
APPENDIX A
Subsidence Assessment
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“The EIS must address the following specific issues: 

Subsidence – including a detailed assessment of the potential 
conventional and non-conventional subsidence effects, subsidence 
impacts and environmental consequences of the development on the 
natural and built environments, paying particular attention to features that 
are considered to have significant ecological, economic, social, cultural 
and environmental value, taking into consideration connective fracturing 
above the longwall panels and recorded regional and historic subsidence; 

�/%�,+B#, ,�-(%$#')%$�'*&2%&)#*&+0�
" !"#$%&'%G�)#0)�+&$�' (2+) (%"�+(%�
" ,,+(#"%$�#&��/+-)%(�;=���/%�-(%$#')%$�
")(+#&"�!+"%$�*&�!*)/�'*&2%&)#*&+0�+&$�
&*&7'*&2%&)#*&+0�,*2%,%&)"�+(%�
" ,,+(#"%$�#&��%')#*&�;=;=�
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 &$%()+C%&�!<�)/%�"-%'#+0#")�8%*)%'/&#'+0�
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“Water – including: 

•� an assessment of the likely impact on the quantity and quality 
of surface and groundwater resources, having regard to 
EPA’s, DPI Water’s and WaterNSW’s requirements and 
recommendations (see attachment 2); 

•� an assessment of the likely impacts of the development on 
aquifers, watercourses, swamps, riparian land, water supply 
infrastructure and systems including Cordeaux Dam and 
Avon Dam, and other water users; 
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“Biodiversity – including: 

•� An assessment of the likely biodiversity impacts of the 
development, including impacts to upland swamps…”  
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“Heritage – including an assessment of the likely Aboriginal and historic 
heritage (cultural and archaeological) impacts of the development…P 
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•� �����#"�)/%�'/+&8%�#&�)/%�"0*-%�*.�)/%�8(* &$�+"�+�(%" 0)�*.�$#..%(%&)#+0�" !"#$%&'%�+&$�#"�'+0' 0+)%$�
+"�)/%�'/+&8%�#&�" !"#$%&'%�!%)A%%&�)A*�-*#&)"�$#2#$%$�!<�)/%�$#")+&'%�!%)A%%&�)/*"%�-*#&)"=���#0)�
#"G�)/%(%.*(%G�)/%�.#(")�$%(#2+)#2%�*.�)/%�" !"#$%&'%�-(*.#0%=���#0)�#"� " +00<�%B-(%""%$�#&� &#)"�*.�
millimetres per metre (mm/m)=����)#0)�*.���,,D,�#"�%L #2+0%&)�)*�+�'/+&8%�#&�8(+$%�*.��=��HG�*(���#&�
����=�

•� ����������#"�)/%�"%'*&$�$%(#2+)#2%�*.�" !"#$%&'%G�*(�)/%�(+)%�*.�'/+&8%�*.�)#0)G�+&$�#"�'+0' 0+)%$�+"�
)/%�'/+&8%�#&�)#0)�!%)A%%&�)A*�+$@+'%&)�"%')#*&"�*.�)/%�)#0)�-(*.#0%�$#2#$%$�!<�)/%�+2%(+8%�0%&8)/�*.�
)/*"%�"%')#*&"=��� (2+) (%�#"� " +00<�%B-(%""%$�+"�)/%�#&2%("%�*.�)/%���
�� ����!���������A#)/�)/%�
 &#)"�*.�1/kilometres (km-1)G�! )�)/%�2+0 %"�*.�' (2+) (%�'+&�!%�#&2%()%$G�#.�(%L #(%$G�)*�*!)+#&�)/%�
(+$# "�*.�' (2+) (%G�A/#'/�#"� " +00<�%B-(%""%$�#&�kilometres (km)=�

•� �����	�#"�)/%�(%0+)#2%�$#..%(%&)#+0�/*(#K*&)+0�,*2%,%&)"�*.�)/%�8(* &$=��(������ ����	�#"�'+0' 0+)%$�
+"�)/%�'/+&8%�#&�/*(#K*&)+0�$#")+&'%�!%)A%%&�)A*�-*#&)"�*&�)/%�8(* &$G�$#2#$%$�!<�)/%�*(#8#&+0�
/*(#K*&)+0�$#")+&'%�!%)A%%&�)/%,=���)(+#&�#"�)<-#'+00<�%B-(%""%$�#&� &#)"�*.�millimetres per metre 
(mm/m)=����	 ���� ����	 �*'' (�A/%(%�)/%�$#")+&'%"�!%)A%%&�)A*�-*#&)"�#&'(%+"%�+&$�
���"��  ���� ����	 �*'' (�A/%&�)/%�$#")+&'%"�!%)A%%&�)A*�-*#&)"�$%'(%+"%=���*�)/+)�8(* &$�
")(+#&"�'+&�!%�'*,-+(%$�!%)A%%&�$#..%(%&)�0*'+)#*&"G�)/%<�+(%�)<-#'+00<�,%+" (%$�*2%(�!+<�0%&8)/"�
)/+)�+(%�%L +0�)*�)/%�$%-)/�*.�'*2%(�!%)A%%&�)/%�" (.+'%�+&$�"%+,�$#2#$%$�!<���=�

�/#0")�,#&#&8�#&$ '%$�&*(,+0�")(+#&"�+(%�,%+" (%$�+0*&8�,*&#)*(#&8�0#&%"G�8(* &$�"/%+(#&8�'+&�
+0"*�*'' (�!*)/�2%()#'+00<�+&$�/*(#K*&)+00<�+'(*""�)/%�$#(%')#*&"�*.�,*&#)*(#&8�0#&%"=���*")�*.�)/%�
- !0#"/%$�,#&%�" !"#$%&'%�0#)%(+) (%�$#"' ""%"�)/%�$#..%(%&)#+0�8(* &$�,*2%,%&)"�)/+)�+(%�
,%+" (%$�+0*&8�" !"#$%&'%�,*&#)*(#&8�0#&%"G�/*A%2%(G�$#..%(%&)#+0�8(* &$�,*2%,%&)"�'+&�+0"*�!%�
,%+" (%$�+'(*""�,*&#)*(#&8�0#&%"� "#&8�:��" (2%<�,*&#)*(#&8�)%'/&#L %"=���

•� 0���D�	���� �����
���������	�+'(*""�,*&#)*(#&8�0#&%"�'+&�!%�$%"'(#!%$�!<�2+(#* "�-+(+,%)%("�
#&'0 $#&8�/*(#K*&)+0�)#0)G�/*(#K*&)+0�' (2+) (%G�,#$7*($#&+)%�$%2#+)#*&G�+&8 0+(�$#")*()#*&�+&$�"/%+(�
#&$%B=���)�#"�&*)�-*""#!0%G�/*A%2%(G�)*�$%)%(,#&%�)/%�/*(#K*&)+0�"/%+(�")(+#&�+'(*""�+�,*&#)*(#&8�0#&%�
 "#&8����*(�:��,*&#)*(#&8�)%'/&#L %"=��4#8/�$%.*(,+)#*&"�+0*&8�,*&#)*(#&8�0#&%"�>#=%=�&*(,+0�
")(+#&"?�+(%�8%&%(+00<�,%+" (%$�A/%(%�/#8/�$%.*(,+)#*&"�/+2%�!%%&�,%+" (%$�+'(*""�)/%�
,*&#)*(#&8�0#&%�>#=%=�"/%+(�$%.*(,+)#*&"?G�+&$�2#'%�2%("+=�

�/%��	!����	����" !"#$%&'%G�)#0)"G�' (2+) (%"�+&$�")(+#&"�+(%�)/%�+$$#)#*&+0�-+(+,%)%("�A/#'/�(%" 0)�.(*,�
)/%�%B)(+')#*&�*.�%+'/�0*&8A+00=���/%�!����������" !"#$%&'%G�)#0)"G�' (2+) (%"�+&$�")(+#&"�+(%�)/%�
+'' , 0+)%$�-+(+,%)%("�A/#'/�(%" 0)�.(*,�)/%�%B)(+')#*&�*.�+�"%(#%"�*.�0*&8A+00"=���/%�������" !"#$%&'%G�
)#0)"G�' (2+) (%"�+&$�")(+#&"�+(%�)/%�.#&+0�-+(+,%)%("�+)�)/%�'*,-0%)#*&�*.�+�"%(#%"�*.�0*&8A+00"=���/%�
��������	��)#0)"G�' (2+) (%"�+&$�")(+#&"�+(%�)/%�)(+&"#%&)�,*2%,%&)"�+"�)/%�0*&8A+00�%B)(+')#*&�.+'%�,#&%"�
$#(%')0<�!%&%+)/�+�8#2%&�-*#&)=�
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�/%�,%+" (%$�/*(#K*&)+0�,*2%,%&)"�+)�" (2%<�,+(C"�A/#'/�+(%�0*'+)%$�!%<*&$�)/%�0*&8A+00�8*+.�%$8%"�
+&$�*2%(�"*0#$� &,#&%$�'*+0�+(%+"�+(%�*.)%&�, '/�8(%+)%(�)/+&�)/%�*!"%(2%$�2%()#'+0�,*2%,%&)"�+)�)/*"%�
,+(C"=���/%"%�,*2%,%&)"�+(%�*.)%&�(%.%((%$�)*�+"�far-field movements=�
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+''*,-+&#%$�!<�2%(<�0*A70%2%0"�*.�")(+#&=���/%"%�,*2%,%&)"�8%&%(+00<�$*�&*)�(%" 0)�#&�#,-+')"�*&�&+) (+0�
.%+) (%"�*(�! #0)�%&2#(*&,%&)"G�%B'%-)�A/%(%�)/%<�+(%�%B-%(#%&'%$�!<�0+(8%�")( ') (%"�A/#'/�+(%�2%(<�
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#&�8%*0*8<�*(�A/%(%�!0*'C"�*.�'*+0�+(%�0%.)�!%)A%%&�0*&8A+00"�*(�&%+(�*)/%(�-(%2#* "0<�%B)(+')%$�"%(#%"�*.�
0*&8A+00"=���&�)/%"%�'+"%"G�)/%�0%2%0"�*.�*!"%(2%$�" !"#$%&'%�'+&�!%�"0#8/)0<�/#8/%(�)/+&�&*(,+00<�-(%$#')%$G�
! )�)/%"%�#&'(%+"%$�,*2%,%&)"�+(%�8%&%(+00<�+''*,-+&#%$�!<�2%(<�0*A70%2%0"�*.�)#0)�+&$�")(+#&=�
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�%')#*&�;=�=�
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'+2#&8�,%'/+&#","�+""*'#+)%$�A#)/�*2%(0<#&8�")(+)+�"-+&&#&8�)/%�%B)(+')%$�2*#$=��
*(,+0�'*&2%&)#*&+0�
" !"#$%&'%�,*2%,%&)"�$ %�)*�0*&8A+00�%B)(+')#*&�+(%�%+"<�)*�#$%&)#.<�A/%(%�0*&8A+00"�+(%�(%8 0+(�#&�"/+-%G�
)/%�%B)(+')%$�'*+0�"%+,"�+(%�(%0+)#2%0<� &#.*(,�#&�)/#'C&%""G�)/%�8%*0*8#'+0�'*&$#)#*&"�+(%�'*&"#")%&)�+&$�
" (.+'%�)*-*8(+-/<�#"�(%0+)#2%0<�.0+)=���

�"�+�8%&%(+0�( 0%G�)/%�",**)/&%""�*.�)/%�-(*.#0%�#"�8*2%(&%$�!<�)/%�$%-)/�*.�'*2%(�+&$�0#)/*0*8<�*.�)/%�
*2%(! ($%&G�-+()#' 0+(0<�)/%�&%+(�" (.+'%�")(+)+�0+<%("=���/%(%�)/%�$%-)/�*.�'*2%(�#"�8(%+)%(�)/+&�;���,G�
" '/�+"�)/%�'+"%�*2%(�+�0+(8%�-+()�*.�)/%��) $<��(%+G�)/%�*!"%(2%$�" !"#$%&'%�-(*.#0%"�+0*&8�,*&#)*(#&8�
0#&%"�+(%�8%&%(+00<�",**)/=���/%(%�)/%�$%-)/�*.�'*2%(�#"�0%""�)/+&�����,G�)/%�*!"%(2%$�" !"#$%&'%�-(*.#0%"�
+0*&8�,*&#)*(#&8�0#&%"�+(%�8%&%(+00<�#((%8 0+(=���%(<�#((%8 0+(�" !"#$%&'%�,*2%,%&)"�+(%�*!"%(2%$�A#)/�
, '/�/#8/%(�)#0)"G�' (2+) (%"�+&$�")(+#&"�+)�2%(<�"/+00*A�$%-)/"�*.�'*2%(�A/%(%�)/%�'*00+-"%$�K*&%�+!*2%�
)/%�%B)(+')%$�0*&8A+00"�%B)%&$"� -�)*�*(�&%+(�)*�)/%�" (.+'%=���

�((%8 0+(�" !"#$%&'%�,*2%,%&)"�+(%�*''+"#*&+00<�*!"%(2%$�+)�)/%�$%%-%(�$%-)/"�*.�'*2%(�+0*&8�+&�
*)/%(A#"%�",**)/�" !"#$%&'%�-(*.#0%=���/%�'+ "%�*.�)/%"%�#((%8 0+(�" !"#$%&'%�,*2%,%&)"�'+&�!%�
+""*'#+)%$�A#)/��

•� " $$%&�*(�+!( -)�'/+&8%"�#&�8%*0*8#'+0�'*&$#)#*&"O�
•� ")%%-�)*-*8(+-/<O�+&$�
•� 2+00%<�(%0+)%$�,%'/+&#","=�


*&7'*&2%&)#*&+0�,*2%,%&)"�$ %�)*�8%*0*8#'+0�'*&$#)#*&"G�")%%-�)*-*8(+-/<�+&$�2+00%<�(%0+)%$�,*2%,%&)"�
+(%�$#"' ""%$�#&�)/%�.*00*A#&8�"%')#*&"=�
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")(+)+�)*�#&'(%+"%$�/*(#K*&)+0�'*,-(%""#2%�")(%""%"�$ %�)*�,#&#&8�*-%(+)#*&"=���*,%�*.�)/%�8%*0*8#'+0�
'*&$#)#*&"�)/+)�+(%�!%0#%2%$�)*�#&.0 %&'%�)/%"%�#((%8 0+(�" !"#$%&'%�,*2%,%&)"�+(%�)/%�!0*'C<�&+) (%�*.�
&%+(�" (.+'%�"%$#,%&)+(<�")(+)+�0+<%("�+&$�)/%�-*""#!0%�-(%"%&'%�*.� &C&*A&�.+ 0)"G�$<C%"�*(�*)/%(�
8%*0*8#'+0�")( ') (%"G�'(*""�!%$$%$�")(+)+G�)/#&�+&$�!(#))0%�&%+(�" (.+'%�")(+)+�0+<%("�+&$�-(%7%B#")#&8�&+) (+0�
@*#&)"=���/%�-(%"%&'%�*.�)/%"%�8%*0*8#'+0�.%+) (%"�&%+(�)/%�" (.+'%�'+&�(%" 0)�#&�+�! ,-�#&�+&�*)/%(A#"%�
",**)/�" !"#$%&'%�-(*.#0%�+&$�)/%"%�! ,-"�+(%� " +00<�+''*,-+&#%$�!<�0*'+00<�#&'(%+"%$�)#0)"G�' (2+) (%"�
+&$�")(+#&"=�

	2%&�)/* 8/�#)�,+<�!%�-*""#!0%�)*�+))(#! )%�+�(%+"*&�!%/#&$�,*")�*!"%(2%$�&*&7'*&2%&)#*&+0�8(* &$�
,*2%,%&)"G�)/%(%�(%,+#&�"*,%�*!"%(2%$�#((%8 0+(�8(* &$�,*2%,%&)"�)/+)�")#00�'+&&*)�!%�%B-0+#&%$�A#)/�
)/%�+2+#0+!0%�8%*0*8#'+0�#&.*(,+)#*&=���/%�)%(,�R+&*,+0<P�#"�)/%(%.*(%�(%"%(2%$�.*(�)/*"%�&*&7'*&2%&)#*&+0�
8(* &$�,*2%,%&)�'+"%"�)/+)�A%(%�&*)�%B-%')%$�)*�*'' (�+&$�'+&&*)�!%�%B-0+#&%$�!<�+&<�*.�)/%�+!*2%�
-*""#!0%�'+ "%"=�
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�)�#"�&*)�-*""#!0%�)*�-(%$#')�)/%�0*'+)#*&"�+&$�,+8&#) $%"�*.�&*&7'*&2%&)#*&+0�+&*,+0* "�,*2%,%&)"=���&�
"*,%�'+"%"G�+--(*B#,+)%�-(%$#')#*&"�.*(�)/%�&*&7'*&2%&)#*&+0�8(* &$�,*2%,%&)"�'+&�!%�,+$%�A/%(%�)/%�
 &$%(0<#&8�8%*0*8#'+0�*(�)*-*8(+-/#'�'*&$#)#*&"�+(%�C&*A&�#&�+$2+&'%=���)�#"�%B-%')%$�)/+)�)/%"%�,%)/*$"�
A#00�#,-(*2%�+"�. ()/%(�C&*A0%$8%�#"�8+#&%$�)/(* 8/�*&8*#&8�(%"%+('/�+&$�#&2%")#8+)#*&=�

�&�)/#"�(%-*()G�&*&7'*&2%&)#*&+0�8(* &$�,*2%,%&)"�+(%�!%#&8�#&'0 $%$�")+)#")#'+00<�#&�)/%�-(%$#')#*&"�+&$�
#,-+')�+""%"",%&)"G�!<�!+"#&8�)/%"%�*&�)/%�.(%L %&'<�*.�-+")�*'' ((%&'%�*.�!*)/�)/%�'*&2%&)#*&+0�+&$�
&*&7'*&2%&)#*&+0�8(* &$�,*2%,%&)"�+&$�#,-+')"=���/%�+&+0<"#"�*.�")(+#&"�-(*2#$%$�#&��%')#*&�;=;�#&'0 $%"�
)/*"%�(%" 0)#&8�.(*,�!*)/�'*&2%&)#*&+0�+&$�&*&7'*&2%&)#*&+0�+&*,+0* "�,*2%,%&)"=���/%�#,-+')�
+""%"",%&)"�.*(�)/%�&+) (+0�+&$�! #0)�.%+) (%"G�A/#'/�+(%�-(*2#$%$�#&��/+-)%("���+&$��G�#&'0 $%�/#")*(#'+0�
#,-+')"�(%" 0)#&8�.(*,�-(%2#* "�0*&8A+00�,#&#&8�A/#'/�/+2%�*'' ((%$�+"�)/%�(%" 0)�*.�!*)/�'*&2%&)#*&+0�+&$�
&*&7'*&2%&)#*&+0�" !"#$%&'%�,*2%,%&)"=�
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*&7'*&2%&)#*&+0�,*2%,%&)"�'+&�+0"*�(%" 0)�.(*,�#&'(%+"%$�/*(#K*&)+0�,*2%,%&)"�#&�)/%�$*A&"0*-%�
$#(%')#*&�A/%(%�0*&8A+00"�+(%�%B)(+')%$�!%&%+)/�")%%-�"0*-%"=���&�)/%"%�'+"%"G�%0%2+)%$�)%&"#0%�")(+#&"�
$%2%0*-�&%+(�)/%�)*-"�*.�)/%�")%%-�"0*-%"�+&$�%0%2+)%$�'*,-(%""#2%�")(+#&"�$%2%0*-�&%+(�)/%�!+"%"�*.�)/%�
")%%-�"0*-%"=���/%�-*)%&)#+0�#,-+')"�(%" 0)#&8�.(*,�)/%�#&'(%+"%$�/*(#K*&)+0�,*2%,%&)"�#&'0 $%�)/%�
$%2%0*-,%&)�*.�)%&"#*&�'(+'C"�+)�)/%�)*-"�+&$�"#$%"�*.�)/%�")%%-�"0*-%"�+&$�'*,-(%""#*&�(#$8%"�+)�)/%�
!*))*,"�*.�)/%�")%%-�"0*-%"=�
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	&$�*.��+&%0�
%-*()�>��G����;?�+&$�/+2%�!%%&�" ,,+(#"%$�+"�.*00*A"���

RSite 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” 

RSite DA3B_LW9_007: Change in water appearance in DC_Pool33. Yellow/orange colour and 
increase in turbidityP�

RReduction in pool water levels were observed in watercourses Donalds Castle CreekP�
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Potential for increased levels of ponding, flooding and scouring due to the mining-induced tilt 
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Potential for fracturing of bedrock and surface water flow diversions 
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Potential for cracking in the creek bed and fracturing of bedrock 
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�/%�$%.#&#)#*&"�*.�'0#.."�+&$�,#&*(�'0#.."�-(*2#$%$�#&�)/%�
�����N	�Standard and Model Conditions for 
Underground Mining�>��N	G�����?�+(%��

RCliff 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 metresP�
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�/%�,+B#, ,�-(%$#')%$�)#0)�.*(�)/%�"A+,-"�#"����,,D,�>#=%=��=��HG�*(���#&��:?=���/%�,+B#, ,�-(%$#')%$�
' (2+) (%"�.*(�)/%�"A+,-"�+(%��=;��C,7��/*88#&8�+&$��=;��C,7��"+88#&8G�A/#'/�(%-(%"%&)�,#&#, ,�(+$##�*.�
' (2+) (%"�*.��=��C,�+&$��=��C,G�(%"-%')#2%0<=�

�/%�,+B#, ,�-(%$#')%$�'*&2%&)#*&+0�")(+#&"�.*(�)/%�"A+,-"�0*'+)%$�$#(%')0<�*(�-+()#+00<�+!*2%�)/%�
0*&8A+00"G�!+"%$�*&�+--0<#&8�+�.+')*(�*.����)*�)/%�,+B#, ,�-(%$#')%$�'*&2%&)#*&+0�' (2+) (%"G�+(%���,,D,�
)%&"#0%�+&$�9�,,D,�'*,-(%""#2%=���/%�$#")(#! )#*&�*.�)/%�-(%$#')%$�")(+#&"�$ %�)*�)/%�%B)(+')#*&�*.�)/%�
-(*-*"%$�0*&8A+00"�#"�$%"'(#!%$�#&��%')#*&�;=;=���/%�-(%$#')%$�")(+#&"�$#(%')0<�+!*2%�)/%�-(*-*"%$�
0*&8A+00"G�!+"%$�*&�)/%����H�'*&.#$%&'%�0%2%0"G�+(%�;�,,D,�)%&"#0%�+&$���,,D,�'*,-(%""#2%�#&��(%+��G�
+&$���,,D,�)%&"#0%�+&$�'*,-(%""#2%�#&��(%+��=�
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�/%�2+00%<�#&.#00�"A+,-"�+(%�0*'+)%$�+0*&8�)/%�+0#8&,%&)"�*.�)/%�")(%+,"�+&$G�)/%(%.*(%G�'* 0$�%B-%(#%&'%�
2+00%<�(%0+)%$�%..%')"=���*,%�/%+$0+&$�"A+,-"�+(%�0*'+)%$�*&�)/%�2+00%<�"#$%"�+&$�)/%"%�'* 0$�+0"*�
%B-%(#%&'%�-+()�*.�)/%�2+00%<�(%0+)%$�%..%')"=�

�/%�,+B#, ,�-(%$#')%$� -"#$%&'%�+&$�'0*" (%�.*(�%+'/�*.�)/%�"A+,-"�0*'+)%$�A#)/#&�)/%��) $<��(%+�#"�
-(*2#$%$�#&��+!0%��=��G�#&��--%&$#B��=���)�#"�&*)%$�)/+)�)/%�'*&2%&)#*&+0�'0*" (%"�+(%�-(*2#$%$�"%-+(+)%0<�)*�
)/%�2+00%<�(%0+)%$�'0*" (%"G�+"�)/%�+""*'#+)%$�'*&2%&)#*&+0�")(+#&"�+(%�$#")(#! )%$�+'(*""�)/%�0*&8A+00"G�+"�
*--*"%$�)*�)/%�2+00%<�(%0+)%$�'*,-(%""#2%�")(+#&"�A/#'/�+(%�'*&'%&)(+)%$�#&�)/%�2+00%<�!+"%"=���0"*G�#&�,*")�
'+"%"G�)/%�2+00%<�(%0+)%$�'0*" (%"�+&$�'*&2%&)#*&+0�'0*" (%"�+(%�*(#%&)+)%$�*!0#L %0<�)*�%+'/�*)/%(=�

��" ,,+(<�*.�)/%�,+B#, ,�-(%$#')%$� -"#$%&'%G�2+00%<�'0*" (%�+&$�'*&2%&)#*&+0�'0*" (%�.*(�)/%�"A+,-"�#"�
-(*2#$%$�#&��+!0%��=��=���/%�2+0 %"�+(%�)/%�,+B#,+�+0*&8�)/%�+0#8&,%&)"�*.�)/%�")(%+,"�A#)/#&�)/%�%B)%&)"�
*.�)/%�"A+,-"=�
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�/%�-(%$#')%$�2+00%<�(%0+)%$�,*2%,%&)"�-(*2#$%$�#&�)/%�+!*2%�)+!0%�+(%�)/%�,+B#,+�A/#'/�*'' (�#&�)/%�
!+"%"�*.�)/%�")(%+,"�A#)/#&�)/%�%B)%&)"�*.�)/%�"A+,-"=���/%�/%+$A+)%(�"A+,-"�+(%�0*'+)%$�-+()0<� -�)/%�
2+00%<�"#$%"�+&$G�)/%(%.*(%G�#&�)/%"%�'+"%"�)/%�-(%$#')%$� -"#$%&'%�+&$�'0*" (%�,*2%,%&)"�.*(�)/%"%�
"A+,-"�+(%�0%""�)/+&�)/%�,+B#,+�-(*2#$%$�#&�)/%�+!*2%�)+!0%=�

�/%�2+00%<�#&.#00�"A+,-"�0*'+)%$�$#(%')0<�+!*2%�)/%�-(*-*"%$�0*&8A+00"�'* 0$�%B-%(#%&'%�'*,-(%""#2%�
")(+#&"�#&�)/%�*($%(�*.����,,D,�)*����,,D,�$ %�)*�)/%�-(%$#')%$�2+00%<�(%0+)%$�,*2%,%&)"=���/%�"A+,-"�
0*'+)%$�A#)/#&�)/%�:�J�+&80%�*.�$(+A�.(*,�)/%�-(*-*"%$�0*&8A+00"�'* 0$�%B-%(#%&'%�'*,-(%""#2%�")(+#&"�#&�
)/%�*($%(�*.���,,D,�)*���,,D,=�

5%$*%,%� ������� ��B"����	!�������	�	��
�	����� :��" �

�#"' ""#*&"�*&�)/%�-(%2#* "�%B-%(#%&'%�*.�,#&#&8�!%&%+)/�"A+,-"�+)�)/%��#&%�+&$�+)�*)/%(�&%+(!<�
'*00#%(#%"�+(%�-(*2#$%$�!%0*A=���/%"%�$#"' ""#*&"�(%0+)%�)*�)/%�(%-*()%$�-/<"#'+0�#,-+')"G�A/#'/�#&'0 $%�
" (.+'%�'(+'C#&8�+&$�.(+') (#&8�*.�!%$(*'C�+)�)/%�"A+,-"=���/%�$%)+#0%$�$#"' ""#*&"�*&�)/%�%&2#(*&,%&)+0�
'*&"%L %&'%"�+(%�-(*2#$%$�!<�)/%�*)/%(�"-%'#+0#")�'*&" 0)+&)"�*&�)/%��(*@%')=�

•� Area 2 

��;�+&$�����A%(%�%B)(+')%$�$#(%')0<�!%&%+)/��A+,-��%&��G�A/#'/�#"�!*)/�+�/%+$A+)%(�+&$�2+00%<�#&.#00�
"A+,-�0*'+)%$�+0*&8��(+#&+8%��#&%���7�;=���(+'C#&8�A+"�*!"%(2%$�A#)/#&�)/%�%B)%&)�*.�)/%�"A+,-�#&�
)/(%%�0*'+)#*&"�+&$�.(+') (#&8�A+"�*!"%(2%$�#&�)/%�$*A&")(%+,�(*'C!+(=����-/*)*8(+-/�*.�)/%�.(+') (#&8�
#&�)/%�$*A&")(%+,�(*'C!+(�#"�-(*2#$%$�#&�1#8=��=�:=�

�
���%�5%*,� ��������"������������!����	���	�������!�
���
�:	 ����������:��"���	&$�>����!���'�?�

�/#0")�(%$ ')#*&"�#&�8(* &$A+)%(�0%2%0"�#&�)/%�"*#0�A%(%�*!"%(2%$�#&�)/%�"A+,-�+&$�)/%� -")(%+,�
/#00"0*-%�+L #.%(G�)/%�8(* &$A+)%(�0%2%0"�/+2%�(%"-*&$%$�)*�"#8&#.#'+&)�(%'/+(8%�%2%&)"=���+"%$�*&�)/%�
*!"%(2+)#*&"�)*�$+)%G�)/%(%�/+"�!%%&�&*�%(*"#*&�*(�*)/%(�-/<"#'+0�'/+&8%"�*!"%(2%$�A#)/#&�
�A+,-��%&���(%" 0)#&8�.(*,�)/%�,#&#&8�#&��(%+��=���
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•� Area 3A 

��9�A+"�%B)(+')%$�$#(%')0<�!%&%+)/��A+,-��%&��G�A/#'/�#"�+�/%+$A+)%(�"A+,-�0*'+)%$�*&�)/%�2+00%<�
"#$%�*.��(+#&+8%��#&%����9=��&%�.(+') (%�A+"�#$%&)#.#%$�#&�+�(*'C�* )'(*-�+.)%(�,#&#&8�!%&%+)/�)/#"�
"A+,-=��
%8 0+(�,*&#)*(#&8�/+"�!%%&� &$%()+C%&�+&$G�)*�$+)%G�&*�%(*"#*&�*(�*)/%(�-/<"#'+0�'/+&8%"�#&�
)/%�"A+,-�/+2%�!%%&�*!"%(2%$=��1* (�-#%K*,%)%("�/+2%�!%%&�#&")+00%$�#&�+&$�+(* &$�)/%�"A+,-�)*�
,%+" (%�"/+00*A�8(* &$A+)%(�0%2%0"�A#)/#&�)/%�"%$#,%&)"�+!*2%�)/%�"+&$")*&%�!%$(*'C=���&%�*.�)/%�
-#%K*,%)%("�/+"�,%+" (%$�+�(%$ ')#*&�#&�)/%�8(* &$A+)%(�0%2%0G�)A*�*.�)/%�-#%K*,%)%("�"/*A�&*�
'/+&8%�+&$�*&%�#"�-(*2#$#&8�-**(�L +0#)<�$+)+=�

•� Area 3B 

����A+"�%B)(+')%$�$#(%')0<�!%&%+)/��A+,-��G�A/#'/�#"�+�2+00%<�#&.#00�"A+,-�0*'+)%$�+0*&8�)/%�+0#8&,%&)�
*.��*&+0$"��+")0%��(%%C=���/%�#,-+')"�)*�)/#"�"A+,-�A%(%�$%"'(#!%$�#&�)/%�	&$�*.��+&%0�
%-*()�>��G�
���;?�A/#'/�")+)%$�RSite 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 extractionP=�

�,-+')"�A%(%�+0"*�*!"%(2%$�)*�)/%�"A+,-"�$ %�)*�)/%�%B)(+')#*&�*.������)*����:�A/#'/�A%(%�
$%"'(#!%$�#&�%+'/�*.�)/%�	&$�*.��+&%0�
%-*()"�>��G�����G�����G����9�+&$�����?=���/%�8(* &$A+)%(�
0%2%0"�A%(%�0*A%(�)/+&�!+"%0#&%�+&$�(%'%""#*&�(+)%"�8(%+)%(�)/+&�!+"%0#&%�.*(��A+,-"�:G��G����+&$���=��
�*#0�,*#") (%�0%2%0"�!%0*A�!+"%0#&%�A%(%�+0"*�(%-*()%$�#&��A+,-"���+&$���=�

•� Elouera and other collieries 

	0* %(+��*00#%(<�����)*������,#&%$�!%&%+)/�+�)*)+0�*.����"A+,-"G�A/#'/�#&'0 $%"�!*)/�2+00%<�#&.#00�+&$�
/%+$A+)%(�"A+,-"=��	(*"#*&�A+"�#$%&)#.#%$�#&��A+,-����+.)%(�! "/.#(%"�#&�)/%�" ,,%(�*.������)*�����G�
A/#'/�A+"�)/%&�.*00*A%$�!<�+�"%(#%"�*.�")*(,�%2%&)"=���A+,-����A+"�+0"*�#,-+')%$�!<�)/%"%�! "/.#(%"=�

�&�#&2%")#8+)#*&�#&)*�)/%�-*)%&)#+0�%..%')"�*.�0*&8A+00�,#&#&8�*&�)/%"%�"A+,-"G�+"�A%00�+"�*)/%(�"A+,-"�
*&�)/%��*(*&*(+��0+)%+ G�A+"� &$%()+C%&�!<��*,C#&"�+&$�4 ,-/(%<"�>����?�+&$�)/%�(%-*()�")+)%$�
)/+)��

RThe impacts of mining on erosion of Swamp 18 and Flat Rock Swamp is less clear as both 
swamps were already in the process of erosion prior to the commencement of known mining and 
ground subsidence. It is possible that subsidence accelerated dewatering of Swamp 18 during the 
late 1990’s which enhanced burning during the 2001-02 wildfires. Alternatively, the gully erosion 
through the lower part of the swamp prior to 1990 could have drained the swamp sufficiently to 
cause a similar effectP=�

�/%�(%-*()�+0"*�")+)%$�)/+)��

RThe impact of mine subsidence, however is less clear. Both Swamp 18 and Flat Rock Swamp 
featured scour pools and gully erosion well before any direct effects of mining were observed. It 
may be likely that dewatering of swamps due to mining increases the sensitivity of swamps to 
other influences such as wildfiresP=�

5%$*%3%� '�"�!���  �  ��	� ��������� :��" �

�/%�+""%"",%&)"�*.�)/%�-*)%&)#+0�-/<"#'+0�#,-+')"�>#=%=�"*#0�'(+'C#&8�+&$�(*'C�.(+') (#&8?�*&�)/%�"A+,-"�
!+"%$�*&�)/%�-(%$#')%$�,#&%�" !"#$%&'%�,*2%,%&)"�+(%�-(*2#$%$�#&�)/%�.*00*A#&8�"%')#*&"=���/%�
$#"' ""#*&"�*&�)/%�-*)%&)#+0�%&2#(*&,%&)+0�'*&"%L %&'%"�+(%�-(*2#$%$�#&�)/%�(%-*()"�!<�)/%�*)/%(�"-%'#+0#")�
'*&" 0)+&)"�*&�)/%��(*@%')=���/%�+""%"",%&)"�+&$�$#"' ""#*&"�-(*2#$%$�#&�)/#"�(%-*()�"/* 0$�!%�(%+$�#&�
'*&@ &')#*&�A#)/�)/*"%�-(*2#$%$�#&�)/%�(%-*()"�!<�)/%�*)/%(�"-%'#+0#")�'*&" 0)+&)"=�

Potential for changes in surface water flows due to mining-induced tilts 

�#&#&8�'+&�-*)%&)#+00<�+..%')�" (.+'%�A+)%(�.0*A"�)/(* 8/�"A+,-"G�#.�)/%�,#&#&87#&$ '%$�)#0)"�+(%�, '/�
8(%+)%(�)/+&�)/%�&+) (+0�8(+$#%&)"G�-*)%&)#+00<�(%" 0)#&8�#&�#&'(%+"%$�0%2%0"�*.�-*&$#&8�*(�"'* (#&8G�*(�
+..%')#&8�)/%�$#")(#! )#*&�*.�)/%�A+)%(�A#)/#&�)/%�"A+,-"=�

�/%�,+B#, ,�-(%$#')%$�)#0)�.*(�)/%�"A+,-"�A#)/#&�)/%��) $<��(%+�#"����,,D,�>#=%=��=��HG�*(���#&��:?=���/%�
,#&#&87#&$ '%$�)#0)"�+(%�",+00�A/%&�'*,-+(%$�A#)/�)/%�&+) (+0�8(+$#%&)"�A#)/#&�)/%�"A+,-"=���/#"�#"�
#00 ")(+)%$�#&�1#8=��=��)*�1#8=��=��G�A/#'/�"/*A�)/%�&+) (+0�+&$�-(%$#')%$�-*")7,#&#&8�8(+$%"�+0*&8�)/%�
$(+#&+8%�0#&%"�+&$G�/%&'%G�.*(�)/%�2+00%<�#&.#00�"A+,-"=���/%"%�.#8 (%"�"/*A�)/+)�)/%�-(%$#')%$�-*")7,#&#&8�
8(+$%"�+(%�8%&%(+00<�"#,#0+(�)*�)/%�&+) (+0�8(+$%"�+&$�)/+)�)/%(%�+(%�&*�-(%$#')%$�(%2%("+0"�#&�8(+$%�#&�)/%�
0*'+)#*&"�*.�)/%�"A+,-"=���/%�/%+$A+)%(�"A+,-"�+(%�0*'+)%$�*&�)/%�"#$%"�*.�)/%�2+00%<"�+&$G�)/%(%.*(%G�
&+) (+0�8(+$#%&)"�+(%�8(%+)%(�)/+&�)/*"%�+0*&8�)/%�$(+#&+8%�0#&%"=�

�)�#"� &0#C%0<G�)/%(%.*(%G�)/+)�)/%(%�A* 0$�!%�0+(8%7"'+0%�+$2%("%�'/+&8%"�#&�)/%�0%2%0"�*.�-*&$#&8�*(�"'* (#&8�
*.�)/%�"A+,-"�!+"%$�*&�)/%�-(%$#')%$�2%()#'+0�" !"#$%&'%�+&$�)#0)=�
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1 ()/%(�$#"' ""#*&"�*&�)/%�-*)%&)#+0�#,-+')"�$ %�)*�'/+&8%"�#&�" (.+'%�A+)%(�.0*A"�+&$�")*(+8%�+(%�
-(*2#$%$�!<�)/%�"-%'#+0#")�" (.+'%�A+)%(�'*&" 0)+&)�#&�)/%�(%-*()�!<�4<$(*�	&8#&%%(#&8�+&$��*&" 0)#&8 
>����?�+&$�)/%�"-%'#+0#")�%'*0*8<�'*&" 0)+&)�#&�)/%�(%-*()"�!<��+($&* >����?�+&$�
#'/%�>����+?=�

Potential for cracking in the swamps and fracturing of bedrock 

1(+') (#&8�*.�)/%� --%(,*")�!%$(*'C�/+"�!%%&�*!"%(2%$�#&�)/%�-+")G�+"�+�(%" 0)�*.�0*&8A+00�,#&#&8G�A/%(%�
)/%�)%&"#0%�")(+#&"�/+2%�!%%&�8(%+)%(�)/+&��=��,,D,�*(�A/%(%�)/%�'*,-(%""#2%�")(+#&"�/+2%�!%%&�8(%+)%(�
)/+&���,,D,=�

�/%�"A+,-"�)/+)�+(%�0*'+)%$�* )"#$%�)/%�%B)%&)"�*.�)/%�-(*-*"%$�0*&8A+00"�>��#&��(%+���+&$��:�#&��(%+��?�
+(%�-(%$#')%$�)*�8%&%(+00<�%B-%(#%&'%�)%&"#0%�")(+#&"�0%""�)/+&��=��,,D,�+&$�'*,-(%""#2%�")(+#&"�0%""�)/+&�
��,,D,�$ %�)*�)/%�-(*-*"%$�,#&#&8=���)�#"� &0#C%0<G�)/%(%.*(%G�)/+)�)/%�!%$(*'C�!%&%+)/�)/%"%�"A+,-"�A* 0$�
%B-%(#%&'%�"#8&#.#'+&)�.(+') (#&8=�

1(+') (#&8�/+"�!%%&�*!"%(2%$�#&�")(%+,"�0*'+)%$�* )"#$%�)/%�%B)%&)"�*.�-(%2#* "0<�%B)(+')%$�0*&8A+00"�#&�)/%�

���'*+0.#%0$"=��1(+') (#&8�/+"�!%%&�*!"%(2%$� -�)*�;���,�.(*,�0*&8A+00"O�/*A%2%(G�)/%"%�/+2%�*'' ((%$�
A#)/#&�0+(8%�2+00%<"�+&$�/+2%�&*)�(%" 0)%$�#&�+$2%("%�#,-+')"=��4%&'%G�#)�#"�-*""#!0%�)/+)�,#&*(�+&$�#"*0+)%$�
.(+') (#&8�'* 0$�*'' (�#&�)/%�!%$(*'C�!%&%+)/�)/%�"A+,-"�0*'+)%$�* )"#$%�)/%�%B)%&)"�*.�)/%�-(*-*"%$�
0*&8A+00"O�/*A%2%(G�#)�#"� &0#C%0<�)*�(%" 0)�#&�+$2%("%�" (.+'%�#,-+')"�*&�)/%"%�"A+,-"=�

�/%�"A+,-"�)/+)�+(%�0*'+)%$�$#(%')0<�+!*2%�)/%�-(*-*"%$�0*&8A+00"�+(%�-(%$#')%$�)*�%B-%(#%&'%�)%&"#0%�
")(+#&"�8(%+)%(�)/+&��=��,,D,�+&$�'*,-(%""#2%�")(+#&"�8(%+)%(�)/+&���,,D,=���)�#"�%B-%')%$G�)/%(%.*(%G�)/+)�
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“The centre of the dam crest is at its maximum downstream position near July of each year and 
maximum upstream position near January of each year.  This change is very probably caused by 
the overall change in dam wall temperature as well as the change in the temperature gradient 
across the dam wall section.  The water storage level has remained within 0.1m of FSL since April 
2005 and so has no significant effect on deflection.  Towards the right bank the movement on the 
crest is generally smaller and more complex due to the reduced height and the changing curvature 
of the dam wall.  The several cracks in this section of the dam wall may also be influencing how the 
dam wall moves as it expands and contracts.  The fact that both ground and dam wall are vertically 
stable reduces the likelihood that mining is a factor in the measured horizontal movement.” 
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�/%�& ,%(#'+0�+&+0<"%"�.* &$�)/+)�Rthe dam performance under the full supply level will be within the 
acceptance criteria except for the potential crack of 56 % across the dam width based on a full head uplift 
pressure across 2/3 of the dam width.  This crack extent will probably be within the acceptable limit should a 
linear uplift pressure distribution [be] assumed at the dam to rock interfaceP�>�*(0%<�+("*&"G�����?=�
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�/%(%�+(%�"#B�(*'C�"/%0)%("�0*'+)%$�$#(%')0<�+!*2%�)/%�-(%2#* "0<�%B)(+')%$�����)*������#&��(%+�:�=���/%(%�
+(%�&*�8(#&$#&8�8(**2%�"#)%"�0*'+)%$�$#(%')0<�+!*2%�����)*������*(�A#)/#&�)/%�:�J�+&80%�*.�$(+A�.(*,�)/%"%�
-(%2#* "0<�%B)(+')%$�0*&8A+00"=��
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�“…the likelihoods of impacts on these sites are expected to be similar to those previously 
experienced where shelters were directly mined beneath in the Southern Coalfield”�A/%(%�
“approximately 10 % of the shelters have been affected by fracturing of the strata or shear 
movements along bedding planes and that none of the shelters have collapsed (Sefton, 2000)P�
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�,-+')"�A%(%�*!"%(2%$�)*�*&%�*.�)/%�(*'C�"/%0)%("�$ %�)*�)/%�%B)(+')#*&�*.����G�A/#'/�A+"�$%"'(#!%$�#&�)/%�
	&$�*.��+&%0�
%-*()�>��G����;?�+&$�/+"�!%%&�" ,,+(#"%$�!%0*A��

RSite 52-2-2208: Minor expansion and extension of vertical cracking in horizontal bedding plane 
observed.  While rock cracking has occurred, it is considered to be minor and unlikely to lead to 
water seepage or rock falls at Dendrobium 1. There is no art on the shelter walls and the 
archaeological deposit was not impacted by this crack.P�
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A#)/�)/%�+""%""%$�-*)%&)#+0�.*(�#,-+')"�* )0#&%$�#&�
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Isolated find 

�/%�#"*0+)%$�.#&$�>
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Grinding groove sites 
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Rock shelters 
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