSEC459 prediction curves was then later reviewed based on the 
additional ground movement monitoring data collected from the Mine, which included LW7 and LW8 in 
Area 3A and LW9 and LW10 in Area 3B.  The review of the calibrated model was discussed in Report No. 
MSEC792 based on the monitoring data from Areas 2, 3A and 3B. 

The mine subsidence movements in Areas 2, 3A and 3B were measured using Airborne Laser Scan (ALS) / 
Light Detection and Ranging (LiDAR) surveys.  The changes in surface level were determined by taking the 
differences between the measured surface levels before and after the extraction of each longwall. 

It was considered that the calibrated IPM based on the MSEC459 prediction curves provided reasonable 
predictions in Area 2, i.e. LW3 to LW5, based on the ALS surveys.  This is not unexpected, as the 
subsidence prediction method was calibrated using the monitoring data from LW3 to LW5 in Area 2 and 
LW6 in Area 3B, as described in Section 3.6 of Report No. MSEC459. 

However, it was found for LW7 and LW8 in Area 3A and LW9 and LW10 in Area 3B, that the maximum 
measured vertical subsidence exceeded the predictions, in many locations, with these exceedances being 
typically up to 1.3 times those predicted.  The measured subsidence directly above the tailgate chain pillars 
for LW7 and LW8 in Areas 3A and LW10 in Area 3B were also greater than predicted. 

It was considered that the measured vertical subsidence exceeded that predicted in Areas 3A and 3B due 
to the higher depths of cover and wider longwall void widths, as compared with those in Area 2.  This 
resulted in pillar compression greater than that predicted by the subsidence model based on the MSEC459 
prediction curves.  It is also possible that higher subsidence has developed in Area 3B, as the Coal Cliff 
Sandstone is not present in this area, with higher compression of the overburden occurring within the thicker 
Wombarra Formation above the chain pillars. 

Vertical subsidence predominately develops from two components: sagging of the overburden strata above 
the longwall voids; and compression of the chain pillars and the immediate seam floor and roof.  At higher 
depths of cover, the component of vertical subsidence due to pillar compression increases, but the 
component due to sagging of the overburden strata decreases. 

The original IPM over-predicted the component of vertical subsidence due to sagging of the overburden and 
under-predicted the component due to pillar compression.  This model therefore provided reliable 
predictions of vertical subsidence in Area 3A (i.e. lower depth of cover), but the predictions were exceeded 
in Area 3B (i.e. higher depth of cover). 

The subsidence model was then further refined for Area 3B based on the latest available monitoring data 
from the Mine by increasing the component of vertical subsidence due to pillar compression.  This resulted 
in the maximum predicted incremental subsidence increasing by 30 %.  The latest calibration of the 
subsidence model is referred to as the ‘MSEC792 prediction curves’ in this report. 

The comparisons between the measured ground movements with those predicted using the calibrated IPM 
based on the MSEC792 prediction curves are provided in the following sections. 

3.6.1. Review of the calibrated model based on the ALS monitoring data 

The changes in surface level due to the current mining in Area 3B at the Mine are being measured using 
ALS and LiDAR surveys.  The measured changes in surface level due to the extraction of LW9 to LW13 are 
shown in Fig. 3.2. 
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Fig. 3.2 Measured changes in surface level due to LW9 to LW13 in Area 3B 

It should be noted that the contours of the measured changes in surface level, developed from the ALS / 
LiDAR, show the change in the heights of two surfaces defined by multiple points, not necessarily the same 
points.  This differs from traditional subsidence contours that include both the vertical and horizontal 
components of the surface movements of points fixed to the surface.  Horizontal movements are usually 
included in the subsidence profiles, as traditional ground monitoring data is based on the movements of 
survey marks, which are fixed to the ground. 

The contours developed from the ALS / LiDAR can contain artefacts, particularly in the locations of steeply 
incised terrain, such as at cliffs or steep slopes.  The reason for this is that the surface can move 
horizontally downslope, or towards the centre of the goaf, as the ground subsides and, therefore, the level 
changes at a fixed position can be large and do not provide a true indication of the actual subsidence at a 
point on the ground.  Where the ground is reasonably flat, however, the contours of the observed changes 
in surface level should provide a good indication of the actual subsidence. 

In comparison to traditional remote sensing topographic mapping techniques, ALS / LiDAR generally offers 
excellent 'vegetation penetration'. Vegetation penetration can be further enhanced by using narrower 
swathe angles as per the capture specifications used for mine subsidence determination at the Mine. 
Despite these attributes there are still limitations and ultimately if there are areas where 'light' cannot get to 
the ground then any optical or ALS / LiDAR system will have limitations in these locations.  

The ALS / LiDAR suppliers state that the default vertical accuracy of each ALS / LiDAR dataset is around 
±100 mm and, therefore, the expected accuracy of the measured vertical movements (i.e. the difference 
between two datasets) is around ±200 mm. 

The profiles of measured (i.e. green) and predicted (i.e. red) changes in surface level along Cross-
sections 1 to 3 and Long-section 1 are illustrated in Fig. 3.3 to Fig. 3.6.  The predicted profiles in these 
figures have been obtained from the calibrated IPM based on the MSEC792 prediction curves.  The 
locations of the sections are shown in Fig. 3.2. 
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Fig. 3.3 Measured and predicted changes in surface level along Cross-section 1 
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Fig. 3.4 Measured and predicted changes in surface level along Cross-section 2 
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Fig. 3.5 Measured and predicted changes in surface level along Cross-section 3 

 
Fig. 3.6 Measured and predicted changes in surface level along Long-section 1 
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The profiles of the measured changes in surface level reasonably match the predicted profiles of vertical 
subsidence along each of the cross-sections and long-section.  The maximum measured changes in 
surface level above each of the longwalls are less than the maximum predicted values.  Also, the measured 
changes in surface level above each of the chain pillars are similar to but slightly less than the predicted 
values in these locations. 

The measured change in surface level along Cross-section 3 (refer to Fig. 3.5) is slightly greater than the 
predicted vertical subsidence above LW11.  This cross-section is located close to the finishing end of LW11 
and, therefore, the predictions are influenced by the longwall end effects.  The difference between the 
measured and predicted movements are in the order of accuracy of the measurement method. 

The measured change in surface level along Long-section 1 (refer to Fig. 3.6) is greater than the predicted 
vertical subsidence above the commencing end of LW13 (i.e. left side of figure).  However, this may be 
partly due to the effects of the horizontal movements on the LiDAR surveys.  The ground directly above the 
commencing end of LW13 has moved towards the ends (i.e. following the extraction face).  The natural 
surface dips towards the west in this location (i.e. towards the thalweg of LA4B).  The mining-induced 
horizontal movement, therefore, results in the measured changes in level at a fixed position to be greater 
than the true vertical subsidence above the commencing end of LW13. 

There are localised areas outside of the longwalls where the measured changes in surface level exceed the 
predicted vertical subsidence.  However, these are artefacts of the LiDAR surveys and are not real 
movements. 

It can be inferred from the slopes of the profiles, that the measured changes in grade are similar to the 
predicted tilts along each of the cross-sections and long-section.  It is not possible to derive the curvature 
nor the horizontal movements from the LiDAR surveys. 

It is considered that the ground movements measured using the LiDAR surveys are consistent with the 
predictions based on the calibrated IPM based on the MSEC792 prediction curves. 

3.6.2. Review of the calibrated model based on the traditional ground monitoring data 

The vertical subsidence and valley closure were monitored during the extraction of LW9 to LW13 in Area 3B 
using the Wongawilli Creek Closure Lines, Tributary Cross Lines, Donalds Castle Creek Cross Lines and 
Swamp Cross Lines. 

The comparisons of the measured and predicted total vertical subsidence for the traditional ground 
monitoring lines at the completion of LW13 are illustrated in Fig. 3.7.  The measured versus the predicted 
values are shown on the left side of this figure.  The ratios of the measured to predicted values (for 
magnitudes greater than 50 mm) are shown on the right side of this figure.  The predictions are based on 
the re-calibrated subsidence model using the MSEC792 prediction curves. 

 
Fig. 3.7 Comparison of measured and predicted subsidence for the ground monitoring lines 

The measured total vertical subsidence movements are typically less than the predicted total vertical 
subsidence values for each of the monitoring lines.  The average ratio of the measured to predicted vertical 
subsidence for these monitoring lines is 0.70. 

The measured total vertical subsidence movements exceed the predicted values in three of the 24 cases 
(i.e. 13 % of the monitoring lines).  The exceedances occur where the monitoring lines are located near to or 
above the chain pillars and the measured movements are less than the maxima that occur directly above 
the longwalls.  The ratios of the measured to predicted total vertical subsidence for these three monitoring 
lines range between 1.05 to 1.17 and, therefore, are within the order of accuracy of the predictive method 
for vertical subsidence of ±15 % to ±25 %. 
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The comparisons of the measured and predicted total closure for the traditional ground monitoring lines are 
at the completion of LW13 are illustrated in Fig. 3.8.  The measured versus the predicted values are shown 
on the left side of this figure.  The ratios of the measured to predicted values (for magnitudes greater than 
50 mm) are shown on the right side of this figure.  The predictions are based on the 2002 ACARP method. 

 
Fig. 3.8 Comparison of measured and predicted closure for the ground monitoring lines 

The measured total closure movements are typically less than the predicted total closure values for each of 
the monitoring lines.  The average ratio of the measured to predicted total closure for these monitoring lines 
is 0.50, i.e. the measured closures are, on average, around half of those predicted. 

The measured total closure movements exceed the predicted values in one of the 28 cases (i.e. 4 % of the 
monitoring lines).  It is noted that there were two additional cases where the measured closures exceeded 
the predicted values at the completion of LW12.  However, the measured closures for these two cases were 
less than the predicted values after the completion of LW13.  The ratio of the measured to predicted total 
closure for the remaining monitoring line is 1.03 and, therefore, is within the order of accuracy of the 
predictive method for valley closure of ±15 % to ±25 %. 

It is considered that the calibrated prediction model based on the MSEC792 prediction curves provides 
adequate predictions of vertical subsidence and valley closure based on the available ground monitoring 
lines.  The measured movements can be greater than the predicted values, in some cases, but these 
exceedances are expected to be within the orders of accuracy of the predictive methods of ±15 % to ±25 %. 

3.6.3. Use of the calibrated IPM for the proposed longwalls 

The calibrated IPM based on the MSEC792 prediction curves has been reviewed based on the ground 
movement monitoring data from LW9 to LW13 in Area 3B.  A comparison of the mining geometry for the 
proposed LW20 and LW21 with that for the completed longwalls in Area 3B is provided in Table 3.1. 

Table 3.1 Comparison of the mine geometry for the longwalls in Areas 3B and 3C 

Parameter 
Proposed LW20 and LW21 (Area 3C) Completed LW9 to LW13 (Area 3B) 

Range Average Range Average 

Longwall widths 256 256 305 305 

Depth of cover 290 ~ 410 360 310 ~ 410 390 

W/H ratio 0.62 ~ 0.88 0.71 0.74 ~ 0.98 0.78 

Extraction height 3.9 3.9 3.4 ~ 4.5 3.8 

The range of depths of cover above the proposed LW20 and LW21 is similar to the range for the completed 
LW9 to LW13.  However, the width-to-depth ratios for LW20 and LW21 are less than those for LW9 to LW13 
due to the narrower void widths.  The extraction height for the proposed LW20 and LW21 is similar to the 
average extraction height for the completed LW9 to LW13.  The longwalls in Areas 3B and 3C are all within 
the Wongawilli Seam. 

It is considered appropriate, therefore, to adopt the MSEC792 prediction curves for the proposed LW20 and 
LW21.  These prediction curves provide an additional 30 % to the maximum incremental vertical subsidence 
for each of the longwalls, when compared with that predicted using the standard IPM model. 
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3.7. Numerical model 

A numerical model has been developed for the Mine using Universal Distinct Element Code (UDEC).  This 
method is a two-dimensional Discrete Element Method (DEM) comprising deformable elements that interact 
via compliant contacts (Itasca, 2015).  The numerical modelling has been undertaken to supplement the 
predictions obtained using the empirical IPM. 

The UDEC model has been derived from the base model that was developed for the Southern Coalfield for 
mining in the Bulli Seam (Barbato, 2017).  The numerical model has been updated for the local stratigraphy 
(refer to Section 1.4) and has been calibrated for the local mining conditions using the ground monitoring 
data from Areas 3A and 3B at the Mine. 

3.7.1. Calibration of the UDEC model for Dendrobium Mine 

The widths of the longwalls in Area 3A are 250 m for LW6 and LW7 and 305 m for LW8.  The average depth 
of cover to the Wongawilli Seam is 370 m.  The width-to-depth ratios for these longwalls therefore vary 
between 0.68 and 0.82.  The maximum mining height for the longwalls in Area 3A was 3.9 m. 

The widths of LW9 to LW13 in Area 3B are 305 m.  The average depth of cover to the Wongawilli Seam is 
390 m.  The average width-to-depth ratio for these longwalls therefore is 0.78.  The average mining heights 
at the cross-section considered were 3.5 m for LW9, 4.5 m for LW10 and 4.0 m for LW11 to LW13. 

The element (i.e. block) size adopted in the numerical model has been based on Block Type B1 for the base 
model (refer to Section 6.4.3.1 of Barbato, 2017).  Minor adjustments of the element sizes have been made 
to suit the depths of each stratigraphic unit.  The element aspect ratio has been taken as 1.5:1.0 (H:V) as 
per the base model. 

The horizontal in situ stress has been based on Stress Type S2 for the base model (refer to Section 6.4.4 of 
Barbato, 2017).  The stress at the surface is 1.5 MPa and the stress gradient through the overburden strata 
is 36 kPa/m. 

The parametric analysis of the base model (refer to Section 6.9 of Barbato, 2017) showed that the 
appropriate material and joint properties are dependent on the other properties adopted in the numerical 
model, including the element size and aspect ratio.  The appropriate properties are also dependent on the 
depth of cover and mining height, as these affect the relative contributions of vertical subsidence due to 
sagging of the overburden strata and pillar compression. 

The material and joint properties have been calibrated for the local conditions using the available ground 
monitoring data for each mining area.  The initial calibration of the numerical model using the ground 
monitoring data from Areas 3A and 3B at the Mine found that the base model (i.e. Material Type M1 and 
Joint Type J2) underpredicted the vertical subsidence above the longwalls and the chain pillars. 

The magnitudes and the profiles of vertical subsidence obtained from the numerical model better matched 
those measured in Area 3A by adopting material bulk and shear moduli and joint cohesions that were 70 % 
of those used in the base model.  The magnitudes and profiles better matched those measured in Area 3B 
by adopting material bulk and shear moduli that were 50 % of those used in the base model, with no 
changes to the joint properties.  The differences in the appropriate material and joint properties adopted in 
the model for Areas 3A and 3B are due to the varying contributions of the components of vertical 
subsidence due to sagging of the overburden strata and pillar compression. 

The comparison between the modelled and measure vertical subsidence are illustrated in Fig. 3.9 for 
Area 3A and Fig. 3.10 for Area 3B.  The measured subsidence is based on the difference between the 
LiDAR surface levels measured prior to and after the completion of mining in each area. 
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Fig. 3.9 Comparison of modelled and measured subsidence for Dendrobium Area 3A 
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Fig. 3.10 Comparison of modelled and measured subsidence for Dendrobium Area 3B 

It is considered that the profiles of vertical subsidence obtained from the UDEC model reasonably match 
those measured using the LiDAR surveys in Areas 3A and 3B.  The numerical model slightly overpredicts 
the vertical subsidence for Area 3A, whereas there is a better match for Area 3B.  The main difference is 
due to the lower depth of cover and mining height in Area 3A compared to those in Area 3B. 

The mining geometries for the proposed LW20 and LW21 are similar to that for LW6 in Area 3A.  The 
overall void width of LW6 was 250 m and it was extracted from the Wongawilli Seam at an average depth of 
cover of 350 m.  The average width-to-depth ratio of LW6 of 0.71 is the same as that for the proposed LW20 
and LW21.  The average mining height for LW6 of 3.9 m is also the same as that for the proposed 
longwalls.  The numerical model should therefore provide reasonable, if not, slightly conservative 
predictions of vertical subsidence for the proposed LW20 and LW21. 
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3.7.2.  UDEC model for the proposed longwalls 

The void widths for LW20 and LW21 are 256 m.  The average depth of cover to the Wongawilli Seam is 
370 m for LW20 and 350 m for LW21.  The longwalls are proposed to extract a thickness of 3.9 m in the 
basal section of the Wongawilli Seam which is approximately 10 m thick.  The mining geometries of the two 
proposed longwalls are similar.  A single UDEC model has therefore been developed that is representative 
of both LW20 and LW21. 

The edges of the numerical model have been taken as the greater of two times the longwall widths and 
600 m from the longwall maingate and tailgate.  The overall width of the model therefore is 1456 m.  The 
average depth of cover to the Wongawilli Seam for LW20 and LW21 is 360 m.  The modelled width-to-depth 
ratio therefore is 0.71. 

A summary of the stratigraphy adopted in the UDEC model is provided in Table 3.2.  The element sizes 
have been based on Block Type B1 of the base model, with minor adjustments to suit the depths of each 
stratigraphic unit. 

Table 3.2 Stratigraphy adopted in the UDEC model 

Unit Thickness (m) Depth to base on unit (m) Block size (H x V, m x m) 

Hawkesbury Sandstone 130 130 15 x 10 

Newport/Garie Formation 20 150 6 x 4 

Bald Hill Claystone 20 170 6 x 4 

Bulgo Sandstone 130 300 15 x 10 

Wombarra Claystone 37 337 6 x 4 

Bulli Coal 3 340 4.5 x 3 

Eckersley Formation 20 360 7.5 x 5 

Wongawilli Coal 10 370 2 x 1 

Sub-Wongawilli 100 470 15 x 10 

Summaries of the material and joint properties adopted in the UDEC model are provided in Table 3.3 and 
Table 3.4, respectively.  The joint normal stiffness and shear stiffness have been taken as 30 GPa/m and 
3 GPa/m, respectively.  The parameter analysis of the joint stiffness properties found that the numerical 
model is not sensitive to these two parameters (refer to Section 6.9.4 of Barbato, 2017). 

Table 3.3 Material properties adopted in the UDEC model 

Unit ρ (kg/m3) K (GPa) G (GPa) C (MPa) φ (deg.) T (MPa) 

Hawkesbury Sandstone 2400 1.67 1.00 7.0 34 0.5 

Newport/Garie Formations 2400 1.73 1.24 4.0 30 0.5 

Bald Hill Claystone 2700 2.50 1.16 6.0 25 0.5 

Bulgo Sandstone 2500 2.78 2.09 10 30 0.5 

Wombarra Claystone 2600 3.45 2.48 10 25 0.5 

Bulli Coal 1500 0.77 0.49 2.0 25 0.5 

Eckersley Formation 2500 4.0 2.4 15 25 0.5 

Wongawilli Coal 1500 0.77 0.49 2.0 25 0.5 

Sub-Wongawilli 2500 4.0 2.4 15 25 0.5 

Table 3.4 Joint properties adopted in the UDEC model 

Unit 
Cohesion (MPa) Friction angle (deg.) 

Peak Residual Peak Residual 
Hawkesbury Sandstone 2.50 1.50 25 15 

Newport/Garie Formations 2.25 1.35 24 14 

Bald Hill Claystone 2.75 1.65 21 13 

Bulgo Sandstone 4.50 2.70 24 14 

Wombarra Claystone 3.00 1.80 22 13 

Eckersley Formation 4.25 2.55 22 13 

Sub-Wongawilli 4.25 2.55 22 13 
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The modelled profile of vertical subsidence obtained from the UDEC model is illustrated as the red line in 
Fig. 3.11.  The predicted profile based on the IPM has also been shown in this figure as the blue line for 
comparison. 

 

Fig. 3.11 UDEC modelled and IPM predicted profiles of vertical subsidence 

The profile of vertical subsidence obtained from the UDEC model reasonably matches that predicted using 
the IPM.  The values of maximum predicted vertical subsidence directly above the proposed longwall are 
within ±10 %.  The numerical model predicts slightly higher vertical subsidence outside the extents of the 
proposed longwall; however, the differences in magnitude are 100 mm or less. 

The maximum predicted tilts and curvatures obtained from the UDEC model are slightly less than the 
maximum predicted values based on the IPM.  This is due to the UDEC model predicting a broader 
(i.e. flatter) subsidence profile above and adjacent to the longwall edges compared to that for the IPM. 

It is considered that the profile of vertical subsidence obtained from the UDEC model reasonably matches 
that predicted using the IPM.  It is not considered necessary, therefore, to further calibrate the IPM based on 
the outcomes of the numerical model. 

In addition, the potential for impacts on the natural and built features result from the differential movements 
(i.e. tilt and curvature) rather than from the absolute vertical subsidence.  The impact assessments based 
on the predictions obtained from the UDEC model, therefore, are similar to or slightly less than the 
assessments based on the predictions obtained from the IPM. 

The modelled profiles of vertical subsidence and horizontal movement through the overburden strata are 
illustrated in Fig. 3.12.  The profiles have been taken through the longwall centreline, midway between the 
centreline and tailgate (referred to as the quarter point) and at the longwall tailgate. 
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Fig. 3.12 Modelled profiles of vertical subsidence and horizontal movement through the 

overburden at the longwall centreline, quarter point and longwall tailgate 

The vertical subsidence at the longwall centreline varies between 44 % of the mining height at the surface 
through to 100 % of the mining heights at the caving zone.  The vertical subsidence adjacent to the longwall 
tailgate varies between 4 % of the mining height at the surface through to 11 % of the mining height at the 
caving zone. 

The vertical strain (over a 20 m height) within the Hawkesbury Sandstone varies between approximately 
4 mm/m at the surface and 6 mm/m at the base of the unit.  The maximum vertical strain within the 
Hawkesbury Sandstone occurs at the longwall centreline with the strains reducing towards the longwall 
maingate and tailgate. 

The vertical strain within the Bulgo Sandstone, at the longwall centreline, varies between approximately 
4 mm/m at the top, 16 mm/m near mid-height and 4 mm/m at the base of the unit.  The vertical strain at the 
quarter-point of the longwall varies between approximately 4 mm/m at the top and 24 mm/m at the base of 
the Bulgo Sandstone. 

The vertical strain within the Wombarra Claystone varies between 12 mm/m and 24 mm/m.  The maximum 
vertical strain occurs at the longwall quarter-points, with the strains reducing towards the longwall centreline, 
maingate and tailgate.  The vertical strains within the Newport Formation and the Bald Hill Claystone are 
typically 5 mm/m or less. 

The horizontal shear on the bedding plane partings varies between approximately 150 mm and 250 mm 
within the Hawkesbury Sandstone and varies between approximately 250 mm and 350 mm within the Bulgo 
Sandstone.  The maximum horizontal shear occurs at the quarter point within the Bulgo Sandstone. 

It is noted that the magnitudes of horizontal shear are dependent on their spacings.  Hence, fewer but larger 
horizontal shears, or more but smaller horizontal shears could develop compared with that predicted, 
depending on their actual spacing. 
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4.0  MAXIMUM PREDICTED SUBSIDENCE PARAMETERS FOR THE PROPOSED LONGWALLS 

4.1. Introduction 

The following sections provide the maximum predicted conventional subsidence parameters resulting from 
the extraction of the proposed LW20 and LW21 in Area 3C.  The predicted subsidence parameters and the 
impact assessments for the natural and built features are provided in Chapters 5 and 6. 

The predicted vertical subsidence, tilt and curvature have been obtained using the IPM, which has been 
calibrated based on the latest monitoring data from the Mine, as described in Section 3.6.  The predicted 
strains have been determined by analysing the strains measured at other NSW collieries, where the 
longwall width-to-depth ratios and extraction heights are similar to those for the proposed longwalls. 

The maximum predicted subsidence parameters and the predicted subsidence contours provided in this 
report describe and show the conventional movements and do not include the valley related upsidence and 
closure movements, nor the effects of faults and other geological structures.  Such effects have been 
addressed separately in the impact assessments for each feature provided in Chapters 5 and 6.  

4.2. Maximum predicted conventional subsidence, tilt and curvature 

A summary of the maximum predicted values of incremental conventional vertical subsidence, tilt and 
curvature due to the extraction of each of LW20 and LW21 is provided in Table 4.1.  The incremental values 
are the additional movements due to each proposed longwall. 

Table 4.1 Maximum predicted incremental conventional subsidence, tilt and curvature 
resulting from the extraction of each of the proposed longwalls 

Due to longwall 
Maximum predicted 

incremental 
subsidence (mm) 

Maximum predicted 
incremental tilt 

(mm/m) 

Maximum predicted 
incremental 

hogging curvature 
(km-1) 

Maximum predicted 
incremental 

sagging curvature 
(km-1) 

LW20 1800 20 0.30 0.60 

LW21 2050 30 0.50 0.75 

The predicted total vertical subsidence contours after the extraction of LW20 and LW21 are shown in 
Drawing No. MSEC978-13, in Appendix D.  A summary of the maximum predicted values of total vertical 
subsidence, tilt and curvature is provided in Table 4.2.  The total parameters represent the accumulated 
movements within the Study Area due to the extraction of the existing and proposed longwalls. 

Table 4.2 Maximum predicted total conventional subsidence, tilt and curvature after the 
extraction of each of the proposed longwalls 

After longwalls 
Maximum predicted 

total vertical 
subsidence (mm) 

Maximum predicted 
total tilt (mm/m) 

Maximum predicted 
total hogging 

curvature (km-1) 

Maximum predicted 
total sagging 

curvature (km-1) 

LW20 and LW21 2050 30 0.50 0.75 

The maximum predicted total vertical subsidence of 2050 mm represents 53 % of the proposed extraction 
height of 3.9 m.  The maximum predicted vertical subsidence occurs above the western end of LW21, 
where the depth of cover is shallowest. 

The maximum predicted total tilt is 20 mm/m (i.e. 2.0 %, or 1 in 50) above LW20 and 30 mm/m (i.e. 3.0 %, 
or 1 in 33) above LW21.  The maximum predicted total conventional curvatures for the proposed longwalls 
are 0.50 km-1 hogging and 0.75 km-1 sagging, which represent minimum radii of curvatures of 2 km and 
1.3 km, respectively. 

The predicted conventional subsidence parameters vary across the Study Area as the result of, amongst 
other factors, variations in the longwall geometry, depths of cover, seam thickness and overburden geology.  
To illustrate this variation, the predicted profiles of vertical subsidence, tilt and curvature have been 
determined along two prediction lines.  The predicted profiles of total vertical subsidence, tilt and curvature 
along Prediction Lines 1 and 2 are shown in Figs. C.01 and C.02, respectively, in Appendix C.  The 
locations of these prediction lines are shown in Drawing No. MSEC978-13.   
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4.3. Comparison of predictions with those in Areas 3A and 3B 

A comparison of the maximum predicted total conventional subsidence parameters with the maximum 
predicted values for the existing and approved longwalls in Areas 3A and 3B is provided in Table 4.3.  The 
predictions for each of these mining areas are based on the calibrated IPM as described in Section 3.6. 

Table 4.3 Comparison of maximum predicted total subsidence parameters 

Area 
(Longwalls) 

Maximum 
predicted total 
conventional 

subsidence (mm) 

Maximum 
predicted total 

conventional tilt 
(mm/m) 

Maximum predicted 
total conventional 
hogging curvature 

(km-1) 

Maximum predicted 
total conventional 
sagging curvature 

(km-1) 

Area 3A 
(LW6 to LW8 and LW19) 3600 50 1.4 1.4 

Area 3B 
(LW9 to LW18) 3600 50 1.4 1.4 

Area 3C 
(LW20 and LW21) 

2050 30 0.50 0.75 

The maximum predicted subsidence parameters for the proposed LW20 and LW21 are less than the 
maximum predicted values for the existing and approved longwalls in Areas 3A and 3B at the Mine.  The 
predicted subsidence parameters are less due to the: 

• narrower void widths (i.e. 256 m) compared with a typical void width of 305 m in Areas 3A and 3B, 
except for LW6 and LW7 at widths of 255 m; 

• proposed LW20 and LW21 are single isolated longwalls, whereas the longwalls in Areas 3A and 3B 
comprise a series of four and ten longwalls, respectively.  The vertical subsidence due to the first 
longwall in a series is less than that for the subsequent longwalls; and 

• extraction height for the proposed LW20 and LW21 of 3.9 m is less than the extraction height for 
LW10 to LW13 in Area 3B of up to 4.6 m. 

It is noted that the maximum measured vertical subsidence in Areas 3A and 3B, to date, are less than the 
maximum predicted value as provided in Table 4.3.  The maximum measured vertical subsidence 
movements based on the LiDAR surveys are approximately 2000 mm due to LW6 to LW8 in Area 3A and 
approximately 2700 mm due to LW9 to LW13 in Area 3C. 

Whilst not all longwalls have been extracted in Areas 3A and 3B, it is expected that the maximum measured 
vertical subsidence will be less than the maximum predicted values at the completion of mining in these 
areas.  It is expected, therefore, that the actual measured vertical subsidence for the proposed LW20 and 
LW21 will also be less than the maximum predicted values obtained using the calibrated IPM model. 

4.4. Predicted strains 

The prediction of strain is more difficult than the predictions of subsidence, tilt and curvature.  The reason 
for this is that strain is affected by many factors, including ground curvature and horizontal movement, as 
well as local variations in the near surface geology, the locations of pre-existing natural joints at bedrock, 
and the depth of bedrock.  Survey tolerance can also represent a substantial portion of the measured strain, 
in cases where the strains are of a low order of magnitude.  The profiles of observed strain, therefore, can 
be irregular even when the profiles of observed subsidence, tilt and curvature are relatively smooth. 

In previous MSEC subsidence reports, predictions of conventional strain were provided based on the best 
estimate of the average relationship between curvature and strain.  Similar relationships have been 
proposed by other authors.  The reliability of the strain predictions was highlighted in these reports, where it 
was stated that measured strains can vary considerably from the predicted conventional values. 

Adopting a linear relationship between curvature and strain provides a reasonable prediction for the 
conventional tensile and compressive strains.  The locations that are predicted to experience hogging or 
convex curvature are expected to be net tensile strain zones and locations that are predicted to experience 
sagging or concave curvature are expected to be net compressive strain zones.  In the Southern Coalfield, it 
has been found that a factor of 15 provides a reasonable relationship between the predicted maximum 
curvatures and the predicted maximum conventional strains. 
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The maximum predicted conventional strains resulting from the extraction of proposed LW20 and LW21, 
based on applying a factor of 15 to the maximum predicted curvatures, are 8 mm/m tensile and 11 mm/m 
compressive.  These strains represent typical values when the ground subsides regularly with no localised 
or elevated strains due to near-surface geological structures or valley closure effects.  The maximum strains 
can be much greater than these typical values, especially in the locations of near-surface geological 
structures and in the bases of valleys. 

At a point, however, there can be considerable variation from the linear relationship, resulting from non-
conventional movements or from the normal scatters which are observed in strain profiles.  When 
expressed as a percentage, observed strains can be many times greater than the predicted conventional 
strain for low magnitudes of curvature.  In this report, therefore, we have provided a statistical approach to 
account for the variability, instead of just providing a single predicted conventional strain. 

There are two traditional ground monitoring lines at Dendrobium Mine that do not cross streams or valleys, 
being the SCW North and South Lines in Area 3A.  The ranges of potential strains above the proposed 
longwalls, therefore, have been determined using these ground monitoring lines as well as data from the 
NSW coalfields, where the mining geometries are reasonably similar to that at the Mine. 

A comparison of the mining geometry for the proposed LW20 and LW21 with that for the previously 
extracted longwalls used in the strain analysis is provided in Table 4.4.  There is a total of 21 ground 
monitoring lines located above 54 previously extracted longwalls in the Hunter and Newcastle Coalfields. 

Table 4.4 Comparison of the mine geometry for the proposed LW20 and LW21 with the longwalls 
from the NSW coalfields used in the strain analysis 

Parameter 
Proposed LW20 and LW21 (Area 3C) Longwalls used in strain analysis 

Range Average Range Average 

Longwall width 256 256 140 ~ 230 180 

Depth of cover 290 ~ 410 360 160 ~ 370 210 

W/H ratio 0.62 ~ 0.88 0.71 0.6 ~ 1.0 0.87 

Extraction height 3.9 3.9 3.1 ~ 4.8 4.2 

The range of width-to-depth ratios and extraction heights for the longwalls used in the strain analysis are 
similar to but greater, on average, than the width-to-depth ratios and extraction heights of the proposed 
LW20 and LW21.  The strain analysis, therefore, should provide a reasonable indication of the range of 
potential strains resulting from the extraction of the proposed longwalls. 

The data used in the analysis of observed strains included those resulting from both conventional and non-
conventional anomalous movements but did not include those resulting from valley related movements, 
which are addressed separately in this report.  The strains resulting from damaged or disturbed survey 
marks have been excluded. 

The survey database has been analysed to extract the maximum tensile and compressive strains that have 
been measured at any time during the extraction of the previous longwalls in the NSW coalfields, for survey 
bays that were located directly above goaf or the chain pillars that are located between the extracted 
longwalls.  A number of probability distribution functions were fitted to the empirical data.  It was found that a 
Generalised Pareto Distribution (GPD) provided a good fit to the raw strain data. 

The histogram of the maximum observed tensile and compressive strains measured in survey bays above 
goaf, for the selected monitoring lines from the NSW coalfields, is provided in Fig. 4.1.  The probability 
distribution functions, based on the fitted GPDs, have also been shown in this figure. 
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Fig. 4.1 Distributions of the measured maximum tensile and compressive strains during the 
extraction of previous longwalls in the NSW coalfields for bays located above goaf 

Confidence levels have been determined from the empirical strain data using the fitted GPDs.  In the cases 
where survey bays were measured multiple times during a longwall extraction, the maximum tensile strain 
and the maximum compressive strain were used in the analysis (i.e. single tensile strain and single 
compressive strain measurement per survey bay). 

The 95 % confidence levels for the maximum total strains that the individual survey bays experienced at any 
time during mining are 6 mm/m tensile and compressive.  The 99 % confidence levels for the maximum total 
strains that the individual survey bays experienced at any time during mining are 14 mm/m tensile and 
15 mm/m compressive. 

4.5. Predicted conventional horizontal movements 

The predicted conventional horizontal movements over the proposed longwalls are calculated by applying a 
factor to the predicted conventional tilt values.  In the Southern Coalfield a factor of 15 is generally adopted, 
being the same factor as that used to determine the conventional strains from the conventional curvatures, 
and this has been found to give a reasonable correlation with measured data.  This factor will vary and will 
be higher at low tilt values and lower at high tilt values.  The application of this factor will therefore lead to 
over-prediction of horizontal movements where the tilts are high and under-prediction of the movements 
where the tilts are low. 

The maximum predicted conventional tilt for the proposed LW20 and LW21 is 30 mm/m.  The maximum 
predicted conventional horizontal movement, therefore, is approximately 450 mm, i.e. 30 mm/m multiplied 
by a factor of 15.  Greater movements can develop in incised terrain, due to the increased horizontal 
movements that develop in the downslope direction. 

The distribution of the maximum observed horizontal movements for the 3D survey marks located directly 
above the longwalls in Dendrobium Areas 1, 2, 3A and 3B is provided in Fig. 4.2.  It can be seen from this 
figure, that horizontal movements have been measured up to 600 mm at the Mine, with an average 
measured value of approximately 300 mm. 
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Fig. 4.2 Distributions of the maximum observed horizontal movements for the 3D marks located 
directly above the longwalls in Dendrobium Areas 1, 2, 3A and 3B 

Conventional horizontal movements do not directly impact on natural and built features, rather impacts 
occur as the result of differential horizontal movements.  Strain is the rate of change of horizontal 
movement.  The impacts of strain on the natural features and items of surface infrastructure are addressed 
in the impact assessments for each feature, which have been provided in Chapters 5 and 6. 

4.6. Predicted far-field horizontal movements 

In addition to the conventional subsidence movements that have been predicted above and adjacent to the 
proposed longwalls, and the predicted valley related movements along the streams, it is also likely that 
far-field horizontal movements will be experienced during the extraction of the longwalls.   

An empirical database of observed incremental far-field horizontal movements has been compiled using 
monitoring data from Dendrobium Mine, as well as from other collieries in the Southern Coalfield, including 
Appin, Metropolitan, Tahmoor, Tower and West Cliff.  The far-field horizontal movements resulting from 
longwall mining were generally observed to be orientated towards the extracted longwall.  At very low levels 
of far-field horizontal movements, however, there was a high scatter in the orientation of the observed 
movements. 

The observed incremental far-field horizontal movements, resulting from the extraction of longwalls at 
Dendrobium Areas 1, 2, 3A and 3B, are provided in Fig. 4.3.  The observed far-field movements for other 
collieries in the Southern Coalfield, including the confidence levels based on fitted GPDs, have also been 
shown in this figure for comparison. 
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Fig. 4.3 Measured incremental far-field horizontal movements at Dendrobium Mine 
and elsewhere in the Southern Coalfield 

As successive longwalls within a series of longwalls are mined, the magnitudes of the incremental far-field 
horizontal movements tend to decrease.  The total far-field horizontal movement is not, therefore, the sum 
of the incremental far-field horizontal movements for the individual longwalls. 

The predicted far-field horizontal movements resulting from the extraction of the longwalls are very small 
and could only be detected by precise surveys.  Such movements tend to be bodily movements towards the 
extracted goaf area, and are accompanied by very low levels of strain, which are generally less than survey 
tolerance.  The impacts of far-field horizontal movements on the natural features and items of surface 
infrastructure within the vicinity of the Study Area are not expected to be significant, except where they 
occur at large structures which are sensitive to small differential movements. 

4.7. Non-conventional ground movements 

It is likely non-conventional ground movements will occur within the Study Area, due to near surface 
geological conditions, steep topography and valley related movements, which are discussed in Section 3.4.  
These non-conventional movements are often accompanied by elevated tilts and curvatures that are likely 
to exceed the conventional predictions. 

Specific predictions of upsidence, closure and compressive strain due to the valley related movements are 
provided for the streams in Sections 5.2 to 5.4.  The impact assessments for the streams are based on both 
the conventional and valley related movements.  The potential for non-conventional movements associated 
with steep topography is discussed in the impact assessments for the steep slopes provided in Section 5.7. 

In most cases, it is not possible to predict the exact locations or magnitudes of the non-conventional 
anomalous movements due to near surface geological conditions.  For this reason, the strain predictions 
provided in this report are based on a statistical analysis of measured strains in the NSW coalfields, 
including both conventional and non-conventional anomalous strains and are discussed in Section 4.4.  In 
addition to this, the impact assessments for the natural features and items of surface infrastructure, which 
are provided in Chapters 5 and 6, include historical impacts resulting from previous longwall mining which 
have occurred as the result of both conventional and non-conventional subsidence movements. 
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4.8. Surface deformations 

Longwall mining can result in surface cracking, heaving, buckling, humping and stepping at the surface.  
The extent and severity of these mining induced ground deformations are dependent on a number of 
factors, including the mine geometry, depth of cover, overburden geology, locations of natural jointing in the 
bedrock and the presence of near surface geological structures.  

Faults and joints in bedrock develop during the formation of the strata and from subsequent destressing 
associated with movement of the strata.  Longwall mining can result in additional fracturing in the bedrock, 
which tends to occur in the tensile zones, but fractures can also occur due to buckling of the surface beds in 
the compressive zones.  The incidence of visible cracking at the surface is dependent on the pre-existing 
jointing patterns in the bedrock as well as the thickness and inherent plasticity of the soils that overlie the 
bedrock. 

Surface deformations can also develop as the result of downslope movements where longwalls are 
extracted beneath steep slopes.  In these cases, the downslope movements can result in the development 
of tension cracks at the tops and on the sides of the steep slopes and compression ridges at the bottoms of 
the steep slopes.  The impact assessments for downslope movements are provided in Section 5.7. 

Fracturing of bedrock can also occur in the bases of stream valleys due to the compressive strains 
associated with valley upsidence and closure movements.  The impact assessments for valley related 
movements are provided in Sections 5.2 to 5.4. 

The soil crack and rock fracture widths were measured at the impact sites located above LW3 to LW5 in 
Area 2, LW6 to LW8 in Area 3A and LW9 and LW13 in Area 3B.  The distribution of the measured widths of 
these surface deformations is illustrated in Fig. 4.4. 
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Fig. 4.4 Distribution of measured soil crack and rock fracture widths in Areas 2, 3A and 3B 

The soil crack and rock fracture widths were generally less than 50 mm (i.e. 86 % of the cases).  However, 
the widths of the surface deformations were between 50 mm and 150 mm in 8 % of cases, between 
150 mm and 300 mm in 4 % of cases and greater than 300 mm in 2 % of cases.  The maximum measured 
crack width was approximately 500 mm. 

It is noted, that there was a series of cracks up to 1.5 m wide located above the commencing end of LW3 
(not shown in the above figure for clarity) that developed due to downslope movement on the steep slopes, 
the shallower depth of cover (less than 200 m at that location) and fretting of the crack edges. 

The predicted mine subsidence parameters for the proposed LW20 and LW21 are less than those for the 
previously extracted longwalls in Areas 3A and 3B at the Mine, as shown in Table 4.3.  The soil crack and 
rock fracture widths due to the extraction of the proposed longwalls, therefore, are expected to be less, on 
average, that those measured in Areas 3A and 3B. 
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5.0  DESCRIPTIONS, PREDICTIONS AND IMPACT ASSESSMENTS FOR THE NATURAL FEATURES 

The following sections provide the descriptions, predictions and impact assessments for the natural features 
located within the Study Area.  All significant natural features located outside the Study Area, which may be 
subjected to far-field movements or valley related movements and may be sensitive to these movements, 
have also been included as part of this assessment. 

5.1. Catchment Areas and Declared Special Areas 

The Study Area lies entirely within the Metropolitan Catchment Area, which is a special declared area 
controlled by WaterNSW.  The proposed LW20 and LW21 are located outside the Dams Safety Committee 
(DSC) Notification Areas for Lake Cordeaux and Lake Avon.  The Study Areas based on both the 35° angle 
of draw and the 600 m boundary are also located outside the DSC Notification Areas. 

The water storages in the Metropolitan Catchment Area provide the sole water supply for the Macarthur and 
Illawarra regions and the townships of Campbelltown, Camden, Bargo, Picton, Thirlmere, Tahmoor, The 
Oaks, Buxton and Oakdale, and provide approximately 20 % of the supply to the Sydney Metropolitan Area, 
via the Prospect Reservoir. 

5.2. Wongawilli Creek 

5.2.1. Description of Wongawilli Creek 

The location of Wongawilli Creek is shown in Drawing No. MSEC978-09. 

Wongawilli Creek is located between the proposed LW20 and LW21.  The thalweg (i.e. base or centreline) 
of the creek is 125 m east of the tailgate of LW20 and 240 m west of the finishing end of LW21, at the 
closest points to the proposed longwalls.  Further upstream, the creek is located between the completed 
longwalls in Areas 3A and 3B.  The minimum distances between the thalweg of the creek and the 
completed longwalls are 110 m for Area 3A and 260 m for Area 3B. 

The total length of Wongawilli Creek located within the Study Area based on the 35° angle of draw line is 
approximately 0.8 km.  The length of the creek located within the Study Area based on the 600 m boundary 
is approximately 3.0 km. 

Wongawilli Creek is a third order perennial stream with a small base flow and increased flows for short 
periods of time after significant rain events.  The creek generally flows in a northerly direction and drains 
into the Cordeaux River approximately 2.3 km to the north of the proposed longwalls. 

Pools in the creek naturally develop behind the rockbars and at the sediment and debris accumulations.  
The locations of the mapped stream features along Wongawilli Creek are shown in Drawings Nos. 
MSEC978-10 and MSEC978-11.  Summaries of the features mapped along the section of creek located 
within the Study Area based on the 600 m boundary are provided in Table 5.1 to Table 5.4. 

Table 5.1 Rockbars mapped along Wongawilli Creek 

Label Approximate size Location at closest point to 
mining 

WC-RB18 40 m long x 15 m wide 440 m north-east of LW20 
WC-RB19 30 m long x 15 m wide 430 m north-east of LW20 
WC-RB20 15 m long x 15 m wide 350 m north-east of LW20 
WC-RB21 50 m long x 10 m wide 170 m east of LW20 
WC-RB22 5 m long x 10 m wide 140 m east of LW20 
WC-RB23 10 m long x 8 m wide 140 m east of LW20 
WC-RB24 3 m long x 6 m wide 130 m east of LW20 
WC-RB25 25 m long x 10 m wide 220 m east of LW20 
WC-RB26 15 m long x 10 m wide 240 m east of LW20 
WC-RB27 100 m long x 20 m wide 260 m east of LW20 
WC-RB29 20 m long x 8 m wide 330 m east of LW20 
WC-RB30 8 m long x 5 m wide 270 m east of LW20 
WC-RB31 8 m long x 5 m wide 270 m east of LW20 
WC-RB32 5 m long x 5 m wide 330 m west of LW21 
WC-RB33 8 m long x 5 m wide 260 m west of LW21 
WC-RB34 8 m long x 5 m wide 240 m west of LW21 
WC-RB35 15 m long x 10 m wide 430 m south of LW21 
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Table 5.2 Riffles mapped along Wongawilli Creek 

Label Approximate size Location at closest point to 
mining 

WC-RF25a 25 m long x 10 m wide 120 m east of LW20 

WC-RF25b 3 m long x 8 m wide 140 m east of LW20 

WC-RF27 6 m long x 10 m wide 250 m east of LW20 

WC-RF30 30 m long x 8 m wide 300 m east of LW20 

WC-RF32 10 m long x 5 m wide 360 m south-east of LW20 

WC-RF33 8 m long x 5 m wide 270 m west of LW21 

WC-RF35a 3 m long x 3 m wide 270 m south-west of LW21 

WC-RF35b 3 m long x 5 m wide 300 m south-west of LW21 

WC-RF35c 5 m long x 5 m wide 310 m south-west of LW21 

WC-RF35d 5 m long x 5 m wide 420 m south of LW21 

Table 5.3 Islands mapped along Wongawilli Creek 

Label Approximate size Location at closest point to 
mining 

WC-IS30 40 m long x 15 m wide 280 m east of LW20 

WC-IS32 20 m long x 3 m wide 330 m west of LW21 

WC-IS35a 20 m long x 5 m wide 270 m south-west of LW21 

WC-IS35b 60 m long x 5 m wide 280 m south-west of LW21 

Table 5.4 Sandbars mapped along Wongawilli Creek 

Label Approximate size Location at closest point to 
mining 

WC-SB25a 40 m long x 8 m wide 140 m east of LW20 

WC-SB25b 10 m long x 8 m wide 220 m east of LW20 

It is noted that the riffle and sandbar locations are based on those mapped by IC using GPS during the field 
surveys carried out in 2011.  The locations of these features are known to change over time, as a result of 
flooding events and, therefore, the actual locations during the mining period could differ from those shown. 

The surface mapping and geological modelling undertaken by IC indicate that the base of the creek rises up 
through the stratigraphy as it runs from the south to the north.  The section of Wongawilli Creek located 
within the Study Area is founded in Bulgo Sandstone.  

Photographs of Wongawilli Creek at the crossing with Fire Road 6 are provided in Fig. 5.1.  This crossing is 
located approximately 1 km to the north of the proposed LW21. 

    

Fig. 5.1 Wongawilli Creek at crossing with Fire Road 6 
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The natural surface level along Wongawilli Creek, within the extents of the Study Area based on the 600 m 
boundary, varies from 282 mAHD at the upstream end to 271 mAHD at the downstream end.  The average 
natural grade over the 3.0 km length, therefore, is approximately 3.7 mm/m (i.e. 0.37 %, or 1 in 270). 

The valley of Wongawilli Creek has an overall height of approximately 100 m to 120 m within the Study 
Area.  The valley is steeply sided, comprising cliffs, minor cliffs and talus slopes in a number of locations.  
The descriptions of the cliffs, minor cliffs, rock outcrops and steep slopes within the valley are included in 
Sections 5.6 and 5.7. 

A section through the valley of Wongawilli Creek, where the creek is located closest to the proposed 
longwalls, is provided in Fig. 5.2.  Another section through the valley, further upstream where the creek is 
located closest to the proposed LW21, is provided in Fig. 5.3.  The locations of these sections are shown in 
Drawing No. MSEC978-08. 

 

Fig. 5.2 Section A through Wongawilli Creek and the proposed LW20 

 

Fig. 5.3 Section B through Wongawilli Creek and the proposed LW21 

Further descriptions of Wongawilli Creek are provided in the reports by other specialist consultants on the 
project. 

5.2.2. Predictions for Wongawilli Creek 

The predicted profiles of total vertical subsidence, upsidence and closure along Wongawilli Creek are 
shown in Fig. C.03, in Appendix C.  The predicted total profiles after the completion of the existing and 
approved longwalls in Areas 3A and 3B are shown as cyan lines.  The predicted total profiles after the 
extraction of each of the proposed longwalls are shown as the blue lines. 
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A summary of the maximum predicted values of total vertical subsidence, upsidence and closure for 
Wongawilli Creek is provided in Table 5.5.  The values are the maxima anywhere along the section of the 
creek located within the Study Area based on the 600 m boundary. 

Table 5.5 Maximum predicted total vertical subsidence, upsidence and closure for 
Wongawilli Creek 

Location Area or Longwall 
Maximum predicted 

total vertical 
subsidence (mm) 

Maximum predicted 
total upsidence 

(mm) 
Maximum predicted 
total closure (mm) 

Wongawilli Creek 

Areas 3A and 3B < 20 140 200 

LW20 < 20 140 200 

LW21 < 20 150 210 

The section of Wongawilli Creek located within the Study Area is predicted to experience less than 20 mm 
vertical subsidence.  Whilst the creek could experience very low levels of vertical subsidence, it is not 
expected to experience measurable conventional tilts, curvatures or strains. 

The maximum predicted total valley related movements for the section of creek located within the Study 
Area are 150 mm upsidence and 210 mm closure.  The maximum predicted valley related effects within the 
Study Area occur adjacent to the completed LW9 and LW10 in Area 3B. 

The maximum predicted additional valley related effects due to the extraction of the proposed LW20 and 
LW21 only are 60 mm upsidence and 150 mm closure.  The maximum additional valley related effects occur 
where Wongawilli Creek is located closes to the proposed LW20. 

Wongawilli Creek could experience compressive strains due to the valley closure movements.  The 
predicted strains have been determined based on an analysis of ground monitoring lines for valleys with 
similar heights located at similar distances from previously extracted longwalls in the Southern Coalfield, as 
for Wongawilli Creek.  The maximum predicted compressive strain for Wongawilli Creek due to the 
extraction of the proposed LW20 and LW21 is 8 mm/m based on the 95 % confidence level. 

Summaries of the maximum predicted values of total vertical subsidence, upsidence and closure at the 
mapped stream features along Wongawilli Creek are provided in Table 5.6 to Table 5.9.  The locations of 
these features are shown in Drawings Nos. MSEC978-10 and MSEC978-11. 

Table 5.6 Maximum predicted total vertical subsidence, upsidence and closure at the mapped 
rockbars along Wongawilli Creek 

Location Label 
Maximum predicted 

total vertical 
subsidence (mm) 

Maximum predicted 
total upsidence 

(mm) 
Maximum predicted 
total closure (mm) 

Rockbars along 
Wongawilli Creek 

WC-RB18 < 20 < 20 20 
WC-RB19 < 20 < 20 20 
WC-RB20 < 20 < 20 30 
WC-RB21 < 20 30 70 
WC-RB22 < 20 40 80 
WC-RB23 < 20 50 90 
WC-RB24 < 20 50 90 
WC-RB25 < 20 50 140 
WC-RB26 < 20 50 130 
WC-RB27 < 20 40 120 
WC-RB29 < 20 40 80 
WC-RB30 < 20 40 60 
WC-RB31 < 20 40 60 
WC-RB32 < 20 50 50 
WC-RB33 < 20 40 50 
WC-RB34 < 20 40 70 
WC-RB34 < 20 130 180 
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Table 5.7 Maximum predicted total vertical subsidence, upsidence and closure at the mapped 
riffles along Wongawilli Creek 

Location Label 
Maximum predicted 

total vertical 
subsidence (mm) 

Maximum predicted 
total upsidence 

(mm) 
Maximum predicted 
total closure (mm) 

Riffles along 
Wongawilli Creek 

WC-RF25a < 20 60 150 

WC-RF25b < 20 60 150 

WC-RF27 < 20 50 130 

WC-RF30 < 20 40 70 

WC-RF32 < 20 30 50 

WC-RF33 < 20 50 50 

WC-RF35a < 20 50 100 

WC-RF35b < 20 60 130 

WC-RF35c < 20 60 140 

WC-RF35d < 20 120 180 

Table 5.8 Maximum predicted total vertical subsidence, upsidence and closure at the mapped 
islands along Wongawilli Creek 

Location Label 
Maximum predicted 

total vertical 
subsidence (mm) 

Maximum predicted 
total upsidence 

(mm) 
Maximum predicted 
total closure (mm) 

Islands along 
Wongawilli Creek 

WC-IS30 < 20 40 70 

WC-IS32 < 20 50 50 

WC-IS35a < 20 50 100 

WC-IS35b < 20 50 120 

Table 5.9 Maximum predicted total vertical subsidence, upsidence and closure at the mapped 
sandbars along Wongawilli Creek 

Location Label 
Maximum predicted 

total vertical 
subsidence (mm) 

Maximum predicted 
total upsidence 

(mm) 
Maximum predicted 
total closure (mm) 

Sandbars along 
Wongawilli Creek 

WC-SB25a < 20 60 130 

WC-SB25b < 20 50 140 

The remaining stream features along Wongawilli Creek are predicted to experience less than 20 mm of 
vertical subsidence, upsidence and closure due to the extraction of the proposed longwalls. 

5.2.3. Comparison between measured and predicted movements for Wongawilli Creek due to the 
extraction of LW9 to LW13 

The closure movements across Wongawilli Creek have been measured using the Wong X A-Line, 
Wong X B-Line, Wong X C-Line and Wong X D-Line.  The locations of these monitoring lines are shown in 
Drawing No. MSEC978-01.   

A review of the ground monitoring data was carried out as part of the End of Panel Report for LW13 and is 
summarised in Report MSEC965.  The measured and predicted total closures along Wongawilli Creek after 
the completion of LW13 are illustrated in Fig. 5.4. 
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Fig. 5.4 Measured and predicted closure along Wongawilli Creek 

The measured closures at the Wong X Creek A-Line to D-Line are less than the predicted closures in the 
locations of these monitoring lines. 

5.2.4. Observed impacts along Wongawilli Creek due to LW9 to LW13 

The section of Wongawilli Creek upstream of the Study Area is located between the previously extracted 
LW6 to LW8 in Area 3A and LW9 to LW13 in Area 3B.  The minimum distances between the thalweg of the 
creek and the completed longwalls are 110 m for Area 3A and 260 m for Area 3B. 

The reported impacts for Wongawilli Creek have been summarised in the End of Panel reports for each of 
the extracted longwalls.  The extraction of LW6 to LW13 has resulted in one Type 3 impact along 
Wongawilli Creek.  A Type 3 impact is defined as fracturing in a rockbar or upstream pool resulting in 
reduction in standing water level based on current rainfall and surface water flow.   

Fracturing was first observed in the bed of Pool 43a after the completion of LW9.  This pool is located at 
distances of 200 m west of LW6 in Area 3A and 410 m east of LW9 in Area 3B.  Pool water levels below 
baseline conditions were observed in this pool during low flow conditions (i.e. Type 3 impact) after the 
completion of LW13.  No other fractures have been observed along Wongawilli Creek due to the longwalls 
extracted in Areas 3A and 3B. 

The longwalls in Areas 3A and 3B were setback from Wongawilli Creek so that the predicted closure is less 
than 200 mm at the mapped rockbars.  It was assessed that the likelihood of significant fracturing resulting 
in surface water flow diversions along Wongawilli Creek would be low, i.e. affecting less than 10 % of the 
pools and channels.  It is considered that the observed rate of impact (i.e. one Type 3 impact along the 2 km 
length of Wongawilli Creek) is similar to the MSEC assessments. 

5.2.5. Impact assessments of Wongawilli Creek 

The impact assessments for Wongawilli Creek are provided in the following sections.  The assessments 
provided in this report should be read in conjunction with the assessments provided in the reports by the 
other specialist consultants on the project. 

Potential for increased levels of ponding, flooding and scouring due to the mining-induced tilts 

Wongawilli Creek is predicted to experience less than 20 mm vertical subsidence due to the extraction of 
the proposed LW20 and LW21.  Whilst the creek could experience very low levels of vertical subsidence, it 
is not expected to experience measurable conventional tilts.  That is, the predicted changes in grade along 
the creek due to the conventional movements are less than 0.5 mm/m (i.e. less than 0.05 %, or 1 in 2000). 

The maximum predicted additional upsidence along Wongawilli Creek due to the extraction of the proposed 
LW20 and LW21 is 60 mm.  The maximum predicted total upsidence along the creek within the Study Area 
is 150 mm which occurs adjacent to the completed LW9 and LW10 in Area 3B.  Whilst the magnitudes of 
the predicted upsidence movements vary along the alignment of the creek, as illustrated in Fig. C.03, the 
predicted changes in grade are less than 0.5 mm/m (i.e. less than 0.05 %, or 1 in 2000). 

The average natural grade of the section of Wongawilli Creek within the Study Area is approximately 
3.7 mm/m (i.e. 0.37 %, or 1 in 270).  The predicted changes in grade due to the extraction of LW20 and 
LW21, therefore, are considerably less than the average natural grade.  It is unlikely, therefore, that there 
would be adverse changes in the potential for ponding, flooding or scouring of the banks along the creek 
due to the mining-induced tilt. 
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It is possible, however, that there could be some localised changes in the levels of ponding or flooding 
where the maximum changes in grade coincide with existing pools, steps or cascades along the creek.  It is 
not anticipated that these changes would result in adverse impacts on the creek, due to the mining-induced 
tilt, since the predicted changes in grade are less than 0.05 %. 

Potential for fracturing of bedrock and surface water flow diversions 

Fractures and joints in bedrock and rockbars occur naturally from erosion and weathering processes and 
from natural valley bulging movements.  Where longwall mining occurs in the vicinity of streams, mine 
subsidence movements can result in additional fracturing or the reactivation of the existing joints.  The main 
mining-related mechanisms for these impacts are conventional subsidence and valley related upsidence 
and closure movements. 

Diversions of surface water flows also occur naturally from erosion and weathering processes and from 
natural valley bulging movements.  Mining-induced surface water flow diversions into the strata occur where 
there is an upwards thrust of bedrock, resulting in a redirection of some water flows into the dilated strata 
beneath the creek beds.  At higher depths of cover, where a constrained zone exists or where the creek is 
not directly mined beneath, the water generally reappears further downstream of the fractured zone as the 
surface flow is only redirected below the creek bed where the fractured zone exists. 

Wongawilli Creek is located at a minimum distance of 125 m from the proposed LW20 and LW21.  Whilst 
the creek could experience very low levels of vertical subsidence, it is not expected to experience 
measurable conventional strains.  That is, the strains due to the conventional ground movements are 
expected to be less than 0.3 mm/m. 

The maximum predicted additional closure along Wongawilli Creek due to the extraction of the proposed 
LW20 and LW21 is 150 mm.  The maximum predicted total closure along the creek within the Study Area is 
210 mm which occurs adjacent to the completed LW9 and LW10 in Area 3B.  The maximum predicted 
compressive strain for the creek due to the valley closure effects is 8 mm/m based on the 95 % confidence 
level. 

Fracturing in bedrock has been observed due to previous longwall mining where the tensile strains are 
greater than 0.5 mm/m or where the compressive strains are greater than 2 mm/m.  It is possible, therefore, 
that fracturing could occur along Wongawilli Creek due to the valley related compressive strains.  Fracturing 
has been observed up to approximately 400 m outside of previously extracted longwalls in the Southern 
Coalfield.  Fracturing has been observed at distances up to 300 m from the completed longwalls in Area 3B. 

The impact assessment for Wongawilli Creek has been based on the potential for Type 3 impacts, defined 
as fracturing in rockbar or upstream pool resulting in reduction in standing water level based on current 
rainfall and surface water flow.  The rockbar impact model based on the experience of longwall mining in the 
Southern Coalfield is described in Section 5.3.4 of Report No. MSEC459 and is illustrated in Fig. 5.5. 
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Fig. 5.5 Rockbar impact model based on predicted valley closure 
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The maximum predicted total closure along Wongawilli Creek within the Study Area, after the extraction of 
the proposed LW20 and LW21, is 210 mm.  The predicted rate of impact for the rockbars along this creek 
after the extraction of the proposed longwalls, therefore, is in the order of 7 % based on the maximum 
predicted closure. 

Fracturing has occurred in one pool (Pool 43a) along Wongawilli Creek due to the previous mining in 
Areas 3A and 3B.  The impact site is located 200 m west of LW6 and 410 m east of LW9.  The fracturing 
was first observed during the extraction of LW9.  Pool water levels below baseline conditions have been 
observed in this pool at low flow conditions during the mining of LW13.  This site has therefore been 
considered a Type 3 impact.  The total length of creek located within a distance of 400 m of the as-extracted 
longwalls is 2 km.  The rate of impact along Wongawilli Creek due to the previous mining, therefore, is 
considered to be low. 

It has been assessed that the likelihood of fracturing resulting in surface water flow diversions along 
Wongawilli Creek, due to the extraction of the proposed LW20 and LW21, is low, i.e. affecting less than 
10 % of rockbars located within the Study Area.  However, minor fracturing could still occur along the creek, 
at distances up to approximately 400 m from the proposed longwalls. 

Further assessments of the potential impacts on surface water is provided in the report by HGeo (2019). 

5.2.6. Recommendations for Wongawilli Creek 

It is recommended that the closure movements are measured and that inspections are carried out along 
Wongawilli Creek during active subsidence.  It is also recommended that the Dendrobium Watercourse 
Impact Management Monitoring and Contingency Plan be revised to take into account the extraction of the 
proposed LW20 and LW21. 

5.3. Donalds Castle Creek 

5.3.1. Description of Donalds Castle Creek 

The location of Donalds Castle Creek is shown in Drawing No. MSEC978-09. 

Donalds Castle Creek is located to the west of the proposed longwalls.  The thalweg of the creek is 470 m 
from the maingate and finishing end of LW20, at its closest point.  Donalds Castle Creek is located outside 
the Study Area based on the 35° angle of draw.  The total length of the creek located within the Study Area 
based on the 600 m boundary is approximately 0.8 km. 

Donalds Castle Creek crosses directly above the completed LW9 to LW12 in Area 3B upstream of the 
proposed longwalls.  The total length of creek that has been directly mined beneath in Area 3B is 
approximately 1.5 km. 

The section of Donalds Castle Creek located within the Study Area is a second order perennial stream with 
a small base flow and increased flows for short periods after significant rain events.  The creek generally 
flows in a northerly direction and drains into the Cordeaux River more than 4 km to the north of the 
proposed longwalls. 

The bed of the creek comprises exposed bedrock containing rockbars with standing pools.  There are also 
other controlling features including channels, steps and debris accumulations.  The locations of the mapped 
stream features are shown in Drawings Nos. MSEC978-10 and MSEC978-11.  Summaries of the features 
mapped along the section of creek located within the Study Area based on the 600 m boundary are 
provided in Table 5.10 and Table 5.11. 

Table 5.10 Rockbars mapped along Donalds Castle Creek 

Label Approximate size Minimum distance from the 
proposed longwalls (m) 

DC-RB15 6 m long x 6 m wide 540 m west of LW20 

DC-RB16 3 m long x 3 m wide 550 m west of LW20 

DC-RB18 5 m long x 3 m wide 550 m west of LW20 

DC-RB21 30 m long x 5 m wide 500 m south-west of LW20 

DC-RB22 3 m long x 3 m wide 490 m south-west of LW20 

DC-RB25 5 m long x 3 m wide 470 m south-west of LW20 

DC-RB29 8 m long x 15 m wide 500 m south-west of LW20 
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Table 5.11 Steps mapped along Donalds Castle Creek 

Label Approximate size Minimum distance from the 
proposed longwalls (m) 

DC-ST19 8 m long x 5 m wide 530 m south-west of LW20 

DC-ST20 5 m long x 10 m wide 520 m south-west of LW20 

Photographs of Donalds Castle Creek at the Fire Road 6 crossing are provided in Fig. 5.6.  This crossing is 
located approximately 0.8 km to the west of the proposed LW20. 

    
Fig. 5.6 Donalds Castle Creek at the Fire Road 6 Crossing 

The natural surface level along Donalds Castle Creek, within the extents of the Study Area based on the 
600 m boundary, varies from 360 mAHD at the upstream end to 335 mAHD at the downstream end.  The 
average natural grade over the 0.8 km length, therefore, is approximately 35 mm/m (i.e. 3.5 %, or 1 in 30). 

The valley of Donalds Castle Creek has an overall height up to approximately 40 m, where it is located 
closest to the proposed longwalls, and increases up to approximately 70 m further downstream.  The valley 
is steeply sided, comprising minor cliffs, rock outcrops and talus slopes in a number of locations.  The 
descriptions of the minor cliffs, rock outcrops and steep slopes within the valley are included in Sections 5.6 
and 5.7. 

A section through Donalds Castle Creek, where the creek is located closest to the proposed longwalls, is 
provided in Fig. 5.7.  The location of this section is shown in Drawing No. MSEC978-08. 

 
Fig. 5.7 Section C through Donalds Castle Creek and the proposed longwalls 

Further descriptions of Donalds Castle Creek are provided in the reports by the other specialist consultants 
on the project. 
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5.3.2. Predictions for Donalds Castle Creek 

The predicted profiles of total vertical subsidence, upsidence and closure along Donalds Castle Creek are 
shown in Fig. C.04, in Appendix C.  The predicted total profiles after the completion of the existing and 
approved longwalls in Area 3B are shown as cyan lines.  The predicted total profiles after the extraction of 
each of the proposed longwalls are shown as the blue lines. 

A summary of the maximum predicted values of total vertical subsidence, upsidence and closure for 
Donalds Castle Creek is provided in Table 5.12.  The values are the maxima anywhere along the section of 
the creek located within the Study Area based on the 600 m boundary and include the predicted 
movements due to the previously extracted longwalls in Area 3B. 

Table 5.12 Maximum predicted total vertical subsidence, upsidence and closure for 
Donalds Castle Creek 

Location Area or Longwall 
Maximum predicted 

total vertical 
subsidence (mm) 

Maximum predicted 
total upsidence 

(mm) 
Maximum predicted 
total closure (mm) 

Donalds Castle 
Creek 

Area 3B < 20 90 170 

LW20 < 20 90 180 

LW21 < 20 90 180 

The section of Donalds Castle Creek located within the Study Area is predicted to experience less than 
20 mm vertical subsidence after the extraction of the proposed LW20 and LW21.  Whilst the creek could 
experience very low levels of vertical subsidence, it is not expected to experience measurable conventional 
tilts, curvatures or strains. 

The maximum predicted upsidence and closure provided in Table 5.12 occur adjacent to the existing 
longwalls in Area 3B.  Only very small additional movements are predicted to occur in this location due to 
the extraction of the proposed LW20 and LW21. 

The section of Donalds Castle Creek located downstream of the previously extracted longwalls in Area 3B 
could experience additional valley related effects, where it is located closest to the proposed LW20.  A 
summary of the maximum predicted values of additional vertical subsidence, upsidence and closure for the 
creek, due to the extraction of the proposed longwalls only, is provided in Table 5.13. 

Table 5.13 Maximum predicted additional vertical subsidence, upsidence and closure for 
Donalds Castle Creek 

Location Longwall 
Maximum predicted 
additional vertical 
subsidence (mm) 

Maximum predicted 
additional 

upsidence (mm) 

Maximum predicted 
additional closure 

(mm) 

Donalds Castle 
Creek 

LW20 < 20 < 20 < 20 

LW21 < 20 < 20 < 20 

The maximum predicted additional valley related movements for the section of creek located within the 
Study Area are less than 20 mm upsidence and less than 20 mm closure.  Only low levels of additional 
valley related effects are predicted due to the distance of Donalds Castle Creek from the proposed 
longwalls. 

Donalds Castle Creek could experience compressive strains due to the low level valley closure movements.  
The predicted strains have been determined based on an analysis of ground monitoring lines for valleys 
with similar heights located at similar distances from previously extracted longwalls in the Southern 
Coalfield, as for Donalds Castle Creek.  The maximum predicted compressive strain for Donalds Castle 
Creek due to the extraction of the proposed LW20 and LW21 is 1 mm/m based on the 95 % confidence 
level. 
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5.3.3. Comparison between measured and predicted movements for Donalds Castle Creek due to 
LW9 to LW13 

The closure movements across Donalds Castle Creek have been measured using the DCC X A-Line to 
F-Line.  The locations of the monitoring lines are shown in Drawing No. MSEC978-01.  A review of the 
ground monitoring data was carried out as part of the End of Panel Report for LW12 and is summarised in 
Report No. MSEC888.  The report stated that: 

“The total measured closures for the DCCX C-Line and E-Line of 464 mm and 385 mm are greater 
than the predicted values of 450 mm and 350 mm, respectively.  The exceedances of 14 mm and 
35 mm represent 3 % and 10 % of the predicted values and, therefore, are within the order of 
accuracy of the predictive method for valley closure of ±15 % to ±25 %.” 

The DCC X E-Line and F-Line were also monitored during the extraction of LW13.  A review of the ground 
monitoring data was carried out as part of the End of Panel Report for LW13 and is summarised in Report 
No. MSEC965.  The report stated that: 

“The measured total vertical subsidence and closure for the DCCXE-Line and DCCXF-Line are less 
than the predicted values at the end of LW13.  The measured vertical subsidence movements range 
between 66 % and 98 % of the predicted values.  The measured closures range between 58 % and 
98 % of the predicted values. 

The maximum closure measured along the DCCE-Line, at any time during mining, was 490 mm on 
the 11 August 2016 (i.e. during LW12), which exceeded the predicted value.  However, the closure 
decreased after that survey with a final measured value of 369 mm at the completion of LW13.  The 
final closure is less than the predicted closure of 375 mm at the completion of this longwall. 

The maximum closure measured along the DCCF-Line, at any time during mining, was 163 mm on 
the 11 August 2016 (i.e. during LW12).  The closure reduced to 133 mm at the completion of LW12, 
which is less than the predicted value of 150 mm at that time.  The closure reduced again to 101 mm 
at the completion of LW13, which is also less than the final predicted value of 175 mm.” 

It is considered that the valley closure movements measured along Donalds Castle Creek are similar to 
those predicted using the 2002 ACARP method.  The exceedances during LW12 were within the order of 
accuracy of the predictive methods.  The measured closures at the end of LW13 were less than predicted 
values. 

5.3.4. Observed impacts for Donalds Castle Creek due to LW9 to LW13 

The upper reaches of Donalds Castle Creek are located above the previously extracted LW9 and LW10 in 
Area 3B.  The impact assessments for this creek were provided in Report No. MSEC459 which stated: 

“…it is expected that fracturing will occur in the bedrock along the section of Donalds Castle Creek 
which is located directly above the proposed longwalls…” and that “…there may be some diversion of 
surface water flows into the dilated strata beneath the bed.” 

Impacts were observed in Donalds Castle Creek due to the extraction of LW9, which were described in the 
End of Panel Report (IC, 2014) and have been summarised below:  

“Site DA3B_LW9_006: Multiple fractures and uplift on DC_RB33 at basal step of Swamp 5; up to 
0.015m wide, 2m long and 0.040m of uplift. Exfoliation from the step. Associated flow diversion” 

“Site DA3B_LW9_007: Change in water appearance in DC_Pool33. Yellow/orange colour and 
increase in turbidity”; and 

“Reduction in pool water levels were observed in watercourses Donalds Castle Creek” 

There was no observable fracturing along the creek due to the extraction of LW10, as Swamp 5 overlays 
the creek above the extent of this longwall.  There were increased rates of water level recession compared 
to baseline conditions within this swamp.  There were no observable impacts to Donalds Castle Creek due 
to the subsequent extraction of LW11 to LW13.  

5.3.5. Impact assessments for Donalds Castle Creek 

The impact assessments for Donalds Castle Creek are provided in the following sections.  The 
assessments provided in this report should be read in conjunction with the assessments provided in the 
reports by the other specialist consultants on the project. 
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Potential for increased levels of ponding, flooding and scouring due to the mining-induced tilts 

Donalds Castle Creek is predicted to experience less than 20 mm additional vertical subsidence due to the 
extraction of the proposed LW20 and LW21.  Whilst the creek could experience very low levels of additional 
vertical subsidence, it is not expected to experience measurable conventional tilts.  That is, the predicted 
changes in grade along the creek due to the conventional movements are less than 0.5 mm/m (i.e. less than 
0.05 %, or 1 in 2000). 

The average natural grade of the section of Donalds Castle Creek within the Study Area is approximately 
35 mm/m (i.e. 3.5 %, or 1 in 30).  The predicted changes in grade due to the extraction of the proposed 
LW20 and LW21, therefore, are considerably less than the average natural grade.  It is unlikely, therefore, 
that there would be adverse changes in the potential for ponding, flooding or scouring of the banks along 
the creek due to the mining-induced tilts. 

Potential for fracturing of bedrock and surface water flow diversions 

Fracturing occurred in Rockbar DC-RB33 along Donalds Castle Creek, due to the extraction of LW9, which 
resulted in the diversion of surface water flows in that location (i.e. Type 3 impact).  This rock bar is located 
outside the Study Area at a distance of more than 600 m from the finishing end of the proposed LW20. 

At this distance, Rockbar DC-RB33 is not predicted to experience measurable additional upsidence or 
closure movements due to the extraction of LW20 and LW21.  It is unlikely that additional fracturing would 
occur at this rockbar due to these proposed longwalls. 

The remaining rockbars along Donalds Castle Creek downstream of Rockbar DC-RB33 are predicted to 
experience additional closure movements of less than 20 mm.  The maximum predicted compressive strain 
for the creek due to the valley closure effects is 1 mm/m based on the 95 % confidence level. 

Fracturing has been observed up to approximately 400 m outside of previously extracted longwalls in the 
Southern Coalfield.  Donalds Castle Creek is located 470 m from the maingate and finishing end of LW20, 
at its closest point to the proposed longwalls. 

It is considered unlikely, therefore, that fracturing would occur along Donalds Castle Creek due to the 
extraction of LW20 and LW21 due to the low levels of predicted movements and its distance from the 
proposed longwalls. 

Further assessments of the potential impacts on surface water is provided in the report by HGeo (2019). 

5.3.6. Recommendations for Donalds Castle Creek 

It is recommended that the closure movements are measured and that inspections are carried out along 
Donalds Castle Creek during active subsidence.  It is also recommended that the Dendrobium Watercourse 
Impact Management Monitoring and Contingency Plan be revised to take into account the extraction of the 
proposed LW20 and LW21. 

5.4. Drainage lines 

5.4.1. Descriptions of the drainage lines 

The locations of the drainage lines are shown in Drawing No. MSEC978-09.  The unnamed drainage lines 
are located above and adjacent to LW20 and LW21.  These drainage lines are first and second order 
streams that form tributaries to Wongawilli Creek. 

The beds of the drainage lines generally comprise exposed bedrock containing rockbars with some standing 
pools.  There are also steps and cascades along the steeper sections.  Debris accumulations have formed 
along the flatter sections that include loose rocks and tree branches. 

The natural gradients of the drainage lines vary between 20 mm/m (i.e. 2.0 %, or 1 in 50) and 500 mm/m 
(i.e. 50 %, or 1 in 2), with average natural gradients typically ranging between 100 mm/m (i.e. 10 %, or 1 in 
10) and 200 mm/m (i.e. 20 %, or 1 in 5).  The drainage lines have localised areas with natural grades 
greater than 500 mm/m where there are steps and cascades. 

5.4.2. Predictions for the drainage lines 

The drainage lines are located across the Study Area and, therefore, could experience the full range of 
predicted subsidence movements.  A summary of the maximum predicted conventional subsidence 
movements within the Study Area is provided in Chapter 4. 
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A summary of the maximum predicted values of total vertical subsidence, tilt and curvature for the drainage 
lines is provided in Table 5.14.  The total parameters represent the accumulated movements within the 
Study Area due to the extraction of the existing and proposed longwalls. 

Table 5.14 Maximum predicted total subsidence, tilt and curvature for the drainage lines 

Location After longwall 

Maximum 
predicted total 

vertical 
subsidence 

(mm) 

Maximum 
predicted total 

tilt (mm/m) 

Maximum 
predicted total 

hogging 
curvature (km-1) 

Maximum 
predicted total 

sagging 
curvature (km-1) 

Drainage Lines LW20 and LW21 2050 30 0.50 0.75 

The maximum predicted total tilt for the drainage lines is 30 mm/m (i.e. 3.0 %, or 1 in 33).  The maximum 
predicted total conventional curvatures are 0.50 km-1 hogging and 0.75 km-1 sagging, which represent 
minimum radii of curvatures of 2 km and 1.3 km, respectively. 

The drainage lines have shallow incisions into the natural surface.  The predicted valley related movements, 
therefore, are small and not considered significant when compared with the predicted conventional 
movements provided in the above table. 

The maximum predicted conventional strains for the drainage lines, based on applying a factor of 15 to the 
maximum predicted conventional curvatures, are 8 mm/m tensile and 11 mm/m compressive.  The 
distribution of the predicted strains due to the extraction of the proposed longwalls is described in 
Section 4.4.  The predicted strains directly above the proposed longwalls are 6 mm/m tensile and 
compressive based on the 95 % confidence level. 

Non-conventional movements can also occur and have occurred in the NSW coalfields as a result of, 
amongst other things, anomalous movements.  The analysis of strains provided in Chapter 4 includes those 
resulting from both conventional and non-conventional anomalous movements. 

5.4.3. Review of the assessed and observed impacts for the drainage lines due to LW9 to LW13 

First and second order drainage lines are located above the previously extracted LW9 to LW13 in Area 3B.  
The impact assessments for these drainage lines were provided in Report No. MSEC459, which related to 
the physical impacts, i.e. cracking, fracturing and deformation of the bedrock and surface soils as the result 
of mining.  The assessments of the environmental consequences were provided in the other specialist 
consultants’ reports and, therefore, the discussions below should be read in conjunction with those provided 
by the other specialist consultants. 

The impact assessments for the drainage lines provided in Report No. MSEC459 state that: 

“… fracturing would occur in the uppermost bedrock” and that “where the bases of the drainage lines 
have exposed bedrock, there may be some diversion of surface water flows into the dilated strata 
beneath the beds and the draining of pooled water within their alignments.”; and 

“It is possible that there could be localised areas along the drainage lines which could experience 
small increases in the levels of ponding and flooding, in the locations of predicted maximum 
decreasing tilts, such as upstream of the longwall chain pillars and goaf edges.  It is also possible, 
that there could be localised areas which experience increased scouring of the banks, in the 
locations of the predicted maximum increasing tilts, such as downstream of the longwall chain 
pillars.” 

The impacts observed along the drainage lines due to LW9 were described in the End of Panel Report (IC, 
2014) and these have been summarised below: 

Drainage Line DC13: impacts observed at five sites including: change in water appearance with 
orange precipitate from DC13_Pool20 to DC13_Pool14; multiple fractures upstream of Pool 
DC13_Pool20, in Rockbar DC13_RB21 and in Rockbar DC13_RB17 from less than 1 mm and up to 
5 mm in width and up to 4 metres in length; soil cracking downstream of DC13_RB21; and flow 
diversions in Pool DC13_Pool20 and upstream of Rockbar DC13_RB21. 

Drainage Line WC21: impacts observed at nine sites (including at and between Pools 10, 11, 16, 17, 
18 and 19) including: multiple fractures from 3 mm and up to 20 mm in width and up to 5.5 metres in 
length; dilation and uplift up to 20 mm; iron staining; and water loss in Pool WC21_Pool16. 
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The impacts observed along the drainage lines due to LW10 were described in the End of Panel Report (IC, 
2015) and these have been summarised below: 

Drainage Line WC21: impacts observed at 17 sites including: additional fracturing at the sites 
previously impacted by LW9; fracturing from hairline and up to 30 mm in width and up to 5.5 metres 
in length; iron staining; dilation and uplift; and localised flow diversion upstream of Rockbar 
WC21_RB26 and in Pool WC21_Pool 24. 

The impacts observed in the drainage lines due to LW11 were described in the End of Panel Report (IC, 
2016) and these have been summarised below: 

Multiple fractures, uplift and displacement in two locations along WC21, in Rockbar 27 and upstream 
of Pool 30.  Loss of surface water flow along Watercourse WC21 in Pool 30. 

The impacts observed along the drainage lines due to LW12 were described in the End of Panel Report (IC, 
2017) and these have been summarised below: 

Rock fractures and uplift were identified at four sites along WC21, LA4 and LA4B with widths up to 
approximately 50 mm.  Loss of surface water flow along stream LA4 and possible diversion along 
stream LA4B.  Fracturing observed outside of mining along LA4B and WC21 at distances of 290 m 
and 110 m, respectively. 

The impacts observed along the drainage lines due to LW13 were described in the End of Panel Report (IC, 
2018) and these have been summarised below: 

Rock fractures and uplift were identified at six sites along WC21, at eight sites along WC15 and two 
sites along LA4.  The fracture widths varied between 2 mm and approximately 220 mm, with the 
majority (83 %) of the widths being 50 mm or less.  The impacts along WC21 occurred directly above 
LW12 and LW13.  The impacts along WC21 and LA4 were located at distances between 120 m and 
280 m outside the extents of LW13. 

Loss of surface water flow along WC21 observed directly above LW13.  Loss of surface flow along 
WC15 at six sites and along LA4 at one site at distances between 140 m and 260 m from LW13.  Iron 
staining observed in one location along each of WC21, WC15 and LA4. 

The environmental consequences due to the abovementioned physical impacts are described by the 
specialist consultants’ reports attached to each of the End of Panel reports. 

5.4.4. Impact assessments for the drainage lines 

The impact assessments for the drainage lines are provided in the following sections.  The assessments 
provided in this report should be read in conjunction with the assessments provided in the reports by the 
other specialist consultants on the project. 

Potential for increased levels of ponding, flooding and scouring due to the mining-induced tilts 

Mining can result in increased levels of ponding in locations where the mining induced tilts oppose and are 
greater than the natural drainage line gradients that exist before mining.  Mining can also potentially result in 
an increased likelihood of scouring of the banks in the locations where the mining induced tilts considerably 
increase the natural drainage line gradients that exist before mining. 

The maximum predicted tilt for the drainage lines within the Study Area is 30 mm/m (i.e. 3.0 % or 1 in 33).  
The predicted mining-induced tilts are less than the natural gradients of the drainage lines that typically vary 
between 100 mm/m and 200 mm/m (i.e. 10 % to 20 %). 

The natural grades and the predicted post-mining grades along Drainage Lines WC20 and WC25 are 
illustrated in Fig. 5.8 and Fig. 5.9, respectively.  The locations of these drainage lines are shown in Drawing 
No. MSEC978-09. 
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Fig. 5.8 Natural and predicted post-mining surface levels along drainage line WC20 

 
Fig. 5.9 Natural and predicted post-mining surface levels along drainage line WC25 

It can be seen from Fig. 5.8 and Fig. 5.9, that the predicted post-mining grades (i.e. red lines) are similar to 
the natural grades (i.e. green lines).  There are no predicted reversals in grade along these drainage lines. 

It is unlikely, therefore, that there would be large-scale adverse changes in the levels of ponding or scouring 
of the banks along these drainage lines due to the mining-induced tilt.  It is possible that localised increased 
ponding could develop in some isolated locations, where the natural grades are small and where the 
drainage lines exit the mining area. 

The potential impacts of increased ponding and scouring of the drainage lines, therefore, are expected to be 
minor and localised.  The impacts resulting from the changes in surface water flows are expected to be 
small in comparison with those which occur during natural flooding conditions. 

Potential for cracking in the creek bed and fracturing of bedrock 

Impacts have been observed along the drainage lines above and adjacent to the previously extracted LW9 
to LW13 in Area 3B, including fracturing in the rockbars and exposed bedrock, dilation and uplift of the 
bedrock, iron staining, surface water flow diversions and reduction in pool water levels.  These impacts 
predominately occurred directly above the extracted longwalls.  However, fracturing was also observed up 
to 290 m from the extracted longwalls in Area 3B. 

A comparison of the maximum predicted subsidence parameters for the proposed LW20 and LW21 in 
Area 3C with the maxima predicted for the longwalls in Area 3B is provided in Table 4.3.  The predicted 
subsidence parameters for the proposed longwalls are less than the maxima predicted for the existing and 
approved longwalls due to their narrower longwall void widths. 
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It is expected that fracturing of the bedrock would occur along the sections of the drainage lines that are 
located directly above the proposed LW20 and LW21.  Fracturing can also occur outside the extents of the 
proposed longwalls, with minor and isolated fracturing occurring at distances up to approximately 400 m. 

The mining-induced compression due to valley closure effects can also result in dilation and the 
development of bed separation in the topmost bedrock, as it is less confined.  This valley closure related 
dilation is expected to develop predominately within the top 10 m to 20 m of the bedrock.  Compression can 
also result in buckling of the topmost bedrock resulting in heaving in the overlying surface soils. 

Surface water flow diversions are likely to occur along the sections of drainage lines that are located directly 
above and adjacent to the proposed longwalls. 

Further assessments of the potential impacts on surface water is provided in the report by HGeo (2019). 

5.4.5. Recommendations for the drainage lines 

IC has developed management strategies for drainage lines that have been directly mined beneath by 
previously extracted longwalls at Dendrobium Mine.  It is recommended that these management strategies 
are reviewed and updated to incorporate the proposed LW20 and LW21.  It is also recommended that 
periodic inspections are carried out along the drainage lines during active subsidence. 

5.5.  Aquifers and known groundwater resources 

Shallow aquifers have been identified within the Study Area and these are associated with the drainage 
lines and upland swamps.  The potential impacts on the aquifers and groundwater resources are provided 
by the specialist groundwater consultant. 

5.6. Cliffs 

5.6.1. Descriptions of the cliffs 

The definitions of cliffs and minor cliffs provided in the NSW DP&E Standard and Model Conditions for 
Underground Mining (DP&E, 2012) are: 

“Cliff Continuous rock face, including overhangs, having a minimum length of 20 metres, a 
minimum height of 10 metres and a minimum slope of 2 to 1 (>63.4º) 

Minor Cliff A continuous rock face, including overhangs, having a minimum length of 20 metres, 
heights between 5 metres and 10 metres and a minimum slope of 2 to 1 (>63.4º); or a 
rock face having a maximum length of 20 metres and a minimum height of 10 metres” 

The cliffs and minor cliffs within the Study Area have been identified from the LiDAR surface level contours 
and field investigations.  The locations of these features are shown in Drawing No. MSEC978-08. 

There are three cliffs that have been identified within the Study Area based on the 35° angle of draw line.  
There is also one additional cliff located within the Study Area based on the 600 m boundary.  Whilst the 
valleys along which the cliffs are located could experience valley related movements, the cliffs themselves 
are unlikely to experience upsidence and compressive strain due to valley closure, as they are located 
along the valley sides.  The cliffs located outside the Study Area based on the 35° angle of draw, therefore, 
have not been assessed further. 

A summary of the three cliffs that were identified within the Study Area based on the 35° angle of draw is 
provided in Table 5.15.     

Table 5.15 Cliffs located within the Study Area 

Reference Location Overall length (m) Maximum height (m) 

DA3C-CF1 Directly above the eastern 
edge of LW20 65 15 

DA3C-CF2 30 m east of LW20 30 10 

DA3C-CF3 230 m north of LW20 30 10 

The cliffs have formed predominantly from Hawkesbury Sandstone, with the faces being at various stages 
of weathering and erosion.  The cliffs have many overhangs and undercuts that are generally less than 6 m.  
A photograph from the top of Cliff DA3C-CF1 is provided in Fig. 5.10 (Source: IC). 
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Fig. 5.10 View from the top of Cliff DA3C-CF1 (Source: IC) 

The minor cliffs within the Study Area are located within the valleys of Wongawilli Creek, Donalds Castle 
Creek and their tributaries.  The lengths of each of the minor cliffs typically range between 20 m and 50 m 
and have heights up to 10 m.  There are also many rock outcrops and rock platforms that are located across 
the Study Area.  The rock outcrops are generally less than 5 m in height. 

5.6.2. Predictions for the cliffs 

A summary of the maximum predicted total vertical subsidence, tilt and curvatures for the cliffs located 
within the Study Area is provided in Table 5.16.  The values are the maxima within 20 m of the mapped 
extents of each of the cliffs. 

Table 5.16 Maximum predicted total vertical subsidence, tilt and curvatures for the cliffs 

Reference 
Maximum predicted 

total vertical 
subsidence (mm) 

Maximum predicted 
total tilt (mm/m) 

Maximum predicted 
total hogging 

curvature (km-1) 

Maximum predicted 
total sagging 

curvature (km-1) 

DA3C-CF1 425 15 0.30 0.01 

DA3C-CF2 50 2 0.10 < 0.01 

DA3C-CF3 < 20 < 0.5 < 0.01 < 0.01 

Cliff DA3C-CF1 is located directly above LW20.  The maximum predicted tilt for this cliff is 15 mm/m 
(i.e. 1.5 %, or 1 in 67).  The maximum predicted curvatures for DA3C-CF1 are 0.30 km-1 hogging and 
0.01 km-1 sagging, which represent minimum radii of curvatures of 3.3 km and 100 km, respectively. 

The maximum predicted conventional strains for DA3C-CF1, based on applying a factor of 15 to the 
maximum predicted conventional curvatures, are 4.5 mm/m tensile and less than 0.5 mm/m compressive.  
The distribution of the predicted strains due to the extraction of the proposed longwalls is described in 
Section 4.4.  The predicted tensile strain directly above the proposed longwalls is 6 mm/m tensile based on 
the 95 % confidence level. 

Cliffs DA3C-CF2 and DA3C-CF3 are located outside the extents of the proposed longwalls.  The predicted 
conventional strains for these cliffs, based on applying a factor of 15 to the maximum predicted conventional 
curvatures, are 1.5 mm/m tensile and less than 0.5 mm/m compressive. 

The minor cliffs are located across the Study Area and, therefore, are expected to experience the full range 
of predicted subsidence movements.  A summary of the maximum predicted mine subsidence parameters 
within the Study Area was provided in Chapter 4. 

Non-conventional movements can also occur and have occurred in the NSW coalfields as a result of, 
amongst other things, anomalous movements.  The analysis of strains provided in Chapter 4 includes those 
resulting from both conventional and non-conventional anomalous movements. 

5.6.3. Comparison of the predictions for the cliffs 

Cliffs are located directly or partially above the previously extracted longwalls in Areas 1, 2 and 3A at the 
Mine.  Cliffs are also located outside the extents of the previously extracted and approved longwalls in 
Area 3B.  A comparison of the maximum predicted total subsidence parameters for the cliffs at the Mine is 
provided in Table 5.17. 
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Table 5.17 Comparison of the maximum predicted subsidence parameters for the cliffs 

Location 
Maximum predicted 

total vertical 
subsidence (mm) 

Maximum predicted 
total tilt (mm/m) 

Maximum predicted 
total hogging 

curvature (km-1) 

Maximum predicted 
total sagging 

curvature (km-1) 

Area 1 2800 20 0.35 0.75 

Area 2 1275 17 0.50 0.60 

Area 3A 700 13 0.20 0.06 

Area 3B 25 1 0.09 < 0.01 

LW20 and LW21 425 15 0.30 0.01 

The maximum predicted vertical subsidence for the cliffs located within the Study Area are less than those 
predicted for the cliffs in Areas 1, 2 and 3A.  However, the potential for impacts on cliffs is not directly 
affected by absolute vertical subsidence, but rather by the differential movements.  The maximum predicted 
tilt, curvature and strain for the cliffs within the Study Area are similar orders of magnitude as those 
predicted for the cliffs located in Areas 1, 2 and 3A. 

The predicted subsidence parameters are greater than those predicted for the cliffs in Area 3B.  The reason 
is the cliffs in Area 3B are located outside the extents of these existing and approved longwalls. 

5.6.4. Impact assessments for the cliffs 

Cliff DA3C-CF1 is located directly above LW20.  The maximum predicted subsidence parameters for this 
cliff are: 425 mm vertical subsidence, 15 mm/m tilt and 0.30 km-1 hogging curvature. 

It is difficult to assess the likelihood of cliff instabilities based upon predicted ground movements.  The 
likelihood of a cliff becoming unstable is dependent on many factors that are difficult to quantify.  Some of 
these factors include jointing, inclusions, weaknesses within the rockmass, groundwater pressure and 
seepage flow behind the rockface.  Even if these factors could be determined, it would still be difficult to 
quantify the extent to which these factors may influence the stability of a cliff naturally or when it is exposed 
to mine subsidence movements. It is therefore possible that cliff instabilities may occur during mining that 
may be attributable to either natural causes, mine subsidence, or both. 

The likelihood of instability for Cliff DA3C-CF1 has been assessed using the previous experience of mining 
beneath cliffs at the Mine.  The cliffs that were located above the previously extracted longwalls in Area 1 
are the most relevant case study. 

LW1 and LW2 at the Mine had void widths of 250 m and a solid chain pillar width of 50 m.  The longwalls 
were extracted from the Wongawilli Seam, at depths of cover varying between 170 m and 320 m and were 
also located beneath existing bord and pillar workings in the overlying Bulli Seam, i.e. partial multi-seam 
mining conditions.  The maximum predicted conventional curvatures, resulting from the extraction of these 
longwalls, were 0.35 km-1 hogging and 0.75 km-1 sagging. 

These longwalls were extracted directly beneath a ridgeline and rock falls were observed in eight locations 
directly above mining.  The total length of disturbance resulting from the extraction of LW1 and LW2 was 
approximately 135 m to 175 m.  The total plan length of ridgeline located directly above the longwalls was 
between approximately 1800 m to 2000 m.  It should be noted that there are two levels of cliffs in some 
locations and, therefore, the total length of cliffline is greater than the total plan length of the ridgeline. 

The length of ridgeline disturbed due to the extraction of LW1 and LW2 was, therefore, estimated to be 
between 7 % and 10 % of the total plan length of ridgeline directly above the longwalls.  The length of 
rockfalls that occurred due to the extraction of LW1 and LW2 was, however, less than the length of 
disturbed ridgeline. 

Based on the experience in Area 1 at the Mine, it has been assessed that Cliff DA3C-CF1 could be 
impacted due to the extraction of LW20 directly beneath it.  Cliffs DA3C-CF2 and DA3C-CF3 are located 
outside the extents of the proposed longwalls and are predicted to experience vertical subsidence of 50 mm 
or less.  These cliffs are predicted to experience only low levels of tilt, curvature and strain.  Isolated rock 
falls could occur at some of the cliffs located outside the extents of the proposed longwalls. 

It is unlikely that other cliffs located outside the 35° angle of draw would experience adverse impacts due to 
their distances outside of the mining areas.  This is based on the extensive experience of mining near to but 
not directly beneath cliffs in the NSW coalfields, where no large cliff falls have occurred when the cliffs are 
located completely outside the angle of draw from mining.  It is still possible, but unlikely, that isolated rock 
falls could occur due to mining, natural processes, or both. 
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5.6.5. Recommendations for the cliffs 

It is recommended that periodic inspections of the cliffs and minor cliffs located within the Study Area are 
undertaken during active subsidence and at the completion of mining. 

5.7. Rock outcrops and steep slopes 

5.7.1. Descriptions of the rock outcrops and steep slopes 

The definition of a steep slope provided in the NSW DP&E Standard and Model Conditions for Underground 
Mining (DP&E, 2012) is: “An area of land having a gradient between 1 in 3 (33% or 18.3º) and 2 in 1 (200% 
or 63.4º)”.  The locations of the steep slopes were identified from the 1 m surface level contours which were 
generated from the LiDAR survey of the area. 

The areas identified as having steep slopes are shown in Drawing No. MSEC978-08. 

The steep slopes within the Study Area have been identified within the valleys of Wongawilli Creek, Donalds 
Castle Creek and their tributaries.  The natural grades of the steep slopes typically vary up to approximately 
1 in 2 (i.e. 27°, or 50 %), with isolated areas with natural grades up to 1 in 1 (i.e. 45° or 100 %). 

Rock outcrops are defined as exposed rockfaces with heights of less than 10 m or slopes of less than 2 in 1.  
There are rock outcrops located across the Study Area, primarily within the valleys of Wongawilli Creek, 
Donalds Castle Creek and their tributaries.  The rock outcrops have not been shown in the drawings, as 
their specific locations could not be derived from the aerial laser scan or the orthophotograph. 

Photographs of typical rock outcropping at the Mine are provided in Fig. 5.11. 

    

Fig. 5.11 Typical rock outcropping at the Mine 

5.7.2. Predictions for the rock outcrops and steep slopes 

The rock outcrops and steep slopes are located across the Study Area and, therefore, are expected to 
experience the full range of predicted subsidence movements.  A summary of the maximum predicted 
values of total vertical subsidence, tilt and curvatures for the rock outcrops and steep slopes is provided in 
Table 5.18. 

Table 5.18 Maximum predicted total vertical subsidence, tilt and curvatures for the rock outcrops 
and steep slopes 

Location After longwall 

Maximum 
predicted total 

vertical 
subsidence 

(mm) 

Maximum 
predicted total 

tilt (mm/m) 

Maximum 
predicted total 

hogging 
curvature (km-1) 

Maximum 
predicted total 

sagging 
curvature (km-1) 

Rock outcrops 
and steep slopes LW20 and LW21 2050 30 0.50 0.75 

The maximum predicted total tilt for the rock outcrops and steep slopes is 30 mm/m (i.e. 3.0 %, or 1 in 33).  
The maximum predicted total conventional curvatures are 0.50 km-1 hogging and 0.75 km-1 sagging, which 
represent minimum radii of curvatures of 2 km and 1.3 km, respectively. 
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The maximum predicted conventional strains for the rock outcrops and steep slopes, based on applying a 
factor of 15 to the maximum predicted conventional curvatures, are 8 mm/m tensile and 11 mm/m 
compressive.  The distribution of the predicted strains due to the extraction of the proposed longwalls is 
described in Section 4.4.  The predicted strains directly above the proposed longwalls are 6 mm/m tensile 
and compressive based on the 95 % confidence level. 

Non-conventional movements can also occur and have occurred in the NSW coalfields as a result of, 
amongst other things, anomalous movements.  The analysis of strains provided in Chapter 4 includes those 
resulting from both conventional and non-conventional anomalous movements. 

5.7.3. Impact assessments for the rock outcrops and steep slopes 

The maximum predicted tilt for the rock outcrops and steep slopes within the Study Area is 30 mm/m 
(i.e. 3.0 %, or 1 in 67).  The predicted changes in grade are very small when compared to the natural 
surface grades, which are greater than 1 in 3.  It is unlikely, therefore, that the mining-induced tilts 
themselves would result in any adverse impact on the stability of the rock outcrops or steep slopes. 

The rock outcrops and steep slopes are more likely to be impacted by curvature and strain, rather than tilt.  
The potential impacts would generally result from the increased horizontal movements in the downslope 
direction, resulting in tension cracks appearing at the tops and on the sides of the rock outcrops and steep 
slopes, buckling of the bedrock at the bottoms of the rock outcrops, and compression ridges forming at the 
bottoms of the steep slopes. 

The maximum predicted total curvatures for the rock outcrops and steep slopes within the Study Area are 
0.50 km-1 hogging and 0.75 km-1 sagging.  The maximum predicted curvatures and strains for these 
features are similar to those predicted to have occurred for Dendrobium LW1 and LW2, which mined directly 
beneath a ridgeline comprising cliffs, rock outcrops and steep slopes.  The impacts observed from this case 
study, therefore, can be used to provide an indication of the potential impacts on the rock outcrops and 
steep slopes located within the Study Area. 

Dendrobium LW1 and LW2 mined directly beneath a ridgeline where steep slopes had natural surface 
gradients of up to 1 in 1 (i.e. 100 %, or an angle to the horizontal of 45°).  A number of surface cracks were 
observed along the steep slopes located directly above Dendrobium LW1 and LW2 which are shown in 
Fig. 5.12. 

LW
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Fig. 5.12 Locations of observed surface cracking above Dendrobium LW1 and LW2 

The largest surface cracks observed in Dendrobium Area 1 occurred along the top of the ridgeline, having 
widths of up to 400 mm, which were associated with downslope movement of the surface soils.  Additional 
surface cracks, typically in the order of 100 mm to 150 mm in width, were also observed further down the 
ridgeline and the steep slopes. 

Photographs of the surface cracking at Dendrobium Mine are provided in Fig. 5.13. 
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Fig. 5.13 Surface tension cracking due to downslope movements at Dendrobium Mine 

It is expected, therefore, that the downslope movement of the ground would also occur along rock outcrops 
and steep slopes within the Study Area.  The steep slopes are heavily vegetated and erosion due to soil 
instability (i.e.  downslope movements) was not readily apparent from the site investigations undertaken.  If 
tension cracks were to develop, due to the extraction of the proposed longwalls, it is possible that soil 
erosion could occur and require treatment. 

It is possible, therefore, that some remediation might be required, including infilling of surface cracks with 
soil or other suitable materials, or by locally regrading and recompacting the surface.  In some cases, 
erosion protection measures may be needed, such as the planting of additional vegetation in order to 
stabilise the surface soils in the longer term.  Similarly, where cracking restricts the passage of vehicles 
along the tracks and fire trails that are required to be open for access, it is recommended that these cracks 
are treated in the same way. 

5.7.4. Recommendations for the rock outcrops and steep slopes 

It is recommended that periodic inspections of the rock outcrops and steep slopes located directly above the 
proposed longwalls are undertaken during or after active subsidence and that any remedial measures 
required to prevent erosion are implemented in consultation with WaterNSW. 

5.8. Escarpments 

There are no escarpments located within the Study Area.  The Illawarra Escarpment is located more than 
12 km to the east of the proposed longwalls.  At this distance, the escarpment is not expected to experience 
measurable mine subsidence movements or adverse impacts due to the extraction of the proposed 
longwalls. 

5.9. Land prone to flooding and inundation 

The catchment areas of the streams within the Study Area are relatively small and the land drains freely into 
Wongawilli Creek and Donalds Castle Creek.  There are no major flood prone areas identified within the 
Study Area.  The predicted changes in the surface levels of the streams, resulting from the extraction of the 
proposed longwalls, will have only a marginal effect on their natural gradients, and hence, on their 
discharge characteristics. 
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5.10. Swamps, wetlands and water related ecosystems 

5.10.1. Descriptions of the swamps 

The locations of the swamps are shown in Drawing No. MSEC978-09.  The locations and extents of the 
upland swamps have been interpreted from detailed aerial photogrammetry and site inspections. 

There are three swamps that have been identified wholly or partially within the Study Area based on the 
35° angle of draw line.  There are seven additional swamps that are located wholly or partially within the 
Study Area based on the 600 m boundary. 

There are no swamps that are located directly above LW20 and LW21.  The swamps are located outside 
the proposed longwalls at distances ranging between 50 m and 600 m.  A summary of the swamps that are 
located within the Study Area based on the 600 m boundary is provided in Table 5.19. 

Table 5.19 Swamps located within the Study Area based on the 600 m boundary 

Reference Location Description 

Den02 600 m west of LW20 Near the valley base of Donalds Castle Creek 

Den05 520 m south-west of LW20 Partially located above the existing LW9 in 
Area 3B 

Den07 590 m north-east of LW21 Near the valley base of Stream LC5B 

Den09 290 m east of LW21 Near the valley base of Stream LC5B 

Den124 590 m north-west of LW20 On the valley side of Donalds Castle Creek 

Den140 320 m north-east of LW20 On the valley side of Wongawilli Creek 

Den141 230 m east of LW20 On the valley side of Wongawilli Creek 

Den142 70 m west of LW20 Near the valley base of upper reaches of WC25 

Den144 50 m south of LW21 Near the valley based of Stream WC20 

Den145 330 m south-east of LW21 At the headwaters of Steam LC5B 

The upland swamps can be categorised into two types, the valley infill swamps that form within the drainage 
lines, and headwater swamps that form within relatively low sloped areas of weathered Hawkesbury 
Sandstone where hillslope aquifers exist.  Photographs of typical valley infill swamps at Dendrobium Mine 
are provided in Fig. 5.14.  Photographs of a typical headwater swamp are provided in Fig. 5.15. 

    
Fig. 5.14 Typical valley infill swamps 
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Fig. 5.15 Typical headwater swamp 

Further descriptions of the swamps are provided in the report by Niche Environment and Heritage (Niche, 
2019a). 

5.10.2. Predictions for the swamps 

A summary of the maximum predicted total vertical subsidence, tilt and curvatures for the swamps located 
within the Study Area is provided in Table 5.20.  The values are the maxima within 20 m of the mapped 
extents of each of the swamps within the Study Area due to the extraction of the existing longwalls in 
Area 3B and the proposed LW20 and LW21.  The section of Swamp Den05 that is located above the 
previously extracted LW9 in Area 3B has not been included in this table as it is located outside the Study 
Area. 

Table 5.20 Maximum predicted total vertical subsidence, tilt and curvatures for the swamps 

Reference 
Maximum predicted 

total vertical 
subsidence (mm) 

Maximum predicted 
total tilt (mm/m) 

Maximum predicted 
total hogging 

curvature (km-1) 

Maximum predicted 
total sagging 

curvature (km-1) 

Den02 < 20 < 0.5 < 0.01 < 0.01 

Den05 < 20 < 0.5 < 0.01 < 0.01 

Den07 < 20 < 0.5 < 0.01 < 0.01 

Den09 < 20 < 0.5 < 0.01 < 0.01 

Den124 < 20 < 0.5 < 0.01 < 0.01 

Den140 < 20 < 0.5 < 0.01 < 0.01 

Den141 < 20 < 0.5 < 0.01 < 0.01 

Den142 30 1.0 0.05 < 0.01 

Den144 30 1.0 0.05 < 0.01 

Den145 < 20 < 0.5 < 0.01 < 0.01 

Swamps Den142 and Den144 are predicted to experience 30 mm vertical subsidence due to the extraction 
of LW20 and LW21.  The maximum predicted tilt is 1 mm/m (i.e. 0.1 % or 1 in 1000).  The maximum 
predicted curvature is 0.05 km-1 hogging, which represents a minimum radius of curvature of 20 km.  The 
maximum predicted conventional strains for Swamps Den142 and Den144, based on applying a factor of 15 
to the maximum predicted curvatures, are 1 mm/m tensile and less than 0.5 mm/m compressive. 

The remaining swamps within the Study Area are predicted to experience less than 20 mm vertical 
subsidence due to the extraction of LW20 and LW21.  Whilst these swamps could experience very low 
levels of vertical subsidence, they are not expected to experience measurable conventional tilts, curvatures 
or strains. 

It is noted that Swamp Den05 is partially located above LW9 in Area 3B.  However, the section of swamp 
that has been previously mined beneath is located outside of the Study Area based on the 600 m boundary 
for LW20 and LW21.  The section of swamp within the Study Area is predicted to experience less than 
20 mm vertical subsidence. 
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Swamps Den02 and Den05 are located near the base of the valley for Donalds Castle Creek.  Swamps 
Den07 and Den09 are located along Stream LC5B.  Swamp Den142 is located at the upper reaches of 
Stream WC21 and Swamp Den144 is located along Stream WC20.  These swamps could experience valley 
related effects due to the extraction of the proposed longwalls.  The remaining swamps within the Study 
Area are located further up the valley sides and, therefore, are unlikely to experience upsidence or 
compressive strain due to valley closure effects. 

A summary of the maximum predicted total upsidence and closure for the swamps within the Study Area is 
provided in Table 5.21.  The values are the maxima within 20 m of the mapped extents of each of the 
swamps within the Study Area due to the extraction of the existing longwalls in Areas 3A and 3B and the 
proposed LW20 and LW21. 

Table 5.21 Maximum predicted total upsidence and closure for the swamps 

Location Maximum predicted total 
upsidence (mm) 

Maximum predicted total 
closure (mm) 

Den02 < 20 < 20 

Den05 100 200 

Den07 < 20 < 20 

Den09 < 20 20 

Den142 40 80 

Den144 50 100 

Swamp Den05 is predicted to experience total valley related effects of 100 mm upsidence and 200 mm 
closure.  The majority of these movements are due to the previous extraction of the longwalls in Area 3B 
and only low level additional movements are expected to due LW20 and LW21.  

A summary of the maximum predicted additional upsidence and closure for the swamps within the Study 
Area is provided in Table 5.22.  The values are the maxima within 20 m of the mapped extents of each of 
the swamps due to the extraction of the proposed LW20 and LW21 only. 

Table 5.22 Maximum predicted additional upsidence and closure for the swamps 

Location Maximum predicted additional 
upsidence (mm) 

Maximum predicted additional 
closure (mm) 

Den02 < 20 < 20 

Den05 < 20 < 20 

Den07 < 20 < 20 

Den09 < 20 20 

Den142 40 80 

Den144 50 100 

Swamps Den09, Den142 and Den144 are predicted to experience additional closure movements of 
between 20 mm and 100 mm due to the extraction of LW20 and LW21.  These swamps could experience 
compressive strains due to the valley closure effects. 

The predicted strains have been determined based on an analysis of ground monitoring lines for valleys 
with similar heights located at similar distances from previously extracted longwalls in the Southern 
Coalfield.  The maximum predicted compressive strain for Swamp Den09, due to the extraction of the 
proposed LW20 and LW21, is 1 mm/m based on the 95 % confidence level.  The maximum predicted 
compressive strain for Swamps Den142 and Den144 is 3 mm/m based on the 95 % confidence level. 

The remaining swamps are predicted to experience valley closure effects of less than 20 mm due to the 
extraction of LW20 and LW21.  These swamps could still experience compressive strains due to the low 
level valley closure effects.  The maximum predicted compressive strain for Swamps Den02, Den05 and 
Den07, due to the extraction of the proposed LW20 and LW21, is 1 mm/m based on the 95 % confidence 
level. 

Swamp Den05 is located directly above the previously extracted LW9 in Area 3B and, therefore, could have 
already experienced compressive strains in the order of 10 mm/m to 20 mm/m.  The additional closure 
strain at Swamp Den05, due to the extraction of LW20 and LW21, is small when compared with the total 
strain due to the previous longwall mining in Area 3B. 
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5.10.3. Previous experience of mining beneath swamps at Dendrobium Mine 

Discussions on the previous experience of mining beneath swamps at Dendrobium Mine are provided 
below.  These discussions relate to the reported physical impacts, which include surface cracking and 
fracturing of bedrock at the swamps.  Detailed discussions on the environmental consequences are 
provided by the other specialist consultants on the project. 

• Dendrobium Area 2 

LW4 and LW5 in Area 2 were extracted directly beneath Swamp Den01, which is both a headwater and 
valley infill swamp located along Drainage Line A2-14.  Cracking was observed within the extent of the 
swamp in three locations and fracturing was observed in the downstream rockbar.  A photograph of the 
fracturing in the downstream rockbar is provided in Fig. 5.16. 

 
Fig. 5.16 Fracturing in the rockbar downstream of Swamp Den01 (Source: IC) 

Whilst reductions in groundwater levels in the soil were observed in the swamp and the upstream 
hillslope aquifer, the groundwater levels respond to significant recharge events.  Based on the 
observations to date, there has been no erosion or other physical changes observed within 
Swamp Den01 resulting from the mining in Area 2.   

• Dendrobium Area 3A 

LW7 in Area 3A was extracted directly beneath Swamp Den12, which is a headwater swamp located on 
the valley side of Drainage Line WC17. One fracture was identified in a rock outcrop after mining 
beneath this swamp.  Regular monitoring has been undertaken and, to date, no erosion or other 
changes have been observed.  Four piezometers have been installed in and around the swamp to 
measure the shallow groundwater levels within the sediments above the sandstone bedrock.  One of the 
piezometers has measured a reduction in the groundwater level, two of the piezometers show no 
change and one is providing poor quality data. 

• Dendrobium Area 3B 

LW9 in Area 3B was extracted directly beneath Swamp Den05, which is a valley infill swamp located 
along the alignment of Donalds Castle Creek.  The impacts to this swamp were described in the End of 
Panel Report (IC, 2014) which states “Site DA3B_LW9_006: Multiple fractures and uplift on DC_RB33 at 
basal step of Swamp 5; up to 0.015m wide, 2m long and 0.040m of uplift. Exfoliation from the step. 
Associated flow diversion” and “TARP triggers in relation to shallow groundwater levels (reduction and 
recession rates) in Swamps 1a, 1b and Swamp 5 were also reported during Longwall 9 extraction”. 

Impacts were also observed to the swamps due to the extraction of LW10 to LW13 which were 
described in each of the End of Panel Reports (IC, 2015, 2016, 2017 and 2018).  The groundwater 
levels were lower than baseline and recession rates greater than baseline for Swamps Den03, Den05, 
Den10 and Den11.  Soil moisture levels below baseline were also reported in Swamps Den05 and 
Den11. 
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5.10.4. Impact assessments for the swamps 

The assessments of the potential physical impacts (i.e. soil cracking and rock fracturing) on the swamps 
based on the predicted mine subsidence movements are provided in the following sections.  Discussions on 
the potential environmental consequences are provided in the reports by the other specialist consultants on 
the project.  The assessments and discussions provided in this report should be read in conjunction with 
those provided in the reports by the other specialist consultants. 

Potential for changes in surface water flows due to the mining-induced tilts 

Mining can potentially affect surface water flows through swamps, if the mining-induced tilts are much 
greater than the natural gradients, potentially resulting in increased levels of ponding or scouring, or 
affecting the distribution of the water within the swamps. 

Swamps Den142 and Den144 are located at minimum distances of 70 m and 50 m, respectively, from the 
proposed longwalls.  The maximum predicted tilt for these swamps is 1 mm/m (i.e. 0.1 %, or 1 in 1000).  
Swamps Den142 and Den144 are located along the upper reaches of Streams WC25 and WC20, 
respectively, where the natural grades are in the order of 100 mm/m (i.e. 10 %, or 1 in 10).  The mining-
induced tilts at Swamps Den142 and Den144, therefore, are small when compared to the natural surface 
gradients along the alignments of the drainage lines. 

There are no topographical depressions or reversals in grade predicted to develop within the extents of 
Swamps Den142 and Den144 due to the extraction of LW20 and LW21.  It is unlikely, therefore, that there 
would be adverse changes in the levels of ponding or scouring in these swamps based on the predicted 
vertical subsidence and tilt. 

The remaining swamps within the Study Area are located on or outside the Study Area based on the 35° 
angle of draw.  These swamps are predicted to experience tilts of less than 0.5 mm/m (i.e.  less than 0.5 %, 
or 1 in 2000).  It is unlikely, therefore, that these swamps would experience adverse changes in the levels of 
ponding or scouring based on the predicted vertical subsidence and tilt. 

Potential for cracking in the swamps and fracturing of bedrock 

Fracturing of the bedrock has been observed in the past, as a result of longwall mining, where the tensile 
strains have been greater than approximately 0.5 mm/m or where the compressive strains have been 
greater than approximately 2 mm/m. 

Swamps Den142 and Den144 are located along the upper reaches of Streams WC25 and WC20, 
respectively, at distances of 70 m and 50 m from the proposed longwalls.  These swamps are predicted to 
experience conventional tensile strains of 1 mm/m and compressive strains due to valley closure effects of 
3 mm/m.  Fracturing could therefore occur in the bedrock beneath these swamps. 

The estimated fracture widths in the bedrock beneath the Swamps Den142 and Den144, based on the 
maximum predicted conventional tensile strain of 1 mm/m and a typical joint spacing of 10 m, is in the order 
of 10 mm.  Wider fractures could develop if the compressive strains due to the valley closure effects result 
in localised failure of the bedrock.  Fracture widths in the order of 20 mm to 50 mm have been observed due 
to valley closure effects at similar distances from previous longwall mining.  It is possible that a series of 
smaller fractures, rather than one single fracture, could develop in the bedrock.  Fracturing would only be 
visible at the surface where the bedrock is exposed, or where the thickness of the overlying soil is relatively 
shallow 

Swamps Den142 and Den144 are predicted to experience upsidence movements of 40 mm and 50 mm, 
respectively.  These valley related upsidence movements could result in the dilation of the strata beneath 
these swamps.  It has been previously observed that the depth of fracturing and dilation of the uppermost 
bedrock, resulting from valley related movements, is generally in the order of 10 m to 15 m (Mills 2003, 
Mills 2007, and Mills and Huuskes 2004). 

The dilated strata beneath the drainage lines, upstream of Swamps Den142 and Den144, could result in the 
diversion of some surface water flows beneath parts of these swamps.  The drainage lines upstream of 
these swamps flow during and shortly after rainfall events.  On the basis that there is no connective 
fracturing to any deeper storage, it is likely that surface water flows will re-emerge at the limits of fracturing 
and dilation. 

Discussions on the potential impacts due to changes in the surface water flows, groundwater and the 
environmental consequences are provided by the specialist surface water, groundwater and ecology 
consultants on the project. 
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The remaining swamps are located outside the proposed longwalls at minimum distances ranging between 
230 m and 600 m.  These swamps are predicted to experience additional movements due to LW20 and 
LW21 of less than 20 mm vertical subsidence, less than 20 mm upsidence and up to 20 mm closure.  These 
swamps are predicted to experience tensile strains less than 0.5 mm/m and compressive strains less than 
2 mm/m due to the extraction of the proposed LW20 and LW21.  It is unlikely, therefore, that the bedrock 
beneath these swamps would experience significant fracturing. 

Fracturing has been observed in streams located outside the extents of previously extracted longwalls in the 
NSW coalfields.  Fracturing has been observed in the drainage lines at the Mine at distances of up to 290 m 
from the previously extracted longwalls in Area 3B.  Minor and isolated fracturing has also been observed 
up to 400 m outside of longwalls extracted elsewhere in the Southern Coalfield. 

Swamps Den02 and Den05 are located along Donalds Castle Creek at distances of 600 m to 520 m, 
respectively, from LW20.  Swamp Den07 is located along Stream LC5B at a distance of 590 m from LW21.  
The remaining swamps are located further up the valley sides.  It is unlikely, therefore, that significant 
fracturing would occur at the swamps located on or outside the Study Area based on the 35° angle of draw. 

Further discussions on the potential environmental consequences for the swamps within the Study Area are 
provided by the other specialist consultants on the project. 

5.10.5. Recommendations for the swamps 

Management plans have been developed for the swamps at the Mine.  It is recommended, that the existing 
management strategies are reviewed, based on the assessments provided in this report and the reports by 
other specialist consultants. 

5.11. Flora and fauna 

The land above the proposed longwalls largely consists of undisturbed native bush, as shown in Fig. 1.2.  
Only limited clearing has been undertaken for the tracks and fire trails within the Study Area.  Descriptions 
of the flora and fauna within the Study Area are provided by the specialist ecology consultant on the project. 

The potential for impacts on the vegetation in the mining area is dependent on the surface cracking, 
changes in surface water and changes in groundwater.  Assessments of the physical impacts due to the 
proposed longwalls are provided in Sections 5.2 to 5.10.  Assessments of the environmental consequences 
have been provided by the other specialist consultants on the project. 

Assessments for the terrestrial and aquatic ecology are provided by Cardno (2019) and Niche (2019a). 
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6.0  DESCRIPTIONS, PREDICTIONS AND IMPACT ASSESSMENTS FOR THE BUILT FEATURES 

The following sections provide the descriptions, predictions and impact assessments for the built features 
within the Study Area.  All significant features located outside the Study Area, which may be subjected to 
far-field movements or valley related movements and may be sensitive to these movements, have also 
been included as part of these assessments. 

6.1. Unsealed roads and tracks 

6.1.1. Descriptions of the unsealed roads and tracks 

The locations of the unsealed roads and tracks are shown in Drawing No. MSEC978-12. 

Fire Road 6F crosses directly above the commencing (i.e. eastern) end of LW21.  Fire Road 6AA is located 
to the west of LW20 at a minimum distance of 90 m.  There are also other unsealed roads and tracks in the 
area that are used by WaterNSW and other groups for access to the catchment, fire-fighting and other 
activities.  A photograph of a typical unsealed road in the mining area is provided in Fig. 6.1. 

 
Fig. 6.1 Typical unsealed road 

6.1.2. Predictions for the unsealed roads and tracks 

Fire Road 6F crosses directly above the commencing (i.e. eastern) end of LW21.  The maximum predicted 
vertical subsidence for this road is 50 mm.  The maximum predicted conventional strains for this fire road, 
based on applying a factor of 15 to the maximum predicted conventional curvatures, are 1 mm/m tensile 
and less than 1 mm/m compressive.   

Non-conventional movements can also occur and have occurred in the NSW coalfields as a result of, 
amongst other things, anomalous movements.  The analysis of strains provided in Chapter 4 includes those 
resulting from both conventional and non-conventional anomalous movements. 

The remaining unsealed roads and tracks are located outside the extents of LW20 and LW21.  Only low 
levels of vertical subsidence are predicted for the roads and tracks located outside of the mining areas. 

6.1.3. Impact assessments for the unsealed roads and tracks 

Fire Road 6F crosses directly above the commencing (i.e. eastern) end of LW21.  It is possible that 
cracking, rippling and stepping of the unsealed road surface could occur due to the mining of this longwall.   

The estimated crack widths in Fire Road 6F, based on the maximum predicted conventional tensile strain of 
1 mm/m and a typical bedrock joint spacing of 10 m, is in the order of 10 mm.  However, wider cracks could 
develop along the road due topographic effects.  Surface cracking in the order of 20 mm to 50 mm could 
occur along the alignment of Fire Road 6F due to topographic effects.  It is possible that a series of smaller 
cracks, rather than one single crack, could develop in the road surface. 
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The predicted subsidence parameters for Fire Road 6F are less than the values predicted for the previously 
extracted longwalls in Areas 3A and 3B.  The potential impacts on this fire road, therefore, are expected to 
be less than the levels of impacts that occurred for the roads and tracks previously mined beneath at the 
Mine.  Examples of the impacts on unsealed roads and tracks in Areas 3A and 3B are provided in Fig. 6.2 
(Source: IC).  The impacts on the unsealed roads and tracks were repaired by regrading and recompacting 
the road surfaces. 

   
Fig. 6.2 Impacts along the unsealed roads and tracks above LW6 in Area 3A (left side) and 

above LW11 in Area 3B (right side) (Source: IC) 

It is expected that Fire Road 6F can be maintained in safe and serviceable conditions throughout the mining 
period using normal road maintenance techniques.  The remaining unsealed roads and tracks are located 
outside of the mining area and it is unlikely that they would experience adverse impacts. 

6.1.4. Recommendations for the unsealed roads and tracks 

IC has developed management strategies for unsealed roads and tracks that have been impacted by 
subsidence at Dendrobium Mine.  It is recommended that these management strategies are reviewed and 
updated to incorporate the proposed LW20 and LW21.  It is also recommended that periodic inspections are 
carried out along the unsealed roads and tracks during active subsidence. 

6.2. 330 kV transmission Line 

6.2.1. Descriptions of the 330 kV transmission line 

The Avon-to-Macarthur 330 kV transmission line (Line 17) owned by TransGrid is located immediately to the 
east of LW21.  This transmission line crosses directly above the completed LW6 to LW8 in Area 3A.  The 
location of the 330 kV transmission line is shown in Drawing No. MSEC978-12. 

There are three transmission towers (Refs. T7 to T9) that are located within the Study Area based on the 
35° angle of draw.  The distances of the towers from LW21 are 190 m for Tower T7, 60 m for Tower T8 and 
230 m for Tower T9.  Towers T7 to T9 are suspension towers with pile footings.  Photographs of a typical 
transmission tower is provided in Fig. 6.3. 
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Fig. 6.3 330 kV transmission tower 

6.2.2. Predictions for the 330 kV transmission line 

The predicted profiles of vertical subsidence, tilt along and tilt across the alignment of the 330 kV 
transmission line are shown in Fig. C.05, in Appendix C.  The predicted total profiles after the completion of 
the existing longwalls in Area 3A are shown as cyan lines.  The predicted total profiles after the extraction of 
LW21 are shown as the blue lines.   

A summary of the maximum predicted values of total vertical subsidence, tilt along the alignment and tilt 
across the alignment of the 330 kV transmission line is provided in Table 6.1.  The values are the maxima 
anywhere along the transmission line (i.e. not necessarily at the tower locations) within the Study Area 
based on the 35° angle of draw. 

Table 6.1 Maximum predicted total subsidence and tilt for the 330 kV transmission line 

Longwall Maximum predicted total 
vertical subsidence (mm) 

Maximum predicted total 
tilt along alignment 

(mm/m) 

Maximum predicted total 
tilt across alignment 

(mm/m) 

LW21 50 < 0.5 0.5 

There are three transmission towers that are located within the Study Area based on the 35° angle of draw.  
A summary of the maximum predicted vertical subsidence, tilt and curvature at each of the tower locations 
is provided in Table 6.2.  The values are the maxima within a distance of 20 m from the centre of each tower 
resulting from the extraction of the proposed longwalls. 

Table 6.2 Maximum predicted total subsidence and tilt for the 330 kV transmission line 

Tower 
Maximum predicted 

total vertical 
subsidence (mm) 

Maximum predicted 
total tilt (mm/m) 

Maximum predicted 
total hogging 

curvature (km-1) 

Maximum predicted 
total sagging 

curvature (km-1) 

T7 < 20 < 0.5 < 0.01 < 0.01 

T8 50 0.5 0.01 < 0.01 

T9 < 20 < 0.5 < 0.01 < 0.01 

The maximum predicted total tilt at Tower T8 is 0.5 mm/m (i.e.  0.05 %, or 1 in 2000).  The tilt is orientated 
towards the west, i.e. in the direction of LW21.  The predicted tilts for the remaining towers are less than 
0.5 mm/m and these are unlikely to be measurable. 

Tower T8 is located 60 m from the commencing (i.e. eastern) end of LW21.  The base of this tower could 
experience a horizontal movement of 100 mm to 200 mm towards the proposed longwall, as illustrated in 
Fig. 4.3.  The maximum predicted horizontal movement at the top of Tower T8, due to both the horizontal 
movement and tilt (assuming a height of 50 m) is therefore 150 mm to 250 mm. 

Towers T7 and T9 are located at distances of 190 m and 230 m, respectively, from LW21.  The bases of 
these towers could experience horizontal movements of 50 mm to 150 mm towards the proposed longwall, 
as illustrated in Fig. 4.3.  The predicted horizontal movements at the tops of Towers T7 and T9 also range 
between 50 mm and 150 mm, as these towers are predicted to experience negligible tilts. 
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The differential horizontal movements between the tops of the towers due to the mining of LW21 could 
result in opening or closure over the intermediate spans.  The predicted changes in the spans between 
Towers T7 and T8 and between Towers T8 and T9 are both +20 mm opening.  The predicted changes in 
the spans between the other towers are less than 20 mm opening and these are unlikely to be measurable. 

The maximum predicted strains for Tower T8 have been determined based on an analysis of ground 
monitoring data from the NSW coalfields, at similar distances from the longwalls, where the mining 
geometries are reasonably similar to that at the Mine.  The maximum predicted strains are 1 mm/m tensile 
and 0.5 mm/m compressive based on the 95 % confidence levels. 

The maximum predicted strains for Towers T7 and T9 are less than 0.5 mm/m tensile and compressive.  
The strains are not expected to be measurable at these towers due to their distances from the proposed 
longwalls. 

6.2.3. Comparisons of the predictions for the 330 kV transmission line 

The 330 kV transmission line crosses above the completed LW6 to LW8 and the approved LW19 in Area 3A 
at the Mine.  A comparison of the maximum predicted total conventional subsidence parameters for the 
330 kV transmission line is provided in Table 6.3. The values are the maxima anywhere along the 
transmission line (i.e. not just at the tower locations). 

Table 6.3 Comparison of the maximum predicted total subsidence parameters for the 
330 kV transmission line 

Location 

Maximum 
predicted total 

vertical 
subsidence 

(mm) 

Maximum 
predicted total 

tilt along 
alignment 

(mm/m) 

Maximum 
predicted total 

tilt across 
alignment 

(mm/m) 

Maximum 
predicted total 

hogging 
curvature (km-1) 

Maximum 
predicted total 

sagging 
curvature (km-1) 

Area 3A 2150 18 5 0.17 0.50 

LW20 and LW21 50 < 0.5 0.5 0.01 < 0.01 

The maximum predicted subsidence parameters for the section of the 330 kV transmission line within the 
Study Area are considerably less than the maximum predicted values in Area 3A.  The reason is that the 
transmission line is located outside the extents of the proposed LW20 and LW21, whereas the transmission 
line is located directly above the previously extracted longwalls in Area 3A. 

6.2.4. Impact assessments for the 330 kV powerline 

The predicted changes in the spans between Towers T7 and T8 and between Towers T8 and T9 are both 
+20 mm opening.  The differential movements between the tops of the transmission towers are very small 
and are unlikely to be measurable. 

The predicted strains at Tower T8 are 1 mm/m tensile and 0.5 mm/m compressive based on the 95 % 
confidence levels.  The predicted changes in the k-point distances (i.e. spacing between the tower legs at 
the pile connections) based on an 8 m span, therefore, are 8 mm opening and 4 mm closure.  These 
predicted changes in k-point distances could induce loads into the transmission tower frames and into the 
pile foundations. 

The predicted strains at Towers T7 and T9 are less than 0.5 mm/m tensile and compressive based on the 
95 % confidence levels.  The predicted changes in the k-point distances based on an 8 m span, therefore, 
are less than 4 mm opening and closure.  It is noted that the predicted strains have been derived from 
ground monitoring data and these low level movements are likely to largely comprise the survey tolerance.  
The changes in the k-point distances for Towers T7 and T9 are not expected to be measurable due to the 
distances of these towers from the proposed longwalls. 

The measured changes in k-point distances for the transmission towers located above the completed LW6 
to LW8 in Area 3A were very small, in the order of ±1 mm.  However, the movements of the tower legs were 
constrained due to the construction of cruciform bases.  Another 330 kV transmission line is located above 
the completed LW30 to LW35 at West Cliff Colliery and only one tower had a cruciform base installed.  The 
measured changes in the k-point distances for the five suspension towers without cruciform bases were 
between 6 mm opening and 4 mm closure.  The transmission towers did not experience adverse impacts 
due to the mining at West Cliff Colliery. 

It is recommended that TransGrid undertake a structural analysis of the transmission towers within the 
Study Area (with a focus on Tower T8) based on the predicted ground movements.  If adverse impacts on 
the transmission tower frames or pile foundations are anticipated, then these could be managed with the 
installation of cruciform bases, as undertaken for the transmission towers in Area 3A. 
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With the implementation of the appropriate management strategies, it is expected that the 330 kV 
transmission line could be maintained in a safe and serviceable condition throughout the mining period, 
similar to that during the extraction of the completed longwalls in Area 3A. 

6.2.5. Recommendations for the electrical infrastructure 

It is recommended that the predicted subsidence parameters for the 330 kV transmission line are provided 
to TransGrid to assess the potential impacts due to mining.  It is also recommended that management 
strategies are developed, in consultation with TransGrid, which could include the installation of cable rollers, 
the construction of cruciform bases, the provision of monitoring points on the tower bases and tops, and the 
development of a Trigger Action Response Plan (TARP). 

6.3. 33 kV powerline 

A 33 kV powerline is located outside of the Study Area at a minimum distance of 590 m east of LW21.  At 
this distance, the powerline is not predicted to experience measurable vertical subsidence, tilts, curvatures 
or strains.  It is unlikely, therefore, that the 33 kV powerline would experience adverse impacts due to the 
extraction of LW20 and LW21. 

6.4. Dams, reservoirs or associated works 

6.4.1. Descriptions of the reservoirs 

Dendrobium Mine is located within the Metropolitan Special Area.  There are two reservoirs located in the 
vicinity of the proposed longwalls, as shown in Drawing No. MSEC978-01. 

The Cordeaux Reservoir, also known as Lake Cordeaux, is located to the east of the proposed longwalls.  
The reservoir is at a distance of 1.6 km east of LW21, at its closest point.  The Cordeaux Dam Wall is 
located more than 3 km north of LW20.  The Upper Cordeaux No. 1 and No.2 Dams are located more than 
5 km south-east of LW21. 

The Avon Reservoir, also known as Lake Avon, is located to the south-west of the proposed longwalls.  The 
reservoir is at a distance of 2.8 km from LW20, at its closest point.  The existing longwalls in Area 3B are 
located between the proposed longwalls and the reservoir, where it is located closest to the proposed 
longwalls.  The Avon Dam Wall is located more than 7 km west of LW20. 

6.4.2. Predictions for the reservoirs 

The Cordeaux and Avon Reservoirs and their associated dam walls are located more than 1.6 km from the 
proposed LW20 and LW21.  At these distances, the reservoirs and dam walls are not predicted to 
experience measurable conventional vertical subsidence, tilt or curvatures. 

The reservoirs and dam walls could experience very low levels of absolute horizontal movement, in the 
order of 20 mm.  However, these features are not expected to experience measurable strains. 

6.4.3. Previous experience of mining near the reservoirs 

The longwalls at Dendrobium Mine have been extracted near the Upper Cordeaux No. 2 reservoir.  The 
dam wall is located approximately 1.5 km from LW1 in Area 1 and approximately 0.9 km from LW3 in Area 2 
at the mine.  The Upper Cordeaux No. 2 reservoir is shown in Drawing No. MSEC978-01. 

The mine subsidence movements at the Upper Cordeaux No. 2 reservoir were measured by the, then, 
Sydney Catchment Authority (SCA) using 3D survey marks located on and around the dam wall.  The latest 
available survey, Survey No. 9a, was carried out in April 2010, during the extraction of LW6 in Area 2.  The 
results of this survey were provided in the SCA monitoring report entitled Upper Cordeaux No. 2 – Dam Wall 
& Ground Monitoring – Survey No 9a Report – April 2010. 

The maximum measured movements at the Upper Cordeaux No. 2 dam wall were ±1 mm vertical, +3 mm 
horizontal in the downstream direction and ±1 mm in the east and west directions.  The SCA monitoring 
report states that: 

“The centre of the dam crest is at its maximum downstream position near July of each year and 
maximum upstream position near January of each year.  This change is very probably caused by 
the overall change in dam wall temperature as well as the change in the temperature gradient 
across the dam wall section.  The water storage level has remained within 0.1m of FSL since April 
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2005 and so has no significant effect on deflection.  Towards the right bank the movement on the 
crest is generally smaller and more complex due to the reduced height and the changing curvature 
of the dam wall.  The several cracks in this section of the dam wall may also be influencing how the 
dam wall moves as it expands and contracts.  The fact that both ground and dam wall are vertically 
stable reduces the likelihood that mining is a factor in the measured horizontal movement.” 

The detailed ground monitoring data indicated that the measured movements were very small and were 
within the order of survey tolerance.  That is, the mining-induced movements at the Upper Cordeaux No. 2 
dam wall were not measurable above seasonal variations. 

6.4.4. Impact assessments for the reservoirs 

The predicted vertical and horizontal movements at the Cordeaux and Avon Reservoirs and their associated 
dam walls are very small and are unlikely to be measurable.  Previous experience of mining in Areas 1, 2, 
3A and 3B has not resulted in adverse impacts on these structures. 

It is unlikely, therefore, that the reservoirs and dam walls would experience adverse impacts due to the 
extraction of the proposed LW20 and LW21. 

6.4.5. Recommendations for the reservoirs 

It is recommended that IC consult with WaterNSW and the DSC to develop the appropriate monitoring and 
management strategies for the reservoirs and dam walls. 

6.5. Aboriginal heritage sites 

6.5.1. Descriptions of the Aboriginal heritage sites 

The locations of the Aboriginal heritage sites are shown in Drawing No. MSEC978-12.  The details of the 
heritage sites have been provided by Niche Environment and Heritage (Niche, 2019b). 

There are no Aboriginal heritage sites that have been identified within the Study Area based on the 
35° angle of draw.  There are seven Aboriginal heritage sites that are located within the Study Area based 
on the 600 m boundary.  Some of these sites could experience far-field or valley related movements and 
could be sensitive to these movements and they have therefore been included in the assessments. 

The details of the Aboriginal heritage sites located within the Study Area is provided in Table 6.4. 

Table 6.4 Aboriginal heritage sites identified within the Study Area based on the 600 m boundary 

Reference Type Location relative to the longwalls 

52-2-1632 Shelter with Art 520 m east of LW20 

52-2-1633 Shelter with Art 310 m east of LW20 

52-2-1634 Shelter with Art and Grinding Grooves 530 m east of LW20 

52-2-1647 Shelter with Art 230 m south of LW21 

52-2-3642 Shelter with Art 330 m north-east of LW20 

52-2-3643 Artefact and PAD 360 m north-east of LW20 

Dendrobium 3C Shelter 1 Shelter with Art 360 m south of LW21 

Further details on the Aboriginal cultural heritage sites are provided in the report by Niche (2019b). 

6.5.2. Predictions for the Aboriginal heritage sites 

The Aboriginal heritage sites are located outside the Study Area based on the 35° angle of draw line.  The 
sites are all predicted to experience less than 20 mm vertical subsidence due to the extraction of LW20 and 
LW21.  Whilst these sites could experience very low levels of vertical subsidence, they are not expected to 
experience measurable tilts, curvatures or conventional strains. 

The sites located within the Study Area are located on the sides of the ridgelines where there are no 
significant valleys.  These sites are therefore not expected to experience measurable valley related effects. 
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6.5.3. Impact assessments for the Aboriginal heritage sites 

The Aboriginal heritage sites are all located outside the extents of the proposed LW20 and LW21 at 
distances ranging between 230 m and 530 m.  These sites are predicted to experience less than 20 mm 
vertical subsidence due to the extraction of LW20 and LW21.  The sites are also not expected to experience 
measurable upsidence or compressive strain due to valley closure effects as they are located on the sides 
of the ridgelines away from the valley bases. 

It is unlikely, therefore, that the Aboriginal heritage sites within the Study Area would experience adverse 
impacts due to the extraction of LW20 and LW21. 

6.5.4. Recommendations for the Aboriginal heritage sites 

It is recommended that IC develop an Aboriginal Heritage Management Plan in consultation with the 
registered parties for the Aboriginal heritage sites. 

6.6. Survey control marks 

The locations of the survey control marks are shown in Drawing No. MSEC978-12.  The locations and 
details of the survey control marks were obtained from Spatial Services using the SCIMS Online website 
(SCIMS, 2017). 

Survey control mark SS 66043 is located 70 m east of LW21.  This mark could experience a horizontal 
movement of 100 mm to 200 mm towards the proposed longwall, as illustrated in Fig. 4.3.  It could also 
experience vertical subsidence in the order of 50 mm due to the extraction of LW21. 

The remaining survey control marks are located outside the Study Area based on the 35° angle of draw.  
The marks that are located closest to the proposed mining area could experience small amounts of 
subsidence and small far-field horizontal movements.  It is possible that the survey control marks could be 
affected by far-field horizontal movements at distances of 1 km to 2 km outside the proposed longwalls.  
Far-field horizontal movements and the methods used to predict such movements are described further in 
Sections 3.3 and 4.6. 

It is recommended that the survey control marks that are required for future use are re-established after the 
completion of mining in the area and after the ground has stabilised.  Consultation between IC and Spatial 
Services will be required to ensure that these survey control marks are reinstated at the appropriate time, as 
required. 
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Glossary of terms and definitions 
Some of the more common mining terms used in the report are defined below: 

Angle of draw The angle of inclination from the vertical of the line connecting the goaf edge 
of the workings and the limit of subsidence (which is usually taken as 20 mm 
of subsidence). 

Chain pillar A block of coal left unmined between the longwall extraction panels. 
Cover depth (H) The depth from the surface to the top of the seam.  Cover depth is normally 

provided as an average over the area of the panel. 
Closure The reduction in the horizontal distance between the valley sides.  The 

magnitude of closure, which is typically expressed in the units of millimetres 
(mm), is the greatest reduction in distance between any two points on the 
opposing valley sides.  It should be noted that the observed closure 
movement across a valley is the total movement resulting from various 
mechanisms, including conventional mining induced movements, valley 
closure movements, far-field effects, downhill movements and other possible 
strata mechanisms. 

Critical area The area of extraction at which the maximum possible subsidence of one 
point on the surface occurs. 

Curvature The change in tilt between two adjacent sections of the tilt profile divided by 
the average horizontal length of those sections, i.e. curvature is the second 
derivative of subsidence.  Curvature is usually expressed as the inverse of 
the Radius of Curvature with the units of 1/kilometres (km-1), but the value 
of curvature can be inverted, if required, to obtain the radius of curvature, 
which is usually expressed in kilometres (km).  Curvature can be either 
hogging (i.e. convex) or sagging (i.e. concave). 

Extracted seam The thickness of coal that is extracted.  The extracted seam thickness is 
thickness normally given as an average over the area of the panel. 

Effective extracted The extracted seam thickness modified to account for the percentage of coal 
seam thickness (T) left as pillars within the panel. 
Face length The width of the coalface measured across the longwall panel. 
Far-field movements The measured horizontal movements at pegs that are located beyond the 

longwall panel edges and over solid unmined coal areas.  Far-field horizontal 
movements tend to be bodily movements towards the extracted goaf area 
and are accompanied by very low levels of strain.   

Goaf The void created by the extraction of the coal into which the immediate roof 
layers collapse. 

Goaf end factor A factor applied to reduce the predicted incremental subsidence at points 
lying close to the commencing or finishing ribs of a panel. 

Horizontal displacement The horizontal movement of a point on the surface of the ground as it settles 
above an extracted panel. 

Inflection point The point on the subsidence profile where the profile changes from a convex 
curvature to a concave curvature.  At this point the strain changes sign and 
subsidence is approximately one half of S max. 

Incremental subsidence The difference between the subsidence at a point before and after a panel is 
mined.  It is therefore the additional subsidence at a point resulting from the 
excavation of a panel. 

Panel The plan area of coal extraction. 
Panel length (L) The longitudinal distance along a panel measured in the direction of mining 

from the commencing rib to the finishing rib. 
Panel width (Wv) The transverse distance across a panel, usually equal to the face length plus 

the widths of the roadways on each side. 
Panel centre line An imaginary line drawn down the middle of the panel. 
Pillar A block of coal left unmined. 
Pillar width (Wpi) The shortest dimension of a pillar measured from the vertical edges of the 

coal pillar, i.e. from rib to rib. 
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Shear deformations The horizontal displacements that are measured across monitoring lines and 
these can be described by various parameters including; horizontal tilt, 
horizontal curvature, mid-ordinate deviation, angular distortion and shear 
index. 

Strain The change in the horizontal distance between two points divided by the 
original horizontal distance between the points, i.e. strain is the relative 
differential displacement of the ground along or across a subsidence 
monitoring line.  Strain is dimensionless and can be expressed as a decimal, 
a percentage or in parts per notation. 

 Tensile Strains are measured where the distance between two points or 
survey pegs increases and Compressive Strains where the distance 
between two points decreases.  Whilst mining induced strains are measured 
along monitoring lines, ground shearing can occur both vertically, and 
horizontally across the directions of the monitoring lines. 

Sub-critical area An area of panel smaller than the critical area. 
Subsidence The vertical movement of a point on the surface of the ground as it settles 

above an extracted panel, but, ‘subsidence of the ground’ in some references 
can include both a vertical and horizontal movement component.  The vertical 
component of subsidence is measured by determining the change in surface 
level of a peg that is fixed in the ground before mining commenced and this 
vertical subsidence is usually expressed in units of millimetres (mm).  
Sometimes the horizontal component of a peg’s movement is not measured, 
but in these cases, the horizontal distances between a particular peg and the 
adjacent pegs are measured. 

Super-critical area An area of panel greater than the critical area. 
Tilt The change in the slope of the ground as a result of differential subsidence, 

and is calculated as the change in subsidence between two points divided by 
the horizontal distance between those points.  Tilt is, therefore, the first 
derivative of the subsidence profile.  Tilt is usually expressed in units of 
millimetres per metre (mm/m).  A tilt of 1 mm/m is equivalent to a change in 
grade of 0.1 %, or 1 in 1000. 

Uplift An increase in the level of a point relative to its original position. 
Upsidence Upsidence results from the dilation or buckling of near surface strata at or 

near the base of the valley.  The magnitude of upsidence, which is typically 
expressed in the units of millimetres (mm), is the difference between the 
observed subsidence profile within the valley and the conventional 
subsidence profile which would have otherwise been expected in flat terrain. 
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Predicted profiles of vertical subsidence, tilt and curvature along
Prediction Line 2 due to the extraction of LW21
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Predicted profiles of vertical subsidence, upsidence and closure along
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Predicted profiles of vertical subsidence, upsidence and closure along
Donalds Castle Creek due to mining in Areas 3B and 3C
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Predicted profiles of vertical subsidence, tilt along and tilt across
the 330 kV transmission line due to mining in Areas3A and 3C
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Appendix 4- Development Consent for Dendrobium Colliery (DA 60-03-
2001) 
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Dendrobium Underground Coal Mine                                                                                                      

ENVIRONMENTAL PLANNING AND ASSESSMENT ACT, 1979 
 

INTEGRATED STATE SIGNIFICANT DEVELOPMENT 
 

DETERMINATION OF DEVELOPMENT APPLICATION 

PURSUANT TO SECTIONS 76(A)9 & 80 
 

I, the Minister for Urban Affairs and Planning, pursuant to Sections 76(A)9 of the 

Environmental Planning and Assessment Act, 1979 (“the Act”) determine the 

development application (“the application”) referred to in Schedule 1 by granting consent 

to the application subject to the conditions set out in Schedule 2. 

 

The reasons for the imposition of the conditions are to: 
 

(i) minimise the adverse impact the development may cause through water and air 

pollution, noise, vegetation and visual disturbance and subsidence effects; 
 

(ii) provide for environmental monitoring, reporting and independent review; and 
 

(iii) set requirements for mine infrastructure provision. 

                  

 

 

  (sgnd) 

Andrew Refshauge MP 

Minister for Urban Affairs and Planning, 

 

Sydney,                             20 November 2001 File No.  S00/01177 

__________________________________________________________________________________ 
 

Schedule 1 
 
Application Number: DA 60-03-2001 
 
Applicant: BHP Billiton Illawarra Coal Holdings Pty Limited 
 
Site: See Appendix 1 
 
Development: Dendrobium Underground Coal Mine and associated surface facilities 

and infrastructure 
 
 
 
 
As modified by Modification 6 on 8 December 2008  
 
 
April 2015 modification (MOD 7) in red type 
July 2018 modification (MOD 8) in green type 
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DEFINITIONS 
 
AEMR Annual Environmental Management Report 
Annual Review The review required by condition 5 of Schedule 8 
Affected councils Wingecarribee Shire Council, Wollondilly Shire Council and Wollongong City 

Council 
Applicant BHP Billiton Illawarra Coal Holdings Pty Ltd, or its successors 
BCA Building Code of Australia 
CCC Community Consultative Committee 
Coal washery Dendrobium coal washery and drying facility located within the Steelworks 
Consent This development consent 
Construction The demolition of buildings or works, carrying out of works and erection of 

buildings covered by this consent 
CPI Consumer Price Index, as published by the Australian Bureau of Statistics 
DA Development application 
Day  The period from 7am to 6pm on Monday to Saturday, and 8am to 6pm on 

Sundays and Public Holidays 
DoI Department of Industry – Lands and Water 
DRG Division of Resources and Geoscience within the Department 
DSC Dams Safety Committee 
EA Dendrobium Colliery Modification to Dendrobium Area 3 Environmental 

Assessment (including Attachments A to I), prepared for the Applicant by 
Cardno Forbes Rigby and dated November 2007  

EA (MOD 7) Modification application 60-3-2001 MOD 7 and accompanying letter report 
dated 18 March 2015 from Illawarra Coal Holdings Pty Limited 

EA (MOD 8) Modification application dated 26 February 2018 and accompanying letter 
report and attachments dated 19 June 2018 from Illawarra Coal Holdings Pty 
Ltd 

EIS Environmental Impact Statement for the Dendrobium Underground Coal Mine, 
prepared for the Applicant by Olsen Environmental Consulting and dated 
March 2001, including the Species Impact Statement prepared by Biosis 
Research and dated April 2001 

Environmental consequences Environmental consequences of Subsidence Impacts, including loss of 
surface flows to the subsurface, loss of standing pools, adverse water quality 
impacts, development of iron bacterial mats, cliff falls, rock falls, damage to 
Aboriginal heritage sites, impacts on aquatic ecology, ponding, etc  

EP&A Act Environmental Planning and Assessment Act 1979 
EP&A Regulation Environmental Planning and Assessment Regulation 2000 
EPA Environment Protection Authority 
EPL Environment Protection Licence issued under the Protection of the 

Environment Operations Act 1997 
Evening The period from 6pm to 10pm 
Extended site (or site) All land to which the development application applies, comprising the mining 

area, surface facilities, coal washery and the West Cliff Coal Wash 
Emplacement (see Appendix 1) 

First workings Development of main workings and gateroads to establish access within the 
mining area 

Heritage Branch Heritage Branch of OEH 
Land Land means the whole of a lot, or contiguous lots owned by the same 

landowner, in a current plan registered at the Land Titles Office at the date of 
this approval 

KVCLF Kemira Valley Coal Loading Facility and coal sizer 
Kemira Valley rail line The rail line and associated infrastructure between the KVCLF and the coal 

washery 
Material harm          Is unauthorised harm that: 

• involves actual or potential harm to the health or safety of human beings 
or to the environment that is not trivial, or 

• results in actual or potential loss or property damage of an amount, or 
amounts in aggregate, exceeding $10,000, (such loss includes the 
reasonable costs and expenses that would be incurred in taking all 
reasonable and practicable measures to prevent, mitigate or make good 
harm to the environment) 

Note:  This definition excludes “harm” that is authorised under either this 
consent or any other statutory approval’ 
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Mining operations First workings and second workings 
Mining area Area 1, Area 2, Area 3A, Area 3B and Area 3C, as shown in Appendix 2 
Minister Minister for Planning, or delegate 
Modification 8 The modification to the development as described in EA (MOD 8) 
Mtpa Million tonnes per annum 
Night The period from 10pm to 7am on Monday to Saturday, and 10pm to 8am on 

Sundays and Public Holidays 
OEH Office of Environment and Heritage 
Privately-owned land Land that is not owned by a public agency, or a mining company (or its 

subsidiary) 
Reasonable and feasible  Reasonable relates to the application of judgement in arriving at a decision, 

taking into account: mitigation benefits, cost of mitigation versus benefits 
provided, community views and the nature and extent of potential 
improvements. Feasible relates to engineering considerations and what is 
practical to build 

Response to Submissions The Applicant’s response to issues raised in submissions, dated 24 April 2008 
RMS Roads and Maritime Services 
ROM coal Run-of-mine coal 
SA NSW          Subsidence Advisory NSW   
Second workings         Extraction of coal from longwall panels, miniwall panels or pillar extraction 
Secretary Planning Secretary under the EP&A Act, or nominee 
SMP Subsidence Management Plan 
Statement of Commitments The Applicant’s Statement of Commitments for Area 3A – 3C (see Appendix 

4) 
Steelworks  Port Kembla Steelworks 
Subsidence or subsidence effects  Deformation of the ground mass due to mining, including all mining-induced 

ground movements, including both vertical and horizontal displacement, tilt, 
strain and curvature  

Subsidence impacts Physical changes to the ground and its surface caused by Subsidence 
Effects, including tensile and shear cracking of the rock mass, localised 
buckling of strata caused by valley closure and upsidence and surface 
depressions or troughs   

Surface facilities Pit top facilities, mine access drift portal, conveyors, three ventilation shafts 
and fans, ROM coal stockpile, Kemira Valley Coal Loading Facility, Kemira 
Valley rail line, access roads and all associated development allowed to be 
constructed under the consent  

TARP Trigger, Action, Response Plan 
WCC Wollongong City Council 
West Cliff Coal Wash Emplacement Stage 3 of the West Cliff Coal Wash Emplacement, located at West Cliff 

Coal Mine 



Dendrobium Underground Coal Mine                                                                                                    3 

SCHEDULE 2 
ADMINISTRATIVE CONDITIONS 

Obligation to Minimise Harm to the Environment 

 
1. The Applicant must implement all reasonable and feasible measures to prevent and/or minimise any harm to 

the environment that may result from the construction, operation, or rehabilitation of the development. 

Terms of Approval 

 
2. The Applicant must carry out the development generally in accordance with the: 

(a) Development Application (DA 60-03-2001), EIS and associated submissions to the Dendrobium 
Underground Coal Mine Project Commission of Inquiry, and in particular its: 
• Primary Submission (the Dendrobium Project, dated 30 July 2001); 
• Submission in Reply (the Dendrobium Project, undated); and 
• Environmental Effects of Subsidence Associated with the Dendrobium Project, prepared by 

National Environmental Consulting Services and dated August 2001;  
(b) Modification Application dated 12 February 2002 and supporting information dated 27 January 2002; 
(c) Modification Application and supporting information dated 24 May 2002 and additional supporting 

information dated 14 June 2002; 
(d) Modification Application and Statement of Environmental Effects for the Dendrobium Coal Sizer, 

prepared by Olsen Environmental Consulting and dated March 2005; 
(e) Application for Further Approval of West Cliff Emplacement Area Stage 3, Vol 2 (including 

Appendices), prepared by Cardno Forbes Rigby and dated July 2007, associated Response to 
Submissions dated 1 November 2007 and associated Statement of Commitments dated 28 November 
2007 (see Appendix 3); 

(f) Modification Application – Modification of Area 3 Footprint and Review of Conditions of Consent dated 
27 November 2007, EA and associated Statement of Commitments (see Appendix 4);  

(g) EA (MOD 7); and 
(h) EA (MOD 8). 

 
Note: The general layout of the development is shown in Figure 1 of Appendix 2. 

 

2A. The Applicant must carry out the development in accordance with the conditions of this consent.  
 
3. If there is any inconsistency between the above documents, the most recent document shall prevail to the 

extent of the inconsistency. However, the conditions of this consent shall prevail to the extent of any 
inconsistency. 

 
4. The Applicant must comply with any reasonable and feasible requirement/s of the Secretary arising from the 

Department’s assessment of: 
(a) any reports, strategies, plans, programs, reviews, audits or correspondence that are submitted in 

accordance with the conditions of this consent; 
(b) any reviews, reports or audits undertaken or commissioned by the Department regarding compliance 

with the conditions of this consent; and 
(c) the implementation of any actions or measures contained in these documents.  

Limits on Approval 

 
5. Mining operations may take place in the mining area until 31 December 2030. 
 

Note: Under this consent, the Applicant is required to rehabilitate the site to the satisfaction of the Secretary and DRG. 
Consequently this consent will continue to apply in all other respects other than the right to conduct mining operations until 
the site has been rehabilitated to a satisfactory standard.  

 
6. The Applicant must not extract more than 5.2 million tonnes of ROM coal a year from the mining area. 
 
7. The Applicant must only transport coal from the surface facilities by rail. 
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Staged Submission of Management Plans/Monitoring Programs 
 
8. With the approval of the Secretary, the Applicant may submit any management plan or monitoring program 

required by this consent on a progressive basis. 
 
9. The Applicant must ensure that monitoring programs, management plans and the Environmental 

Management Strategy, as in existence at the date of modification of consent in November 2008, continue to 
be implemented (to the satisfaction of the Secretary) until replaced by monitoring programs and management 
plans approved in accordance with the conditions of this consent. 

Structural Adequacy 

 
10. The Applicant must ensure that all new buildings and structures, and any alterations or additions to existing 

buildings and structures, are constructed in accordance with the relevant requirements of the BCA. 
 
Notes:  

• Under Part 4A of the EP&A Act, the Applicant is required to obtain construction and occupation certificates for the 
proposed building works. 

• Part 8 of the EP&A Regulation sets out the requirements for the certification of the development. 

Demolition 

 
11. The Applicant must ensure that all demolition work is carried out in accordance with Australian Standard AS 

2601-2001: The Demolition of Structures, or its latest version. 

Operation of Plant and Equipment 

 
12. The Applicant must ensure that all plant and equipment used on site is: 

(a) maintained in a proper and efficient condition; and 
(b) operated in a proper and efficient manner. 

Community Enhancement 

 
13. The Applicant must contribute $0.03 per tonne of saleable coal production each financial year to fund the 

provision of significant present and future benefits to local communities directly affected by the development. 
These funds must be: 
(a) administered and expended in accordance with procedures which are to the satisfaction of WCC and 

the Secretary; 
(b) provided by 30 September each year over the life of the consent; 
(c) based on saleable coal production in the previous financial year; and 
(d) indexed in accordance with the CPI, with April 2005 used as the commencement date for indexation 

calculations. 
 

        Any dispute over the operation of this fund must be referred to the Secretary for resolution. 

Costs of Management Measures 

 
14. The Applicant must be responsible for the costs of all management measures (including measures to 

minimise, mitigate, offset or remediate impacts of the development which are not recoverable by a third party 
through the Coal Mine Subsidence Compensation Act 2017 or the Mining Act 1992) including but not limited 
to remediation of natural features, rehabilitation of ecological systems, the provision of supplementary waters 
and monitoring of the effectiveness of the works, as determined by the Secretary. 

 
Strategic Biodiversity Offsets 
 
15. If the Applicant is required to provide a biodiversity offset pursuant to this consent (including any biodiversity 

offset that is required under the conditions of a subordinate approval issued in accordance with this consent), 
the Secretary, in consultation with OEH, may accept in satisfaction of the requirement for the biodiversity 
offset, the provision of land that has conservation values which exceed the conservation values required to 
meet the relevant offsetting requirement.  

 



Dendrobium Underground Coal Mine                                                                                                    5 

If the Secretary accepts such an offset under this condition, the Secretary must issue a written statement to 
the Applicant advising: 
(a) the details of the proposed offset land;  
(b) the offset requirements that are being met; 
(c) the conservation values that have been relied upon to meet the offsetting requirements; and 
(d) that in the opinion of the Secretary: 

(i) the land has offsetting values in addition to those that have been relied upon to meet the 
offsetting requirement in condition 15(b); or 

(ii) if the land has been subject to a previous statement from the Secretary under this condition, 
confirmation that the land continues to have conservation values in addition to those that 
have been relied upon to meet the previous offsetting requirement, or that there are no 
further conservation values available in respect of the land.  

 
If the Secretary has issued a statement under this condition, the Applicant can rely on that statement and the 
residual conservation values that the land subject to the statement may hold, to meet further offsetting 
requirement(s) that may be required under this consent or the project approval for the Bulli Seam Operations 
Project (08_0150). 

 
The Secretary’s statement under this condition can be relied on a number of times in respect of the same 
land until all of the conservation values of the land the subject of the Secretary’s statement have been relied 
upon to meet offsetting requirements under this consent or the approval for the Bulli Seam Operations 
Project (08_0150). 

 
The Applicant must make suitable arrangements to provide appropriate long-term security for the biodiversity 
offset area(s) accepted under this condition, within 2 years of the date of the Secretary’s statement in respect 
of that land, unless otherwise agreed with the Secretary. 
 



Dendrobium Underground Coal Mine                                                                                                    6 

SCHEDULE 3 
SPECIFIC ENVIRONMENTAL CONDITIONS – MINING AREA 

SUBSIDENCE 
 

Note: These conditions should be read in conjunction with the Statement of Commitments. 

 
Watercourse Impact Management 
 
1. The Applicant must ensure that, as a result of the development: 

(a) no rock fall occurs at Sandy Creek Waterfall or from its overhang; 
(b) the structural integrity of the waterfall, its overhang and its pool are not impacted; 
(c) cracking in Sandy Creek within 30 m of the waterfall is of negligible environmental and 

hydrological consequence; and  
(d) negligible diversion of water occurs from the lip of the waterfall 
to the satisfaction of the Secretary.  

 
2. The Applicant must ensure that underground mining operations do not cause subsidence impacts at 

Sandy Creek and Wongawilli Creek other than “minor impacts” (such as minor fracturing, gas release, iron 
staining and minor impacts on water flows, water levels and water quality) to the satisfaction of the 
Secretary. 

 
Note: In this condition, “minor impacts” are those defined as minor triggers in Table 23.2 of the draft SMP submitted by 
the Applicant for Dendrobium Area 3A. 

 
3. The Applicant must ensure the development does not result in reduction (other than negligible reduction) 

in the quality or quantity of surface water or groundwater inflows to Lake Cordeaux or Lake Avon or 
surface water inflow to the Cordeaux River at its confluence with Wongawilli Creek, to the satisfaction of 
the Secretary.  

 
4. Prior to carrying out any underground mining operations that could cause subsidence in either Area 3A, 

Area 3B or Area 3C, the Applicant must prepare a Watercourse Impact Monitoring, Management and 
Contingency Plan to the satisfaction of the Secretary. Each such Plan must: 
(a) demonstrate how the subsidence impact limits in conditions 1 - 3 are to be met; 
(b) include a monitoring program and reporting mechanisms to enable close and ongoing 

review by the Department and DRG of the subsidence effects and impacts (individual and 
cumulative) on Wongawilli Creek, Sandy Creek and Sandy Creek Waterfall; 

(c) include a general monitoring and reporting program addressing surface water levels, water 
flows, water quality, surface slope and gradient, erodibility, aquatic flora and fauna 
(including Macquarie Perch, any other threatened aquatic species and their habitats) and 
ecosystem function; 

(d) include a management plan for avoiding, minimising, mitigating and remediating impacts on 
watercourses, which includes a tabular contingency plan (based on the Trigger Action 
Response Plan structure) focusing on measures for remediating both predicted and 
unpredicted impacts; 

(e) address third and higher order streams individually but address first and second order 
streams collectively; 

(f) be prepared in consultation with OEH, WaterNSW and DRG; 
(g) incorporate means of updating the plan based on experience gained as mining progresses; 
(h) be approved prior to the carrying out of any underground mining operations that could 

cause subsidence impacts on watercourses in the relevant Area; and  
(i) be implemented to the satisfaction of the Secretary. 

 
Notes:  

• Should review by the Department of reports by the Applicant under paragraph (b) indicate that subsidence impacts 
have exceeded or threaten to limits imposed in conditions 1-3, then under condition 4 of Schedule 2 the Secretary 
may instruct the Applicant to implement reasonable and feasible requirements, which may include to cease mining 
within the operative longwall, shorten the length of that longwall or shorten the length and/or width of future 
longwalls. 

• Requirements under paragraphs (a) and (b) in respect of Sandy Creek and Sandy Creek Waterfall relate only to the 
Watercourse Impact Monitoring, Management and Contingency Plan for Area 3A. 
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Swamp Impact Management 
 
5. The Applicant must ensure that subsidence does not cause erosion of the surface or changes in 

ecosystem functionality of Swamp 15a and that the structural integrity of its controlling rockbar is 
maintained or restored, to the satisfaction of the Secretary. 

 
6. Prior to carrying out any underground mining operations that could cause subsidence in either Area 3A, 

Area 3B or Area 3C, the Applicant must prepare a Swamp Impact Monitoring, Management and 
Contingency Plan to the satisfaction of the Secretary. Each such Plan must: 
(a) demonstrate how the subsidence impact limits in condition 5 are to be met; 
(b) include a monitoring program and reporting mechanisms to enable close and ongoing 

review by the Department and DRG of the subsidence effects and impacts (individual and 
cumulative) of each Area 3A longwall on Swamp 15a; 

(c) include a general monitoring and reporting program addressing surface water levels, near-
surface groundwater levels, water quality, surface slope and gradient, erodibility, flora and 
ecosystem function; 

(d) include a management plan for avoiding, minimising, mitigating and remediating impacts on 
swamps, which includes a tabular contingency plan (based on the Trigger Action Response 
Plan structure) focusing on measures for remediating both predicted and unpredicted 
impacts; 

(e) address headwater and valley infill swamps separately and address each swamp 
individually; 

(f) be prepared in consultation with OEH, WaterNSW and DRG;  
(g) incorporate means of updating the plan based on experience gained as mining progresses; 
(h) be approved prior to the carrying out of any underground mining operations that could 

cause subsidence impacts on swamps in the relevant Area; and  
(i) be implemented to the satisfaction of the Secretary. 

 
Notes:  

• Should review by the Department of reports by the Applicant under paragraph (b) indicate that subsidence impacts 
have exceeded or threaten to exceed limits imposed in condition 5, then under condition 4 of Schedule 2 the 
Secretary may instruct the Applicant to implement reasonable and feasible requirements, which may include to 
cease mining within the operative longwall, shorten the length of that longwall or shorten the length and/or width of 
future longwalls. 

• Requirements under paragraphs (a) and (b) relate only to the Swamp Impact Monitoring, Management and 
Contingency Plan for Area 3A.  

 
Subsidence Management Plans 
 
7. Prior to carrying out any underground mining operations that could cause subsidence in either Area 3A, 3B 

or 3C, the Applicant must prepare a Subsidence Management Plan (SMP) to the satisfaction of the 
Secretary and the DRG.  Each such SMP must: 
(a) integrate ongoing management of Areas 1 and 2; 
(b) integrate the Watercourse and Swamp Impact Monitoring, Management and Contingency 

Plans required under conditions 4 and 6; 
(c) include monitoring of subsidence effects; 
(d) include a WaterNSW Assets Protection Plan;  
(e) include monitoring, management, and contingency plans for all other significant natural 

features and all significant man made features which may be impacted by subsidence, 
including: 
• landscape (including cliffs and steep slopes); 
• groundwater (see condition 13); 
• terrestrial flora and fauna and ecology (including all threatened species assessed as being 

likely to be significantly affected by the development and their habitats); 
• Aboriginal and other cultural heritage (see condition 12); and 
• electrical, communications and other infrastructure;  

(f) be prepared in consultation with OEH, WaterNSW and DRG;  
(g) be approved prior to the carrying out of any underground mining operations that could 

cause subsidence in the relevant Area; and  
(h) be implemented to the satisfaction of the Secretary and the DRG.  

 
Notes:  

• The WaterNSW Assets Protection Plan required under this condition must also be prepared and implemented to the 
satisfaction of the WaterNSW. 

• The contingency plans required under paragraph (e) must address remediation (as appropriate) and be based 

on a TARP structure. 
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8. The SMPs prepared under condition 7 for Areas 3B and 3C must: 

(a) include a mine plan for the relevant Area; 
(b) include a detailed subsidence impact assessment, clearly setting out all predicted 

subsidence effects, subsidence impacts and environmental consequences; 
(c) include a minimum of 2 years of baseline data, collected at appropriate frequency and 

scale, for all significant natural features; 
(d) identify and assess the significance of all natural features located within 600 m of the edge 

of secondary extraction;  
(e) distinguish between, clearly describe and adequately quantify all subsidence effects, 

subsidence impacts and environmental consequences; 
(f) propose limits on subsidence impacts and environmental consequences to be applied within 

the relevant Area; 
(g) be otherwise prepared in accordance with any guidelines for SMPs developed by the 

Department and/or DRG; 
(h) be approved prior to the carrying out of any underground mining operations that could 

cause subsidence in the relevant Area; and  
(i) be implemented to the satisfaction of the Secretary and the DRG. 

 
Note: In approving an SMP, the Secretary may impose conditions containing subsidence impact limits (similar to 
conditions 1- 3 & 5), subsidence management mechanisms (similar to conditions 4 & 6) or other conditions. 

 
End of Panel Reporting 
 
9. Within 4 months of the completion of each longwall panel, or as otherwise permitted by the Secretary, the 

Applicant must: 
(a) prepare an end-of-panel report: 

• reporting all subsidence effects (both individual and cumulative) for the panel and comparing 
subsidence effects with predictions; 

• describing in detail all subsidence impacts (both individual and cumulative) for the panel; 
• discussing the environmental consequences for watercourses, swamps, water yield, water 

quality, aquatic ecology, terrestrial ecology, groundwater, cliffs and steep slopes; and  
• comparing subsidence impacts and environmental consequences with predictions; and 

(b) submit the report to the Department, DRG, WaterNSW, OEH, DoI and any other relevant 
agency 

to the satisfaction of the Secretary.  
 
10. The Applicant must include a comprehensive summary, analysis and discussion of the results of 

monitoring of subsidence effects, subsidence impacts and environmental consequences in each Annual 
Review. 

 
Note: Conditions 9 and 10 apply to Area 2, as well as to Areas 3A, 3B and 3C. 

 
Subsidence Expert Assessments 
 
11. The Applicant must pay the reasonable costs of the Department in engaging independent experts to 

advise it when it assesses SMPs prepared under condition 7 for Areas 3B and 3C.  
 
ABORIGINAL HERITAGE  
 
12. The SMPs prepared under condition 7 must include an Aboriginal Heritage Plan, which must include a: 

(a) description of known Aboriginal heritage sites; 
(b) protocol for the ongoing consultation and involvement of the Aboriginal community in the 

conservation and management of Aboriginal heritage; 
(c) description of the measures that would be implemented to protect Aboriginal sites generally, 

including measures that would be implemented to secure, analyse and record sites at risk of 
subsidence; 

(d) description of the measures that would be implemented to protect Aboriginal site 52-2-1646, 
including: 
• a full recording and assessment of the site’s rock art; 
• a more detailed subsidence assessment for the site; 
• measures which seek to avoid any significant impact on the site and any necessary 

contingency plans to protect the site against collapse or substantial impact on its rock art; 
and 
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(e) description of the measures that would be implemented if any new Aboriginal objects or skeletal 
remains are discovered during the development. 

 
GROUNDWATER MONITORING PROGRAM 
 
13. The SMPs prepared under condition 7 must include a Groundwater Monitoring Program, which must 

include: 
(a) proposals to develop a detailed regional and local groundwater model, with special reference to 

flows to and from nearby water storages; 
(b) detailed baseline data to benchmark the natural variation in groundwater levels, yield and quality; 
(c) groundwater impact assessment criteria; 
(d) a program to monitor the impact of the development on: 

• groundwater levels, yield and quality (particularly any potential loss of flow to, or flow from, 
WaterNSW water storages); 

• coal seam aquifers and overlying aquifers; and 
• groundwater springs and seeps; and 

(e) consideration of the requirements of the latest version (or subsequent replacement) of WaterNSW’s 
The Design of a Hydrological and Hydrogeological Monitoring Program to Access the Impacts of 
Longwall Mining in SCA Catchment. 

 
ENVIRONMENTAL OFFSETS 
 
14. The Applicant must provide suitable offsets for loss of water quality or loss of water flows to WaterNSW 

storages, clearing and other ground disturbance (including cliff falls) caused by its mining operations 
and/or surface activities within the mining area, unless otherwise addressed by the conditions of this 
consent, to the satisfaction of the Secretary. These offsets must:  
(a) be submitted to the Secretary for approval by 30 April 2009; 
(b) be prepared in consultation with WaterNSW; 
(c) provide measures that result in a beneficial effect on water quality, water quantity, aquatic 

ecosystems and/or ecological integrity of WaterNSW’s special areas or water catchments.  
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SCHEDULE 4 
  SPECIFIC ENVIRONMENTAL CONDITIONS – SURFACE FACILITIES 

 
NOISE 
 
Noise Impact Assessment Criteria 
 
1. The Applicant must ensure that the noise generated at the surface facilities does not exceed the noise 

impact assessment criteria in Table 1 at any residence on privately-owned land, or on more than 25% of 
any privately-owned land. The applicable criteria for any residence not listed in Table 1 shall be the criteria 
applying at the nearest listed residence. 

 
Table 1: Noise impact assessment criteria dB(A)  

Day Evening Night Residence 
LAeq(15 min) LAeq(15 min) LAeq(15 min) LA1(1 min) (as shown in the Noise Monitoring Program) 

42 42 38 48 R2 
41 41 40 50 R22 
40 40 39 49 R1 

R9 
R15a 

40 40 37 47 R3a 
R5a 

R6a&b 
37 35 35 45 R39a 

     
Notes:  

• To determine compliance with the LAeq(15 minute) limit, noise from the development is to be measured at the most 
affected point within the residential boundary, or at the most affected point within 30 metres of a dwelling (rural 
situations) where the dwelling is more than 30 metres from the boundary. Where it can be demonstrated that direct 
measurement of noise from the development is impractical, EPA may accept alternative means of determining 
compliance.  

• To determine compliance with the L A1(1 minute) limit, noise from the development is to be measured at 1 metre from 
the dwelling façade. Where it can be demonstrated that direct measurement of noise from the development is 
impractical, DECC may accept alternative means of determining compliance (see Chapter 11 of the NSW Industrial 
Noise Policy). 

• The noise emission limits identified in the above table apply under meteorological conditions of: 
o wind speeds of up to 3 m/s at 10 metres above ground level; or 
o up to 3oC/100 m temperature inversion strength for all receivers, plus a 2 m/s source-to-receiver component 

drainage flow wind at 10 metres above ground level for those receivers where applicable. 

• These limits do not apply if the Applicant has an agreement with the relevant owner/s of these residences to 
generate higher noise levels, and the Applicant has advised the Department and EPA in writing of the terms of this 
agreement. 

 

Land Acquisition Criteria 
 
2. If the noise generated at the surface facilities exceeds the relevant criteria in Table 2 at any residence on 

privately-owned land or on more than 25% of any privately-owned land, the Applicant must, upon receiving 
a written request for acquisition from the landowner, acquire the land in accordance with the procedures in 
conditions 8 - 10 of schedule 4. The applicable criteria for any residence not listed in Table 2 shall be the 
criteria applying at the nearest listed residence. 
 
Table 2: Noise acquisition criteria dB(A)  

Day Evening Night Residence 
LAeq(15 min) LAeq(15 min) LAeq(15 min) (as shown in the Noise Monitoring Program) 

47 47 43 R2 
46 46 45 R22 
45 45 44 R1 

R9 
R15a 

45 45 42 R3a 
R5a 

R6a&b 
42 40 40 R39a 

    
Note: Noise generated by the development is to be measured in accordance with the notes to Table 1. 
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Rail Haulage Impact Assessment Criteria 
 
3. The Applicant must ensure that noise generated by locomotives using the Kemira Valley rail line does not 

exceed the rail noise impact assessment criteria in Table 3. 
 

Table 3: Rail noise impact assessment criteria   
 

Operating Condition Measurement Conditions Criteria 

  LA1(I min) 

Locomotive at idle, with 
compressor radiator fans and air 
conditioning operating at 
maximum load 

Stationary 15 metre contour 

70 dB(A) 

All other throttle settings under 
self-load, with compressor 
radiator fans and air conditioning 
operating at maximum load 

Stationary 15 metre contour 
87 dB(A) 

95 dB(Lin) 

All service conditions Up to 50 kilometres per hour,  
15 metres from centreline of rail 
track 

87 dB(A) 
95 dB(Lin) 

Must be non-tonal  
Linear noise levels must not 

exceed A-weighted noise levels 
by more than 15 dB  

 
Note: All measured noise levels must be assessed for tonality in accordance with the NSW Industrial Noise Policy, 
unless otherwise specified.  

 
Continuous Improvement 
 
4. The Applicant must:  

(a) continue to investigate ways to reduce the noise generated by the development (including off-site 
road noise, noise and vibration impacts from the operation of the Kemira Valley rail line and 
maximum noise levels which may result in sleep disturbance);  

(b) continue to implement all reasonable and feasible best practice noise mitigation measures; and 
(c) report on these investigations and the implementation and effectiveness of these measures in the 

Annual Review, 
to the satisfaction of the Secretary. 

 
5. The Applicant must use its best endeavours to minimise wheel squeal, brake squeal and locomotive wheel 

slippage arising from rail haulage on the Kemira Valley rail line.  
 
Additional Noise Mitigation Measures 
 
6. Upon receiving a written request from the owner of any residence where subsequent noise monitoring 

shows the noise generated by the development is 3 dB(A) greater than the noise impact assessment 
criteria in Table 1 (except where a negotiated noise agreement is in place) the Applicant must implement 
reasonable and feasible noise mitigation measures (such as double glazing, insulation and/or air 
conditioning) at any residence on the land in consultation with the landowner.  
 
If within 3 months of receiving this request from the landowner, the Applicant and the landowner cannot 
agree on the measures to be implemented, or there is a dispute about the implementation of these 
measures, then either party may refer the matter to the Secretary for resolution. 

 
Monitoring 
 
7. The Applicant must prepare a Noise Monitoring Program for the development to the satisfaction of the 

Secretary.  This program must: 
(a) be submitted to the Secretary for approval by 30 April 2009; 
(b) be prepared in consultation with EPA; 
(c) provide for quarterly attended noise monitoring and real-time noise monitoring (where appropriate) 

to monitor the performance of the development, especially in residential areas close to the surface 
facilities; and 
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(d) include a noise monitoring protocol for evaluating compliance with the noise impact and land 
acquisition criteria in this consent. 

 

The Applicant must implement the Noise Monitoring Program as approved by the Secretary.  
 
Note: This program must expressly monitor the modifying factors referred to in the NSW Industrial Noise Policy (such as 
intermittency, tonality and low frequency)  

BLASTING AND VIBRATION 

 
8. The Applicant is not permitted to undertake blasting operations at the surface facilities except with the prior 

written approval of EPA and subject to any conditions which EPA may impose. 

AIR QUALITY 

 
Impact Assessment Criteria 
 
9. The Applicant must ensure that dust generated by the development does not cause additional 

exceedances of the criteria listed in Tables 4 to 6 at any residence on privately-owned land, or on more 
than 25 percent of any privately-owned land. 

 
Table 4:  Long term impact assessment criteria for particulate matter 

Pollutant Averaging period Criterion 

Total suspended particulate (TSP) matter Annual 90 µg/m3 

Particulate matter < 10 µm (PM10) Annual 30 µg/m3 

 
Table 5:  Short term impact assessment criteria for particulate matter 

Pollutant Averaging period Criterion 

Particulate matter < 10 µm (PM10) 24 hour 50 µg/m3 

 
Table 6:  Long term impact assessment criteria for deposited dust 

Pollutant Averaging period 
Maximum increase in 
deposited dust level 

Maximum total 
deposited dust level 

Deposited dust Annual 2 g/m2/month 4 g/m2/month 

 
Note: Deposited dust is assessed as insoluble solids as defined by Standards Australia, 1991, AS/NZS 3580.10.1-2003: 
Methods for Sampling and Analysis of Ambient Air - Determination of Particulates - Deposited Matter - Gravimetric 
Method. 

 
Monitoring 
 
10. The Applicant must prepare an Air Quality Monitoring Program for the surface facilities (excepting those 

surface facilities within the mining area) to the satisfaction of the Secretary.  This program must: 
(a) be submitted to the Secretary for approval by 30 April 2009; 
(b) be prepared in consultation with EPA; 
(c) use a combination of high volume samplers and dust deposition gauges to monitor the performance 

of the development; and 
(d) include an air quality monitoring protocol for evaluating compliance with the air quality impact 

assessment criteria in this consent. 
 

The Applicant must implement the Air Quality Monitoring Program as approved by the Secretary.  
 
 
METEOROLOGICAL MONITORING 
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11. During the development, the Applicant must ensure that it has a suitable meteorological station in the 
vicinity of the site that is generally in accordance with the requirements in the guideline Approved Methods 
for Sampling of Air Pollutants in New South Wales. 

 
WATER MANAGEMENT 
 

 
Discharges 
 
12. The Applicant must ensure all surface water discharges from the surface facilities: 

(a) meet the relevant ANZECC water quality objectives for the protection of aquatic ecosystems and 
water quality of existing receiving waters; and 

(b) comply with the discharge limits (both volume and quality) set for the development in any EPL.  
 
Water Management Plan 
 
13. The Applicant must prepare a Water Management Plan for the surface facilities to the satisfaction of the 

Secretary. This plan must: 
(a) be submitted to the Secretary for approval by 30 April 2009; 
(b) be prepared in consultation with EPA, WaterNSW and DoI by suitably qualified expert/s whose 

appointment/s have been approved by the Secretary; and 
(c) include a: 

• Site Water Balance; 
• Erosion and Sediment Control Plan; 
• Surface Water Monitoring Program; and 
• Surface and Ground Water Response Plan. 

 
The Applicant must implement the Water Management Plan as approved by the Secretary 

 
Site Water Balance 
 
14. The Site Water Balance must: 

(a) include details of: 
• sources and security of water supply; 
• water use on site; 
• water intercepted by mining operations; 
• water management on site; 
• off-site water transfers and water stored or disposed of underground;  
• reporting procedures; and 

(b) describe measures to minimise water use by the development. 
 
Erosion and Sediment Control 
 
15. The Erosion and Sediment Control Plan must: 

(a) be consistent with the requirements of the Managing Urban Stormwater: Soils and Construction 
Manual (Landcom 2004, or its latest version); 

(b) identify activities that could cause soil erosion and generate sediment; 
(c) describe measures to minimise soil erosion and the potential for transport of sediment to 

downstream waters; 
(d) describe the location, function, and capacity of erosion and sediment control structures; and 
(e) describe what measures would be implemented to monitor and maintain the structures over time. 

Surface Water Monitoring Program 

 
16. The Surface Water Monitoring Plan must include: 

(a) baseline data on surface water flows and quality in streams and other waterbodies that have been 
or could be affected by the surface facilities; 

(b) surface water quality and stream health assessment criteria, including trigger levels for investigating 
any potentially adverse surface water impacts; 

(c) a program to monitor the impact of the surface facilities on surface water flows and quality, stream 
health and channel stability; and 

(d) procedures for reporting the results of this monitoring. 
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Surface and Ground Water Response Plan 
 
17. The Surface and Ground Water Response Plan must describe what measures and/or procedures would be 

implemented to: 
(a) respond to any exceedances of the surface water, stream health, and groundwater assessment 

criteria; and 
(b) mitigate and/or offset any adverse impacts on groundwater dependent ecosystems, aquatic 

ecosystems or riparian vegetation. 
 
LANDSCAPE MANAGEMENT 
 
Rehabilitation 
 
18. The Applicant must rehabilitate the surface facilities sites to the satisfaction of DRG. For rehabilitation 

works within the Metropolitan Special Area, the Applicant must also ensure that these works are carried 
out to the satisfaction of WaterNSW. 

 
Landscape Management Plan 
 
19. The Applicant must prepare a Landscape Management Plan for the surface facilities to the satisfaction of 

the Secretary and the DRG. This plan must: 
(a) be submitted for approval by 30 April 2009; 
(b) be prepared by suitably qualified expert/s whose appointment/s have been endorsed by the 

Secretary; 
(c) be prepared in consultation with OEH and WaterNSW; and  
(d) include a:   

• Rehabilitation Management Plan; and 
• Mine Closure Plan. 

 
The Applicant must implement the Landscape Management Plan as approved by the Secretary.  

 
Note: The Mine Closure Plan may be submitted at a date agreed by the Secretary, provided that this date is at least 2 
years prior to the planned cessation of mining at the site. 

 
Rehabilitation Management Plan 
 
20. The Rehabilitation Management Plan must include: 

(a) the rehabilitation objectives for the surface facilities sites; 
(b) a general description of the short, medium and long term measures that would be implemented to 

rehabilitate these sites; 
(c) performance and completion criteria for the rehabilitation of these sites; 
(d) a description of how the performance of the rehabilitation works would be monitored over time to 

achieve the stated objectives and against the relevant performance and completion criteria; 
(e) any measures necessary to ensure that abandoned mine workings do not impact on stored waters 

or dams; and 
(f) details of who is responsible for monitoring, reviewing and implementing the plan. 

 
Mine Closure Plan 
 
21. The Mine Closure Plan must: 

(a) be prepared in consultation with the affected councils and CCC; 
(b) define the objectives and criteria for mine closure; 
(c) investigate options for the future use of the surface facilities sites; 
(d) include the proposed management and use of any heritage-listed buildings; 
(e) investigate ways to minimise the adverse socio-economic effects associated with mine closure, 

including reduction in local and regional employment; 
(f) describe the measures that would be implemented to minimise or manage the on-going 

environmental effects of the development; and 
(g) describe how the performance of these measures would be monitored over time. 

 
Bushfire Management Plan 
 
22. The Applicant must prepare and implement a Bushfire Management Plan for the site, with particular 

reference to the mining area, in consultation with WaterNSW and to the satisfaction of the Rural Fire 
Service. 
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Photographic Archival Recording 
 
22A. The Applicant must undertake photographic archival recording of significant built and landscape elements 

affected by Modification 8 prior to the commencement, during the works and after the completion of works, 
in accordance with the NSW Heritage Division publications ‘How to prepare archival records of heritage 
items and Photographic Recording of Heritage Items using Film or Digital Capture’. A copy of these 
archival recordings must be provided to the Heritage Council of NSW and WCC. 

 
Unexpected Historical Archaeological Relics 
 
22B. In the event that unexpected archaeological artefacts are uncovered during ground disturbing works, the 

Applicant must ensure work ceases in the subject area and a suitably trained archaeologist should attend 
the site to inspect the find. Should archaeological material be identified as having heritage significance, the 
Applicant must obtain any necessary further approvals before works can proceed.  

 
TRANSPORT 
 
Rail Transport of Coal 
 
23. The Applicant must ensure that trains do not travel on the Kemira Valley rail line: 

(a) between 12 midnight and 6 am, until 29 April 2010; and  
(b) between 11 pm and 6 am, from 30 April 2010  
unless written approval is obtained from EPA for emergency use of the rail line. 

 
24. The Applicant must record the: 

(a) date and time of each train movement on the Kemira Valley rail line; and 
(b) amount of coal transported from the KVCLF each year 
and include a comprehensive summary and discussion of the results of this monitoring in each Annual 
Review. 

 
Road Transport 
 
25. The Applicant must prepare a Traffic Management Plan for the development to the satisfaction of the 

Secretary. This plan must:  
(a) be submitted to the Secretary for approval by 30 April 2009; 
(b) be prepared in consultation with the WCC, Mt Kembla Primary School and the CCC; 
(c) include traffic control measures for truck movements through residential areas, including Stones 

Road and its intersection with Cordeaux Road; 
(d) provide that mine shift changeover times and deliveries by heavy vehicle to the pit top facilities and 

KVCLF do not conflict with pick-up and drop-off times for Mt Kembla Primary School students; 
(e) provide heavy vehicle speed limits; 
(f) include a Driver’s Code of Conduct to be applied to the Applicant’s employees and contractors 

working at the development and measures for the enforcement of this code; and 
(g) include procedures for regular monitoring of compliance with this plan. 

 
The Applicant must implement the Traffic Management Plan as approved by the Secretary.  

 
Road Maintenance 
 
26. The Applicant must enter into an agreement with WaterNSW, to the satisfaction of the Secretary, to share 

the reasonable costs of maintenance of all access roads, bridges and creek crossings located on land 
controlled by WaterNSW and used by the Applicant.  

 
27. The Applicant must establish an agreement with WCC to share the reasonable costs of maintenance of 

Stones Road for the life of the development. Prior to decommissioning of the mine, Stones Road must be 
inspected, to the satisfaction of WCC, and the road restored by the Applicant to a standard not less than its 
condition prior to the development’s approval. If roadworks are not carried out by the Applicant within one 
month of being informed by WCC that these works are required under the maintenance agreement, WCC 
shall be entitled to carry out such maintenance work at the Applicant’s cost. Any dispute over 
implementation of this condition is to be referred to the Secretary for resolution. 



Dendrobium Underground Coal Mine                                                                                                    16 

 

VISUAL  

 
Visual Amenity 
 
28. The Applicant must minimise the visual impacts of the surface facilities to the satisfaction of the Secretary. 
 
Lighting Emissions 
 
29. The Applicant must: 

(a) ensure that all external lighting associated with the surface facilities complies with Australian 
Standard AS4282 (INT) 1995 – Control of Obtrusive Effects of Outdoor Lighting; 

(b) take all practicable measures to mitigate off-site lighting impacts from the surface facilities; 
(c) ensure that light emitted from headlights of locomotives operating on the Kemira Valley rail line  are 

screened from residences; and 
(d) report on the effectiveness of lighting emission controls in the Annual Review, 
to the satisfaction of the Secretary. 

WASTE 

 
30. The Applicant must:  

(a) monitor the amount of waste generated by the development; 
(b) investigate ways to reuse, recycle, or minimise this waste; 
(c) implement reasonable and feasible measures to minimise this waste; and 
(d) report on waste management and minimisation in the Annual Review, 
to the satisfaction of the Secretary. 
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SCHEDULE 5 
SPECIFIC ENVIRONMENTAL CONDITIONS – OTHER SITE COMPONENTS 

COAL WASHERY 

 
Hot Gas Exhaust Stack Discharges 
 
1. The Applicant must: 

(a) ensure that the concentration of pollutants discharged from the coal dryer hot gas exhaust complies 
with discharge limits set for the development in any EPL;  

(b) regularly monitor the concentration of pollutants discharged from the coal dryer hot gas exhaust; 
and 

(c) report on waste management and minimisation in the Annual Review, 
to the satisfaction of the Secretary. 

Fuel Source 

 
2. The Applicant must ensure the coal drying plant only uses blast furnace offgas or natural gas as fuel for 

the drier. 

WEST CLIFF COAL WASH EMPLACEMENT 

 
Coal Washery Reject 
 
3. The Applicant must: 

(a) monitor the amount of coal washery reject emplaced in the West Cliff Coal Wash Emplacement; 
(b) investigate ways to reduce emplacement of coal washery reject at West Cliff, including beneficial 

use or improved disposal options; and 
(c) report on these matters in the West Cliff AEMR, 
to the satisfaction of the Secretary. 

 
Pollution Reduction Program 
 
4. The Applicant must develop with EPA a new Pollution Reduction Program (PRP) to be incorporated into 

the West Cliff Colliery’s EPL. Subject to the satisfaction of DECC, the PRP must:  
(a) include investigation, trial and implementation of appropriate strategies, technologies or works to 

achieve agreed water quality discharge criteria for licensed discharges from the West Cliff Colliery 
site with particular reference to salinity; and 

(b) cover a period of not less than five years. 
 

Water Quality Monitoring Program 
 
5. The Applicant must review its water quality monitoring program for the West Cliff Mine in consultation with 

DECC and DoI and to the satisfaction of the Secretary. 
 
Brennans Creek Diversion Bypass Rehabilitation Plan 
 
6. The Applicant must, by 30 June 2009, develop a Brennans Creek Diversion Bypass Rehabilitation Plan in 

consultation with OEH, DoI and DRG and to the satisfaction of the Secretary. 
 
General Management of the Emplacement 
 
7. Subject to condition 2 of schedule 2 and conditions 3- 6 above, the Applicant must monitor and manage 

the West Cliff Coal Wash Emplacement as part of the Environmental Management Plan for the West Cliff 
Mine. Monitoring and management of the Emplacement must be reported within the West Cliff AEMR, 
rather than the Annual Review for this development. 

 
8. All references in this consent (including conditions 3 – 7 of this schedule and Appendix 3) that have direct 

application to the West Cliff Coal Wash Emplacement shall cease to have force and effect subsequent to 
the grant of any project approval under Part 3A of the Environmental Planning & Assessment Act 1979 
which includes the West Cliff Colliery and the West Cliff Coal Wash Emplacement Area. 
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SCHEDULE 6 
SPECIFIC ENVIRONMENTAL CONDITIONS – EXTENDED SITE 

GREENHOUSE GASES & ENERGY EFFICIENCY 

 
1. The Applicant must prepare a Greenhouse and Energy Efficiency Plan for the development. This plan 

must:  
(a) be prepared in consultation with EPA and generally in accordance with the Guidelines for Energy 

Savings Action Plans (DEUS 2005, or its latest version);  
(b) be submitted to the Secretary by 30 April 2009 for approval; 
(c) include a program to monitor greenhouse gas emissions and energy use generated by the 

development; 
(d) include a framework for investigating and implementing measures to reduce greenhouse gas 

emissions and energy use at the development; 
(e) include a research program to inform the continuous improvement of the greenhouse gas 

minimisation measures at the development;  
(f) describe how the performance of these measures would be monitored over time; and  
(g) report on the development’s greenhouse gas emissions and minimisation measures in the Annual 

Review, 
to the satisfaction of the Secretary. 
 

The Applicant must implement the Greenhouse and Energy Efficiency Plan as approved by the Secretary.  
 
Note: The Applicant may consider the Dendrobium Mine’s greenhouse gas minimisation measures within 
its overall greenhouse gas minimisation measures across its Southern Coalfield mines and related 
operations. 

 
2. The Applicant must implement all reasonable and feasible measures to minimise the greenhouse gas 

emissions from the development to the satisfaction of the Secretary. 
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SCHEDULE 7 
ADDITIONAL PROCEDURES FOR AIR QUALITY AND NOISE MANAGEMENT 

 
NOTIFICATION OF LANDOWNERS 
 
1. If the results of monitoring required in Schedule 4 identify that the impacts generated by the development 

are greater than the relevant impact assessment criteria in Schedule 4, except where this is predicted in 
the documents listed in condition 2 of schedule 2 or where a negotiated agreement has been entered 
into in relation to that impact, then the Applicant must notify the Secretary and the affected landowners 
and/or existing or future tenants (including tenants of mine-owned properties) accordingly, and provide 
quarterly monitoring results to each of these parties until the results show that the development is 
complying with the criteria in Schedule 4. 

 
INDEPENDENT REVIEW 
 
2. If a landowner considers the development to be exceeding the impact assessment criteria in schedule 4, 

except where this is predicted in the EA, then he/she may ask the Secretary in writing for an independent 
review of the impacts of the development on his/her land. 
 
If the Secretary is satisfied that an independent review is warranted, the Applicant must within 2 months 
of the Secretary’s decision: 
(a) consult with the landowner to determine his/her concerns;  
(b) commission a suitably qualified, experienced and independent person, whose appointment has 

been approved by the Secretary, to conduct monitoring on the land, to: 
• determine whether the development is complying with the relevant impact assessment 

criteria in schedule 4; and 
• identify the source(s) and scale of any impact on the land, and the development’s 

contribution to this impact; and 
(c) give the Secretary and landowner a copy of the independent review. 
 

3. If the independent review determines that the development is complying with the relevant impact 
assessment criteria in schedule 4, then the Applicant may discontinue the independent review with the 
approval of the Secretary. If the landowner disputes the results of the independent review then either the 
Applicant or the landowner may refer the matter to the Secretary for resolution. 

 
4. If the independent review determines that the development is not complying with the relevant impact 

assessment criteria in Schedule 4, and that the development is primarily responsible for this non-
compliance, then the Applicant must: 
(a) take all reasonable and feasible measures, in consultation with the landowner, to ensure that the 

development complies with the relevant criteria and conduct further monitoring to determine 
whether these measures ensure compliance; or 

(b) secure a written agreement with the landowner to allow exceedances of the relevant criteria; or 
(c) offer to acquire all or part of the landowner’s land in accordance with the procedures in conditions 

6-8 below 
to the satisfaction of the Secretary. 
 

5. If further monitoring under condition 4(a) determines that the development is complying with the relevant 
impact assessment criteria, then the Applicant may discontinue the independent review with the approval 
of the Secretary.  
 
If further monitoring under condition 4(a) determines that measures implemented under that condition 
have not achieved compliance with the impact assessment criteria in schedule 4, and the Applicant 
cannot secure a written agreement with the landowner under condition 4(b) to allow these exceedances, 
then the Applicant must, upon receiving a written request from the landowner, acquire all or part of the 
landowner’s land in accordance with the procedures in conditions 6-8 below. 
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LAND ACQUISITION 
 
6. Within 3 months of receiving a written request from a landowner with acquisition rights, the Applicant 

must make a binding written offer to the landowner based on:  
(a) the current market value of the landowner’s interest in the property at the date of this written 

request, as if the property was unaffected by the development the subject of the development 
application, having regard to the: 
• existing and permissible use of the land, in accordance with the applicable planning 

instruments at the date of the written request; and 
• presence of improvements on the property and/or any approved building or structure which 

has been physically commenced at the date of the landowner’s written request, and is due to 
be completed subsequent to that date, but excluding any improvements that have resulted 
from the implementation of the ‘additional noise mitigation measures’ in condition 6 of 
schedule 4;  

(b) the reasonable costs associated with: 
• relocating within the local government areas of the affected Councils, or to any other local 

government area determined by the Secretary; 
• obtaining legal advice and expert advice for determining the acquisition price of the land, and 

the terms upon which it is required; and 
(c) reasonable compensation for any disturbance caused by the land acquisition process. 
 
If, within 28 days of the Applicant making this offer, the Applicant and landowner cannot agree on the 
acquisition price of the land and/or the terms upon which the land is to be acquired, then either party 
may refer the matter to the Secretary for resolution. 
 
Upon receiving such a referral, the Secretary must request the President of the NSW Division of the 
Australian Property Institute (the API) to appoint a qualified independent valuer to:  

• consider submissions from both parties; 
• establish a fair market valuation for the land and determine reasonable costs and 

compensation for the acquisition, in accordance with paragraphs (a)-(c) above and any 
guidance or guidelines that the Secretary may prepare relating to this condition; and 

• propose any appropriate fair and reasonable terms of acquisition. 
 
The appointed valuer is to provide a full report and explanation of their valuation, determinations and 
proposed terms of acquisition to the Secretary, the Applicant and the landowner. The Secretary must 
consider the report and decide whether the valuation, determinations and any proposed terms of 
acquisition are fair and reasonable and advise the parties accordingly.  
 
Within 14 days of receiving the Secretary’s decision that the independent valuer’s report is fair and 
reasonable, the Applicant must make a written offer to purchase the land at a price and according to 
terms not less than set out in the independent valuer’s report.  
 
If the Secretary is of the opinion that the valuation and/or determination is not fair and/or reasonable, 
they must give notice to the parties that a further independent valuation and determination will be 
undertaken in accordance with this condition and duly request a further appointment by the API. 
 
If the landowner refuses to accept within 6 months a written offer duly made by the Applicant under this 
condition, then the Applicant's obligations to acquire the land shall cease, unless otherwise agreed by 
the Secretary. 
 

7. The Applicant must bear the full costs of any independent valuer’s valuation, determination and report. 
 
8. If the Applicant and landowner agree that only part of the land shall be acquired, then the Applicant must 

pay all reasonable costs associated with obtaining Council approval for any plan of subdivision (where 
permissible), and registration of the plan at the Office of the Registrar-General. 
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SCHEDULE 8 

ENVIRONMENTAL MANAGEMENT, MONITORING, AUDITING AND REPORTING 

ENVIRONMENTAL MANAGEMENT STRATEGY 

 
1. The Applicant must prepare an Environmental Management Strategy for the development to the 

satisfaction of the Secretary. This strategy must be submitted to the Secretary for approval by 30 April 
2009, and: 
(a) provide the strategic framework for environmental management of the development; 
(b) identify the statutory requirements that apply to the development; 
(c) describe in general how the environmental performance of the development would be monitored 

and managed for the: 
• mining area; 
• surface facilities; 
• other site components; and 
• extended site; 

(d) describe the procedures that would be implemented to: 
• keep the local community and relevant agencies informed about the operation and 

environmental performance of the development; 
• receive, handle, respond to, and record complaints; 
• resolve any disputes that may arise during the course of the development; 
• respond to any non-compliance; 
• manage cumulative impacts; and 
• respond to emergencies;  

(e) describe the role, responsibility, authority and accountability of all key personnel involved in the 
environmental management of the development; and 

(f) include: 
• references to any strategies, plans and programs approved under the conditions of this 

consent; and 
• a clear plan depicting all the monitoring to be carried out under the conditions of this consent.  

 
The Environmental Management Strategy approved by the Secretary must be implemented.  
 

Management Plan Requirements 
 

2. Management plans required under this consent must be prepared in accordance with relevant guidelines, 
and include: 
(a) a summary of relevant background or baseline data; 
(b) details of: 

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

(ii) any relevant limits or performance measures and criteria; and  
(iii) the specific performance indicators that are proposed to be used to judge the performance of, or 

guide the implementation of, the development or any management measures; 
(c) a description of the measures to be implemented to comply with the relevant statutory 

requirements, limits, or performance measures and criteria; 
(d) a program to monitor and report on the: 

(i) impacts and environmental performance of the development; and 
(ii) effectiveness of the management measures set out pursuant to condition 2(c); 

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

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

(g) a protocol for managing and reporting any: 
(i) incident and any non-compliance (specifically including any exceedance of the impact 

assessment criteria and performance criteria); 
(ii) complaint; 
(iii) failure to comply with statutory requirements; and 

(h) a protocol for periodic review of the plan. 
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Note:  The Secretary may waive some of these requirements if they are unnecessary or unwarranted for particular 

management plans. 

 
REVISION OF STRATEGIES, PLANS AND PROGRAMS 
 
2A. Within three months of the: 

(a) submission of an incident report under condition 4 of Schedule 8; 
(b) submission of an Annual Review under condition 5 of Schedule 8; 
(c) submission of an Independent Environmental Audit under condition 6 of Schedule 8; or 
(d) approval of any modification of the conditions of this consent, 
the suitability of existing strategies, plans and programs required under this consent must be reviewed by 
the Applicant. 

  
If necessary, to either improve the environmental performance of the development or cater for a 
modification, the strategies, plans and programs required under this consent must be revised, to the 
satisfaction of the Secretary and submitted to the Secretary for approval within six weeks of the review.  
 

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

REPORTING 

 
Incident Reporting 
 
3. Within 24 hours of detecting the occurrence of an incident that causes (or may cause) material harm to the 

environment, the Applicant must notify the Department and other relevant agencies of the incident.  
 
4. Within 7 days of notifying the Department and other relevant agencies of such an incident, the Applicant 

must provide the Department and these agencies with a written report that: 
(a) describes the date, time, and nature of the incident; 
(b) identifies the cause (or likely cause) of the incident; 
(c) describes what action has been taken to date; and 
(d) describes the proposed measures to address the incident. 

 
Annual Review 
 
5. By the end of September each year (or other such timing as may be agreed by the Secretary), and for at 

least 3 years following the cessation of mining at the development, the Applicant must submit an Annual 
Review to the Secretary, CCC and all relevant agencies reviewing the environmental performance of the 
development to the satisfaction of the Secretary. This report must relate to the previous financial year and: 
(a) identify the standards and performance measures that apply to the development; 
(b) describe the development (including any rehabilitation) that was carried out in the previous financial 

year; 
(c) describe the development (including any rehabilitation) that is proposed to be carried out over the 

current financial year; 
(d) include a summary of the complaints received during the past year, and compare this to the 

complaints received in previous years; 
(e) include a summary of the monitoring results for the development during the past year;  
(f) a comprehensive review of the monitoring results and complaints records of the development over 

the previous financial year, including a comparison of these results against the: 
(i) relevant statutory requirements, limits or performance measures/criteria; 
(ii) requirements of any plan or program required under this consent;  
(iii) monitoring results of previous years; and   
(iv) relevant predictions in the documents listed in condition 2 of Schedule 2. 

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

(h) evaluate and report on: 
(i) the effectiveness of the noise and air quality management systems; and 
(ii) compliance with the performance measures, criteria and operating conditions in this consent; 

(i) identify any trends in the monitoring data over the life of the development; 
(j) identify any discrepancies between the predicted and actual impacts of the development, and 

analyse the potential cause of any significant discrepancies; and  
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(k) describe what measures will be implemented over the next financial year to improve the 
environmental performance of the development. 

Copies of the Annual Review must be submitted to the affected Councils and made available to the CCC 
and any interested person upon request.  

INDEPENDENT ENVIRONMENTAL AUDIT 

 
6. By 31 December 2011, and every 3 years thereafter, unless the Secretary directs otherwise, the Applicant 

must commission and pay the full cost of an Independent Environmental Audit of the development. This 
audit must: 
(a) be conducted by suitably qualified, experienced and independent team of experts whose 

appointment has been endorsed by the Secretary; 
(b) include consultation with the relevant agencies and the CCC; 
(c) assess the environmental performance of the development and assess whether it is complying with 

the relevant requirements in this consent and any relevant EPL or mining lease (including any 
strategy, plan or program required under these approvals); 

(d) review the adequacy of strategies, plans or programs required under these approvals; 
(e) recommend measures or actions to improve the environmental performance of the development, 

and/or any strategy, plan or program required under these approvals; and 
(f) be conducted and reported to the satisfaction of the Secretary.  
 

Note: This audit team must be led by a suitably qualified auditor and include experts in the fields of a) mine subsidence 
impacts and remediation and b) stream hydrology and water quality. 

 
7. Within three months of commencing an Independent Environmental Audit, or within another timeframe 

agreed by the Secretary, the Applicant must submit a copy of the audit report to the Secretary, and any 
other NSW agency that requests it, together with its response to any recommendations contained in the 
audit report, and a timetable for the implementation of the recommendations. The recommendations must 
be implemented to the satisfaction of the Secretary. 

 
Note:  The audit team must be led by a suitably qualified auditor and include experts in any fields specified by the 

Secretary. 

 
Monitoring and Environmental Audits 

 
8. Any condition of this consent that requires the carrying out of monitoring or an environmental audit, 

whether directly or by way of a plan, strategy or program, is taken to be a condition requiring monitoring or 
an environmental audit under Division 9.4 of Part 9 of the EP&A Act. This includes conditions in respect of 
incident notification, reporting and response, non-compliance notification, compliance report and 
independent audit.  

 
Note: For the purposes of this condition, as set out in the EP&A Act, “monitoring” is monitoring of the development to 

provide data on compliance with the consent or on the environmental impact of the development, and an 
“environmental audit” is a periodic or particular documented evaluation of the development to provide 
information on compliance with the consent or the environmental management or impact of the development. 

 
COMMUNITY CONSULTATIVE COMMITTEE 
 
9. The Applicant must maintain a Community Consultative Committee (CCC) for the development to the 

satisfaction of the Secretary. This CCC must be operated in general accordance with the Department’s 
Community Consultative Committee Guidelines: State Significant Projects (2016) to the satisfaction of the 
Secretary. 

 
Notes:  

• The CCC is an advisory committee only. 

• In accordance with the guidelines, the committee should comprise an independent chair and appropriate 
representation from the Applicant, Council and the local community. 

 

10. If required by the CCC, the Applicant must establish and maintain a trust fund, or other funding 
arrangement that may be agreed between the Applicant and the CCC. This fund must be: 
(a) managed by the Chair of the CCC to facilitate the functioning of the CCC; 
(b) used only if required for the engagement of consultants to interpret technical information and the 

like; 
(c) provided with $8,000 per annum (indexed according to the CPI) by the Applicant for the duration of 

mining operations and other activities under the consent, or as otherwise directed by the Secretary; 
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(d) managed so that any monies unspent during each year are returned to the Applicant; 
(e) managed so that the Chair of the CCC causes a record of the finances of the fund to be kept and 

provided to the Applicant and the Secretary at the end of each year the fund is used. 

ACCESS TO INFORMATION 

 
11. Before the commencement of Modification 8 until the completion of all rehabilitation required under this 

consent, the Applicant must: 
(a) make the following information and documents (as they are obtained, approved or as otherwise 

stipulated within the conditions of this consent) publicly available on its website: 
(i) the documents referred to in condition 2 of Schedule 2 of this consent; 
(ii) all current statutory approvals for the development; 
(iii) all approved strategies, plans and programs required under the conditions of this consent; 
(iv) minutes of CCC meetings; 
(v) regular reporting on the environmental performance of the development in accordance with 

the reporting requirements in any plans or programs approved under the conditions of this 
consent; 

(vi) a comprehensive summary of the monitoring results of the development, reported in 
accordance with the specifications in any conditions of this consent, or any approved plans 
and programs; 

(vii) a summary of the current stage and progress of the development; 
(viii) contact details to enquire about the development or to make a complaint; 
(ix) a complaints register, updated monthly; 
(x) the Annual Reviews of the development;  
(xi) audit reports prepared as part of any Independent Environmental Audit of the development 

and the Applicant’s response to the recommendations in any audit report; 
(xii) any other matter required by the Secretary; and 

(b) keep such information up to date, to the satisfaction of the Secretary. 
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APPENDIX 1 
SCHEDULE OF DEVELOPMENT LAND – EXTENDED SITE 

 
PLAN LOT NUMBER Site Component 

   
DP606434 Part 1 Coal Washery 
   
DP227274 1 Kemira Valley Rail Line 
DP1061983 1 Kemira Valley Rail Line 
DP606431 1 Kemira Valley Rail Line 
DP606430 1 Kemira Valley Rail Line 
DP41756 1 Kemira Valley Rail Line 
DP221602 1 Kemira Valley Rail Line 
DP157009 1 Kemira Valley Rail Line 
DP156521 1 Kemira Valley Rail Line 
DP602229 102 Kemira Valley Rail Line 
DP41756 2 Kemira Valley Rail Line 
DP1061983 2 Kemira Valley Rail Line 
DP157009 2 Kemira Valley Rail Line 
DP208440 2 Kemira Valley Rail Line 
DP208744 2 Kemira Valley Rail Line 
DP216637 25 Kemira Valley Rail Line 
DP214572 3 Kemira Valley Rail Line 
DP157009 3 Kemira Valley Rail Line 
DP203034 3 Kemira Valley Rail Line 
DP159797 3 Kemira Valley Rail Line 
DP203034 4 Kemira Valley Rail Line 
DP867936 6 Kemira Valley Rail Line 
DP259919 67 Kemira Valley Rail Line 
DP259919 68 Kemira Valley Rail Line 
DP432516 70 Kemira Valley Rail Line 
   
DP751278 19 Mining Area  
DP196993 2 Mining Area  
DP606150 2 Mining Area  
DP751278 216 Mining Area  
DP751278 217 Mining Area  
DP751278 275 Mining Area  
DP751278 276 Mining Area  
DP751278 277 Mining Area  
DP751278 278 Mining Area  
DP751278 279 Mining Area  
DP751278 284 Mining Area  
DP751278 285 Mining Area  
DP751278 289 Mining Area  
DP751278 74 Mining Area  
DP401354 8 Mining Area  
259 - 672  Mining Area  
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PLAN LOT NUMBER Site Component 
DP196406 1 Surface facilities - Kemira Valley 
DP164689 1 Surface facilities - Kemira Valley 
DP615178 1 Surface facilities - Kemira Valley 
DP159797 1 Surface facilities - Kemira Valley 
DP41756 1 Surface facilities - Kemira Valley 
DP221602 1 Surface facilities - Kemira Valley 
DP44334 1 Surface facilities - Kemira Valley 
DP157009 1 Surface facilities - Kemira Valley 
DP156521 1 Surface facilities - Kemira Valley 
DP250762 11 Surface facilities - Kemira Valley 
DP1101896 11 Surface facilities - Kemira Valley 
DP751278 114 Surface facilities - Kemira Valley 
DP751278 115 Surface facilities - Kemira Valley 
DP751278 116 Surface facilities - Kemira Valley 
DP250762 12 Surface facilities - Kemira Valley 
DP751278 134 Surface facilities - Kemira Valley 
DP751278 137 Surface facilities - Kemira Valley 
DP751278 138 Surface facilities - Kemira Valley 
DP41756 2 Surface facilities - Kemira Valley 
DP157009 2 Surface facilities - Kemira Valley 
DP196371 2 Surface facilities - Kemira Valley 
DP157009 3 Surface facilities - Kemira Valley 
DP159797 3 Surface facilities - Kemira Valley 
DP196371 3 Surface facilities - Kemira Valley 
   
DP751278 Part 160 Surface facilities - Nebo 
DP751278 Part 161 Surface facilities - Nebo 
DP1076092 Part 21 Surface facilities - Nebo 
DP1076092 Part 22 Surface facilities - Nebo 
DP751278 Part 74 Surface facilities - Nebo 
   

DP1055279 Part 11 
Surface facilities - Ventilation 
Shafts 

DP751278 Part 169 
Surface facilities - Ventilation 
Shafts 

   

Crown Land under CCL 724  
West Cliff Coal Wash 
Emplacement 
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APPENDIX 2 
SITE MAPS OF THE DEVELOPMENT 

 
Figure 1 – Extended Site 
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Figure 2 – Mining Area 
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Figure 3 – Surface Facilities 
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Figure 4 – Kemira Valley Rail Line and Dendrobium Coal Washery & Drying Facility 
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Figure 5 – West Cliff Coal Wash Emplacement Area 
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APPENDIX 3:  
WEST CLIFF STAGE 3 COAL WASH EMPLACEMENT  

STATEMENT OF COMMITMENTS 
 

 

Coal Wash Alternatives 

 

(a) Prepare an implement an End of Resource coal wash strategy within 5 years of the issue of the 

Stage 3 emplacement approval issue date.  The strategy should be reviewed every three years 

from the date of the State 3 emplacement approval.  The strategy should be provided to the 

Department of Planning (DoP), Department of Environment and Climate Change (DECC) 

and Department of Primary Industries – Minerals (DPIM). 

 

(b) Give priority to the development and implementation of coal wash management solutions and 

strategies that maximise the beneficial use of coal wash and offer long term, large volume and 

sustainable opportunities. 

 

(c) Maximise the reuse of coal wash as fill in development sites.  Reusing should be carried out in 

a safe, practical and commercially effective way. 

 

(d) Report the volume of coal wash reuse and the annual progress on the development of coal 

wash management solutions to the Government via the West Cliff Colliery Annual 

Environment Management Report (AEMR), submitted to DPI and copied to the DoP and 

DECC. 

 

 

Stage 3 Emplacement 

 

(e) The West Cliff Stage 3 Emplacement and associated infrastructure will be entirely contained 

within the footprint shown in Figure 1. 

 

(f) The management and operation of the Stage 3 emplacement will be undertaken in accordance 

with the Emplacement Management Plan as amended from time to time in light of current 

best practice. 

 

Vegetation and Fauna  

 

(g) No more than 60.5 ha of native vegetation will be cleared for the West Cliff Stage 3 

emplacement.  

 

(h) The management of vegetation and fauna at the West Cliff site (including the Stage 3 coal 

wash emplacement) will be undertaken in accordance with the Vegetation and Fauna 

Management Plan as amended from time to time in light of current best practice. 

 

(i) The Vegetation and Fauna Management Plan will be implemented to achieve the following 

performance indicators and targets. 
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Performance 

Indicator 

Performance Target Proposed Monitoring Methods 

Weed management • Zone 1; Low levels of weed infestation in 

soil translocation compartments. 

• Zone 2; A reduction in weed cover of 

perennial exotic grasses on disturbed 

edges. 

• Zone 3; Weed free condition maintained. 

• Eradication of noxious and serious 

environmental weeds from the colliery. 

Focus particularly on Cortaderia selloana 

and Juncus acutus. 

• Control methods used and justification 

• Species treated and rates of herbicide 

application 

• Weed density/condition of bushland 

mapping 

• Inspections targeting noxious weeds 

Success of Emplacement 

Area Rehabilitation 

(Zone1) 

• Adequate regeneration of translocated 

communities, Exposed Sandstone 

Scribbly Gum Woodland and Sandstone 

Gully Peppermint Forest. Regeneration to 

reflect composition and structure of the 

two communities. 

• Condition; no more than 20 per cent weed 

cover in translocated compartments after 

2 years.  

• 15  per cent accepted plant losses over 2 

years. Additional losses to be replaced by 

tubestock. 

• 50  per cent vegetative cover of 

compartments achieved after 2 years. 

• The degree to which fauna, threatened or 

otherwise, use the rehabilitated 

emplacement area including constructed 

habitats and nest boxes. 

• Permanent photographic points within 

translocated compartments. 

• Monitoring vegetation quadrats in 

translocated patches measuring species 

richness, structure and composition, 

condition, death rates and replacement 

requirements, growth rates of key 

indicator species. 

• Control sites to be set up in remnants. 

• Random meanders for threatened flora 

that may have regenerated from 

translocation. 

• Site assessments. Condition of 

bushland mapping.  

• An assessment of areas regenerated 

per unit effort. A comparison of the 

environmental outcome to the type and 

size of the input. 

• Soil testing (materials characterisation 

where revegetation fails). 

• A BHPBIC staff member qualified and 

experienced in natural area restoration 

to project manage monitoring system.  

 

Site stabilisation • Success of translocation as per the above 

targets. 

• Stabilisation of sediment and erosion 

control measures. 

• Regular self audit and inspections 

including photographs of structures 

and the Emplacement benching, 

especially post storm flows. 

Protection of Threatened 

Flora 
• Loss of threatened plants (Persoonia 

hirsuta, Acacia bynoeana and Pultenaea 

aristata) restricted to those identified in 

area described by Figure 1.  

• Inspections of on-site exclusion zones 

to ensure protection of remnant 

populations. 

• Inspections and assessment of 

translocated Persoonia hirsuta (if 

required) 

Protection of Threatened 

Fauna Habitats 
• No additional losses or loss of potential 

habitat outside the area described by 

Figure 1. 

• Annual habitat level surveys. 

Phytophthora infection • Prevention of the introduction of 

Phytophthora 

• Identification of Phytophthora infection  

• If detected, development and 

implementation of a Phytophthora 

infection control plan 

• Annual soil sampling in vegetation 

within proximity to on site traffic 

(track, drainage and roadside edges) 

and areas of previous disturbance. If 

detected, further sampling from areas 

within the stage 3 footprint pre-

construction and post construction will 

be undertaken. 

Bushfire  • The entire West Cliff mine lease currently 

operates under a fire exclusion policy.  This 

policy will continue.   

• Boundary and internal fire trails and other 

• Reporting by exception on the extent 

and intensity of unplanned bushfire. 
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Performance 

Indicator 

Performance Target Proposed Monitoring Methods 

suppression advantages will be maintained.   

• A hot work permit system will be 

maintained on the site.   

• The Rural Fire Service will be offered 

regular orientations of the lease site.  

• West Cliff Colliery is not currently subject 

to a hazard reduction burn regime and 

hazard reduction burns are not planned for 

the site. Any future bushfire management 

will consider fire regimes that are 

appropriate to ecological requirements 

(including management of threatened 

species and their habitats) of the site. Any 

proposed hazard reduction activities will 

only be undertaken in consultation with all 

relevant stakeholders. 

Reporting • Annual Report to be supplied to 

regulatory authorities addressing 

outcomes of the project to date in relation 

to the above performance targets. 

• Reporting of project to regulatory 

authorities. 

• Annual review of monitoring system 

and management methods. 

• Adjustments made to systems and 

methods as required. 

• Pro formas. 

 

 

(j) Emplacement clearing and rehabilitation actions will take place in the following manner as 

specified in the Vegetation and Fauna Management Plan.   

 

Vegetation clearing 

Pre-clearing actions 

• Flagging area to be cleared and habitat features to be preserved or redistributed 

Two staged vegetation clearing 

• Clearing of sub-canopy vegetation first to allow fauna opportunity to move  

• Relocation of any fauna species encountered during the initial clearing of non-habitat 

trees 

• Removal of habitat trees the next day 

• Relocation of any remaining fauna prior to and during clearing of habitat trees 

Habitat reinstatement 

• Transplanting dead stags 

• Addition of habitat logs and woody debris 

• Nest box use and installation 

• Reconstruction of rocky outcrops 

• Maintenance and monitoring 

 

Rehabilitation 

Pre-translocation actions 

• Identify clearing compartments 

• Timing of vegetation clearing  

• Collection and storage of seed 

• Identification and preparation of recipient sites 

Soil salvage and handling 

• Vegetation clearing and stockpiling 

• Stripping of soil in relevant horizons 
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• Soil and rock stockpiling 

Soil replacement 

• Respreading soil horizons 

• Redistribution of rocks, logs, cleared/stockpiled vegetation and habitat features on 

recipient sites 

• Sediment and erosion control 

Revegetation supplementary to soil translocation 

• Direct seeding of previously collected seed 

• Weed control (where necessary) 

 

(k) The Broad headed Snake Management Plan will be implemented in three key stages including: 

• Relocation of Broad headed snakes during the pre-clearing period, preferably during 

the winter season; 

• Progressive two-stage clearing and habitat translocation; 

• Monitoring and maintenance during the post-clearing period 

 

Water 

 

(l) All stormwater runoff storage and treatment systems will be designed to cater for a 1:10 year ARI 

72 hour duration rainfall event. 

 

(m) All emplacement stormwater runoff will be captured and treated in a two pond in series treatment 

system.  The first pond will provide passive setting and the second pond chemically assisted 

settling. An automated chemical dosing system will be installed and operated between the first and 

second pond. 

 

 (Note:  During the last phase of emplacement, there will be only one stormwater treatment pond 

available.  The area of the active emplacement will be minimised during this phase.) 

 

(n) Clean water will be separated from dirty water to minimise dirty water volumes that must be 

captured and treated. 

 

(o) The Brennans Creek diversion channel will be designed and constructed to cater for a 1:100 year 

ARI 2 hour duration storm event. 

 

(p) The Brennans Creek diversion channel will be rehabilitated to incorporate; riffles, pools, bedslope, 

channel roughness, floodplain pockets and riparian vegetation that approximate as close as 

possible the characteristics of Brennans Creek. 

 

(q) Illawarra Coal will negotiate a Pollution Reduction Program (PRP) with the Environment 

Protection Authority that will be incorporated into the West Cliff Colliery Environment Protection 

Licence to investigate, trial and implement appropriate strategies, technologies or works to achieve 

an agreed water quality discharge criteria from Brennans Creek Dam over an agreed time period.   

 

Final landform 

 

(r) The emplacement final landform will be contoured to form a stable landform that is sympathetic to 

the surrounding landscape. 

 

Dust 
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(s) The emission of dust generated at the emplacement will be minimised by the use of water spray 

cart. 

 

Compensatory measure 

 

(t) Illawarra Coal will transfer ownership of 153.4 ha of land at Bulli Tops to the Minister for the 

Environment and Climate Change for gazettal under the National Parks and Wildlife Act and/or 

the Sydney Water Catchment Management Act.  This commitment also includes: 

• funding the transfer costs to transfer land title from Illawarra Coal to the NSW 

Government; 

• funding the agreed scope of site improvement works  

 

Aboriginal cultural heritage 

 

(u) Aboriginal cultural heritage site impacted by the Stage 3 Coal Wash Emplacement will be 

restricted to: 

 

Site Impact 

BC2 (Shelter with Art) Destroyed by Emplacement landform 

BC5 (Axe Gr. Groove) Destroyed by Emplacement landform 

BC6 (Shelter with Art) Destroyed by Emplacement landform 

WC4 (Shelter with Art) Destroyed by Emplacement landform 

BCPAD4 Destroyed by Emplacement landform 

BCPAD5 Destroyed by Emplacement landform 

BC7 (Shelter with Art) Indirect via Landscape context – low 

potential for damage 

D11 (Shelter with Artefacts) Indirect via Landscape context – low 

potential for damage 

 

(Note:  relevant s87/90 consents under the National Parts and Wildlife Act will be sought for the 

Aboriginal cultural heritage site impacted by the Stage 3 Coal Wash Emplacement) 

 

(v) An Aboriginal Cultural Heritage Management Plan will be developed and implemented in 

consultation with relevant Aboriginal stakeholders for all sites located at West Cliff. 

 

(w) Illawarra Coal will enter into an agreed Aboriginal Community Enhancement Program with the 

Tharawal Local Aboriginal Land Council. 

 

Community consultation 

 

(x) Illawarra Coal will continue to operate an office in a local Shopping Precinct to enable the 

community easy access to information and Illawarra Coal staff 

 

(y) Illawarra Coal will continue to operate the 24-hour contact telephone line. 

 

 

 

--------------------------
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Figure 1: Areal extent of the Stage 3 Coal Wash Emplacement 
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APPENDIX 4: 
STATEMENT OF COMMITMENTS 

 
Dendrobium Area 3 

Amended Statement of Commitments 

 

 

1. Longwall layouts in Dendrobium Area 3 

 

Optimal longwall layouts will be designed to achieve the following objectives for Dendrobium Area 3: 

 

• Avoid fracturing in controlling rockbars of Sandy and Wongawilli Creek that is sufficient to 

result in water loss from pools (e.g. lower pool levels due to increased flow through controlling 

rockbars due to fracturing), 

• Avoid fracturing in the Sandy Creek waterfall that is sufficient to result in increased water flow 

through the rockmass (e.g. water flowing through the rock overhang at the Sandy Creek 

waterfall), and 

• Minimise volume of sterilised coal which could be efficiently extracted within the mining and 

environmental constraints of the area. 

 

 

2. Subsidence Impact – Monitoring 

 

Pre, during and post mining subsidence impact monitoring will be undertaken in accordance with the 

approved Subsidence Management Plan.  The monitoring component of the Subsidence Management 

Plan includes but is not necessarily limited to: 

 

• Subsidence movement of natural and man made features 

• Surface waters 

• Groundwater 

• Terrestrial flora and fauna 

• Aquatic flora and fauna 

• Aboriginal cultural heritage sites 

• Swamps 

 

 

3. Subsidence Impact – Avoidance, Mitigation and Rehabilitation 

 

If the monitoring program identifies impacts to natural features that exceed those predicted, the 

following contingent measures will be implemented. 

 
Description of 

Item 

Key Potential Impacts Avoidance, Mitigation and 

Rehabilitation 

Permanently 

Flowing Creeks 

(Flow) 

Predicted Impacts 

Minor fracturing in the beds 

of Wongawilli and Sandy 

Creeks. 

 

 

Avoidance & Mitigation 

Not mining under 

Wongawilli & Sandy Creeks 

to avoid major fracturing and 

loss of surface flow. 

Commitment to avoid 

significant impacts to major 

natural features in Area 3b 
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Description of 

Item 

Key Potential Impacts Avoidance, Mitigation and 

Rehabilitation 

 

Fracturing in the bed of SC10 

leading to pool water level 

loss in some pools or loss of 

stream flow at some 

controlling rockbars. 

 

Impacts Exceeding Those 

Predicted 

Major fracturing in the beds 

of Wongawilli and Sandy 

Creeks leading to pool water 

level loss or loss of stream 

flow. 

 

Major fracturing in the bed of 

SC10 leading to pool water 

level loss in all pools or loss 

of stream flow at all 

controlling rockbars. 

Major fracturing in the 

rockmass of Sandy Creek 

waterfall leading to 

significant flow through the 

rock overhang. 

 

and 3C 

Grouting and repair of 

significant surface water 

controlling features within 

SC10, where it is appropriate 

to do so, in consultation with 

WaterNSW, DPIM, DECC 

and other stakeholders. 

Contingent Measure 

Grouting and repair of 

significant surface water 

controlling features where it 

is appropriate to do so in 

consultation with 

WaterNSW, DPIM, DECC 

and other stakeholders. 

 

 

 

Grouting and repair of the 

waterfall rockmass where it is 

appropriate to do so in 

consultation with 

WaterNSW, DPIM, DECC 

and other stakeholders. 

Ephemeral 

watercourses 

(Flow)  

Predicted Impacts 

Fracturing of the beds of 

some minor streams & 

diversion of flows. 

 

 

 

Impacts Exceeding Those 

Predicted 

Major fracturing in the beds 

of streams leading to total 

pool water loss or complete 

loss of surface flow through 

controlling rockbars. 

 

 

Avoidance & Mitigation 

Not mining under 

Wongawilli & Sandy Creeks 

reducing subsidence 

movements in the more 

deeply incised parts of the 

tributaries.  Commitment to 

avoid significant impacts to 

major natural features in 

Areas 3B and 3C. 

Contingent Measure 

Grouting and repair of 

significant surface water 

controlling features where it 

is appropriate to do so in 

consultation with 

WaterNSW, DPIM, DECC 

and other stakeholders. 

Lakes Predicted Impacts 

Negligible impacts.  

 

 

Avoidance & Mitigation 

The layout has been designed 

to avoid or minimise impacts 

on the lake. Potential impacts 

are considered negligible. 
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Description of 

Item 

Key Potential Impacts Avoidance, Mitigation and 

Rehabilitation 

Impacts Exceeding Those 

Predicted 

Connectivity of the lake with 

the mining area. 

 

Contingent Measure 

As per the DSC Contingency 

Plan. 

Cliffs Predicted Impacts 

Isolated rockfalls estimated to 

occur along ~ 10% of the cliff 

lines. 

 

 

 

 

Impacts Exceeding Those 

Predicted 

Rock falls  occurring along 

>10% of the cliff lines or 

total cliff failure (e.g. entire 

length of cliff impacted). 

 

Avoidance & Mitigation 

Monthly monitoring during 

subsidence. 

Signage & Fencing  where 

they present safety risks.  

Communication strategy to 

stakeholders where they 

present safety risks.  

 

Contingent Measure 

As above. 

Scaling rocks loosened by 

subsidence where they 

present safety risks.  

Minor civil/earthworks to 

prevent erosions such as 

overland flow diversion 

works, establishment of 

banks, smoothing and re-

contouring, where this is 

practical.  

 

Revegetation works such as 

planting, seeding, mulching, 

weed control and plant 

maintenance,  where this is 

practical.  

  

Steep slopes Predicted Impacts 

Some impacts are possible if 

slopes are marginally stable. 

 

Large cracks or compressive 

ridges.  No significant 

diversion of surface water 

flow direction or increase in 

soil erosion/sedimentation of 

waterways.  

 

Impacts Exceeding Those 

Predicted 

Large cracks, large 

compressive ridges or mass 

movements causing 

Avoidance & Mitigation 

Monthly monitoring during 

subsidence.  

Signage & Fencing  where 

they present safety risks.  

Communication strategy to 

stakeholders where they 

present safety risks.  

Minor sediment control 

works such as silt fencing. 

 

Contingent Measure 

As above. 

 

Minor civil/earthworks to 

prevent erosions such as 
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Description of 

Item 

Key Potential Impacts Avoidance, Mitigation and 

Rehabilitation 

significant erosion if left 

untreated. 

 

overland flow diversion 

works, establishment of 

banks, smoothing and re-

contouring, where this is 

practical.  

 

Revegetation works such as 

planting, seeding, mulching, 

weed control and plant 

maintenance, where this is 

practical.   

Erosion control and 

revegetation establishment 

where required to prevent 

further impacts. 

Infill of surface cracks with 

soil or other suitable material 

where appropriate, local 

regrading or compacting of 

the surface. Temporary 

sediment and erosion control 

measures.  

Monitoring – event specific 

mitigation and rehabilitation. 

Aquatic fauna 

and flora 

Predicted Impacts 

Impacts on fauna are possible 

due to ‘loss’ of water from 

pools.  Impacts on vegetation 

expected to be very small. 

 

 

 

Impacts Exceeding Those 

Predicted 

Major reduction in pool water 

level or complete loss of pool 

water.  

 

Major reduction in aquatic 

habitat for an extended 

timeframe or complete loss of 

habitat. 

 

Identified mortality of 

fauna/flora in proximity to 

identified mining impact. 

 

 

Avoidance & Mitigation 

Not mining under 

Wongawilli & Sandy Creeks 

to avoid major fracturing and 

loss of surface flow.  

Commitment to avoid 

significant impacts to major 

natural features in Areas 3B 

and 3C. 

 

Contingent Measure 

Grouting and repair of 

significant surface water 

controlling features where it 

is appropriate to do so in 

consultation with 

WaterNSW, DPIM, DECC 

and other stakeholders. 

Active preservation of life 

such as relocation of stranded 

fish. 

 

Temporary ecosystem 

maintenance such as watering 

aquatic plants until final 

rehabilitation completed, 

where this is practical. 

Terrestrial 

fauna and flora 

Predicted Impacts 

Impacts on fauna are possible 

Avoidance & Mitigation 

Monthly monitoring during 
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Description of 

Item 

Key Potential Impacts Avoidance, Mitigation and 

Rehabilitation 

including 

endangered 

ecological 

communities 

due to ‘loss’ of water in 

creeks.  Proposal assessed as 

likely to have a significant 

local impact on three frog and 

one dragonfly species.  

 

 

 

 

Impacts Exceeding Those 

Predicted 

Large areas of impacted 

vegetation (by rockfalls, soil 

slippage) that is unlikely to 

commence natural 

regeneration within 6 months. 

 

Significant surface soil 

cracking or rock bar 

fracturing resulting in loss of 

standing water and or erosion 

in creeks or swamps. 

 

Gas emissions with extensive 

vegetation die off and no 

evidence of self regeneration 

within 6 months of cessation 

of gas release. 

 

subsidence. 

Not mining under 

Wongawilli & Sandy Creeks 

to avoid major fracturing and 

loss of surface flow.  

Commitment to avoid 

significant impacts to major 

natural features in Areas 3B 

and 3C. 

 

Contingent Measure 

Site rehabilitation to reinstate 

habitat values – increased 

monitoring. 

Remediation of subsidence 

related fracturing or dilation 

within creek beds and surface 

cracks where it is appropriate 

to do so in consultation with 

WaterNSW, DPIM, DECC 

and other stakeholders. 

Minor civil/ earthworks to 

prevent erosions such as 

overland flow diversion, 

establishment of banks, 

smoothing and re-contouring, 

where this is practical.   

 

Revegetation such as 

planting, seeding, mulching, 

weed control and plant 

maintenance,  where this is 

practical.   

 

Active preservation of life 

such as relocation of stranded 

fauna and watering of 

stressed vegetation where this 

is beneficial and practical. 

 

Temporary ecosystem 

maintenance such as watering 

plants until final 

rehabilitation completed, 

where this is practical. 

Aboriginal 

Places of 

Cultural 

Significance - 

Archaeological 

sites 

Predicted Impacts 

Unlikely that the sites will 

sustain structural impacts. 

Empirical data suggests the 

probability of impacts to a 

site is less than 10%.  

 

Avoidance & Mitigation 

Baseline, active subsidence 

and post mining monitoring.  

Appropriate consultation and 

approvals. 
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Description of 

Item 

Key Potential Impacts Avoidance, Mitigation and 

Rehabilitation 

 

Impacts Exceeding Those 

Predicted 

Change in shelter conditions 

not attributable to natural 

weathering or preservation – 

cracking or exfoliation of art 

panel, movement of existing 

planes and joints at panel, 

block fall within shelter or 

overhang, shelter or overhang 

collapse.  

 

Contingent Measure 

Site and event specific 

mitigation and rehabilitation 

will be developed with 

appropriate Aboriginal 

representatives, DECC and 

WaterNSW.  

Techniques may involve 

installing artificial drip lines, 

detailed recording of art, 

stabilising and cleaning rock 

faces. Refer Area 3A SMP 

section 22.9. 

 

Water quality–  

Permanently 

Flowing Creeks  

Wongawilli  

Creek  

Sandy Creeks. 

 

Predicted Impacts 

Impacts on water quality are 

possible due to reduced flow 

and/or increased interaction 

of ground and surface water. 

These impacts are likely to 

include reduced oxygen, 

higher dissolved ions and 

precipitates.  There is also a 

possibility of lower pH and 

lower temperature variation 

as a result of groundwater 

inflows.   

Impacts Exceeding Those 

Predicted 

Major reduction in water 

quality when comparing 

baseline period to mining 

period, i.e. comparing 

baseline data to mining 

period: 

pH drop of >2 

EC increase >100 uS/cm  

ORP* drop >200 mV 

 

A > 2 standard deviation 

reduction in water quality 

apparent at downstream 

monitoring site when 

comparing pre-mining to 

baseline data. 

 

Avoidance & Mitigation 

Not mining under 

Wongawilli & Sandy Creeks 

to avoid major fracturing and 

loss of surface flow.  

Commitment to avoid 

significant impacts to major 

natural features in Areas 3B 

and 3C. 

 

 

Contingent Measure 

Grouting and repair of 

surface water controlling 

features and the beds of 

streams where fracturing is 

evident where it is 

appropriate to do so in 

consultation with 

WaterNSW, DPIM, DECC 

and other stakeholders. 

Limestone emplacement to 

raise pH where it is 

appropriate to do so in 

consultation with 

WaterNSW, DPIM, DECC 

and other stakeholders. 

 

Water quality– 

ephemeral 

streams 

Predicted Impacts 

Some buckling and fracturing 

of creek beds & diversion of 

flows. 

Impacts on water quality are 

Avoidance & Mitigation 

Monitoring, measurement 

and reporting. 
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Description of 

Item 

Key Potential Impacts Avoidance, Mitigation and 

Rehabilitation 

possible due to reduced flow 

and/or increased interaction 

of ground and surface water. 

These impacts are likely to 

include reduced oxygen, 

higher dissolved ions and 

precipitates.  There is also a 

possibility of lower pH and 

lower temperature variation 

as a result of groundwater 

inflows.  However, volumes 

of pooled water in ephemeral 

streams are small relative to 

the entire catchment.  

Impacts Exceeding Those 

Predicted 

Major reduction in water 

quality when comparing 

baseline period to mining 

period, i.e. comparing 

baseline data to mining 

period: 

pH drop of >2 

EC increase >100 uS/cm  

ORP* drop >200 mV 

 

A > 2 standard deviation 

reduction in water quality 

apparent at downstream 

monitoring site when 

comparing pre-mining to 

baseline data. 

 

 

 

 

 

 

 

 

 

 

Contingent Measure 

Grouting and repair of 

surface water controlling 

features and the beds of 

streams where fracturing is 

evident where it is 

appropriate to do so in 

consultation with 

WaterNSW, DPIM, DECC 

and other stakeholders. 

Limestone emplacement to 

raise pH where it is 

appropriate to do so in 

consultation with 

WaterNSW, DPIM, DECC 

and other stakeholders. 

Groundwater 

quality, quantity 

and levels  

Predicted Impacts 

Impacts on groundwater are 

possible due to increased 

interaction of ground and 

surface water as well as 

increased interaction of 

groundwater with existing 

and freshly created fractures 

within the rock and soil mass. 

These impacts are likely to 

include reduced oxygen, 

higher dissolved ions and 

lower pH. Shallow 

groundwater systems are 

likely to be depressed by 

increased permeability as a 

result of fracturing. 

Impacts Exceeding Those 

Predicted 

Major reduction (monitoring 

bore dry where it has not 

been prior to mining) in 

Avoidance & Mitigation 

Monitoring, measurement 

and reporting. 

Not mining under 

Wongawilli & Sandy Creeks 

to avoid major fracturing and 

loss of surface flow.  

Commitment to avoid 

significant impacts to major 

natural features in Areas 3B 

and 3C. 

 

 

 

Contingent Measure 

Mitigation of flow-on 

ecological effects as 

described above.  
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Description of 

Item 

Key Potential Impacts Avoidance, Mitigation and 

Rehabilitation 

groundwater level at the 

majority of bores within any 

particular aquifer or swamp 

system or complete loss of 

groundwater. 

 

High reduction in water 

quality, i.e. comparing 

baseline data to mining 

period: 

pH drop of >2 

EC increase >100 uS/cm  

ORP* drop >200 mV 

 

Surface of the 

land 

Predicted Impacts 

Some surface cracking posing 

safe access constraints. 

Impacts Exceeding Those 

Predicted 

Major surface cracking 

preventing safe access. 

 

Avoidance & Mitigation 

Monitoring, measurement 

and reporting during active 

subsidence. 

Signage & Fencing  where 

they present safety risks.  

Communication strategy to 

stakeholders where they 

present safety risks.  

Fill crack with appropriate 

material in consultation with 

infrastructure owner.  Install 

temporary erosion and 

sediment controls were 

appropriate. 

Contingent Measure 

As above. 

Establishment of alternative 

access to critical areas. 

Swamps Predicted Impacts 

No change in hydrology or 

ecological function of 

swamps. 

Impacts Exceeding Those 

Predicted 

Major controlling rockbar 

cracking leading to water loss 

in swamp 

Burning and/or erosion of 

peat material. 

 

Avoidance & Mitigation 

Monitoring before, during 

and after active subsidence. 

 

Contingent Measure 

Implement swamp 

contingency plan. 
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4. Swamp Contingency Plan 

 

Prior to the commencement of mining within Dendrobium Area 3A, 3B and 3C, Illawarra Coal will 

prepare a swamp remediation contingency plan for all swamps within each area. 

 

 

5. Water Quality Offset 

 

Illawarra Coal will negotiate an offset with the WaterNSW to account for the small and unquantifiable 

water quality impact resultant from the proposal. 

 

 

6. Sandy Creek Waterfall 

 

Prior to the commencement of longwall mining within Dendrobium Area 3A, Illawarra Coal will: 

• establish a "technical committee" that includes BHPB, DPI, MSEC, and independent 

subsidence and geotechnical experts to advise on Sandy Creek Waterfall,   

• develop and implement detailed management outcomes such as a Trigger Action Response 

Plan (TARP ) that identifies detailed monitoring and management triggers, including but not 

necessarily limited to a decision to stop mining, where Longwalls 6-8 extract coal within 400 

m of the Sandy Creek Waterfall.  

 

Illawarra Coal will establish cut throughs at 50 m intervals at the finishing end of Longwalls 6 and 

7 in order to be able to comply with any decision to stop mining based on the triggers in the 

TARP.  Consideration will be given in the design of development roads for Longwalls 8-10 in 

regard to the provision of Longwall take off cut throughs in order to achieve compliance with the 

triggers in the TARP. 

 

 

7. Green House Gas Emission - Measuring and Reporting 

 

Illawarra coal is required to monitor and report green house gas emissions from Dendrobium Mine in 

accordance with the National Greenhouse and Energy Reporting Act 2007.  This emissions data will 

be reported in the Annual Review.  The Annual Review will also discuss current and proposed future 

action to minimise and/or abate green house gas emissions. 

 

 

 

 
-------------------------- 
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 APPENDIX 5:  
Deleted 
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