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Report on Preliminary Site (Contamination) Investigation with Limited Sampling 
Proposed Development 
142 - 150 Narrow Neck Road, Katoomba 

1. Introduction

'RXJODV� 3DUWQHUV� 3W\� /WG� �'RXJODV�� KDV� EHHQ� HQJDJHG� E\� )LGHV� (QYLURQPHQWDO� RQ� EHKDOI� RI� 9'0�
3ULPH� 3W\� /WG� WR� FRPSOHWH� WKLV� SUHOLPLQDU\� VLWH� �FRQWDPLQDWLRQ�� LQYHVWLJDWLRQ� ZLWK� OLPLWHG�
VDPSOLQJ� �36,��XQGHUWDNHQ�IRU�D�SURSRVHG�GHYHORSPHQW� IRU�WKH�VLWH�DW�����������1DUURZ�1HFN�5RDG��
.DWRRPED��WKH�VLWH����7KH�VLWH�LV�VKRZQ�RQ�'UDZLQJ����$SSHQGL[�$��

7KH� LQYHVWLJDWLRQ� ZDV� XQGHUWDNHQ� LQ� DFFRUGDQFH� ZLWK� 'RXJODV¶� SURSRVDO� 3���������� GDWHG� ���
1RYHPEHU�������

7KH�REMHFWLYH�RI�WKH�36,�LV�WR�DVVHVV�WKH�SRWHQWLDO�IRU�FRQWDPLQDWLRQ�DW�WKH�VLWH�EDVHG�RQ�SDVW�DQG�SUHVHQW�
ODQG�XVHV�DQG�WR�FRPPHQW�RQ�WKH�QHHG�IRU�IXUWKHU�LQYHVWLJDWLRQ�DQG�RU�PDQDJHPHQW�ZLWK�UHJDUG�WR�WKH�
SURSRVHG�GHYHORSPHQW���,W�LV�XQGHUVWRRG�WKDW�WKH�UHSRUW�ZLOO�EH�XVHG�WR�VXSSRUW�D�GHYHORSPHQW�DSSOLFDWLRQ�
IRU�WKH�SURSRVHG�GHYHORSPHQW��

7KLV�UHSRUW�PXVW�EH�UHDG�LQ�FRQMXQFWLRQ�ZLWK�DOO�DSSHQGLFHV�LQFOXGLQJ�WKH�QRWHV�SURYLGHG�LQ�$SSHQGL[�%��

7KH�IROORZLQJ�NH\�JXLGHOLQHV�ZHUH�FRQVXOWHG�LQ�WKH�SUHSDUDWLRQ�RI�WKLV�UHSRUW��

x 1(3&�National Environment Protection (Assessment of Site Contamination) Measure 1999 (as
amended 2013) [NEPM]��1(3&���������DQG

x 16:�(3$�Guidelines for Consultants Reporting on Contaminated Land��16:�(3$��������

'RXJODV�FDUULHG�RXW�D�JHRWHFKQLFDO�LQYHVWLJDWLRQ�LQ�FRQMXQFWLRQ�ZLWK�WKLV�36,��WKH�UHVXOWV�RI�ZKLFK�DUH�
SUHVHQWHG�LQ�D�VHSDUDWH�UHSRUW��5HSRUW�����������5�����5HY����

2.� Proposed Development

,W� LV� XQGHUVWRRG� WKDW� WKH� SURSRVHG� GHYHORSPHQW� ZLOO� LQYROYH� WKH� FRQVWUXFWLRQ� RI� ���� UHVLGHQWLDO�
DSDUWPHQWV� �� ZLWK� ���� RI� WKH� UHVLGHQWLDO� *)$� LV� DOORFDWHG� WR� WKH� SURYLVLRQ� RI� LQ�ILOO� DIIRUGDEOH�
KRXVLQJ��� ��� VHUYLFHG� DSDUWPHQWV�� UHVLGHQW� IDFLOLWLHV� �DQFLOODU\� ZHOOQHVV� FHQWHU�� ZLWKLQ� %XLOGLQJ� +��
UHVWDXUDQWV�YDULRXV�LQIRUPDWLRQ�	�HGXFDWLRQ�IDFLOLWLHV�� JUHHQ� FRQQHFWLRQV�� DQG� VHFXUH�SDUNLQJ�

%DVHG�RQ�WKH�UHYLVHG�GUDZLQJV�VXSSOLHG��$QWRQLDGHV�$UFKLWHFWV��3URMHFW�1XPEHU��������'UDZLQJ�1RV��
'$����� 5HY� %�� '$����� 5HY� %�� '$����� 5HY� %�� '$�����5HY�%� DQG� '$����� 5HY� %�� GDWHG� ���
'HFHPEHU�������� WKH�SURSRVHG�EDVHPHQW�OHYHOV� DFURVV�WKH� GHYHORSPHQW�UDQJHV�IURP�5/�������P�WR�
5/���������P�� �'XH� WR� WKH� VORSLQJ�QDWXUH�RI� WKH� VLWH�� H[FDYDWLRQ�RI� XS� WR� DERXW� ��P� LV� H[SHFWHG� WR�
EH�UHTXLUHG�DORQJ�WKH�ZHVWHUQ�VLGH�RI�WKH�SURSRVHG�KRWHO�DQG�QRUWKHUQ�VLGH�RI�WKH�SURSRVHG�UHVWDXUDQW�
WR�DFKLHYH� WKH� EDVHPHQW� OHYHOV�� � ,W� LV� HVWLPDWHG� WKDW� XS� WR� DERXW� ��P� RI� H[FDYDWLRQ�ZLOO� EH� UHTXLUHG�
WR�DFKLHYH�WKH�EDVHPHQW�OHYHOV�IRU�WKH�SURSRVHG�XQLW�EXLOGLQJV��
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3. Scope of Works

7KH�VFRSH�RI�ZRUN�IRU�WKH�36,�FRPSULVHG��

x $�UHYLHZ�RI�JHRORJLFDO��VRLO��DFLG�VXOIDWH�VRLO��VDOLQLW\�DQG�K\GURJHRORJLFDO�SXEOLVKHG�LQIRUPDWLRQ�WR
DVVHVV�DQG�GRFXPHQW�WKH�VLWH¶V�HQYLURQPHQWDO�VHWWLQJ�

x 6HDUFK�IRU�JURXQGZDWHU�ERUHV�RQ�RU�DGMDFHQW� WR�WKH�VLWH�UHJLVWHUHG�ZLWK�WKH�16:�'HSDUWPHQW�RI
3ULPDU\�,QGXVWULHV��'3,��:DWHU�

x $�UHYLHZ�RI�VLWH�KLVWRU\�LQIRUPDWLRQ��FRPSULVLQJ�

o +LVWRULFDO�DHULDO�SKRWRJUDSKV�

o &XUUHQW�DQG�KLVWRULFDO� WLWOH� GHHGV�DQG�'HSRVLWHG�3ODQV� WR� LGHQWLI\�SUHYLRXV�RZQHUV� WKDW�PD\
LQGLFDWH�D�SRWHQWLDOO\�FRQWDPLQDWLQJ�DFWLYLW\�

o 6HDUFK�RI�WKH�16:�(3$�/DQG�,QIRUPDWLRQ�SXEOLF�GDWDEDVHV�KHOG�XQGHU�WKH�&RQWDPLQDWHG�/DQG
0DQDJHPHQW�$FW������DQG�WKH�3URWHFWLRQ�RI�WKH�(QYLURQPHQW�2SHUDWLRQV�$FW������IRU�WKH�VLWH
DQG�DGMRLQLQJ�SURSHUWLHV�

o 5HFRUGV�KHOG�E\�6DIH:RUN�16:�IRU�DQ\�+D]DUGRXV�&KHPLFDOV�VWRUHG�RQ�SUHPLVHV�

o &RXQFLO�6HFWLRQ������3ODQQLQJ�&HUWLILFDWH�

x $�VLWH�ZDONRYHU� WR� LGHQWLI\�FRQGLWLRQV�WKDW�PD\�LQGLFDWH�SRWHQWLDO�DUHDV�RI�HQYLURQPHQWDO�FRQFHUQ
�3$(&��

x 3UHSDUDWLRQ�RI�D�SUHOLPLQDU\�FRQFHSWXDO�VLWH�PRGHO��&60��

x 6DPSOLQJ�RI�VXUILFLDO�VRLOV�XVLQJ�D�WUDFN�PRXQWHG�ULJ�DW�VHYHQ�ORFDWLRQV��XVLQJ�D�KDQG�DXJHU�DW�IRXU
ORFDWLRQV��DQG�XVLQJ�D���WRQQH�H[FDYDWRU�ZLWK�D�����PP�ZLGH�EXFNHW�DW�HLJKW�ORFDWLRQV�

x $QDO\VLV�RI�VHOHFWHG�VRLO� VDPSOHV� IRU� WKH� IROORZLQJ�FRPPRQ�FRQWDPLQDQWV�DW�D�1$7$�DFFUHGLWHG
ODERUDWRU\�
o 0HWDOV��DUVHQLF��FDGPLXP��FKURPLXP��FRSSHU��OHDG��PHUFXU\��QLFNHO�DQG�]LQF��
o 7RWDO�UHFRYHUDEOH�K\GURFDUERQV��75+��
o %HQ]HQH��WROXHQH��HWK\OEHQ]HQH�DQG�[\OHQHV��%7(;��
o 3RO\F\FOLF�DURPDWLF�K\GURFDUERQV��3$+��
o 2UJDQRFKORULQH�SHVWLFLGHV��2&3��
o 2UJDQRSKRVSKRUXV�SHVWLFLGHV��233��
o 3RO\FKORULQDWHG�ELSKHQ\OV��3&%��
o 7RWDO�SKHQROV��DQG
o $VEHVWRV�����J�VRLO�VDPSOHV�IRU�VFUHHQLQJ�SXUSRVHV��

x 3URYLVLRQ� RI� WKLV� 36,� UHSRUW� RXWOLQLQJ� WKH� PHWKRGRORJ\� DQG� UHVXOWV� RI� WKH� LQYHVWLJDWLRQ�� SURYLGH
FRPPHQW�RQ� LGHQWLILHG�DUHDV�RI�HQYLURQPHQWDO�FRQFHUQ��$(&���D�&60�DQG�UHFRPPHQGDWLRQV� IRU
IXUWKHU�ZRUNV�LI�FRQVLGHUHG�QHFHVVDU\�
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4. Site Information

6LWH�$GGUHVV� ����������1DUURZ�1HFN�5RDG��.DWRRPED�

/HJDO�'HVFULSWLRQ� /RW���'HSRVLWHG�3ODQ���������

$UHD� ������P��

=RQLQJ� 5���0HGLXP�'HQVLW\�5HVLGHQWLDO�

/RFDO�&RXQFLO�$UHD� %OXH�0RXQWDLQV�&LW\�&RXQFLO�

&XUUHQW�8VH� 8QGHYHORSHG�±�ROG�JROI�FRXUVH�

6XUURXQGLQJ�8VHV� 1RUWK�±�5HVLGHQWLDO�
(DVW�±�5HFUHDWLRQDO±�JROI�FRXUVH�
6RXWK�±�5HFUHDWLRQDO±�JROI�FRXUVH�
:HVW�±�5HVLGHQWLDO�8QGHYHORSHG�/DQG�
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Preliminary Site (Contamination) Investigation with Limited Sampling, Proposed 
Development 
142 - 150 Narrow Neck Road, Katoomba 

Project 

210791.00.R.002.Rev3 

'HVHPber 2025 

Figure 1: Site Location (Source: Metro Map) 

5. Environmental Setting

5.1 Topography 

The regional topography generally comprises narrow crests and moderately inclined side slopes with 
elevations to between 990 m and 1010 m relative to Australian Height Datum (AHD). Site surface levels 
generally fall towards the south-east with gradients estimated to be up to 12°. The overall difference in 
level is estimated to be approximately 15 m from the highest part of the site (approximately 1013 m AHD 
on the northwest side) to the lowest (approximately 998 m AHD on the southeast side). 

N 

Approximate site boundary 

Essendene Road 

SITE 

Narrow Neck Road 
Cliff Drive 
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5.2 Site Geology 

5HIHUHQFH�WR�WKH�.DWRRPED�����������6RLO�/DQGVFDSH�6KHHW�LQGLFDWHV�WKDW�WKH�VLWH�LV�ORFDWHG�ZLWKLQ�WKH�
0HGORZ�%DWK�VRLO�ODQGVFDSH�JURXS���7KH�0HGORZ�%DWK�JURXS�W\SLFDOO\�FRQVLVWV�RI�PRGHUDWHO\�GHHS��ZHOO�
GUDLQHG�HDUWK\�VDQGV�DQG�\HOORZ�HDUWKV�RQ�FUHVWV�ZLWK�PRGHUDWHO\�GHHS��ZHOO�GUDLQHG�\HOORZ�HDUWKV�DQG�
HDUWK\� VDQGV� DQG� LPSHUIHFWO\� GUDLQHG� JUH\� HDUWKV� RQ� VLGH� VORSHV�� � 7KH� 0HGORZ� %DWK� *URXS� LV�
FKDUDFWHULVHG�E\�VWRQ\��DFLG�VRLOV�RI�YHU\�ORZ�IHUWLOLW\��YHU\�KLJK�SRWHQWLDO�DOXPLQLXP�WR[LFLW\�DQG�PRGHUDWH�
HURGLELOLW\��ORFDOLVHG�URFN�RXWFURS�DQG�ORFDOLVHG�VKDOORZ�VRLOV��

5HIHUHQFH�WR�WKH�.DWRRPED����������VFDOH�*HRORJLFDO�6HULHV�6KHHW�LQGLFDWHV�WKDW�WKH�VLWH�LV�XQGHUODLQ�
E\�%DQNV�:DOO�6DQGVWRQH�RI� WKH�1DUUDEHHQ�*URXS�RI�7ULDVVLF�DJH�� � %DQNV�:DOO�6DQGVWRQH� W\SLFDOO\�
FRPSULVHV�TXDUW]�DQG�VOLJKWO\�OLWKLF�VDQGVWRQH�ZLWK�PLQRU�LQWHUEHGGHG�FOD\VWRQH��

5.3 Acid Sulphate Soils 

5HYLHZ�RI�SXEOLVKHG�PDSSLQJ�LQGLFDWHV�WKDW�WKH�VLWH�LV�LQ�DQ�DUHD�RI�µQR�NQRZQ�RFFXUUHQFH�RI�DFLG�VXOIDWH�
VRLOV¶�� � 7KH�16:�$FLG�6XOIDWH�6RLOV�0DQXDO� ����� SXEOLVKHG�E\� WKH�$FLG�6XOIDWH�6RLOV�0DQDJHPHQW�
$GYLVRU\�&RPPLWWHH��$660$&��LQGLFDWHV�WKDW�$66��DQG�3RWHQWLDO�$FLG�6XOIDWH�6RLOV�±�3$66��QRUPDOO\�
RFFXU� LQ� DOOXYLDO� RU� HVWXDULQH� VRLOV� EHORZ�5/���P�$+'�DOWKRXJK� RFFDVLRQDOO\� DUH� HQFRXQWHUHG�XS� WR�
5/����P�$+'��

5.4 Surface Water and Groundwater 

7KH�FORVHVW� VXUIDFH�ZDWHU� UHFHSWRUV� WR� WKH�VLWH�DUH� ILYH�SRQGV�YDU\LQJ� LQ� VL]H� IURP�DERXW�����P�� WR�
�����P�� ORFDWHG�DERXW����P� WR�����P� WR� WKH�HDVW�DQG�VRXWK�RI� WKH�VLWH�� �.HGXPED�5LYHU� LV� ORFDWHG�
DSSUR[LPDWHO\�����P�HDVW�RI�WKH�VLWH��

$�VHDUFK�RI� WKH�16:�'HSDUWPHQW�RI�3ULPDU\� ,QGXVWULHV�:DWHU� �'3,�:DWHU��RQOLQH�PDS�RI� UHJLVWHUHG�
JURXQGZDWHU� ZRUNV� ZDV� XQGHUWDNHQ� DV� SDUW� RI� WKH� LQYHVWLJDWLRQ�� � 7KH� VHDUFK�� FDUULHG� RXW� RQ�
���0D\������� LGHQWLILHG� WKUHH� UHJLVWHUHG� JURXQGZDWHU� ERUHV� ZLWKLQ� ����P� RI� WKH� VLWH�� � 7KH� WKUHH�
JURXQGZDWHU�ERUHV�IURP�ZLWKLQ�����P�RI�WKH�VLWH�DUH�VXPPDULVHG�LQ�7DEOH����
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Table 1:  Summary of Available Information from Nearby Registered Groundwater Bores 

Bore ID 
Authorised Purpose 

Completion Year Status 
Location Relative to Site Final Depth 

(m) 
Standing Water 

Level (m bgl) 

*:�������
'RPHVWLF�JURXQGZDWHU�ERUH�

�����
����P�ZHVW� ���� ���

*:�������
'RPHVWLF�JURXQGZDWHU�ERUH�

�����
���P�QRUWK� ��� ���

*:�������

5HFUHDWLRQDO�JURXQGZDWHU�ERUH�

�����

����QRUWK�HDVW� ��� ���

1RWH��� EJO�±�EHORZ�JURXQG�OHYHO�

6. Site History

6.1 Historical Aerial Photography 

6HYHUDO� KLVWRULFDO� DHULDO� SKRWRJUDSKV� ZHUH� REWDLQHG� IURP� SXEOLF� GDWDEDVHV�� � ([WUDFWV� RI� WKH� DHULDO�
SKRWRJUDSKV� DUH� LQFOXGHG� LQ� $SSHQGL[� &�� � $� VXPPDU\� RI� NH\� IHDWXUHV� REVHUYHG� IRU� WKH� VLWH� DQG�
VXUURXQGLQJ�ODQG�LV�SUHVHQWHG�LQ�7DEOH����

Table 2:  Summary of Historical Aerial Photographs 

Year Site Surrounding Land Use 

����� 7KH�VLWH�DSSHDUHG�ODUJHO\�XQGHYHORSHG�
ZLWK�WKH�QRUWK�ZHVWHUQ�SRUWLRQ�KHDYLO\�
YHJHWDWHG��DQG�D�GDP�ORFDWHG�WRZDUGV�
WKH�FHQWUH�RI�WKH�VLWH���$�VPDOO�DUHD�
DSSHDUHG�WR�EH�FOHDUHG�RQ�WKH�ZHVWHUQ�
VLGH�RI�WKH�VLWH��

7KH�VXUURXQGLQJ�ODQG�WR�WKH�QRUWK�
DSSHDUHG�ODUJHO\�XQGHYHORSHG�ZLWK�D�IHZ�
UXUDO�SURSHUWLHV���$�JROI�FRXUVH�DSSHDUHG�
WR�EH�ORFDWHG�RQ�WKH�ODQG�WR�WKH�HDVW�DQG�
VRXWK���6XUURXQGLQJ�ODQG�WR�WKH�ZHVW�
DSSHDUHG�ODUJHO\�XQGHYHORSHG��

����� 7KH�VLWH�DSSHDUHG�WR�EH�ODUJHO\�
XQFKDQJHG�IURP�WKH������SKRWRJUDSK��

7KH�VXUURXQGLQJ�ODQG�WR�WKH�QRUWK�
DSSHDUHG�WR�KDYH�EHHQ�SDUWLDOO\�FOHDUHG���
6RPH�UXUDO�SURSHUWLHV�DSSHDUHG�WR�KDYH�
EHHQ�FRQVWUXFWHG�WR�WKH�ZHVW���
6XUURXQGLQJ�ODQG�WR�WKH�VRXWK�DQG�HDVW�
DSSHDUHG�ODUJHO\�XQFKDQJHG�IURP�WKH�
�����SKRWRJUDSK��

����� 7KH�VLWH�DSSHDUHG�WR�EH�ODUJHO\�
XQFKDQJHG�IURP�WKH������SKRWRJUDSK��

6XUURXQGLQJ�ODQG�WR�WKH�QRUWK��VRXWK��HDVW�
DQG�ZHVW�DSSHDUHG�ODUJHO\�XQFKDQJHG�
IURP�WKH������SKRWRJUDSK��
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Year Site Surrounding Land Use 

����� 7KH�VLWH�DSSHDUHG�WR�EH�ODUJHO\�
XQFKDQJHG�IURP�WKH������SKRWRJUDSK�
H[FHSW�WKH�GDP�DSSHDUHG�WR�KDYH�EHHQ�
ILOOHG�LQ��

7KH�ODQG�WR�WKH�QRUWK�DQG�ZHVW�DSSHDUHG�
WR�KDYH�EHHQ�IXUWKHU�GHYHORSHG���7KH�
ODQG�WR�WKH�HDVW�DQG�VRXWK�DSSHDUHG�
ODUJHO\�XQFKDQJHG�IURP�WKH������
SKRWRJUDSK��

����� 7KH�VLWH�DSSHDUHG�WR�EH�ODUJHO\�
XQFKDQJHG�IURP�WKH������SKRWRJUDSK��

7KH�VXUURXQGLQJ�ODQG�DSSHDUHG�WR�KDYH�
UHPDLQHG�ODUJHO\�XQFKDQJHG�IURP�WKH�
�����SKRWRJUDSK��

����� 7KH�VLWH�DSSHDUHG�WR�EH�ODUJHO\�
XQFKDQJHG�IURP�WKH������SKRWRJUDSK��

7KH�VXUURXQGLQJ�ODQG�DSSHDUHG�WR�KDYH�
UHPDLQHG�ODUJHO\�XQFKDQJHG�IURP�WKH�
�����SKRWRJUDSK��

����� 7KH�VLWH�DSSHDUHG�WR�EH�ODUJHO\�
XQFKDQJHG�IURP�WKH������SKRWRJUDSK�
H[FHSW�IRU�VOLJKWO\�PRUH�YHJHWDWLRQ�DQG�D�
WUDFN�PDGH�LQ�WKH�VRXWKHUQ�KDOI�RI�WKH�
VLWH���

7KH�VXUURXQGLQJ�ODQG�WR�WKH�VRXWK�ZHVW�
DQG�ZHVW�DSSHDUHG�WR�KDYH�EHHQ�
GHYHORSHG�IXUWKHU�ZLWK�DGGLWLRQDO�
UHVLGHQWLDO�SURSHUWLHV�FRQVWUXFWHG�DQG�
XQGHU�FRQVWUXFWLRQ���7KH�VXUURXQGLQJ�
ODQG�WR�WKH�HDVW�DQG�VRXWK�DSSHDUHG�WR�
KDYH�XQGHUJRQH�ODQGVFDSLQJ�DFWLYLWLHV�
DQG�WKH�FRQVWUXFWLRQ�RI�GDPV���7KH�
VXUURXQGLQJ�ODQG�WR�WKH�QRUWK�DSSHDUHG�WR�
KDYH�UHPDLQHG�ODUJHO\�XQFKDQJHG�IURP�
WKH������SKRWRJUDSK��

����� 7KH�VLWH�DSSHDUHG�WR�EH�ODUJHO\�
XQFKDQJHG�IURP�WKH������SKRWRJUDSK��

7KH�VXUURXQGLQJ�ODQG�DSSHDUHG�WR�KDYH�
UHPDLQHG�ODUJHO\�XQFKDQJHG�IURP�WKH�
�����SKRWRJUDSK��

����� 7KH�VLWH�DSSHDUHG�WR�EH�ODUJHO\�
XQFKDQJHG�IURP�WKH������SKRWRJUDSK�

7KH�VXUURXQGLQJ�ODQG�DSSHDUHG�WR�KDYH�
UHPDLQHG�ODUJHO\�XQFKDQJHG�IURP�WKH�
�����SKRWRJUDSK��

$�EULHI�UHYLHZ�RI�VDWHOOLWH�LPDJHV�VRXUFHG�IURP�0HWUR�0DS�IURP������WR������ZDV�DOVR�FDUULHG�RXW���7KH�
VLWH�DQG�VXUURXQGLQJ�ODQG�DSSHDUHG�WR�UHPDLQ�ODUJHO\�XQFKDQJHG�EHWZHHQ������DQG������H[FHSW�IRU�
WKH�IXUWKHU�UHVLGHQWLDO�GHYHORSPHQW�WR�WKH�VRXWK�ZHVW�RI�WKH�VLWH��

6.2 Title Deeds 

$� KLVWRULFDO� WLWOH� GHHGV� VHDUFK� ZDV� XVHG� WR� REWDLQ� RZQHUVKLS� DQG� RFFXSDQF\� LQIRUPDWLRQ� LQFOXGLQJ�
FRPSDQ\�QDPHV�DQG�WKH�RFFXSDWLRQV�RI�LQGLYLGXDOV���7KH�WLWOH�LQIRUPDWLRQ�FDQ�DVVLVW�LQ�WKH�LGHQWLILFDWLRQ�
RI�SUHYLRXV�ODQG�XVHV�E\�WKH�FRPSDQ\�QDPHV�RU�WKH�VLWH�RZQHUV�DQG�FDQ��WKHUHIRUH��DVVLVW�LQ�HVWDEOLVKLQJ�
ZKHWKHU� WKHUH�ZHUH�SRWHQWLDOO\� FRQWDPLQDWLQJ�DFWLYLWLHV�RFFXUULQJ�DW� WKH�VLWH�� �$�VXPPDU\�RI� WKH� WLWOH�
GHHGV�DQG�SRVVLEOH�ODQG�XVHV��ZLWK�UHIHUHQFH�WR�WKH�DHULDO�SKRWRJUDSKV�DQG�RWKHU�KLVWRULFDO�VHDUFKHV��
LV�SUHVHQWHG�LQ�7DEOH�����7KH�FRPSOHWH�FRS\�RI�WKH�VHDUFK�DQG�FDGDVWUH�PDS�LV�LQFOXGHG�LQ�$SSHQGL[�'��
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Table 3:  Historical Title Deeds 

Date of Acquisition 
and Term Held Registered Proprietor(s) & Occupations Inferred Land Use 

As regards part numbered (1) on Cadastral 
Records Enquiry Report

&LUFD������ 5RDG�SURYLGHG�IRU�LQ�'�3������� 5RDG�

�����
$SSOLFDWLRQ� IRU� WKH� &ORVLQJ� DQG� 3XUFKDVH� RI�
5RDGV�� 5RDG� 3XUFKDVH� $SSOLFDWLRQ� E\� 7KH�
&RXQFLO�RI�WKH�0XQLFLSDOLW\�RI�.DWRRPED�

5RDG�

�����WR������
7KH�&RXQFLO�RI�WKH�0XQLFLSDOLW\�RI�.DWRRPED�
7KHQ��7KH�%OXH�0RXQWDLQV�&LW\�&RXQFLO�
1RZ��&RXQFLO�RI�WKH�&LW\�RI�%OXH�0RXQWDLQV�

5HFUHDWLRQDO�

As regards part numbered (2) on Cadastral 
Records Enquiry Report

�����WR������ 7KH�6RXWK�.DWRRPED�/DQG�&RPSDQ\�/LPLWHG� 5HFUHDWLRQDO�

�����WR������ 0DUMRULH�*UDFH�+DUULVRQ��6SLQVWHU�� 5XUDO�UHVLGHQWLDO�

�����WR������ 3KLOLS�*HRUJH�+DUULVRQ��%RDUGLQJ�+RXVH�
3URSULHWRU��� 5XUDO�UHVLGHQWLDO�

�����WR������ 7KH�%OXH�0RXQWDLQV�&LW\�&RXQFLO��
1RZ��&RXQFLO�RI�WKH�&LW\�RI�%OXH�0RXQWDLQV� 5HFUHDWLRQDO�

As regards part numbered (3) on Cadastral 
Records Enquiry Report

�����WR������ 7KH�6RXWK�.DWRRPED�/DQG�&RPSDQ\�/LPLWHG� 5HFUHDWLRQDO�

�����WR������
7KH�&RXQFLO�RI�WKH�0XQLFLSDOLW\�RI�.DWRRPED�
7KHQ��7KH�%OXH�0RXQWDLQV�&LW\�&RXQFLO�
1RZ��&RXQFLO�RI�WKH�&LW\�RI�%OXH�0RXQWDLQV�

5HFUHDWLRQDO�

As regards part numbered (4) on Cadastral 
Records Enquiry Report

�����WR������ 7KH�6RXWK�.DWRRPED�/DQG�&RPSDQ\�/LPLWHG� 5HFUHDWLRQDO�

�����WR������ +HQU\�6HOZ\Q�=LHPV��0RWRU�*DUDJH�3URSULHWRU� 5XUDO�UHVLGHQWLDO�

�����WR������ (OOHQ�1RUDK�&DUUROO��0DUULHG�:RPDQ�� 5XUDO�UHVLGHQWLDO�

�����WR������ 7KH�%OXH�0RXQWDLQV�&LW\�&RXQFLO��
1RZ��&RXQFLO�RI�WKH�&LW\�RI�%OXH�0RXQWDLQV� 5HFUHDWLRQDO�

As regards part numbered (5) on Cadastral 
Records Enquiry Report

�����WR������ 7KH�6RXWK�.DWRRPED�/DQG�&RPSDQ\�/LPLWHG� 5HFUHDWLRQDO�

�����WR������
7KH�&RXQFLO�RI�WKH�0XQLFLSDOLW\�RI�.DWRRPED�
7KHQ��7KH�%OXH�0RXQWDLQV�&LW\�&RXQFLO�
1RZ��&RXQFLO�RI�WKH�&LW\�RI�%OXH�0RXQWDLQV�

5HFUHDWLRQDO�
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Date of Acquisition 
and Term Held Registered Proprietor(s) & Occupations Inferred Land Use 

As regards part numbered (6) on Cadastral 
Records Enquiry Report

�����WR������ 7KH�6RXWK�.DWRRPED�/DQG�&RPSDQ\�/LPLWHG� 5HFUHDWLRQDO�

�����WR������ +HQU\�6HOZ\Q�=LHPV��0RWRU�*DUDJH�
3URSULHWRU�� 5XUDO�UHVLGHQWLDO�

�����WR������ 7KH�%OXH�0RXQWDLQV�&LW\�&RXQFLO��
1RZ��&RXQFLO�RI�WKH�&LW\�RI�%OXH�0RXQWDLQV� 5HFUHDWLRQDO�

As regards the whole of the subject land

�����WR������ .DWRRPED�(VFDUSPHQWV�(VWDWH�3W\�/WG� 5HFUHDWLRQDO�8QXVHG�

�����WR�GDWH� ��.HH�%OXH�0RXQWDLQV�3W\�/WG� 8QXVHG�
��'HQRWHV�FXUUHQW�UHJLVWHUHG�SURSULHWRU�

/HDVHV����1,/�

(DVHPHQWV�����

- ������������'�3������������(DVHPHQW�WR�GUDLQ�ZDWHU�����PHWUH�V��ZLGH��)��DIIHFWLQJ�WKH�SDUW�V��
VKRZQ�VR�EXUGHQHG�LQ�WKH�WLWOH�GLDJUDP�

6.3 Public Registers and Planning Records 

(3$�1RWLFHV�DYDLODEOH�
XQGHU�6HFWLRQ����RI�WKH�
&RQWDPLQDWHG�/DQGV�
0DQDJHPHQW�$FW��&/0�
$FW��

'DWDEDVH�VHDUFKHG�
���0D\�������

7KHUH�ZHUH�QR�UHFRUGV�RI�QRWLFHV�IRU�WKH�VLWH�RU�DGMDFHQW�VLWHV��

6LWHV�QRWLILHG�WR�(3$�
XQGHU�6HFWLRQ����RI�WKH�
&/0�$FW��

'DWDEDVH�VHDUFKHG�
���0D\������

7KH�VLWH�DQG�DGMDFHQW�VLWHV�ZHUH�QRW�OLVWHG�DV�D�QRWLILHG�FRQWDPLQDWHG�
VLWH��

/LFHQFHV�OLVWHG�XQGHU�
6HFWLRQ�����RI�WKH�
3URWHFWLRQ�RI�WKH�
(QYLURQPHQW�2SHUDWLRQV�
$FW�������32(2�$FW��

7KHUH�ZHUH�QR�UHFRUGV�LVVXHG�WR�WKH�VLWH�RU�DGMDFHQW�VLWHV��
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'DWDEDVH�VHDUFKHG�
���0D\������

6DIH:RUN�16:�GDWHG�
��-XQH������

$�6DIH:RUN�VHDUFK��UHFHLYHG�RQ����-XQH�������GLG�QRW�ORFDWH�DQ\�
UHFRUGV�KHOG�E\�6DIH:RUN�SHUWDLQLQJ�WR�WKH�VWRUDJH�RI�KD]DUGRXV�
FKHPLFDOV���7KH�UHVXOWV�DUH�LQFOXGHG�LQ�$SSHQGL[�(����

3ODQQLQJ�&HUWLILFDWH�
6HFWLRQ���������	����
���0D\�������

7KH�VLWH�LV�VXEMHFW�WR�D�&RQWDPLQDWHG�/DQGV�3ROLF\�IRU�FRQWDPLQDWHG�DQG�
SRWHQWLDOO\�FRQWDPLQDWHG�ODQG��
�SURYLGHG�LQ�$SSHQGL[�(��

&RXQFLO�5HFRUGV� 1R�UHOHYDQW�UHFRUGV�ZHUH�DYDLODEOH�DW�WKH�WLPH�RI�UHSRUWLQJ�

6.4 Site History Integrity Assessment 

7KH� LQIRUPDWLRQ� XVHG� WR� HVWDEOLVK� WKH� KLVWRU\� RI� WKH� VLWH� ZDV� VRXUFHG� IURP� UHSXWDEOH� DQG� UHOLDEOH�
UHIHUHQFH�GRFXPHQWV��PDQ\�RI�ZKLFK�ZHUH�RIILFLDO�UHFRUGV�KHOG�E\�*RYHUQPHQW�GHSDUWPHQWV�DJHQFLHV���
7KH� GDWDEDVHV� PDLQWDLQHG� E\� YDULRXV� *RYHUQPHQW� DJHQFLHV� SRWHQWLDOO\� FDQ� FRQWDLQ� KLJK� TXDOLW\�
LQIRUPDWLRQ��EXW�VRPH�RI�WKHVH�GR�QRW�FRQWDLQ�DQ\�GDWD�DW�DOO��

,Q�SDUWLFXODU��DHULDO�SKRWRJUDSKV�FDQ�SURYLGH�KLJK�TXDOLW\� LQIRUPDWLRQ�WKDW� LV�JHQHUDOO\� LQGHSHQGHQW�RI�
PHPRU\�RU�GRFXPHQWDWLRQ���7KH\�DUH�RQO\�DYDLODEOH�DW�LQWHUYDOV�RI�VHYHUDO�\HDUV��VR�VRPH�JDSV�H[LVW�LQ�
WKH�LQIRUPDWLRQ�IURP�WKLV�VRXUFH���7KH�REVHUYHG�VLWH�IHDWXUHV�DUH�RSHQ�WR�GLIIHUHQW�LQWHUSUHWDWLRQV�DQG�
FDQ�EH�DIIHFWHG�E\�WKH�WLPH�RI�GD\�DQG�RU�\HDU�DW�ZKLFK�WKH\�ZHUH�WDNHQ��DV�ZHOO�DV�VSHFLILF�HYHQWV��VXFK�
DV�IORRGLQJ���&DUH�KDV�EHHQ�WDNHQ�WR�FRQVLGHU�GLIIHUHQW�SRVVLEOH�LQWHUSUHWDWLRQV�RI�DHULDO�SKRWRJUDSKV�
DQG�WR�FRQVLGHU�WKHP�LQ�FRQMXQFWLRQ�ZLWK�RWKHU�OLQHV�RI�HYLGHQFH��

6.5 Summary of Site History 

7KH�VLWH�KLVWRU\�LQIRUPDWLRQ�VXJJHVWV�WKDW�SDUWV�RI�WKH�VLWH�ZHUH�XVHG�DV�D�URDG�EHWZHHQ�FLUFD������DQG�
�����DIWHU�ZKLFK� WKH�VLWH�ZDV�SUHGRPLQDQWO\�XVHG� IRU� UHFUHDWLRQDO�DQG�RU� UXUDO� UHVLGHQWLDO� SXUSRVHV���
%HWZHHQ������DQG������WKH�VLWH�ZDV�DFTXLUHG�E\�7KH�%OXH�0RXQWDLQV�&LW\�&RXQFLO�DIWHU�ZKLFK�WKH�VLWH�
ZDV�RQO\�XVHG�IRU�UHFUHDWLRQDO�SXUSRVHV���7KH�GDP�ORFDWHG�WRZDUGV�WKH�FHQWUH�RI�WKH�VLWH�ZDV�ILOOHG�LQ�
VRPHWLPH�EHWZHHQ������DQG��������,Q������WKH�ODQG�ZDV�DFTXLUHG�E\�.DWRRPED�(VFDUSPHQWV�(VWDWH�
3W\�/WG�DQG�DJDLQ�XVHG� IRU� UHFUHDWLRQDO� SXUSRVHV�XQWLO� �����ZKHQ� WKH�.DWRRPED�*ROI�&OXE�FHDVHG�
RSHUDWLRQ���,Q������WKH�VLWH�ZDV�DFTXLUHG�E\�WKH�FXUUHQW�RZQHU�DQG�KDV�VLQFH�EHHQ�XQXVHG��

7. Site Walkover

$� VLWH� ZDONRYHU� ZDV� XQGHUWDNHQ� E\� DQ� HQYLURQPHQWDO� VFLHQWLVW� RQ� ���0D\������� � 7KH� JHQHUDO� VLWH�
WRSRJUDSK\�ZDV�FRQVLVWHQW�ZLWK�WKDW�GHVFULEHG�LQ�6HFWLRQ�������7KH�VLWH�OD\RXW�DSSHDUV�WR�KDYH�UHPDLQHG�
XQFKDQJHG�IURP�WKH������DHULDO�SKRWRJUDSK���7KH�IROORZLQJ�NH\�VLWH�IHDWXUHV�SHUWLQHQW�WR�WKH�36,�ZHUH�
REVHUYHG��UHIHU�WR�SKRWRJUDSKV�LQ�$SSHQGL[�)����7KH�ORFDWLRQV�RI�WKHVH�NH\�VLWH�IHDWXUHV�DUH�VKRZQ�RQ�
WKH�6LWH�)HDWXUHV�3ODQ��UHIHU�WR�'UDZLQJ����$SSHQGL[�)���
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x $Q�DUHD�RI�GLVFDUGHG�EXLOGLQJ�ZDVWH�ZDV�ORFDWHG�LQ�WKH�ZHVWHUQ�SRUWLRQ�RI�WKH�VLWH�� �7KH�EXLOGLQJ
ZDVWH�DSSHDUHG�WR�FRPSULVH�EULFNV��PHWDO�VWDU�SLFNHWV��PHWDO�SLSHV�DQG�ZLUH��3KRWRJUDSKV���DQG
�����0RVW�RI�WKH�DUHD�ZDV�FRYHUHG�ZLWK�WKLFN�EODFNEHUU\�EXVKHV�WKHUHIRUH�D�WKRURXJK�LQVSHFWLRQ�RI
DOO�VXUIDFHV�ZLWKLQ�WKH�DUHD�RI�EXLOGLQJ�ZDVWH�ZDV�QRW�SRVVLEOH�

x 7KH�UXLQV�RI�D�IRUPHU�VWUXFWXUH�ZHUH� ORFDWHG� LQ� WKH�VRXWK�ZHVWHUQ�SRUWLRQ�RI� WKH�VLWH�� �7KH�UXLQV
DSSHDUHG�WR�FRPSULVH�D�IORRU�DQG�ZDOO�RI�D�IRUPHU�VWUXFWXUH�FRQVWUXFWHG�RI�ODUJH�VDQGVWRQH�EORFNV
�3KRWRJUDSKV���DQG����

x /DUJH�SDWFKHV�RI�ZHHGV�FRPSULVHG�RI�EODFNEHUU\�EXVKHV�DQG�SULYHW�ZHUH� ORFDWHG� LQ� WKH�FHQWUDO
�ILOOHG�LQ�GDP�ORFDWLRQ��DQG�VRXWK�HDVWHUQ�SRUWLRQV�RI�WKH�VLWH��3KRWRJUDSKV���������DQG������$�OLPLWHG
LQYHVWLJDWLRQ��LQFOXGLQJ�VKDOORZ�VFUDSLQJ�ZLWK�DQ�H[FDYDWRU�ZDV�FRPSOHWHG�ZLWKLQ�WKH�ZHHG�SDWFKHV
DW�VHYHUDO� ORFDWLRQV�DQG�GLG�QRW� LGHQWLI\�DQ\�DQWKURSRJHQLF�PDWHULDO�RU� ILOO�EHQHDWK� WKH�SDWFKHV�
*LYHQ�WKH�GHQVH�QDWXUH�RI�WKH�SDWFKHV��KRZHYHU��D�WKRURXJK�LQVSHFWLRQ�RI�DOO�VXUIDFHV�EHQHDWK�WKH
ZHHG�SDWFKHV�ZDV�QRW�SRVVLEOH�

x 5HPQDQW� QDWLYH� EXVKODQG� DQG� WKH� UHPDLQV� RI� DQ� ROG�� XQVHDOHG� URDG� ZHUH� ORFDWHG� DFURVV� WKH
VRXWKHUQ�SRUWLRQ�RI�WKH�VLWH��3KRWRJUDSK����

x 0HWDO�LUULJDWLRQ�SLSHV�ZHUH�REVHUYHG�VWLFNLQJ�RXW�RI�WKH�JURXQG�VXUIDFH�LQ�WKH�VRXWKHUQ�SRUWLRQ�RI
WKH�VLWH��3KRWRJUDSK�����

x 5HPQDQW�QDWLYH�EXVKODQG�ZDV�ORFDWHG�DFURVV�PRVW�RI�WKH�QRUWKHUQ�SRUWLRQV�RI�WKH�VLWH��3KRWRJUDSKV
�������DQG�����

x 7KH�UHPDLQGHU�RI�WKH�VLWH�ZDV�PRVWO\�YDFDQW�DQG�ODUJHO\�JUDVV�FRYHUHG�SDGGRFNV��3KRWRJUDSK�����

x 5HVLGHQWLDO�SURSHUWLHV�ZHUH�ORFDWHG�WR�WKH�ZHVW��VRXWKZHVW�DQG�QRUWK�RI�WKH�VLWH��3KRWRJUDSKV���
DQG�����

x $�JROI�FRXUVH�ZDV�ORFDWHG�WR�WKH�LPPHGLDWH�HDVW�DQG�VRXWKHDVW�RI�WKH�VLWH�

8. Preliminary Conceptual Site Model

$�FRQFHSWXDO�VLWH�PRGHO��&60��LV�D�UHSUHVHQWDWLRQ�RI�VLWH�UHODWHG�LQIRUPDWLRQ�UHJDUGLQJ�FRQWDPLQDWLRQ�
VRXUFHV��UHFHSWRUV�DQG�H[SRVXUH�SDWKZD\V�EHWZHHQ�WKRVH�VRXUFHV�DQG�UHFHSWRUV���7KH�&60�SURYLGHV�
WKH�IUDPHZRUN�IRU�LGHQWLI\LQJ�KRZ�WKH�VLWH�EHFDPH�FRQWDPLQDWHG�DQG�KRZ�SRWHQWLDO�UHFHSWRUV�PD\�EH�
H[SRVHG�WR�FRQWDPLQDWLRQ�HLWKHU�LQ�WKH�SUHVHQW�RU�WKH�IXWXUH�L�H��LW�HQDEOHV�DQ�DVVHVVPHQW�RI�WKH�SRWHQWLDO�
VRXUFH�±�SDWKZD\�±�UHFHSWRU�OLQNDJHV��FRPSOHWH�SDWKZD\V���

Potential Sources 

%DVHG�RQ� WKH� FXUUHQW� LQYHVWLJDWLRQ�� WKH� IROORZLQJ� SRWHQWLDO� VRXUFHV� RI� FRQWDPLQDWLRQ�DQG�DVVRFLDWHG�
FRQWDPLQDQWV�RI�SRWHQWLDO�FRQFHUQ��&23&��KDYH�EHHQ�LGHQWLILHG����

x 6����)LOO��0D\�EH�DVVRFLDWHG�ZLWK�OHYHOOLQJ�RQ�WKH�VLWH��ILOOLQJ�WKH�IRUPHU�GDP�DQG�SRWHQWLDO�EXU\LQJ
RI�ZDVWH�
R &23&� LQFOXGH� PHWDOV�� WRWDO� UHFRYHUDEOH� K\GURFDUERQV� �75+��� EHQ]HQH�� WROXHQH�

HWK\OEHQ]HQH�� [\OHQH� �%7(;��� SRO\F\FOLF� DURPDWLF� K\GURFDUERQV� �3$+��� SRO\FKORULQDWHG
ELSKHQ\OV� �3&%��� RUJDQRFKORULQH� SHVWLFLGHV� �2&3��� RUJDQRSKRVSKRUXV� SHVWLFLGHV� �233��
SKHQROV�DQG�DVEHVWRV�
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x 6����3RVVLEOH�IRUPHU�EXLOGLQJV�

R &23&�LQFOXGH�DVEHVWRV��V\QWKHWLF�PLQHUDO�ILEUHV��60)���OHDG�DQG�3&%�

x 6����%XLOGLQJ�ZDVWH�
R &23&�LQFOXGH�PHWDOV��75+��%7(;��3$+��3&%��2&3��233��SKHQROV�DQG�DVEHVWRV�

x 6����%XULHG�LUULJDWLRQ�SLSHV�
R &23&�LQFOXGH�DVEHVWRV�

Potential Receptors 

7KH�IROORZLQJ�SRWHQWLDO�KXPDQ�UHFHSWRUV�KDYH�EHHQ�LGHQWLILHG��

x 5����&XUUHQW�VLWH�XVHUV�>RSHQ�DFFHVV@�

x 5���&RQVWUXFWLRQ�DQG�PDLQWHQDQFH�ZRUNHUV�

x 5����(QG�XVHUV�>UHVLGHQWLDO@��DQG

x 5����$GMDFHQW�VLWH�XVHUV�>UHVLGHQWLDO@�

7KH�IROORZLQJ�SRWHQWLDO�HQYLURQPHQWDO�UHFHSWRUV�KDYH�EHHQ�LGHQWLILHG��

x 5����6XUIDFH�ZDWHU�>LQVHUW�VXUIDFH�ZDWHU�ERG\���ERGLHV�DW�ULVN��DQG�ZKHWKHU�IUHVK��EUDFNLVK�RU�VDOLQH@�

x 5����*URXQGZDWHU��DQG

x 5����7HUUHVWULDO�HFRV\VWHPV�

Potential Pathways 

7KH�IROORZLQJ�SRWHQWLDO�SDWKZD\V�LQ�UHODWLRQ�WR�KXPDQ�UHFHSWRUV�KDYH�EHHQ�LGHQWLILHG��

x 3����,QJHVWLRQ�DQG�GHUPDO�FRQWDFW�

x 3����,QKDODWLRQ�RI�GXVW�DQG�RU�YDSRXUV�

7KH�IROORZLQJ�SRWHQWLDO�SDWKZD\V�LQ�UHODWLRQ�WR�WKH�HQYLURQPHQWDO�UHFHSWRUV�KDYH�EHHQ�LGHQWLILHG��

x 3����6XUIDFH�ZDWHU�UXQ�RII�

x 3����/DWHUDO�PLJUDWLRQ�RI�JURXQGZDWHU�SURYLGLQJ�EDVH�IORZ�WR�ZDWHU�ERGLHV�

x 3����/HDFKLQJ�RI�FRQWDPLQDQWV�DQG�YHUWLFDO�PLJUDWLRQ�LQWR�JURXQGZDWHU��DQG

x 3����,QKDODWLRQ��LQJHVWLRQ�DQG�DEVRUSWLRQ�

Summary of Potentially Complete Exposure Pathways 

$� µVRXUFH±SDWKZD\±UHFHSWRU¶� DSSURDFK� KDV� EHHQ� XVHG� WR� DVVHVV� WKH� SRWHQWLDO� ULVNV� RI� KDUP� EHLQJ�
FDXVHG�WR�KXPDQ�RU�HQYLURQPHQWDO�UHFHSWRUV�IURP�FRQWDPLQDWLRQ�VRXUFHV�RQ�RU�LQ�WKH�YLFLQLW\�RI�WKH�VLWH��
YLD� H[SRVXUH� SDWKZD\V� �SRWHQWLDO� FRPSOHWH� SDWKZD\V��� � 7KH� SRVVLEOH� SDWKZD\V� EHWZHHQ� WKH� DERYH�
VRXUFHV��6��DQG�6���DQG�UHFHSWRUV��5��WR�5���DUH�SURYLGHG�LQ�EHORZ�7DEOH����
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Table 4:  Summary of Potentially Complete Exposure Pathways 

Source and 
COPC Transport Pathway Receptor Risk Management 

Action 

6����)LOO��0HWDOV��
75+��%7(;��3$+��
2&3��233�DQG�
DVEHVWRV�

6����3RVVLEOH�
IRUPHU�EXLOGLQJV���
DVEHVWRV��V\QWKHWLF�
PLQHUDO�ILEUHV�
�60)���OHDG�DQG�
3&%��

6��� %XLOGLQJ�
ZDVWH� �0HWDOV�
75+�� %7(;�� 3$+��
2&3�� 233� DQG�
DVEHVWRV�

6��� � %XULHG�
LUULJDWLRQ� SLSHV� ��
DVEHVWRV�

3����,QJHVWLRQ�DQG�GHUPDO�
FRQWDFW�

3����,QKDODWLRQ�RI�GXVW�DQG�RU�
YDSRXUV�

5���&XUUHQW�XVHUV�>RSHQ�
DFFHVV@�

5����&RQVWUXFWLRQ�DQG�
PDLQWHQDQFH�
ZRUNHUV�

5����(QG�XVHUV�
>UHVLGHQWLDO@�

$Q�LQWUXVLYH�
LQYHVWLJDWLRQ�LV�

UHFRPPHQGHG�WR�DVVHVV�
SRVVLEOH�FRQWDPLQDWLRQ�
LQFOXGLQJ�WHVWLQJ�RI�WKH�
VRLOV���,I�FRQWDPLQDWLRQ�LV�

LGHQWLILHG�WHVWLQJ�RI�
JURXQGZDWHU�PD\�EH�

UHTXLUHG��

3����,QKDODWLRQ�RI�GXVW�DQG�RU�
YDSRXUV�

5����$GMDFHQW�VLWH�XVHUV�
>UHVLGHQWLDO@�

3����6XUIDFH�ZDWHU�UXQ�RII�

3����/DWHUDO�PLJUDWLRQ�RI�
JURXQGZDWHU�SURYLGLQJ�
EDVH�IORZ�WR�ZDWHU�

ERGLHV�

5���6XUIDFH�ZDWHU�

3����/HDFKLQJ�RI�FRQWDPLQDQWV�
DQG�YHUWLFDO�PLJUDWLRQ�
LQWR�JURXQGZDWHU�

5���*URXQGZDWHU�

3����,QKDODWLRQ��LQJHVWLRQ�DQG�
DEVRUSWLRQ�

5���7HUUHVWULDO�
HFRV\VWHPV�

9. Sampling and Analysis Quality Plan

9.1 Data Quality Objectives 

7KH�36,�ZDV�GHYLVHG�ZLWK�UHIHUHQFHV�WR�WKH�VHYHQ�VWHS�GDWD�TXDOLW\�REMHFWLYH�SURFHVV�ZKLFK�LV�SURYLGHG�
LQ�$SSHQGL[�%�6FKHGXOH�%���1(3&����������7KH�'42�SURFHVV�LV�RXWOLQHG�LQ�$SSHQGL[�*��

9.2 Soil Sampling Locations and Rationale 

%DVHG�RQ�WKH�&60�DQG�GDWD�TXDOLW\�REMHFWLYHV��'42��WKH�IROORZLQJ�VDPSOLQJ�UDWLRQDOH�ZDV�DGRSWHG��

$� V\VWHPDWLF� VDPSOLQJ� VWUDWHJ\� EDVHG� RQ� WKH� 16:� (3$� Contaminated Sites, Sampling Design
Guidelines��16:�(3$��������ZRXOG�UHTXLUH�DSSUR[LPDWHO\����ORFDWLRQV���+RZHYHU��DV�WKLV�LV�WKH�36,�
VWDJH�DQG�JLYHQ�WKH�UHVWULFWHG�DFFHVV�LQ�DUHDV�RI�WKH�VLWH�VDPSOHV�ZHUH�FROOHFWHG�IURP����ORFDWLRQV��
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(QYLURQPHQWDO� ILHOG� ZRUN� LQFOXGLQJ� D� VLWH� ZDONRYHU� DQG� VRLO� VDPSOLQJ� ZDV� XQGHUWDNHQ� RQ� ��� DQG�
���0D\������LQ�FRQMXQFWLRQ�ZLWK�'RXJODV¶�JHRWHFKQLFDO�LQYHVWLJDWLRQ��

7KH�VDPSOLQJ�ORFDWLRQV�DUH�VKRZQ�RQ�'UDZLQJ����$SSHQGL[�$���7KH�VDPSOHV�ZHUH�REWDLQHG�IURP�WHVW�
SLWV� DQG� ERUHKROHV� ORFDWHG� LQ� UHDGLO\� DFFHVVLEOH� DUHDV� RI� WKH� VLWH� DQG� SURYLGHG� D� OLPLWHG� �DOEHLW�
SUHOLPLQDU\��FRYHUDJH�RI�WKH�VRLO�SURILOH�DQG�FRQWDPLQDWLRQ�VWDWXV��

6HOHFWHG�VRLO�VDPSOHV�ZHUH�DQDO\VHG�IRU�WKH�FKHPLFDOV�RI�FRQFHUQ� OLVWHG�LQ�6HFWLRQ�����6DPSOHV�ZHUH�
VHOHFWHG� EDVHG�RQ� VLWH� REVHUYDWLRQV� �ILOO� W\SH��� DQG� WKHLU� ORFDWLRQ�ZLWKLQ� WKH� VXEVRLO� VWUDWD� �i.e. ILOO� RU�
QDWXUDO����

9.3 Soil Sampling Procedures 

(QYLURQPHQWDO�VDPSOLQJ�ZDV�SHUIRUPHG�ZLWK�UHIHUHQFH�WR�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV���$OO�VDPSOLQJ�
GDWD�ZDV�UHFRUGHG�RQ�WHVW�SLW�RU�ERUHKROH�ORJV��$SSHQGL[�-��DQG�VDPSOHV�VHOHFWHG�IRU�ODERUDWRU\�DQDO\VLV�
ZHUH� UHFRUGHG�RQ�'RXJODV�FKDLQ�RI�FXVWRG\� �&R&��VKHHWV� �$SSHQGL[�.��� �7KH�JHQHUDO�VRLO� VDPSOLQJ�
SURFHGXUH�FRPSULVHG��

x 6RLO�VDPSOHV�ZHUH�UHFRYHUHG�GLUHFWO\�IURP�DXJHUV�RU�H[FDYDWRU�EXFNHW�

x 8VH�RI�GLVSRVDEOH�VDPSOLQJ�HTXLSPHQW�LQFOXGLQJ�GLVSRVDEOH�QLWULOH�JORYHV�

x 7UDQVIHU�RI�VDPSOHV�LQWR�ODERUDWRU\�SUHSDUHG�JODVV�MDUV�DQG�FDSSLQJ�LPPHGLDWHO\�ZLWK�7HIORQ�OLQHG
OLGV�

x :HDU�D�QHZ�GLVSRVDEOH�QLWULOH�JORYH�IRU�HDFK�VDPSOH�SRLQW�WKHUHE\�PLQLPLVLQJ�SRWHQWLDO�IRU�FURVV�
FRQWDPLQDWLRQ�

x &ROOHFW�����UHSOLFDWH�VDPSOHV�IRU�4&�SXUSRVHV�

x /DEHOOLQJ�RI�VDPSOLQJ�FRQWDLQHUV�ZLWK�LQGLYLGXDO�DQG�XQLTXH�LGHQWLILFDWLRQ�GHWDLOV��LQFOXGLQJ�SURMHFW
QXPEHU��VDPSOH�ORFDWLRQ�DQG�VDPSOH�GHSWK�

x 3ODFHPHQW�RI�VDPSOH�FRQWDLQHUV�DQG�]LS�ORFN�EDJV�IRU�DVEHVWRV�DQDO\VLV�LQWR�D�FRROHG��LQVXODWHG
DQG�VHDOHG�FRQWDLQHU�IRU�WUDQVSRUW�WR�WKH�ODERUDWRU\��DQG

x 8VH�FKDLQ�RI�FXVWRG\�GRFXPHQWDWLRQ�

10. Site Assessment Criteria

7KH�VLWH�DVVHVVPHQW�FULWHULD��6$&��DSSOLHG�LQ�WKH�FXUUHQW�LQYHVWLJDWLRQ�DUH�LQIRUPHG�E\�WKH�&60��6HFWLRQ�
�� ZKLFK�LGHQWLILHG�KXPDQ�DQG�HQYLURQPHQWDO�UHFHSWRUV�WR�SRWHQWLDO�FRQWDPLQDWLRQ�RQ�WKH�VLWH���$QDO\WLFDO
UHVXOWV�DUH�DVVHVVHG��DV�D�7LHU���DVVHVVPHQW��DJDLQVW�WKH�6$&�FRPSULVLQJ�SULPDULO\�WKH�LQYHVWLJDWLRQ
DQG�VFUHHQLQJ�OHYHOV�RI�6FKHGXOH�%��RI�1(3&��������

7KH�LQYHVWLJDWLRQ�DQG�VFUHHQLQJ�OHYHOV�DSSOLHG�LQ�WKH�FXUUHQW�LQYHVWLJDWLRQ�FRPSULVH�OHYHOV�DGRSWHG�IRU�
D�JHQHULF�UHVLGHQWLDO�ODQG�XVH�VFHQDULR���7KH�GHULYDWLRQ�RI�WKH�6$&�LV�LQFOXGHG�LQ�$SSHQGL[�+�DQG�WKH�
DGRSWHG�6$&�DUH�OLVWHG�RQ�WKH�VXPPDU\�DQDO\WLFDO�UHVXOWV�WDEOHV�LQ�$SSHQGL[�,��
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11. Results

11.1 Field Observations 

7KH� WHVW� SLW� DQG� ERUHKROH� ORJV� IURP� WKH� LQYHVWLJDWLRQ� DUH� SURYLGHG� LQ� $SSHQGL[�-�� � 1RWHV� GHILQLQJ�
FODVVLILFDWLRQ�PHWKRGV�DQG�WHUPV�XVHG�WR�GHVFULEH�WKH�VRLOV�DQG�URFNV�DUH�LQFOXGHG�LQ�$SSHQGL[�%��

7KH�VXEVXUIDFH�FRQGLWLRQV�HQFRXQWHUHG�LQ�WKH�ERUHKROHV�DQG�WHVW�SLWV�FDQ�EH�GHVFULEHG�DV�IROORZV��

x 7RSVRLO � VDQG\�FOD\�RU�VLOW\�VDQG�WRSVRLO�ZLWK�URRWOHWV�WKURXJKRXW��WR�GHSWKV�RI�EHWZHHQ
����P�DQG�����P�LQ�%RUHV�����$���$����������DQG����

x )LOO � VLOW\�VDQG�ILOO�WR�GHSWKV�RI�EHWZHHQ�����P�DQG�����P�LQ�3LW����3LW����%RUH����3LW
����3LW� ����3LW� ���DQG�3LW� ���� � ,QFOXVLRQV�RI� JUDYHO�� URRWV�� URFN� IUDJPHQWV�
URDGEDVH�JUDYHO�DQG�FKDUFRDO�ZHUH�REVHUYHG�ZLWKLQ�WKH�ILOO�

x 1DWXUDO�6RLO � W\SLFDOO\� VWLII� VDQG\� FOD\� RU� ORRVH� WR� GHQVH� FOD\H\� VDQG� WR� GHSWKV� UDQJLQJ
EHWZHHQ�����P�WR�����P�LQ�DOO� WHVW�SLWV�DQG�ERUHKROHV���9HU\� ORRVH�WR� ORRVH
FOD\H\�VDQGV�ZHUH�HQFRXQWHUHG�LQ�%RUH����EHWZHHQ�����P�DQG�����P�GHSWK�

x :HDWKHUHG
5RFN

� YHU\�ORZ�VWUHQJWK��H[WUHPHO\�DQG�KLJKO\�ZHDWKHUHG�VDQGVWRQH�EHORZ�GHSWKV
RI�EHWZHHQ�����P�DQG�����P�LQ�DOO�WHVW�SLWV�DQG�ERUHKROHV��H[FHSW�%RUHV������
��DQG������6DQG\�FOD\�VHDPV�ZHUH�HQFRXQWHUHG�ZLWKLQ�WKH�VDQGVWRQH�SURILOH�

)UHH�JURXQGZDWHU�ZDV�REVHUYHG�DW�GHSWKV�RI�EHWZHHQ�����P�DQG�����P�LQ�%RUHV��$���$���������DQG����
DQG�3LWV������DQG����GXULQJ�DXJHU�GULOOLQJ�RU�H[FDYDWLRQ���%DFNILOOLQJ�RI�WKH�ERUHKROHV��H[FOXGLQJ�%RUHV�
�$���$�DQG����DQG�WHVW�SLWV�DW�WKH�FRPSOHWLRQ�RI�GULOOLQJ�DQG�H[FDYDWLRQ�SUHFOXGHG�ORQJ�WHUP�PRQLWRULQJ�
RI� WKH� JURXQGZDWHU� OHYHOV�� � ,W� LV� QRWHG�� KRZHYHU�� WKDW� JURXQGZDWHU� OHYHOV� DUH� DIIHFWHG� E\� SUHFHGLQJ�
FOLPDWLF�FRQGLWLRQV�DQG�VRLO�URFN�SHUPHDELOLW\�DQG�FDQ�WKHUHIRUH�IOXFWXDWH�ZLWK�WLPH��

11.2 Soil Laboratory Testing Results 

7KH� UHVXOWV� RI� WKH� ODERUDWRU\� DQDO\VLV� XQGHUWDNHQ� DUH� SUHVHQWHG� LQ� WKH� UHVXOWV� VXPPDU\� WDEOHV� LQ�
$SSHQGL[�,��7DEOHV�,��DQG�,�����7KH�IXOO�1$7$�ODERUDWRU\�FHUWLILFDWHV�RI�DQDO\VLV�WRJHWKHU�ZLWK�WKH�FKDLQ�
RI�FXVWRG\�DQG�VDPSOH�UHFHLSW�LQIRUPDWLRQ�DUH�DWWDFKHG�LQ�$SSHQGL[�.��

7KH�DQDO\WLFDO�UHVXOWV�IRU�FRQWDPLQDQWV�FDGPLXP��75+��%7(;��QDSKWKDOHQH��233��SKHQRO�DQG�3&%�LQ�
WKH�VRLO�VDPSOHV�ZHUH�EHORZ�WKH�SUDFWLFDO�TXDQWLWDWLRQ�OLPLW��34/���

7KH� DQDO\WLFDO� UHVXOWV� IRU� FRQWDPLQDQWV� DUVHQLF�� FKURPLXP�� FRSSHU�� OHDG�� PHUFXU\�� QLFNHO�� ]LQF��
EHQ]R�D�S\UHQH�7(4��WRWDO�3$+��2&3�ZHUH�UHSRUWHG�ZLWKLQ�WKH�UHOHYDQW�6$&��

7KH�DQDO\WLFDO�UHVXOWV�IRU�EHQ]R�D�S\UHQH��%D3��ZHUH�DOO�ZLWKLQ�WKH�UHOHYDQW�6$&�H[FHSW�IRU�WZR�VDPSOHV���
7KH�FRQFHQWUDWLRQ�RI�EHQ]R�D�S\UHQH� �%D3�� LQ�VDPSOH�%+������ ������ZDV������PJ�NJ�DQG� LQ�VDPSOH�
%+������±������WULSOLFDWH��ZDV������PJ�NJ�ERWK�H[FHHGLQJ�WKH�(6/�±�$�RI�����PJ�NJ��
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11.3 Asbestos Testing Results 

5HSRUWHG�FRQFHQWUDWLRQV�RI�DVEHVWRV�LQ�WKH�VRLO�VDPSOHV�ZHUH�EHORZ�WKH�ODERUDWRU\�OLPLW�RI�UHSRUWLQJ�RI�
����J�NJ�LQ�DOO�VDPSOHV��

11.4 Quality Assurance and Quality Control 

7KH�ILHOG�4$�4&�SURFHGXUHV�IRU�VDPSOLQJ�ZHUH�XQGHUWDNHQ�ZLWK�UHIHUHQFH�WR�'RXJODV�3DUWQHUV¶�Field
Procedures Manual��

7KH� DQDO\WLFDO� ODERUDWRU\� XVHG� LV� �1$7$�� DFFUHGLWHG� DQG� LV� UHTXLUHG� WR� FRQGXFW� LQ�KRXVH� 4$�4&�
SURFHGXUHV� �DV� RXWOLQHG� LQ� $SSHQGL[�/��� � 7KHVH� UHVXOWV� DUH� LQFOXGHG� LQ� WKH� ODERUDWRU\� FHUWLILFDWH�
SUHVHQWHG�LQ�$SSHQGL[�.�DQG�DUH�HYDOXDWHG�LQ�$SSHQGL[�/��

12. Discussion

7KH� VLWH� KLVWRU\� UHYLHZ� LQGLFDWHV� WKDW� WKH� VLWH� KDV� SUHGRPLQDQWO\� EHHQ� XVHG� IRU� UHVLGHQWLDO� DQG�
UHFUHDWLRQDO�SXUSRVHV���,W�LV�SRVVLEOH�WKDW�DVEHVWRV�FRQWDLQLQJ�PDWHULDOV�ZHUH�XVHG�LQ�WKH�FRQVWUXFWLRQ�RI�
DQ\�UHVLGHQWLDO�DQG�DVVRFLDWHG�VWUXFWXUHV�EDVHG�RQ�WKH�FRQVWUXFWLRQ�OLNHO\�EHLQJ�SULRU�WR�WKH�����V��

1HLJKERXULQJ� ODQG�DQG�QHDUE\�SURSHUWLHV�DSSHDU� WR�KDYH�EHHQ�XVHG�KLVWRULFDOO\� IRU� UHFUHDWLRQDO�DQG�
UHVLGHQWLDO�SXUSRVHV�RYHU�WKH�ODVW�����\HDUV��

$� OLPLWHG� SURJUDPPH� RI� VRLO� VDPSOLQJ� DQG� DQDO\VLV� LQGLFDWHG� WKDW� WKH� FRQFHQWUDWLRQV� RI�
PHWDOV�PHWDOORLGV�� 3$+�� %7(;�� 75+�� 3&%�� 2&3�� 233�� SKHQROV� DQG� DVEHVWRV� LQ� DOO� VRLO� VDPSOHV�
DQDO\VHG�ZHUH�EHORZ�WKH�DGRSWHG�6$&�H[FHSW�IRU�WZR�VDPSOHV�ZLWKLQ�WKH�ILOO�VRLOV�RQ�VLWH���7KHVH�ZHUH�
DV�IROORZV��

x %+������ ±� ���� ZKLFK� UHSRUWHG� EHQ]R�D�S\UHQH� �%D3�� �����PJ�NJ� DQG� %+������ ±� ���� �WULSOLFDWH�
�����PJ�NJ��H[FHHGLQJ�WKH�DGRSWHG�(6/�FULWHULD�RI�����PJ�NJ�

,W� LV�QRWHG� WKDW� WKH�%D3�(6/� LV�D� ORZ� UHOLDELOLW\� YDOXH�� �+LJKHU� UHOLDELOLW\� VFUHHQLQJ� OHYHOV�KDYH�EHHQ�
SXEOLVKHG� LQ� &5&� &$5(�Risk-based Management and Remediation Guidance for Benzo(a)pyrene�
�&5&�&$5(����������7KH�KLJK�UHOLDELOLW\�YDOXH�RI����PJ�NJ��RU�UDQJLQJ�IURP����PJ�NJ�WR�����PJ�NJ��IRU�
IUHVK� %�D�3� VXJJHVWV� WKDW� WKH� FRQFHQWUDWLRQV� RI� %�D�3� GHWHFWHG� DW� WKH� VLWH� DUH� XQOLNHO\� WR� SRVH� DQ�
DFFHSWDEOH�ULVN�WR�WHUUHVWULDO�HFRORJ\�DQG�WKHUHIRUH�WKH�H[FHHGDQFH�LV�QRW�FRQVLGHUHG�WR�EH�RI�FRQFHUQ��

$VEHVWRV�ZDV�QRW�HQFRXQWHUHG� LQ�DQ\�RI� WKH�ERUHKROHV�RU� WHVW�SLWV�DQG�ZDV�QRW�GHWHFWHG�DERYH� WKH�
UHSRUWLQJ� OLPLW� LQ�DQ\�RI�VDPSOHV�DQDO\VHG�IRU�DVEHVWRV�� �1R�EXLOGLQJ�UXEEOH�RU�GHPROLWLRQ�ZDVWH�ZDV�
REVHUYHG�LQ�WKH�ILOO�DW�DQ\�RI�WKH�ERUHKROH�RU�WHVW�SLW�ORFDWLRQV���1RWZLWKVWDQGLQJ�WKLV��LW�LV�QRWHG�WKDW�ZKLOH�
ERUHKROHV�DQG�WHVW�SLWV�DUH�VXLWDEOH�IRU�LGHQWLI\LQJ�WKH�JHQHUDO�VRLO�FRPSRVLWLRQ�LQ�WKDW�ORFDWLRQ��WKH\�DUH�
QRW�HIILFLHQW�LQ�DVVHVVLQJ�WKH�VLWH�IRU�SK\VLFDO�FRQWDPLQDQWV�VXFK�DV�DVEHVWRV���7KHUHIRUH��WKH�SUHVHQFH�
RI� DVEHVWRV�� DQG� RWKHU� &R3&V� LQ� DUHDV� QRW� WHVWHG� FDQQRW� EH� UXOHG� RXW� EDVHG� RQ� WKLV� SUHOLPLQDU\�
LQYHVWLJDWLRQ��
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7KH�JURXQGZDWHU�LV�H[SHFWHG�WR�IORZ�GRZQJUDGLHQW�WRZDUGV�WKH�VRXWK�HDVW�RI�WKH�VLWH��WRZDUGV�D�WULEXWDU\�
RI�.HGXPED�5LYHU����7HVWLQJ�RI�WKH�JURXQGZDWHU�ZDV�QRW�LQFOXGHG�ZLWKLQ�WKLV�LQYHVWLJDWLRQ���%DVHG�RQ�
WKH�UHVXOWV�RI�VRLO�DQDO\VLV��D�JURXQGZDWHU�LQYHVWLJDWLRQ�LV�FRQVLGHUHG�XQZDUUDQWHG�DW�WKLV�VWDJH��

13. Conclusions and Recommendations

7KH�VFRSH�RI�WKH�SUHOLPLQDU\�VLWH�LQYHVWLJDWLRQ��FRQWDPLQDWLRQ��ZLWK�OLPLWHG�VDPSOLQJ�LQFOXGHG�D�GHVNWRS�
VWXG\��D�VLWH�ZDONRYHU��D�SUHOLPLQDU\�&60�DQG�OLPLWHG�LQWUXVLYH�LQYHVWLJDWLRQ���3UHOLPLQDU\�UHVXOWV�LQGLFDWH�
WKDW�WKHUH�LV�D�UHODWLYHO\�ORZ�SRWHQWLDO�IRU�VLJQLILFDQW�FRQWDPLQDWLRQ�JLYHQ�WKH�VLWH�KLVWRU\�DQG�H[LVWLQJ�VLWH�
FRQGLWLRQV��

'XH�WR�WKH�UHVWULFWHG�DFFHVV�LQ�SDUWV�RI�WKH�VLWH�'RXJODV�UHFRPPHQGV�WKDW�IXUWKHU�LQYHVWLJDWLRQ�EH�FDUULHG�
RXW�RQFH�WKH�VLWH�KDV�EHHQ�FOHDUHG���7KLV�ZRXOG�LQYROYH�D�WDUJHWHG�ZDONRYHU�RI�WKH�SDUWV�RI�WKH�VLWH�WKDW�
ZHUH� LQDFFHVVLEOH�GXULQJ�WKLV�FXUUHQW� LQYHVWLJDWLRQ� LQFOXGLQJ�WKH� LQILOOHG�GDP��DUHD�RI�EXULHG� LUULJDWLRQ�
SLSHV�DQG�DUHD�RI�GLVFDUGHG�EXLOGLQJ�ZDVWH��

6RLO� WR� EH� H[FDYDWHG� IRU� ZKLFK� D� EHQHILFLDO� UHXVH� RQ�VLWH� FDQQRW� EH� IRXQG� DV� D� SDUW� RI� WKH� IXWXUH�
GHYHORSPHQW�ZLOO�UHTXLUH�FODVVLILFDWLRQ�LQ�DFFRUGDQFH�ZLWK�16:�(3$��:DVWH�&ODVVLILFDWLRQ�*XLGHOLQHV�
3DUW� ���&ODVVLI\LQJ�:DVWH��$OWHUQDWLYHO\�� WKH�H[FHVV�PDWHULDOV�PD\�EH�DVVHVVHG� IRU� EHQHILFLDO� UHXVH�
XQGHU� D� UHVRXUFH� UHFRYHU\� H[HPSWLRQ� VXFK�DV�16:�(3$��5HVRXUFH�5HFRYHU\�2UGHU� XQGHU�3DUW� ���
&ODXVH����RI� WKH�3URWHFWLRQ�RI�(QYLURQPHQW�2SHUDWLRQV��:DVWH��5HJXODWLRQ��������±�7KH�H[FDYDWHG�
QDWXUDO�PDWHULDO�RUGHU�������

%DVHG� RQ� WKH� FXUUHQW� LQYHVWLJDWLRQ�� LW� LV� FRQVLGHUHG� WKH� VLWH� LV� VXLWDEOH� �IURP� D� FRQWDPLQDWLRQ�
SHUVSHFWLYH�� IRU� WKH� SURSRVHG� PL[HG�XVH� GHYHORSPHQW� FRPSULVLQJ� ���� DSDUWPHQWV�� ��� VHUYLFHG�
DSDUWPHQWV�� ZHOOQHVV� DQG� DUWV� KXE�� UHVWDXUDQWV�� JUHHQ� FRQQHFWLRQV�� DQG� VHFXUH� SDUNLQJ� VXEMHFW� WR�
WKH� DERYH� UHFRPPHQGDWLRQV�� 7KLV� PD\� FKDQJH� LI� IXUWKHU� LQYHVWLJDWLRQ� LGHQWLILHV� DFWXDO�
FRQWDPLQDWLRQ�DW�WKH�VLWH��
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15. Limitations

'RXJODV�3DUWQHUV�3W\�/WG��'RXJODV��KDV�SUHSDUHG�WKLV�UHSRUW�IRU�WKLV�SURMHFW�DW�����������1DUURZ�1HFN�
5RDG�� .DWRRPED� LQ� DFFRUGDQFH� ZLWK� 'RXJODV¶� SURSRVDO� GDWHG� ��� 1RYHPEHU� ����� DQG� DFFHSWDQFH�
UHFHLYHG� IURP� .DWULQD� /DP� RI� ,FRQ� 3URMHFW� 0DQDJHPHQW� 3W\� /WG� RQ� EHKDOI� RI� 9'0�3ULPH�3W\�/WG�
GDWHG� �� 0D\� ����� DQG� HPDLO� SURSRVDO� GDWHG� �� 6HSWHPEHU� ������ � 7KH� ZRUN� ZDV� FDUULHG� RXW�
XQGHU�'RXJODV�(QJDJHPHQW�7HUPV�� � 7KLV� UHSRUW� LV�SURYLGHG� IRU� WKH�H[FOXVLYH�XVH�RI�9'0�3ULPH�3W\�
/WG�� IRU� WKLV�SURMHFW�RQO\�DQG�IRU�WKH�SXUSRVHV�DV�GHVFULEHG�LQ�WKH�UHSRUW���,W�VKRXOG�QRW�EH�XVHG�E\�RU�
UHOLHG�XSRQ�IRU�RWKHU�SURMHFWV�RU�SXUSRVHV�RQ�WKH�VDPH�RU�RWKHU�VLWH�RU�E\�D�WKLUG�SDUW\���$Q\�SDUW\�VR�
UHO\LQJ�XSRQ�WKLV�UHSRUW� EH\RQG� LWV� H[FOXVLYH� XVH� DQG� SXUSRVH� DV� VWDWHG� DERYH�� DQG� ZLWKRXW� WKH�
H[SUHVV� ZULWWHQ� FRQVHQW� RI� 'RXJODV�� GRHV� VR� HQWLUHO\� DW� LWV� RZQ� ULVN� DQG� ZLWKRXW� UHFRXUVH� WR�
'RXJODV� IRU� DQ\� ORVV� RU� GDPDJH�� � ,Q� SUHSDULQJ� WKLV� UHSRUW� 'RXJODV� KDV� QHFHVVDULO\� UHOLHG� XSRQ�
LQIRUPDWLRQ� SURYLGHG� E\� WKH�FOLHQW�DQG�RU�WKHLU�DJHQWV���

7KH�UHVXOWV�SURYLGHG� LQ� WKH�UHSRUW�DUH� LQGLFDWLYH�RI� WKH�VXE�VXUIDFH�FRQGLWLRQV�RQ� WKH�VLWH�RQO\�DW� WKH�
VSHFLILF�VDPSOLQJ�DQG�RU�WHVWLQJ�ORFDWLRQV��DQG�WKHQ�RQO\�WR�WKH�GHSWKV�LQYHVWLJDWHG�DQG�DW�WKH�WLPH�WKH�
ZRUN� ZDV� FDUULHG� RXW�� � 6XE�VXUIDFH� FRQGLWLRQV� FDQ� FKDQJH� DEUXSWO\� GXH� WR� YDULDEOH� JHRORJLFDO�
SURFHVVHV�DQG�DOVR�DV�D� UHVXOW� RI� KXPDQ� LQIOXHQFHV�� �6XFK� FKDQJHV�PD\�RFFXU� DIWHU�'RXJODV¶� ILHOG�
WHVWLQJ�KDV�EHHQ�FRPSOHWHG���

'RXOJDV¶� DGYLFH�LV�EDVHG�XSRQ�WKH�FRQGLWLRQV�HQFRXQWHUHG�GXULQJ�WKLV�LQYHVWLJDWLRQ���7KH�DFFXUDF\�RI�
WKH� DGYLFH� SURYLGHG� E\� 'RXJODV� LQ� WKLV� UHSRUW� PD\� EH� DIIHFWHG� E\� XQGHWHFWHG� YDULDWLRQV� LQ� JURXQG�
FRQGLWLRQV�DFURVV�WKH�VLWH�EHWZHHQ�DQG�EH\RQG�WKH�VDPSOLQJ�DQG�RU�WHVWLQJ�ORFDWLRQV���7KH�DGYLFH�PD\�
DOVR�EH�OLPLWHG�E\�EXGJHW�FRQVWUDLQWV�LPSRVHG�E\�RWKHUV�RU�E\�VLWH�DFFHVVLELOLW\���

7KH�DVVHVVPHQW�RI�DW\SLFDO�VDIHW\�KD]DUGV�DULVLQJ�IURP�WKLV�DGYLFH� LV�UHVWULFWHG�WR� WKH�HQYLURQPHQWDO�
FRPSRQHQWV�VHW�RXW�LQ�WKLV�UHSRUW�DQG�EDVHG�RQ�NQRZQ�SURMHFW�FRQGLWLRQV�DQG�VWDWHG�GHVLJQ�DGYLFH�DQG�
DVVXPSWLRQV�� �:KLOH� VRPH� UHFRPPHQGDWLRQV� IRU� VDIH� FRQWUROV� PD\� EH� SURYLGHG�� GHWDLOHG� µVDIHW\� LQ�
GHVLJQ¶�DVVHVVPHQW�LV�RXWVLGH�WKH�FXUUHQW�VFRSH�RI�WKLV�UHSRUW�DQG�UHTXLUHV�DGGLWLRQDO�SURMHFW�GDWD�DQG�
DVVHVVPHQW����

7KLV�UHSRUW�PXVW�EH�UHDG�LQ�FRQMXQFWLRQ�ZLWK�DOO�RI�WKH�DWWDFKHG�QRWHV�DQG�VKRXOG�EH�NHSW�LQ�LWV�HQWLUHW\�
ZLWKRXW� VHSDUDWLRQ� RI� LQGLYLGXDO� SDJHV� RU� VHFWLRQV�� � 'RXJODV� FDQQRW� EH� KHOG� UHVSRQVLEOH� IRU�
LQWHUSUHWDWLRQV�RU�FRQFOXVLRQV�PDGH�E\�RWKHUV�XQOHVV�WKH\�DUH�VXSSRUWHG�E\�DQ�H[SUHVVHG�VWDWHPHQW��
LQWHUSUHWDWLRQ��RXWFRPH�RU�FRQFOXVLRQ�VWDWHG�LQ�WKLV�UHSRUW���

7KLV� UHSRUW�� RU� VHFWLRQV� IURP� WKLV� UHSRUW�� VKRXOG�QRW� EH�XVHG�DV�SDUW� RI� D� VSHFLILFDWLRQ� IRU� D� SURMHFW��
ZLWKRXW�UHYLHZ�DQG�DJUHHPHQW�E\�'RXJODV���7KLV�LV�EHFDXVH�WKLV�UHSRUW�KDV�EHHQ�ZULWWHQ�DV�DGYLFH�DQG�
RSLQLRQ�UDWKHU�WKDQ�LQVWUXFWLRQV�IRU�FRQVWUXFWLRQ��

$VEHVWRV� KDV�KDV� QRW� EHHQ� GHWHFWHG� E\� REVHUYDWLRQ� DQG�RU� E\� ODERUDWRU\� DQDO\VLV�� HLWKHU� RQ� WKH�
VXUIDFH�RI�WKH�VLWH��RU�DW�WKH�WHVW�ORFDWLRQV�VDPSOHG�DQG�DQDO\VHG���%XLOGLQJ�GHPROLWLRQ�PDWHULDOV��VXFK�
DV� EULFNV�� ZHUH�� KRZHYHU�� ORFDWHG� LQ� EHORZ�JURXQG� ILOO� DQG� DW� WKH� JURXQG� VXUIDFH�� DQG� WKHVH� DUH�
FRQVLGHUHG� DV� LQGLFDWLYH� RI� WKH� SRVVLEOH� SUHVHQFH� RI� KD]DUGRXV� EXLOGLQJ�PDWHULDOV� �+%0��� LQFOXGLQJ�
DVEHVWRV��

$OWKRXJK� WKH� VDPSOLQJ� SODQ� DGRSWHG� IRU� WKLV� LQYHVWLJDWLRQ� LV� FRQVLGHUHG� DSSURSULDWH� WR� DFKLHYH� WKH�
VWDWHG� SURMHFW� REMHFWLYHV�� WKHUH� DUH� QHFHVVDULO\� SDUWV� RI� WKH� VLWH� WKDW� KDYH� QRW� EHHQ� VDPSOHG� DQG�

DQDO\VHG���7KLV� ��3URMHFW�����������5�����5HY��
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LV�HLWKHU�GXH�WR�XQGHWHFWHG�YDULDWLRQV�LQ�JURXQG�FRQGLWLRQV�RU�WR�EXGJHW�FRQVWUDLQWV��DV�GLVFXVVHG�DERYH���
RU� WR� SDUWV�RI� WKH�VLWH�EHLQJ� LQDFFHVVLEOH�DQG�QRW�DYDLODEOH� IRU� LQVSHFWLRQ�VDPSOLQJ�� RU� WR�YHJHWDWLRQ�
SUHYHQWLQJ� YLVXDO� LQVSHFWLRQ� DQG� UHDVRQDEOH� DFFHVV�� � ,W� LV� WKHUHIRUH� FRQVLGHUHG� SRVVLEOH� WKDW�+%0��
LQFOXGLQJ�DVEHVWRV��PD\�EH�SUHVHQW�LQ�XQREVHUYHG�RU�XQWHVWHG�SDUWV�RI�WKH�VLWH��EHWZHHQ�DQG�EH\RQG�
VDPSOLQJ�ORFDWLRQV��DQG�KHQFH�QR�ZDUUDQW\�FDQ�EH�JLYHQ�WKDW�DVEHVWRV�LV�QRW�SUHVHQW��

Douglas Partners Pty Ltd 
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Introduction 

7KHVH� QRWHV� KDYH� EHHQ� SURYLGHG� WR� DPSOLI\� '3
V�
UHSRUW� LQ� UHJDUG� WR� FODVVLILFDWLRQ� PHWKRGV�� ILHOG�
SURFHGXUHV�DQG�WKH�FRPPHQWV�VHFWLRQ�� �1RW�DOO�DUH�
QHFHVVDULO\�UHOHYDQW�WR�DOO�UHSRUWV��

'3
V� UHSRUWV�DUH�EDVHG�RQ� LQIRUPDWLRQ�JDLQHG�IURP�
OLPLWHG� VXEVXUIDFH� H[FDYDWLRQV� DQG� VDPSOLQJ��
VXSSOHPHQWHG� E\� NQRZOHGJH� RI� ORFDO� JHRORJ\� DQG�
H[SHULHQFH���)RU�WKLV�UHDVRQ��WKH\�PXVW�EH�UHJDUGHG�
DV�LQWHUSUHWLYH�UDWKHU�WKDQ�IDFWXDO�GRFXPHQWV��OLPLWHG�
WR�VRPH�H[WHQW�E\�WKH�VFRSH�RI�LQIRUPDWLRQ�RQ�ZKLFK�
WKH\�UHO\��

Copyright 

7KLV� UHSRUW� LV� WKH�SURSHUW\�RI�'RXJODV�3DUWQHUV�3W\�
/WG���7KH�UHSRUW�PD\�RQO\�EH�XVHG�IRU�WKH�SXUSRVH�IRU�
ZKLFK�LW�ZDV�FRPPLVVLRQHG�DQG�LQ�DFFRUGDQFH�ZLWK�
WKH�&RQGLWLRQV� RI� (QJDJHPHQW� IRU� WKH� FRPPLVVLRQ�
VXSSOLHG�DW�WKH�WLPH�RI�SURSRVDO���8QDXWKRULVHG�XVH�
RI�WKLV�UHSRUW�LQ�DQ\�IRUP�ZKDWVRHYHU�LV�SURKLELWHG��

Borehole and Test Pit Logs 

7KH�ERUHKROH�DQG�WHVW�SLW�ORJV�SUHVHQWHG�LQ�WKLV�UHSRUW�
DUH�DQ�HQJLQHHULQJ�DQG�RU�JHRORJLFDO�LQWHUSUHWDWLRQ�RI�
WKH� VXEVXUIDFH� FRQGLWLRQV�� DQG� WKHLU� UHOLDELOLW\� ZLOO�
GHSHQG�WR�VRPH�H[WHQW�RQ�IUHTXHQF\�RI�VDPSOLQJ�DQG�
WKH� PHWKRG� RI� GULOOLQJ� RU� H[FDYDWLRQ�� � ,GHDOO\��
FRQWLQXRXV�XQGLVWXUEHG�VDPSOLQJ�RU�FRUH�GULOOLQJ�ZLOO�
SURYLGH�WKH�PRVW�UHOLDEOH�DVVHVVPHQW��EXW�WKLV�LV�QRW�
DOZD\V�SUDFWLFDEOH�RU�SRVVLEOH�WR�MXVWLI\�RQ�HFRQRPLF�
JURXQGV�� � ,Q� DQ\� FDVH� WKH� ERUHKROHV� DQG� WHVW� SLWV�
UHSUHVHQW� RQO\� D� YHU\� VPDOO� VDPSOH� RI� WKH� WRWDO�
VXEVXUIDFH�SURILOH��

,QWHUSUHWDWLRQ�RI�WKH�LQIRUPDWLRQ�DQG�LWV�DSSOLFDWLRQ�WR�
GHVLJQ� DQG� FRQVWUXFWLRQ� VKRXOG� WKHUHIRUH� WDNH� LQWR�
DFFRXQW� WKH� VSDFLQJ� RI� ERUHKROHV� RU� SLWV�� WKH�
IUHTXHQF\� RI� VDPSOLQJ�� DQG� WKH� SRVVLELOLW\� RI� RWKHU�
WKDQ� 
VWUDLJKW� OLQH
� YDULDWLRQV� EHWZHHQ� WKH� WHVW�
ORFDWLRQV��

Groundwater 

:KHUH� JURXQGZDWHU� OHYHOV� DUH� PHDVXUHG� LQ�
ERUHKROHV� WKHUH� DUH� VHYHUDO� SRWHQWLDO� SUREOHPV��
QDPHO\��

x ,Q�ORZ�SHUPHDELOLW\�VRLOV�JURXQGZDWHU�PD\�HQWHU
WKH�KROH�YHU\�VORZO\�RU�SHUKDSV�QRW�DW�DOO�GXULQJ
WKH�WLPH�WKH�KROH�LV�OHIW�RSHQ�

x $�ORFDOLVHG��SHUFKHG�ZDWHU�WDEOH�PD\�OHDG�WR�DQ
HUURQHRXV�LQGLFDWLRQ�RI�WKH�WUXH�ZDWHU�WDEOH�

x :DWHU� WDEOH� OHYHOV�ZLOO� YDU\� IURP� WLPH� WR� WLPH
ZLWK�VHDVRQV�RU�UHFHQW�ZHDWKHU�FKDQJHV���7KH\
PD\�QRW�EH�WKH�VDPH�DW�WKH�WLPH�RI�FRQVWUXFWLRQ
DV�DUH�LQGLFDWHG�LQ�WKH�UHSRUW��DQG

x 7KH�XVH�RI�ZDWHU�RU�PXG�DV�D�GULOOLQJ�IOXLG�ZLOO
PDVN�DQ\�JURXQGZDWHU�LQIORZ���:DWHU�KDV�WR�EH
EORZQ�RXW�RI�WKH�KROH�DQG�GULOOLQJ�PXG�PXVW�ILUVW
EH� ZDVKHG� RXW� RI� WKH� KROH� LI� ZDWHU
PHDVXUHPHQWV�DUH�WR�EH�PDGH�

0RUH� UHOLDEOH� PHDVXUHPHQWV� FDQ� EH� PDGH� E\�
LQVWDOOLQJ�VWDQGSLSHV�ZKLFK�DUH�UHDG�DW�LQWHUYDOV�RYHU�
VHYHUDO�GD\V��RU�SHUKDSV�ZHHNV�IRU�ORZ�SHUPHDELOLW\�
VRLOV�� � 3LH]RPHWHUV�� VHDOHG� LQ� D� SDUWLFXODU� VWUDWXP��
PD\�EH�DGYLVDEOH�LQ�ORZ�SHUPHDELOLW\�VRLOV�RU�ZKHUH�
WKHUH� PD\� EH� LQWHUIHUHQFH� IURP� D� SHUFKHG� ZDWHU�
WDEOH��

Reports 

7KH�UHSRUW�KDV�EHHQ�SUHSDUHG�E\�TXDOLILHG�SHUVRQQHO��
LV�EDVHG�RQ�WKH�LQIRUPDWLRQ�REWDLQHG�IURP�ILHOG�DQG�
ODERUDWRU\� WHVWLQJ�� DQG� KDV� EHHQ� XQGHUWDNHQ� WR�
FXUUHQW� HQJLQHHULQJ�VWDQGDUGV�RI� LQWHUSUHWDWLRQ�DQG�
DQDO\VLV���:KHUH�WKH�UHSRUW�KDV�EHHQ�SUHSDUHG�IRU�D�
VSHFLILF� GHVLJQ� SURSRVDO�� WKH� LQIRUPDWLRQ� DQG�
LQWHUSUHWDWLRQ� PD\� QRW� EH� UHOHYDQW� LI� WKH� GHVLJQ�
SURSRVDO� LV� FKDQJHG�� � ,I� WKLV� KDSSHQV�� '3� ZLOO� EH�
SOHDVHG�WR�UHYLHZ�WKH�UHSRUW�DQG�WKH�VXIILFLHQF\�RI�WKH�
LQYHVWLJDWLRQ�ZRUN��

(YHU\� FDUH� LV� WDNHQ�ZLWK� WKH� UHSRUW� DV� LW� UHODWHV� WR�
LQWHUSUHWDWLRQ�RI�VXEVXUIDFH�FRQGLWLRQV��GLVFXVVLRQ�RI�
JHRWHFKQLFDO� DQG� HQYLURQPHQWDO� DVSHFWV�� DQG�
UHFRPPHQGDWLRQV� RU� VXJJHVWLRQV� IRU� GHVLJQ� DQG�
FRQVWUXFWLRQ���+RZHYHU��'3�FDQQRW�DOZD\V�DQWLFLSDWH�
RU�DVVXPH�UHVSRQVLELOLW\�IRU��

x 8QH[SHFWHG� YDULDWLRQV� LQ� JURXQG� FRQGLWLRQV�
7KH� SRWHQWLDO� IRU� WKLV� ZLOO� GHSHQG� SDUWO\� RQ
ERUHKROH� RU� SLW� VSDFLQJ� DQG� VDPSOLQJ
IUHTXHQF\�

x &KDQJHV�LQ�SROLF\�RU�LQWHUSUHWDWLRQV�RI�SROLF\�E\
VWDWXWRU\�DXWKRULWLHV��RU

x 7KH� DFWLRQV� RI� FRQWUDFWRUV� UHVSRQGLQJ� WR
FRPPHUFLDO�SUHVVXUHV�

,I� WKHVH� RFFXU�� '3� ZLOO� EH� SOHDVHG� WR� DVVLVW� ZLWK�
LQYHVWLJDWLRQV�RU�DGYLFH�WR�UHVROYH�WKH�PDWWHU��

FRQWLQXHG�QH[W�SDJH�



About this Report 

��RI��� ZZZ�GRXJODVSDUWQHUV�FRP�DX�

Site Anomalies 

,Q� WKH� HYHQW� WKDW� FRQGLWLRQV� HQFRXQWHUHG� RQ� VLWH�
GXULQJ�FRQVWUXFWLRQ�DSSHDU�WR�YDU\�IURP�WKRVH�ZKLFK�
ZHUH�H[SHFWHG�IURP�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�
UHSRUW��'3� UHTXHVWV� WKDW� LW� EH� LPPHGLDWHO\�QRWLILHG���
0RVW�SUREOHPV�DUH�PXFK�PRUH�UHDGLO\�UHVROYHG�ZKHQ�
FRQGLWLRQV� DUH� H[SRVHG� UDWKHU� WKDQ� DW� VRPH� ODWHU�
VWDJH��ZHOO�DIWHU�WKH�HYHQW��

Information for Contractual 
Purposes 

:KHUH� LQIRUPDWLRQ� REWDLQHG� IURP� WKLV� UHSRUW� LV�
SURYLGHG�IRU�WHQGHULQJ�SXUSRVHV��LW�LV�UHFRPPHQGHG�
WKDW�DOO� LQIRUPDWLRQ�� LQFOXGLQJ�WKH�ZULWWHQ� UHSRUW�DQG�
GLVFXVVLRQ�� EH� PDGH� DYDLODEOH�� � ,Q� FLUFXPVWDQFHV�
ZKHUH� WKH� GLVFXVVLRQ� RU� FRPPHQWV� VHFWLRQ� LV� QRW�
UHOHYDQW� WR� WKH� FRQWUDFWXDO� VLWXDWLRQ�� LW� PD\� EH�
DSSURSULDWH�WR�SUHSDUH�D�VSHFLDOO\�HGLWHG�GRFXPHQW���
'3�ZRXOG�EH�SOHDVHG�WR�DVVLVW�LQ�WKLV�UHJDUG�DQG�RU�
WR� PDNH� DGGLWLRQDO� UHSRUW� FRSLHV� DYDLODEOH� IRU�
FRQWUDFW�SXUSRVHV�DW�D�QRPLQDO�FKDUJH��

Site Inspection 

7KH� FRPSDQ\� ZLOO� DOZD\V� EH� SOHDVHG� WR� SURYLGH�
HQJLQHHULQJ�LQVSHFWLRQ�VHUYLFHV�IRU�JHRWHFKQLFDO�DQG�
HQYLURQPHQWDO�DVSHFWV�RI�ZRUN�WR�ZKLFK�WKLV�UHSRUW�LV�
UHODWHG���7KLV�FRXOG�UDQJH�IURP�D�VLWH�YLVLW�WR�FRQILUP�
WKDW�FRQGLWLRQV�H[SRVHG�DUH�DV�H[SHFWHG��WR�IXOO�WLPH�
HQJLQHHULQJ�SUHVHQFH�RQ�VLWH��

LQWHQWLRQDOO\�EODQN�

LQWHQWLRQDOO\�EODQN�
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Introduction to Terminology, Symbols and Abbreviations 
'RXJODV� 3DUWQHUV¶� UHSRUWV�� LQYHVWLJDWLRQ� ORJV�� DQG� RWKHU� FRUUHVSRQGHQFH� PD\� XVH� WHUPLQRORJ\� ZKLFK� KDV�
TXDQWLWDWLYH�RU�TXDOLWDWLYH�FRQQRWDWLRQV���7R�UHPRYH�DPELJXLW\�RU�XQFHUWDLQW\�VXUURXQGLQJ�WKH�XVH�RI�VXFK�WHUPV��
WKH�IROORZLQJ�VHWV�RI�QRWHV�SDJHV�PD\�EH�DWWDFKHG�'RXJODV�3DUWQHUV¶�UHSRUWV��GHSHQGLQJ�RQ�WKH�ZRUN�SHUIRUPHG�
DQG�FRQGLWLRQV�HQFRXQWHUHG��

x 6RLO�'HVFULSWLRQV�

x 5RFN�'HVFULSWLRQV��DQG

x 6DPSOLQJ��LQVLWX�WHVWLQJ��DQG�GULOOLQJ�PHWKRGRORJLHV

,Q�DGGLWLRQ�WR�WKHVH�SDJHV��WKH�IROORZLQJ�QRWHV�JHQHUDOO\�DSSO\�WR�PRVW�GRFXPHQWV�

Abbreviation Codes 
6LWH�FRQGLWLRQV�PD\�DOVR�EH�SUHVHQWHG�LQ�D�QXPEHU�RI�GLIIHUHQW�IRUPDWV��VXFK�DV�LQYHVWLJDWLRQ�ORJV��ILHOG�PDSSLQJ��
RU�DV�D�ZULWWHQ�VXPPDU\���,Q�VRPH�RI�WKHVH�IRUPDWV�WH[WXDO�RU�V\PEROLF�WHUPLQRORJ\�PD\�EH�SUHVHQWHG�XVLQJ�WH[WXDO�
DEEUHYLDWLRQ�FRGHV�RU�JUDSKLF�V\PEROV��DQG��ZKHUH�FRPPRQO\�XVHG�� WKHVH�DUH� OLVWHG�DORQJVLGH�WKH�WHUPLQRORJ\�
GHILQLWLRQ���)RU�HDVH�RI�LGHQWLILFDWLRQ�LQ�WKHVH�QRWH�SDJHV��WH[WXDO�FRGHV�DUH�SUHVHQWHG�LQ�WKHVH�QRWHV�LQ�WKH�IROORZLQJ�
VW\OH�`XW`���&RGH�XVDJH�FRQIRUPV�ZLWK�WKH�IROORZLQJ�JXLGHOLQHV��

x 7H[WXDO�FRGHV�DUH�FDVH�LQVHQVLWLYH��DOWKRXJK�KHUHLQ�WKH\�DUH�JHQHUDOO\�SUHVHQWHG�LQ�XSSHU�FDVH��DQG

x 7H[WXDO�FRGHV�DUH�FRQWH[WXDO��L�H�� WKH�VDPH�RU�VLPLODU�FRPELQDWLRQV�RI�FKDUDFWHUV�PD\�EH�XVHG�LQ�GLIIHUHQW
FRQWH[WV�ZLWK�GLIIHUHQW�PHDQLQJV� �IRU� H[DPSOH� `PL`� LV�XVHG� IRU� SODVWLF� OLPLW� LQ� WKH� FRQWH[W� RI� VRLO�PRLVWXUH
FRQGLWLRQ��DV�ZHOO�DV�LQ�`PL(A)`�IRU�SRLQW�ORDG�WHVW�UHVXOW�LQ�WKH�WHVWLQJ�UHVXOWV�FROXPQ���

Data Integrity Codes 
6XEVXUIDFH�LQYHVWLJDWLRQ�GDWD�UHFRUGHG�E\�'RXJODV�3DUWQHUV�LV�JHQHUDOO\�PDQDJHG�LQ�D�KLJKO\�VWUXFWXUHG�GDWDEDVH�
HQYLURQPHQW�� ZKHUH� UHFRUGV� ³VSDQ´� EHWZHHQ� D� WRS� DQG� ERWWRP�GHSWK� LQWHUYDO�� � 'HSWK� LQWHUYDO� ³JDSV´� EHWZHHQ�
UHFRUGV� DUH� FRQVLGHUHG� WR� LQWURGXFH� DPELJXLW\�� DQG�� ZKHUH� DSSURSULDWH�� RXU� SUDFWLFH� JXLGHOLQHV� PD\� UHTXLUH�
FRQWLJXRXV�GDWD�VHWV���5HFRUGLQJ�PHDQLQJIXO�GDWD�LV�QRW�DOZD\V�DSSURSULDWH��IRU�H[DPSOH�DVVLJQLQJ�D�³VWUHQJWK´�WR�
D�FRQFUHWH�SDYHPHQW��DQG�WKH�IROORZLQJ�FRGHV�PD\�EH�XVHG�WR�PDLQWDLQ�FRQWLJXLW\�LQ�VXFK�FLUFXPVWDQFHV��

Term Description Abbreviation 
Code 

&RUH�ORVV� 1R�FRUH�UHFRYHU\� `KL` 
8QNQRZQ� ,QIRUPDWLRQ�ZDV�QRW�DYDLODEOH� WR�DOORZ�FODVVLILFDWLRQ�RI� WKH�SURSHUW\�� �)RU�

H[DPSOH��ZKHQ�DXJXULQJ�LQ�ORRVH��VDWXUDWHG�VDQG�DXJHU�FXWWLQJV�PD\�QRW�
EH�UHWXUQHG��

`UK` 

1R�GDWD� ,QIRUPDWLRQ� UHTXLUHG� WR� DOORZ� FODVVLILFDWLRQ� RI� WKH� SURSHUW\� ZDV� QRW�
DYDLODEOH�� �)RU�H[DPSOH� LI�GULOOLQJ� LV�FRPPHQFHG�IURP�WKH�EDVH�RI�D�KROH�
SUHGULOOHG�E\�RWKHUV�

`ND` 

1RW�$SSOLFDEOH� 'HULYDWLRQ� RI� WKH� SURSHUWLHV� QRW� DSSURSULDWH� RU� EH\RQG� WKH� VFRSH� RI� WKH�
LQYHVWLJDWLRQ�� � )RU� H[DPSOH� SURYLGLQJ� D� GHVFULSWLRQ� RI� WKH� VWUHQJWK� RI� D�
FRQFUHWH�SDYHPHQW�

`NA` 

Graphic Symbols 
'RXJODV� 3DUWQHUV¶� ORJV� FRQWDLQ� D� ³JUDSKLF´� FROXPQ� ZKLFK� SURYLGHV� D� SLFWRULDO� UHSUHVHQWDWLRQ� RI� WKH� EDVLF�
FRPSRVLWLRQ�RI�WKH�PDWHULDO���7KH�V\PEROV�XVHG�DUH�GLUHFWO\�UHSUHVHQWLQJ�WKH�PDWHULDO�QDPH�VWDWHG�LQ�WKH�DGMDFHQW�
³'HVFULSWLRQ�RI�6WUDWD´�FROXPQ��DQG�DV�VXFK�QR�VSHFLILF�JUDSKLF�V\PERORJ\� OHJHQG�KDV�EHHQ�SURYLGHG� LQ� WKHVH�
QRWHV��

LQWHQWLRQDOO\�EODQN�
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Introduction 
$OO� PDWHULDOV� ZKLFK� DUH� QRW� FRQVLGHUHG� WR� EH� ³LQ�VLWX� URFN´� DUH� GHVFULEHG� LQ� JHQHUDO� DFFRUGDQFH� ZLWK� WKH� VRLO�
GHVFULSWLRQ�PRGHO�RI�$6�����������3DUW��������DQG�FDQ�EH�EURNHQ�GRZQ�LQWR�WKH�IROORZLQJ�GHVFULSWLRQ�VWUXFWXUH��

(SW) Clayey SAND, trace silt; grey, fine to medium grained

classification
name detailed description

7KH� ³FODVVLILFDWLRQ´� FRPSULVHV� D� WZR� FKDUDFWHU� ³JURXS� V\PERO´� SURYLGLQJ� D� JHQHUDO� VXPPDU\� RI� GRPLQDQW� VRLO�
FKDUDFWHULVWLFV���7KH�³QDPH´�VXPPDULVHV�WKH�SDUWLFOH�VL]HV�ZLWKLQ�WKH�VRLO�ZKLFK�PRVW�LQIOXHQFH�LW¶V�EHKDYLRXU���7KH�
GHWDLOHG�GHVFULSWLRQ�SUHVHQWV�PRUH�LQIRUPDWLRQ�DERXW�WKH�VRLO¶V�FRPSRVLWLRQ��FRQGLWLRQ��VWUXFWXUH��DQG�RULJLQ����

&ODVVLILFDWLRQ��QDPLQJ�DQG�GHVFULSWLRQ�RI�VRLOV�UHTXLUHV�WKH�UHODWLYH�SURSRUWLRQ�RI�SDUWLFOHV�RI�GLIIHUHQW�VL]HV�ZLWKLQ�
WKH�ZKROH�VRLO�PL[WXUH�WR�EH�FRQVLGHUHG����

Particle size designation and Behaviour Model 
6ROLG�SDUWLFOHV�ZLWKLQ�D�VRLO�DUH�GLIIHUHQWLDWHG�RQ�
WKH�EDVLV�RI�VL]H��

7KH� HQJLQHHULQJ� EHKDYLRXU� SURSHUWLHV� RI� D� VRLO�
FDQ�VXEVHTXHQWO\�EH�PRGHOOHG�WR�EH�HLWKHU�³ILQH�
JUDLQHG´��DOVR�NQRZQ�DV�³FRKHVLYH´�EHKDYLRXU��RU�
³FRDUVH� JUDLQHG´� �³QRQ� FRKHVLYH´� EHKDYLRXU���
GHSHQGLQJ� RQ� WKH� UHODWLYH� SURSRUWLRQ� RI� ILQH� RU�
FRDUVH�IUDFWLRQV�LQ�WKH�VRLO�PL[WXUH��

Particle 
Size 

Fraction 

Particle 
Size 
(mm) 

Behaviour Model 
Behaviour Approximate 

Dry Mass 
%RXOGHU� !��� ([FOXGHG�IURP�SDUWLFOH�EHK��

DYLRXU�PRGHO�DV�³RYHUVL]H´�&REEOH� ���������
*UDYHO�� ���������� &RDUVH� !���6DQG�� �������������
6LOW� �������������� )LQH� !���&OD\� �������

��±�UHIHU�JUDLQ�VL]H�VXEGLYLVLRQ�GHVFULSWLRQV�EHORZ�

7KH�EHKDYLRXU�PRGHO�ERXQGDULHV�GHILQHG�DERYH�DUH�QRW�SUHFLVH��DQG�WKH�PDWHULDO�EHKDYLRXU�VKRXOG�EH�DVVXPHG�
IURP�WKH�QDPH�JLYHQ�WR�WKH�PDWHULDO��ZKLFK�FRQVLGHUV�WKH�SDUWLFOH�IUDFWLRQ�ZKLFK�GRPLQDWHV�WKH�EHKDYLRXU��UHIHU�
³FRPSRQHQW�SURSRUWLRQV´�EHORZ���UDWKHU�WKDQ�VWULFW�REVHUYDQFH�RI�WKH�SURSRUWLRQV�RI�SDUWLFOH�VL]HV���)RU�H[DPSOH��LI�
D�PDWHULDO�LV�QDPHG�D�³6DQG\�&/$<´��WKLV�LV�LQGLFDWLYH�WKDW�WKH�PDWHULDO�H[KLELWV�ILQH�JUDLQHG�EHKDYLRXU��HYHQ�LI�WKH�
GU\�PDVV�RI�FRDUVH�JUDLQHG�PDWHULDO�PD\�H[FHHG��������

Component proportions 
7KH�UHODWLYH�SURSRUWLRQ�RI�WKH�GU\�PDVV�RI�HDFK�SDUWLFOH�VL]H�IUDFWLRQ�LV�DVVHVVHG�WR�EH�D�³SULPDU\´��³VHFRQGDU\´��RU�
³PLQRU´�FRPSRQHQW�RI�WKH�VRLO�PL[WXUH��GHSHQGLQJ�RQ�LW¶V�LQIOXHQFH�RYHU�WKH�VRLOV�EHKDYLRXU��

Component 
Proportion 

Designation 

Definition1 Relative Proportion 
In Fine Grained Soil In Coarse Grained 

Soil 
3ULPDU\� 7KH�FRPSRQHQW��SDUWLFOH�VL]H�

GHVLJQDWLRQ��UHIHU�DERYH��ZKLFK�
GRPLQDWHV�WKH�HQJLQHHULQJ�
EHKDYLRXU�RI�WKH�VRLO�

7KH�FOD\�VLOW�FRPSRQHQW�
ZLWK�WKH�JUHDWHU�
SURSRUWLRQ�

7KH�VDQG�JUDYHO�
FRPSRQHQW�ZLWK�WKH�
JUHDWHU�SURSRUWLRQ�

6HFRQGDU\� $Q\�FRPSRQHQW�ZKLFK�LV�QRW�WKH�
SULPDU\��EXW�LV�VLJQLILFDQW�WR�WKH�
HQJLQHHULQJ�SURSHUWLHV�RI�WKH�VRLO�

$Q\�FRPSRQHQW�ZLWK�
JUHDWHU�WKDQ�����
SURSRUWLRQ�

$Q\�JUDQXODU�
FRPSRQHQW�ZLWK�JUHDWHU�
WKDQ������RU�

$Q\�ILQH�FRPSRQHQW�
ZLWK�JUHDWHU�WKDQ�����

0LQRU�� 3UHVHQW�LQ�WKH�VRLO��EXW�QRW�
VLJQLILFDQW�WR�LW¶V�HQJLQHHULQJ�
SURSHUWLHV�

$OO�RWKHU�FRPSRQHQWV� $OO�RWKHU�FRPSRQHQWV�

��±�$V�GHILQHG�LQ�$6������������������
�� ±� LQ� WKH� GHWDLOHG� PDWHULDO� GHVFULSWLRQ�� PLQRU� FRPSRQHQWV� DUH� VSOLW� LQWR� WZR� IXUWKHU� VXE� FDWHJRULHV�� � 5HIHU�
³LGHQWLILFDWLRQ�RI�PLQRU�FRPSRQHQWV´�EHORZ�

Composite Materials 
,Q� FHUWDLQ� VLWXDWLRQV� D� OLWKRORJ\� GHVFULSWLRQ� PD\� GHVFULEH� PRUH� WKDQ� RQH� PDWHULDO�� IRU� H[DPSOH�� FROOHFWLYHO\�
GHVFULELQJ� D� OD\HU� RI� LQWHUEHGGHG� VDQG� DQG� FOD\�� � ,Q� VXFK� D� VFHQDULR�� WKH� WZR�PDWHULDOV� ZRXOG� EH� GHVFULEHG�
LQGHSHQGHQWO\��ZLWK� WKH�QDPHV� SUHFHGHG�RU� IROORZHG�E\�D�VWDWHPHQW� GHVFULELQJ� WKH�DUUDQJHPHQW�E\�ZKLFK� WKH�
PDWHULDOV�FR�H[LVW���)RU�H[DPSOH�³,17(5%(''('�6LOW\�&/$<�$1'�6$1'´��
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Classification 
7KH�VRLO�FODVVLILFDWLRQ�FRPSULVHV�D�WZR�FKDUDFWHU�JURXS�V\PERO���7KH�ILUVW�V\PERO�LGHQWLILHV�WKH�SULPDU\�FRPSRQHQW���
7KH�VHFRQG�V\PERO�LGHQWLILHV�HLWKHU�WKH�JUDGLQJ�RU�SUHVHQFH�RI�ILQHV�LQ�D�FRDUVH�JUDLQHG�VRLO��RU�WKH�SODVWLFLW\�LQ�D�
ILQH�JUDLQHG�VRLO���5HIHU�$6����������������IRU�IXUWKHU�FODULILFDWLRQ��

Soil Name 
)RU�PRVW� VRLOV� WKH� QDPH� LV� GHULYHG�ZLWK� WKH� SULPDU\�
FRPSRQHQW� LQFOXGHG� DV� WKH� QRXQ� �LQ� XSSHU� FDVH���
SUHFHGHG�E\�DQ\�VHFRQGDU\�FRPSRQHQWV�VWDWHG�LQ�DQ�
DGMHFWLYH� IRUP�� � ,Q� WKLV� ZD\� WKH� VRLO� QDPH� DOVR�
GHVFULEHV� WKH�JHQHUDO� FRPSRVLWLRQ�DQG� LQGLFDWHV� WKH�
GRPLQDQW�EHKDYLRXU�RI�WKH�PDWHULDO��

Component1 Prominence in Soil Name 
3ULPDU\� 1RXQ��HJ�³&/$<´��
6HFRQGDU\� $GMHFWLYH�PRGLILHU��HJ�³6DQG\´��
0LQRU� 1R�LQIOXHQFH�

��±�IRU�GHWHUPLQDWLRQ�RI�FRPSRQHQW�SURSRUWLRQV��UHIHU�
FRPSRQHQW�SURSRUWLRQV�RQ�SUHYLRXV�SDJH�

)RU�PDWHULDOV�ZKLFK�FDQQRW�EH�GLVDJJUHJDWHG��RU�ZKLFK�DUH�QRW�FRPSULVHG�RI�URFN�RU�PLQHUDO�IUDJPHQWV��WKH�QDPHV�
³25*$1,&�0$77(5´�RU�³$57,),&,$/�0$7(5,$/´�PD\�EH�XVHG��LQ�DFFRUGDQFH�ZLWK�$6����������7DEOH�����

&RPPHUFLDO�RU�FROORTXLDO�QDPHV�DUH�QRW�XVHG�IRU�WKH�VRLO�QDPH�ZKHUH�D�FRPSRQHQW�GHULYHG�QDPH�LV�SRVVLEOH��IRU�
H[DPSOH�³*UDYHOO\�6$1'´�UDWKHU�WKDQ�³&5$&.(5�'867´���

Identification of minor components 
0LQRU�FRPSRQHQWV�DUH�LGHQWLILHG�LQ�WKH�VRLO�GHVFULSWLRQ�LPPHGLDWHO\�IROORZLQJ�WKH�VRLO�QDPH���7KH�PLQRU�FRPSRQHQW�
IUDFWLRQ�LV�XVXDOO\�SUHFHGHG�ZLWK�D�WHUP�LQGLFDWLQJ�WKH�UHODWLYH�SURSRUWLRQ�RI�WKH�FRPSRQHQW��

Minor Component 
Proportion Term 

Relative Proportion 
In Fine Grained Soil In Coarse Grained Soil 

:LWK� $OO�IUDFWLRQV��������� FOD\�VLOW���������
VDQG�JUDYHO����������

7UDFH� $OO�IUDFWLRQV�������� FOD\�VLOW��������
VDQG�JUDYHO���������

Soil Composition 
3ODVWLFLW\�

Descriptive 
Term 

Laboratory liquid limit 
range 

Silt Clay 
1RQ�SODVWLF�
PDWHULDOV�

1RW�
DSSOLFDEOH�

1RW�
DSSOLFDEOH�

/RZ�SODVWLFLW\� ���� ����
0HGLXP�
SODVWLFLW\�

1RW�
DSSOLFDEOH�

!���DQG����

+LJK�
SODVWLFLW\�

!�� !��

1RWH�� 3ODVWLFLW\� GHVFULSWLRQV� JHQHUDOO\� GHVFULEH� WKH�
SODVWLFLW\� EHKDYLRXU� RI� WKH� ZKROH� RI� WKH� ILQH� JUDLQHG�
VRLO��QRW�LQGLYLGXDO�ILQH�JUDLQHG�IUDFWLRQV��

*UDLQ�6L]H�
Type Particle size (mm) 

*UDYHO� &RDUVH� ��������
0HGLXP� ���������
)LQH� �����±�����

6DQG� &RDUVH� �����������
0HGLXP� �����������
)LQH� �������������

*UDGLQJ�
Grading Term Particle size (mm) 
:HOO� $�JRRG�UHSUHVHQWDWLRQ�RI�DOO�

SDUWLFOH�VL]HV�
3RRUO\� $Q�H[FHVV�RU�GHILFLHQF\�RI�

SDUWLFXODU�VL]HV�ZLWKLQ�WKH�
VSHFLILHG�UDQJH�

8QLIRUPO\� (VVHQWLDOO\�RI�RQH�VL]H�
*DS� $�GHILFLHQF\�RI�D�SDUWLFXODU�

SDUWLFOH�VL]H�ZLWK�WKH�UDQJH�
�

1RWH��$6����������SURYLGHV�WHUPLQRORJ\�IRU�DGGLWLRQDO�DWWULEXWHV�QRW�OLVWHG�KHUH��

LQWHQWLRQDOO\�EODQN�
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Soil Condition 
Moisture 
7KH�PRLVWXUH�FRQGLWLRQ�RI�VRLOV�LV�DVVHVVHG�UHODWLYH�WR�WKH�SODVWLF�OLPLW�IRU�ILQH�JUDLQHG�VRLOV��ZKLOH�IRU�FRDUVH�JUDLQHG�
VRLOV� LW� LV�DVVHVVHG�EDVHG�RQ�WKH�DSSHDUDQFH�DQG� IHHO�RI� WKH�PDWHULDO�� �7KH�PRLVWXUH�FRQGLWLRQ�RI�D�PDWHULDO� LV�
FRQVLGHUHG�WR�EH�LQGHSHQGHQW�RI�VWUDWLJUDSK\��DOWKRXJK�FRPPRQO\�WKHVH�DUH�UHODWHG���DQG�WKLV�GDWD�LV�SUHVHQWHG�LQ�
LWV�RZQ�FROXPQ�RQ�ORJV��

Applicability Term Tactile Assessment Abbreviation code 
)LQH� 'U\�RI�SODVWLF�OLPLW� +DUG�DQG�IULDEOH�RU�SRZGHU\� `<PL` 

1HDU�SODVWLF�OLPLW� &DQ�EH�PRXOGHG� `ʲPL` 
:HW�RI�SODVWLF�OLPLW� :DWHU�UHVLGXH�UHPDLQV�RQ�KDQGV�ZKHQ�KDQGOLQJ� `>PL` 
1HDU�OLTXLG�OLPLW� ³RR]HV´�ZKHQ�DJLWDWHG� `ʲLL` 
:HW�RI�OLTXLG�OLPLW� ³RR]HV´� `>LL` 

&RDUVH� 'U\� 1RQ�FRKHVLYH�DQG�IUHH�UXQQLQJ� `D` 
0RLVW� )HHOV�FRRO��GDUNHQHG�LQ�FRORXU��SDUWLFOHV�PD\�VWLFN�

WRJHWKHU�
`M` 

:HW� )HHOV�FRRO��GDUNHQHG�LQ�FRORXU��SDUWLFOHV�PD\�VWLFN�
WRJHWKHU��IUHH�ZDWHU�IRUPV�ZKHQ�KDQGOLQJ�

`W` 

7KH�DEEUHYLDWLRQ�FRGH�`NDF`��PHDQLQJ�³QRW�DVVHVVDEOH�GXH�WR�GULOOLQJ�IOXLG�XVH´�PD\�DOVR�EH�XVHG��

1RWH��REVHUYDWLRQV�UHODWLQJ�WR�IUHH�JURXQG�ZDWHU�RU�GULOOLQJ�IOXLGV�DUH�SURYLGHG�LQGHSHQGHQW�RI�VRLO�PRLVWXUH�FRQGLWLRQ��

Consistency/Density/Compaction/Cementation/Extremely Weathered Rock 
7KHVH� FRQFHSWV� JLYH� DQ� LQGLFDWLRQ� RI� KRZ� WKH� PDWHULDO� PD\� UHVSRQG� WR� DSSOLHG� IRUFHV� �ZKHQ� FRQVLGHUHG� LQ�
FRQMXQFWLRQ�ZLWK� RWKHU� DWWULEXWHV� RI� WKH� VRLO��� � 7KLV� EHKDYLRXU� FDQ� YDU\� LQGHSHQGHQW� RI� WKH� FRPSRVLWLRQ� RI� WKH�
PDWHULDO��DQG�RQ�ORJV�WKHVH�DUH�GHVFULEHG�LQ�DQ�LQGHSHQGHQW�FROXPQ�DQG�DUH�JHQHUDOO\�PXWXDOO\�H[FOXVLYH��L�H�LW�LV�
LQDSSURSULDWH�WR�GHVFULEH�ERWK�FRQVLVWHQF\�DQG�FRPSDFWLRQ�DW�WKH�VDPH�WLPH����7KH�PHWKRG�E\�ZKLFK�WKH�EHKDYLRXU�
LV�GHVFULEHG�GHSHQGV�RQ�WKH�EHKDYLRXU�PRGHO�DQG�RWKHU�FKDUDFWHULVWLFV�RI�WKH�VRLO�DV�IROORZV��

x ,Q� ILQH� JUDLQHG� VRLOV�� WKH� ³FRQVLVWHQF\´� GHVFULEHV� WKH� HDVH�ZLWK�ZKLFK� WKH� VRLO� FDQ� EH� UHPRXOGHG�� DQG� LV
JHQHUDOO\�FRUUHODWHG�DJDLQVW�WKH�PDWHULDOV�XQGUDLQHG�VKHDU�VWUHQJWK�

x ,Q�JUDQXODU�PDWHULDOV�� WKH� UHODWLYH�GHQVLW\�GHVFULEHV�KRZ� WLJKWO\�SDFNHG� WKH�SDUWLFOHV�DUH��DQG� LV�JHQHUDOO\
FRUUHODWHG�DJDLQVW�WKH�GHQVLW\�LQGH[�

x ,Q�DQWKURSRJHQLFDOO\�PRGLILHG�PDWHULDOV�WKH�FRPSDFWLRQ�RI�WKH�PDWHULDO�LV�GHVFULEHG�TXDOLWDWLYHO\�
x ,Q�FHPHQWHG�VRLOV��ERWK�QDWXUDO�DQG�DQWKURSRJHQLF���WKH�FHPHQWHG�³VWUHQJWK´�LV�GHVFULEHG�TXDOLWDWLYHO\��UHODWLYH

WR�WKH�GLIILFXOW\�ZLWK�ZKLFK�WKH�PDWHULDO�LV�GLVDJJUHJDWHG��DQG
x ,Q�VRLOV�RI�H[WUHPHO\�ZHDWKHUHG�URFN�RULJLQ��WKH�HQJLQHHULQJ�EHKDYLRXU�PD\�EH�JRYHUQHG�E\�UHOLF�URFN�IHDWXUHV�

DQG�H[SHFWHG�EHKDYLRXU�QHHGV�WR�EH�DVVHVVHG�EDVHG�WKH�RYHUDOO�PDWHULDO�GHVFULSWLRQ

4XDQWLWDWLYH�HQJLQHHULQJ�SHUIRUPDQFH�RI�WKHVH�PDWHULDOV�PD\�EH�GHWHUPLQHG�E\�ODERUDWRU\�WHVWLQJ��RU�HVWLPDWHG�E\�
FRUUHODWHG�ILHOG�WHVWV��IRU�H[DPSOH�SHQHWUDWLRQ�RU�VKHDU�YDQH�WHVWLQJ���RU�E\�WDFWLOH�PHWKRGV��DV�DSSURSULDWH��

&RQVLVWHQF\��ILQH�JUDLQHG�VRLOV��
Consistency 

Term 
Tactile Assessment Undrained Shear 

Strength (kPa) 
Abbreviation 

Code 
9HU\�VRIW� ([WUXGHV�EHWZHHQ�ILQJHUV�ZKHQ�VTXHH]HG� ���� `VS` 
6RIW� 0RXOGDEOH�ZLWK�OLJKW�ILQJHU�SUHVVXUH� !�������� `S` 
)LUP� 0RXOGDEOH�ZLWK�VWURQJ�ILQJHU�SUHVVXUH� !�������� `F` 
6WLII� &DQQRW�EH�PRXOGHG�E\�ILQJHUV� !��������� `ST` 
9HU\�VWLII� ,QGHQWHG�E\�WKXPEQDLO� !���������� `VST` 
+DUG� ,QGHQWHG�E\�WKXPEQDLO�ZLWK�GLIILFXOW\� !��� `H` 
)ULDEOH� (DVLO\�FUXPEOHG�RU�EURNHQ�LQWR�VPDOO�SLHFHV�E\�KDQG� �� `FR` 

5HODWLYH�'HQVLW\��FRDUVH�JUDLQHG�VRLOV��
7DFWLOH� DVVHVVPHQW� RI� UHODWLYH� GHQVLW\� LV� GLIILFXOW�� DQG� JHQHUDOO\� UHTXLUHV� SHQHWUDWLRQ� WHVWLQJ�� KHQFH� D� WDFWLOH�
DVVHVVPHQW�JXLGH�LV�QRW�SURYLGHG��

Relative Density Term Density Index Abbreviation Code 
9HU\�ORRVH� ���� `VL` 
/RRVH� !������ `L` 
0HGLXP�GHQVH� !������ `MD` 
'HQVH� !������ `D` 
9HU\�GHQVH� !�� `VD` 
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&RPSDFWLRQ��DQWKURSRJHQLFDOO\�PRGLILHG�VRLO��
Compaction Term Abbreviation Code 

:HOO�FRPSDFWHG� `WC` 
3RRUO\�FRPSDFWHG� `PC` 
0RGHUDWHO\�FRPSDFWHG� `MC` 
9DULDEO\�FRPSDFWHG� `VC` 

&HPHQWDWLRQ��QDWXUDO�DQG�DQWKURSRJHQLF��
Cementation Term Abbreviation Code 

0RGHUDWHO\�FHPHQWHG� `MCE` 
:HDNO\�FHPHQWHG� `WKCE` 
&HPHQWHG� `CE` 
6WURQJO\�ERXQG� `SB` 
:HDNO\�ERXQG� `WB` 
8QERXQG� `UB` 

Extremely Weathered Rock 
$6����������FRQVLGHUV�ZHDWKHUHG�URFN�PDWHULDO� WR�EH�VRLO� LI� WKH�XQFRQILQHG�FRPSUHVVLYH�VWUHQJWK� LV� OHVV� WKDQ�
����03D��L�H��YHU\�ORZ�VWUHQJWK�URFN����7KHVH�PDWHULDOV�PD\�EH�LGHQWLILHG�DV�³H[WUHPHO\�ZHDWKHUHG�URFN´�LQ�UHSRUWV�
DQG�E\�WKH�DEEUHYLDWLRQ�FRGH�`XWR`�RQ�ORJ�VKHHWV���7KLV�LGHQWLILFDWLRQ�LV�QRW�FRUUHODWHG�WR�DQ\�VSHFLILF�TXDOLWDWLYH�
RU�TXDQWLWDWLYH�EHKDYLRXU��DQG�WKH�HQJLQHHULQJ�SURSHUWLHV�RI�WKLV�PDWHULDO�PXVW�WKHUHIRUH�EH�DVVHVVHG�DFFRUGLQJ�WR�
HQJLQHHULQJ�SULQFLSOHV�ZLWK�UHIHUHQFH�WR�DQ\�UHOLF�URFN�VWUXFWXUH��IDEULF��RU�WH[WXUH�GHVFULEHG�LQ�WKH�GHVFULSWLRQ��

Soil Origin 
Term Description Abbreviation 

Code 
5HVLGXDO� 'HULYHG�IURP�LQ�VLWX�ZHDWKHULQJ�RI�WKH�XQGHUO\LQJ�URFN� `RES` 
([WUHPHO\� ZHDWKHUHG�
PDWHULDO�

)RUPHG� IURP� LQ�VLWX� ZHDWKHULQJ� RI� JHRORJLFDO� IRUPDWLRQV�� � +DV�
VWUHQJWK�RI�OHVV�WKDQ�µYHU\�ORZ¶�DV�SHU�DV�����EXW�UHWDLQV�WKH�VWUXFWXUH�
RU�IDEULF�RI�WKH�SDUHQW�URFN���

`XWM` 

$OOXYLDO� 'HSRVLWHG�E\�VWUHDPV�DQG�ULYHUV� `ALV` 
(VWXDULQH� 'HSRVLWHG�LQ�FRDVWDO�HVWXDULHV� `EST` 
0DULQH� 'HSRVLWHG�LQ�D�PDULQH�HQYLURQPHQW� `MAR` 
/DFXVWULQH� 'HSRVLWHG�LQ�IUHVKZDWHU�ODNHV� `LCS` 
$HROLDQ� &DUULHG�DQG�GHSRVLWHG�E\�ZLQG� `AEO` 
&ROOXYLDO� 6RLO�DQG�URFN�GHEULV�WUDQVSRUWHG�GRZQ�VORSHV�E\�JUDYLW\� `COL` 
7RSVRLO� 0DQWOH�RI�VXUIDFH�VRLO��RIWHQ�ZLWK�KLJK�OHYHOV�RI�RUJDQLF�PDWHULDO� `TOP` 
)LOO� $Q\�PDWHULDO�ZKLFK�KDV�EHHQ�PRYHG�E\�PDQ� `FILL` 
/LWWRUDO� 'HSRVLWHG�RQ�WKH�ODNH�RU�VHD�VKRUH� `LIT` 
8QLGHQWLILDEOH� 1RW�DEOH�WR�EH�LGHQWLILHG� `UID` 

Cobbles and Boulders 
7KH�SUHVHQFH�RI�SDUWLFOHV�FRQVLGHUHG�WR�EH�³RYHUVL]H´�PD\�EH�GHVFULEHG�XVLQJ�RQH�RI�WKH�IROORZLQJ�VWUDWHJLHV��

x 2YHUVL]H�HQFRXQWHUHG�LQ�D�PLQRU�SURSRUWLRQ��ZKHQ�FRQVLGHUHG�UHODWLYH�WR�WKH�ZLGHU�DUHD��DUH�QRWHG�LQ�WKH�VRLO
GHVFULSWLRQ��RU

x :KHUH�D�VLJQLILFDQW�SURSRUWLRQ�RI�RYHUVL]H�LV�HQFRXQWHUHG��WKH�FREEOHV�ERXOGHUV�DUH�GHVFULEHG�LQGHSHQGHQW
RI� WKH� VRLO� GHVFULSWLRQ�� LQ� D� VLPLODU� PDQQHU� WR� FRPSRVLWH� VRLOV� �GHVFULEHG� DERYH�� EXW� TXDOLILHG� ZLWK
³0,;785(�2)´�

LQWHQWLRQDOO\�EODQN�
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Rock Strength 
5RFN�VWUHQJWK�LV�GHILQHG�E\�WKH�XQFRQILQHG�FRPSUHVVLYH�VWUHQJWK�DQG�LW�UHIHUV�WR�WKH�VWUHQJWK�RI�WKH�URFN�VXEVWDQFH�
DQG�QRW�WKH�VWUHQJWK�RI�WKH�RYHUDOO�URFN�PDVV��ZKLFK�PD\�EH�FRQVLGHUDEO\�ZHDNHU�GXH�WR�GHIHFWV����

7KH�3RLQW�/RDG�6WUHQJWK�,QGH[�,V�����LV�FRPPRQO\�XVHG�WR�SURYLGH�DQ�HVWLPDWH�RI�WKH�URFN�VWUHQJWK�DQG�VLWH�VSHFLILF�
FRUUHODWLRQV�VKRXOG�EH�GHYHORSHG�WR�DOORZ�8&6�YDOXHV�WR�EH�GHWHUPLQHG���7KH�SRLQW�ORDG�VWUHQJWK�WHVW�SURFHGXUH�LV�
GHVFULEHG�E\�$XVWUDOLDQ�6WDQGDUG�$6����������������7KH�WHUPV�XVHG�WR�GHVFULEH�URFN�VWUHQJWK�DUH�DV�IROORZV��

Strength Term Unconfined Compressive 
Strength (MPa) 

Point Load Index1 
Is(50) MPa 

Abbreviation Code 

9HU\�ORZ� �������� ����������� `VL` 
/RZ� ������ ���������� `L` 
0HGLXP� ������� ���������� `M` 
+LJK� �������� ������ `H` 
9HU\�KLJK� ��������� ������� `VH` 
([WUHPHO\�KLJK� !��� !�� `EH` 

��$VVXPHV�D� UDWLR�RI������ IRU�8&6�WR� ,V������ ,W�VKRXOG�EH�QRWHG� WKDW� WKH�8&6�WR� ,V����� UDWLR�YDULHV�VLJQLILFDQWO\� IRU�
GLIIHUHQW�URFN�W\SHV�DQG�VSHFLILF�UDWLRV�PD\�EH�UHTXLUHG�IRU�HDFK�VLWH��

2Q�LQYHVWLJDWLRQ�ORJV�RQO\��WKH�IROORZLQJ�GDWD�FRQWLJXLW\�FRGHV�PD\�EH�LQ�URFN�VWUHQJWK�WDEOHV�IRU�OD\HUV�RU�VHDPV�
RI�PDWHULDO�³ZLWKLQ�URFN´��EXW�IRU�ZKLFK�WKH�HTXLYDOHQW�8&6�VWUHQJWK�LV�OHVV�WKDQ�����03D��

Scenario Abbreviation 
Code 

7KH�PDWHULDO�HQFRXQWHUHG�KDV�DQ�HTXLYDOHQW�8&6�VWUHQJWK�RI�OHVV�WKDQ�����03D��DQG�WKHUHIRUH�
LV�FRQVLGHUHG�WR�EH�VRLO��DV�SHU�1RWH���RI�7DEOH����RI�$6��������������7KH�SURSHUWLHV�RI�WKH�
PDWHULDO� HQFRXQWHUHG�RYHU� WKLV� LQWHUYDO� DUH� GHVFULEHG� LQ� WKH� ³'HVFULSWLRQ�RI� 6WUDWD´� DQG�VRLO�
SURSHUWLHV�FROXPQV��

`SOIL` 

7KH�PDWHULDO�HQFRXQWHUHG�KDV�DQ�HTXLYDOHQW�8&6�VWUHQJWK�RI�OHVV�WKDQ�����03D��DQG�WKHUHIRUH�
LV�FRQVLGHUHG�WR�EH�VRLO��DV�SHU�1RWH���RI�7DEOH����RI�$6��������������7KH�SURPLQHQFH�RI�WKH�
PDWHULDO� LV�VXFK�WKDW�LW�FDQ�EH�FRQVLGHUHG�WR�EH�D�VHDP��DV�GHILQHG�LQ�7DEOH����RI�$6�����
������DQG�WKH�SURSHUWLHV�RI�WKH�PDWHULDO�DUH�GHVFULEHG�LQ�WKH�GHIHFW�FROXPQ��

`SEAM` 

Degree of Weathering 
7KH�GHJUHH�RI�ZHDWKHULQJ�RI�URFN�LV�FODVVLILHG�DV�IROORZV��

Weathering 
Term 

Description Abbreviation 
Code 

5HVLGXDO�
6RLO����

0DWHULDO� LV�ZHDWKHUHG� WR� VXFK� DQ� H[WHQW� WKDW� LW� KDV� VRLO� SURSHUWLHV�� �0DVV�
VWUXFWXUH�DQG�PDWHULDO�WH[WXUH�DQG�IDEULF�RI�RULJLQDO�URFN�DUH�QR�ORQJHU�YLVLEOH��
EXW�WKH�VRLO�KDV�QRW�EHHQ�VLJQLILFDQWO\�WUDQVSRUWHG��

`RS` 

([WUHPHO\�
ZHDWKHUHG����

0DWHULDO� LV�ZHDWKHUHG� WR� VXFK� DQ� H[WHQW� WKDW� LW� KDV� VRLO� SURSHUWLHV�� �0DVV�
VWUXFWXUH�DQG�PDWHULDO�WH[WXUH�DQG�IDEULF�RI�RULJLQDO�URFN�DUH�VWLOO�YLVLEOH�

`XW` 

+LJKO\�
ZHDWKHUHG�

7KH� ZKROH� RI� WKH� URFN�PDWHULDO� LV� GLVFRORXUHG�� XVXDOO\� E\� LURQ� VWDLQLQJ� RU�
EOHDFKLQJ�WR�WKH�H[WHQW�WKDW�WKH�FRORXU�RI�WKH�RULJLQDO�URFN�LV�QRW�UHFRJQLVDEOH��
5RFN�VWUHQJWK�LV�VLJQLILFDQWO\�FKDQJHG�E\�ZHDWKHULQJ���6RPH�SULPDU\�PLQHUDOV�
KDYH�ZHDWKHUHG�WR�FOD\�PLQHUDOV���3RURVLW\�PD\�EH�LQFUHDVHG�E\�OHDFKLQJ��RU�
PD\�EH�GHFUHDVHG�GXH�WR�GHSRVLWLRQ�RI�ZHDWKHULQJ�SURGXFWV�LQ�SRUHV����

`HW` 

0RGHUDWHO\�
ZHDWKHUHG�

7KH� ZKROH� RI� WKH� URFN�PDWHULDO� LV� GLVFRORXUHG�� XVXDOO\� E\� LURQ� VWDLQLQJ� RU�
EOHDFKLQJ�WR�WKH�H[WHQW�WKDW�WKH�FRORXU�RI�WKH�RULJLQDO�URFN�LV�QRW�UHFRJQLVDEOH��
EXW�VKRZV�OLWWOH�RU�QR�FKDQJH�RI�VWUHQJWK�IURP�IUHVK�URFN��

`MW` 

6OLJKWO\�
ZHDWKHUHG�

5RFN�LV�SDUWLDOO\�GLVFRORXUHG�ZLWK�VWDLQLQJ�RU�EOHDFKLQJ�DORQJ�MRLQWV�EXW�VKRZV�
OLWWOH�RU�QR�FKDQJH�RI�VWUHQJWK�IURP�IUHVK�URFN��

`SW` 

)UHVK� 1R�VLJQV�RI�GHFRPSRVLWLRQ�RU�VWDLQLQJ�� `FR` 
1RWH����,I�+:�DQG�0:�FDQQRW�EH�GLIIHUHQWLDWHG�XVH�':��VHH�EHORZ��
'LVWLQFWO\�
ZHDWKHUHG�

5RFN� VWUHQJWK� XVXDOO\� FKDQJHG� E\� ZHDWKHULQJ�� � 7KH� URFN� PD\� EH� KLJKO\�
GLVFRORXUHG��XVXDOO\�E\�LURQ�VWDLQLQJ���3RURVLW\�PD\�EH�LQFUHDVHG�E\�OHDFKLQJ�
RU�PD\�EH�GHFUHDVHG�GXH�WR�GHSRVLWLRQ�RI�ZHDWKHUHG�SURGXFWV�LQ�SRUHV��

`DW` 

��±�$6����������������SURYLGHV�VLPLODU�GHILQLWLRQV�IRU�³UHVLGXDO�VRLO´�DQG�³H[WUHPHO\�ZHDWKHUHG�PDWHULDO´�DV�VRLO�
RULJLQV���*HQHUDOO\��WKH�VRLO�RULJLQ�WHUPV�ZRXOG�EH�XVHG�DERYH�WKH�GHSWK�DW�ZKLFK�YHU\�ORZ�VWUHQJWK�RU�VWURQJHU�URFN�
PDWHULDO�LV�ILUVW�HQFRXQWHUHG��ZKLOH�ERWK�VRLO�RULJLQ�DQG�ZHDWKHULQJ�VKRXOG�PD\�EH�VWDWHG�IRU�VRLO�HQFRXQWHUHG�EHORZ�
WKH�ILUVW�FRQWDFW�ZLWK�URFN�PDWHULDO��ZKHUH�DSSURSULDWH��
��±7KH�SDUHQW�URFN�W\SH��RI�ZKLFK�WKH�UHVLGXDO�H[WUHPHO\�ZHDWKHUHG�PDWHULDO�LV�D�GHULYDWLYH��ZLOO�EH�VWDWHG�LQ�WKH�
GHVFULSWLRQ��ZKHUH�GLVFHUQLEOH����
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Degree of Alteration 
7KH�GHJUHH�RI�DOWHUDWLRQ�RI� WKH�URFN�PDWHULDO��SK\VLFDO�RU�FKHPLFDO�FKDQJHV�FDXVHG�E\�KRW�JDVVHV�RU� OLTXLGV�DW�
GHSWK��LV�FODVVLILHG�DV�IROORZV��

Term Description Abbreviation 
Code 

([WUHPHO\�
DOWHUHG�

0DWHULDO�LV�DOWHUHG�WR�VXFK�DQ�H[WHQW�WKDW�LW�KDV�VRLO�SURSHUWLHV���0DVV�VWUXFWXUH�
DQG�PDWHULDO�WH[WXUH�DQG�IDEULF�RI�RULJLQDO�URFN�DUH�VWLOO�YLVLEOH��

`XA` 

+LJKO\�DOWHUHG� 7KH�ZKROH�RI�WKH�URFN�PDWHULDO�LV�GLVFRORXUHG��XVXDOO\�E\�VWDLQLQJ�RU�EOHDFKLQJ�
WR�WKH�H[WHQW�WKDW�WKH�FRORXU�RI�WKH�RULJLQDO�URFN�LV�QRW�UHFRJQLVDEOH���5RFN�
VWUHQJWK�LV�FKDQJHG�E\�DOWHUDWLRQ���6RPH�SULPDU\�PLQHUDOV�DUH�DOWHUHG�WR�FOD\�
PLQHUDOV���3RURVLW\�PD\�EH�LQFUHDVHG�E\�OHDFKLQJ��RU�PD\�EH�GHFUHDVHG�GXH�
WR�SUHFLSLWDWLRQ�RI�VHFRQGDU\�PDWHULDOV�LQ�SRUHV��

`HA` 

0RGHUDWHO\�
DOWHUHG�

7KH�ZKROH�RI�WKH�URFN�PDWHULDO�LV�GLVFRORXUHG��XVXDOO\�E\�VWDLQLQJ�RU�EOHDFKLQJ�
WR�WKH�H[WHQW�WKDW�WKH�FRORXU�RI�WKH�RULJLQDO�URFN�LV�QRW�UHFRJQLVDEOH�EXW�VKRZV�
OLWWOH�RU�QR�FKDQJH�RI�VWUHQJWK�IURP�IUHVK�URFN��

`MA` 

6OLJKWO\�DOWHUHG� 5RFN� LV�VOLJKWO\�GLVFRORXUHG�EXW�VKRZV� OLWWOH�RU�QR�FKDQJH�RI�VWUHQJWK� IURP�
IUHVK�URFN�

`SA` 

1RWH����,I�+$�DQG�0$�FDQQRW�EH�GLIIHUHQWLDWHG�XVH�'$��VHH�EHORZ���
'LVWLQFWO\�
DOWHUHG�

5RFN� VWUHQJWK� XVXDOO\� FKDQJHG� E\� DOWHUDWLRQ�� � 7KH� URFN� PD\� EH� KLJKO\�
GLVFRORXUHG��XVXDOO\�E\�VWDLQLQJ�RU�EOHDFKLQJ���3RURVLW\�PD\�EH�LQFUHDVHG�E\�
OHDFKLQJ��RU�PD\�EH�GHFUHDVHG�GXH�WR�SUHFLSLWDWLRQ�RI�VHFRQGDU\�PLQHUDOV�LQ�
SRUHV��

`DA` 

Degree of Fracturing 
7KH� IROORZLQJ�GHVFULSWLYH�FODVVLILFDWLRQ�DSSO\� WR� WKH�VSDFLQJ�RI�QDWXUDO�RFFXUULQJ� IUDFWXUHV� LQ� WKH� URFN�PDVV�� � ,W�
LQFOXGHV�EHGGLQJ�SODQH�SDUWLQJV��MRLQWV�DQG�RWKHU�GHIHFWV��EXW�H[FOXGHV�GULOOLQJ�EUHDNV���7KHVH�WHUPV�DUH�JHQHUDOO\�
QRW� UHTXLUHG� RQ� LQYHVWLJDWLRQ� ORJV� ZKHUH� IUDFWXUH� VSDFLQJ� LV� SUHVHQWHG� DV� D� KLVWRJUDP�� DQG� ZKHUH� XVHG� DUH�
SUHVHQWHG�LQ�DQ�XQDEEUHYLDWHG�IRUPDW��

Term Description 
)UDJPHQWHG� )UDJPHQWV�RI�����PP�
+LJKO\�)UDFWXUHG� &RUH�OHQJWKV�RI�������PP�ZLWK�RFFDVLRQDO�IUDJPHQWV�
)UDFWXUHG� &RUH�OHQJWKV�RI��������PP�ZLWK�RFFDVLRQDO�VKRUWHU�DQG�ORQJHU�VHFWLRQV�
6OLJKWO\�)UDFWXUHG� &RUH�OHQJWKV�RI�����PP�RU�ORQJHU�ZLWK�RFFDVLRQDO�VHFWLRQV�RI���������PP�
8QEURNHQ� &RUH�FRQWDLQV�YHU\�IHZ�IUDFWXUHV�

Rock Quality Designation 
7KH�TXDOLW\�RI�WKH�FRUHG�URFN�FDQ�EH�PHDVXUHG�XVLQJ�WKH�5RFN�4XDOLW\�'HVLJQDWLRQ��54'��LQGH[��GHILQHG�DV��

54'�� �
FXPXODWLYH�OHQJWK�RI�
VRXQG
�FRUH�VHFWLRQV�������PP�ORQJ

WRWDO�GULOOHG�OHQJWK�RI�VHFWLRQ�EHLQJ�DVVHVVHG

ZKHUH�
VRXQG
�URFN�LV�DVVHVVHG�WR�EH�URFN�RI�ORZ�VWUHQJWK�RU�VWURQJHU���7KH�54'�DSSOLHV�RQO\�WR�QDWXUDO�IUDFWXUHV���
,I�WKH�FRUH�LV�EURNHQ�E\�GULOOLQJ�RU�KDQGOLQJ��L�H��GULOOLQJ�EUHDNV��WKHQ�WKH�EURNHQ�SLHFHV�DUH�ILWWHG�EDFN�WRJHWKHU�DQG�
DUH�QRW�LQFOXGHG�LQ�WKH�FDOFXODWLRQ�RI�54'��

Stratification Spacing 
7KHVH�WHUPV�PD\�EH�XVHG�WR�GHVFULEH�WKH�VSDFLQJ�RI�
EHGGLQJ�SDUWLQJV�LQ�VHGLPHQWDU\�URFNV���:KHUH�XVHG��
WKHVH� WHUPV� DUH� JHQHUDOO\� SUHVHQWHG� LQ� DQ�
XQDEEUHYLDWHG�IRUPDW�

Term Separation of 
Stratification Planes 

7KLQO\�ODPLQDWHG� ����PP�
/DPLQDWHG� ��PP�WR����PP�
9HU\�WKLQO\�EHGGHG� ���PP�WR����PP�
7KLQO\�EHGGHG� ���PP�WR�����P�
0HGLXP�EHGGHG� ����P�WR�����P�
7KLFNO\�EHGGHG� ����P�WR���P�
9HU\�WKLFNO\�EHGGHG� ! ��P
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Defect Descriptions 

Defect Type 
Term Abbreviation Code 

%HGGLQJ�SODQH� `B` 
&OD\�VHDP� `CS` 
&OHDYDJH� `CV` 
&UXVKHG�]RQH� `CZ` 
'HFRPSRVHG�VHDP� `DS` 
)DXOW� `F` 
-RLQW� `J` 
/DPLQDWLRQ� `LAM` 
3DUWLQJ� `PT` 
6KHDUHG�]RQH� `SZ` 
9HLQ� `VN` 
'ULOOLQJ�KDQGOLQJ�
EUHDN�

`DB`, `HB` 

)UDFWXUH� `FCT` 

Rock Defect Orientation 
Term Abbreviation Code 

+RUL]RQWDO� `H` 
9HUWLFDO� `V` 
6XE�KRUL]RQWDO� `SH` 
6XE�YHUWLFDO� `SV` 

Rock Defect Coating 
Term Abbreviation Code 

&OHDQ� `CLN` 
&RDWLQJ� `CO` 
+HDOHG� `HE` 
,QILOOHG� `INF` 
6WDLQHG� `STN` 
7LJKW� `TI` 
9HQHHU� `VEN` 

Rock Defect Infill 
Term Abbreviation Code 

&DOFLWH� `CA` 
&DUERQDFHRXV� `CBS` 
&OD\� `CLY` 
,URQ�R[LGH� `FE` 
0DQJDQHVH� `MN` 
6LOW\� `SLT` 

LQWHQWLRQDOO\�EODQN�

Rock Defect Shape/Planarity 
Term Abbreviation Code 

&XUYHG� `CU` 
,UUHJXODU� `IR` 
3ODQDU� `PL` 
6WHSSHG� `ST` 
8QGXODWLQJ� `UN` 

Rock Defect Roughness 
Term Abbreviation Code 

3ROLVKHG� `PO` 
5RXJK� `RO` 
6OLFNHQVLGHG� `SL` 
6PRRWK� `SM` 
9HU\�URXJK� `VR` 

Other Rock Defect Attributes 
Term Abbreviation Code 

)UDJPHQWHG� `FG` 
%DQG� `BND` 
4XDUW]� `QTZ` 

Defect Orientation 
7KH�LQFOLQDWLRQ�RI�GHIHFWV�LV�DOZD\V�PHDVXUHG�IURP�WKH�
SHUSHQGLFXODU�WR�WKH�FRUH�D[LV��

LQWHQWLRQDOO\�EODQN�
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Sampling and Testing 
$� UHFRUG� RI� VDPSOHV� UHWDLQHG� DQG� ILHOG� WHVWLQJ�
SHUIRUPHG�LV�XVXDOO\�VKRZQ�RQ�D�'RXJODV�3DUWQHUV¶�
ORJ� ZLWK� VDPSOHV� DSSHDULQJ� WR� WKH� OHIW� RI� D� GHSWK�
VFDOH�� DQG� VHOHFWHG� ILHOG� DQG� ODERUDWRU\� WHVWLQJ�
�LQFOXGLQJ�UHVXOWV��ZKHUH�UHOHYDQW�� DSSHDULQJ� WR� WKH�
ULJKW�RI�WKH�VFDOH��DV�LOOXVWUDWHG�EHORZ��

Sampling 
7KH� W\SH� RU� LQWHQGHG� SXUSRVH� IRU� ZKLFK� D� VDPSOH�
ZDV�WDNHQ�LV�LQGLFDWHG�E\�WKH�IROORZLQJ�DEEUHYLDWLRQ�
FRGHV����

Sample Type Code 
$XJHU�VDPSOH� `A` 
$FLG�VXOIDWH�VDPSOH� `ASS` 
%XON�VDPSOH� `B` 
&RUH�VDPSOH� `C` 
'LVWXUEHG�VDPSOH� `D` 
6DPSOH�IURP�637�WHVW� `SPT` 
(QYLURQPHQWDO�VDPSOH� `E` 
*DV�VDPSOH� `G` 
-DU�VDPSOH� `J` 
8QGLVWXUEHG�WXEH�VDPSOH� `U1` 
:DWHU�VDPSOH� `W` 
3LVWRQ�VDPSOH� `P` 
&RUH�VDPSOH�IRU�XQFRQILQHG�
FRPSUHVVLYH�VWUHQJWK�WHVWLQJ�

`UCS` 

��±�QXPHULF�VXIIL[HV� LQGLFDWH�WXEH�GLDPHWHU�ZLGWK�LQ�
PP�

7KH� DERYH� FRGHV� RQO\� LQGLFDWH� WKDW� D� VDPSOH�ZDV�
UHWDLQHG�� DQG� QRW� WKDW� WHVWLQJ� ZDV� VFKHGXOHG� RU�
SHUIRUPHG��

Field and Laboratory Testing 
$� UHFRUG� WKDW� ILHOG� DQG� ODERUDWRU\� WHVWLQJ� ZDV�
SHUIRUPHG�LV�LQGLFDWHG�E\�WKH�IROORZLQJ�DEEUHYLDWLRQ�
FRGHV��

Test Type Code 
3RFNHW�SHQHWURPHWHU��NSD� C33C
3KRWR�LRQLVDWLRQ�GHWHFWRU� `PID` 
6WDQGDUG�3HQHWUDWLRQ�7HVW� `SPT` 
6KHDU�YDQH��NSD�� `V` 
8QFRQILQHG�FRPSUHVVLYH�
VWUHQJWK���03D��

`UCS` 

3RLQW�ORDG�WHVW��D[LDO�`(A)`���
GLDPHWULF�`(D)`��LUUHJXODU�`(I)`�

`PLT(_)` 

Field and laboratory testing (continued) 

Test Type Code 
'\QDPLF�FRQH�SHQHWURPHWHU��
IROORZHG�E\�EORZ�FRXQW�
SHQHWUDWLRQ�LQFUHPHQW�LQ�PP�
�FRQH�WLS��JHQHUDOO\�LQ�DFFRUGDQFH�
ZLWK�$6������������

`DCP/150` 

3HUWK�VDQG�SHQHWURPHWHU��IROORZHG�
E\�EORZ�FRXQW�SHQHWUDWLRQ�
LQFUHPHQW�LQ�PP�
�IODW�WLS��JHQHUDOO\�LQ�DFFRUGDQFH�
ZLWK�$6������������

`PSP/150` 

Groundwater Observations 
`Z` VHHSDJH�LQIORZ�
`V` VWDQGLQJ�RU�REVHUYHG�ZDWHU�OHYHO�
`NFGWO` QR�IUHH�JURXQGZDWHU�REVHUYHG�
`OBS` 2EVHUYDWLRQV� REVFXUHG� E\� GULOOLQJ�

IOXLGV�

Drilling or Excavation Methods/Tools 
7KH�GULOOLQJ�H[FDYDWLRQ�PHWKRGV�XVHG�WR�SHUIRUP�WKH�
LQYHVWLJDWLRQ� PD\� EH� VKRZQ� HLWKHU� LQ� D� GHGLFDWHG�
FROXPQ�GRZQ�WKH�OHIW�KDQG�HGJH�RI�WKH�ORJ��RU�VWDWHG�
LQ� WKH� ORJ� IRRWHU�� � ,Q� VRPH� FLUFXPVWDQFHV�
DEEUHYLDWLRQ�FRGHV�PD\�EH�XVHG��

Method Abbreviation 
Code 

([FDYDWRU�EDFNKRH�EXFNHW� `B1` 
7RRWKHG�EXFNHW� `TB1` 
0XG�EODGH�EXFNHW� `MB1` 
5LSSLQJ�W\QH�ULSSHU� `RT` 
5RFN�EUHDNHU�K\GUDXOLF�KDPPHU� `RB` 
+DQG�DXJHU� `HA1` 
10/&�VHULHV�FRULQJ� `NMLC` 
+0/&�VHULHV�FRULQJ� `HMLC` 
14�FRULQJ� `NQ` 
+4�FRULQJ� `HQ` 
34�FRULQJ� `PQ` 
3XVK�WXEH� `PT`1` 
5RFN�UROOHU� `RR1` 
6ROLG�IOLJKW�DXJHU���6XIIL[HV�C�7&�C�
DQG�C�9�C�LQGLFDWH�WXQJVWHQ�
FDUELGH�RU�Y�VKDSHG�WLS�
UHVSHFWLYHO\�

`SFA1` 

6RQLF�GULOOLQJ� `SON1` 
9LEURFRUH� `VC1` 
:DVK�ERUH��XQVSHFLILHG�ELW�W\SH�� `WB1` 
([LVWLQJ�H[SRVXUH� `X` 
+DQG�WRROV��XQVSHFLILHG�� `HT` 
3UHGULOOHG� `PD` 
6SHFLDOLVHG�ELW��UHIHU�UHSRUW�� `SPEC1` 
'LDWXEH� `DT1` 
+ROORZ�IOLJKW�DXJHU� `HFA1` 
9DFXXP�H[FDYDWLRQ� `VE` 

�� ±�QXPHULF� VXIIL[HV� LQGLFDWH� WRRO� GLDPHWHU�ZLGWK� LQ�
PP�
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Introduction 

7KH�&RQH�3HQHWUDWLRQ�7HVW��&37��LV�D�VRSKLVWLFDWHG�
VRLO�SURILOLQJ�WHVW�FDUULHG�RXW�LQ�VLWX���$�VSHFLDO�FRQH�
VKDSHG�SUREH�LV�XVHG�ZKLFK�LV�FRQQHFWHG�WR�D�GLJLWDO�
GDWD� DFTXLVLWLRQ� V\VWHP�� � 7KH� FRQH� DQG� DGMRLQLQJ�
VOHHYH�VHFWLRQ�FRQWDLQ�D�VHULHV�RI�VWUDLQ�JDXJHV�DQG�
RWKHU� WUDQVGXFHUV� ZKLFK� FRQWLQXRXVO\� PRQLWRU� DQG�
UHFRUG� YDULRXV� VRLO� SDUDPHWHUV� DV� WKH� FRQH�
SHQHWUDWHV�WKH�VRLOV��

7KH�VRLO�SDUDPHWHUV�PHDVXUHG�GHSHQG�RQ�WKH� W\SH�
RI�FRQH�EHLQJ�XVHG��KRZHYHU�WKH\�DOZD\V�LQFOXGH�WKH�
IROORZLQJ�EDVLF�PHDVXUHPHQWV�

x &RQH�WLS�UHVLVWDQFH TF�
x 6OHHYH�IULFWLRQ IV�
x ,QFOLQDWLRQ��IURP�YHUWLFDO�� L
x 'HSWK�EHORZ�JURXQG ]�

)LJXUH����&RQH�'LDJUDP�

7KH�LQFOLQRPHWHU� LQ�WKH�FRQH�HQDEOHV�WKH�YHUWLFDOLW\�
RI� WKH� WHVW� WR� EH� FRQILUPHG� DQG�� LI� UHTXLUHG�� WKH�
YHUWLFDO�GHSWK�FDQ�EH�FRUUHFWHG��

7KH�FRQH�LV�WKUXVW�LQWR�WKH�JURXQG�DW�D�VWHDG\�UDWH�RI�
DERXW����PP�VHF��XVXDOO\�XVLQJ�WKH�K\GUDXOLF�UDPV�
RI� D� SXUSRVH� EXLOW� &37� ULJ�� RU� D� GULOOLQJ� ULJ�� � 7KH�
WHVWLQJ� LV� FDUULHG� RXW� LQ� DFFRUGDQFH� ZLWK� WKH�
$XVWUDOLDQ�6WDQGDUG�$6�����7HVW��������

)LJXUH����3XUSRVH�EXLOW�&37�ULJ�

7KH� &37� FDQ� SHQHWUDWH� PRVW� VRLO� W\SHV� DQG� LV�
SDUWLFXODUO\� VXLWHG� WR� DOOXYLDO� VRLOV�� EHLQJ� DEOH� WR�
GHWHFW� ILQH� OD\HULQJ� DQG� VWUHQJWK� YDULDWLRQV�� � :LWK�
VXIILFLHQW�WKUXVW�WKH�FRQH�FDQ�RIWHQ�SHQHWUDWH�D�VKRUW�
GLVWDQFH�LQWR�ZHDWKHUHG�URFN���7KH�FRQH�ZLOO�XVXDOO\�
UHDFK� UHIXVDO� LQ� FRDUVH� ILOOLQJ�� PHGLXP� WR� FRDUVH�
JUDYHO�DQG�RQ�YHU\�ORZ�VWUHQJWK�RU�EHWWHU�URFN���7HVWV�
KDYH� EHHQ� VXFFHVVIXOO\� FRPSOHWHG� WR� PRUH� WKDQ�
���P��

Types of CPTs 

'RXJODV� 3DUWQHUV� �DQG� LWV� VXEVLGLDU\� *URXQG7HVW��
RZQV�DQG�RSHUDWHV�WKH�IROORZLQJ�W\SHV�RI�&37�FRQHV��

Type Measures 
6WDQGDUG� %DVLF�SDUDPHWHUV��TF��IV��L�	�]��

3LH]RFRQH� '\QDPLF� SRUH� SUHVVXUH� �X�� SOXV�
EDVLF� SDUDPHWHUV�� � 'LVVLSDWLRQ�
WHVWV� HVWLPDWH� FRQVROLGDWLRQ�
SDUDPHWHUV�

&RQGXFWLYLW\� %XON�VRLO�HOHFWULFDO�FRQGXFWLYLW\�� ��
SOXV�EDVLF�SDUDPHWHUV�

6HLVPLF� 6KHDU� ZDYH� YHORFLW\� �9V���
FRPSUHVVLRQ� ZDYH� YHORFLW\� �9S���
SOXV�EDVLF�SDUDPHWHUV�

Strata Interpretation 

7KH�&37�SDUDPHWHUV�FDQ�EH�XVHG� WR� LQIHU� WKH�6RLO�
%HKDYLRXU�7\SH��6%7���EDVHG�RQ�QRUPDOLVHG�YDOXHV�
RI�FRQH�UHVLVWDQFH��4W��DQG�IULFWLRQ�UDWLR��)U����7KHVH�
DUH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�VRLO�FODVVLILFDWLRQ�FKDUWV��
VXFK�DV�WKH�RQH�EHORZ��DIWHU�5REHUWVRQ�������
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)LJXUH����6RLO�&ODVVLILFDWLRQ�&KDUW�

'3
V� LQ�KRXVH� &37� VRIWZDUH� SURYLGHV� FRPSXWHU�
DLGHG� LQWHUSUHWDWLRQ� RI� VRLO� VWUDWD�� JHQHUDWLQJ� VRLO�
GHVFULSWLRQV� DQG� VWUHQJWKV� IRU� HDFK� OD\HU�� � 7KH�
VRIWZDUH� FDQ� DOVR� SURGXFH� SORWV� RI� HVWLPDWHG� VRLO�
SDUDPHWHUV�� LQFOXGLQJ� PRGXOXV�� IULFWLRQ� DQJOH��
UHODWLYH� GHQVLW\�� VKHDU� VWUHQJWK� DQG� RYHU�
FRQVROLGDWLRQ�UDWLR��

'3
V� &37� VRIWZDUH� KHOSV� RXU� HQJLQHHUV� TXLFNO\�
HYDOXDWH� WKH� FULWLFDO� VRLO� OD\HUV� DQG� WKHQ� IRFXV� RQ�
GHYHORSLQJ�SUDFWLFDO�VROXWLRQV�IRU�WKH�FOLHQW
V�SURMHFW��

�

Engineering Applications 

7KHUH� DUH� PDQ\� XVHV� IRU� &37� GDWD�� � 7KH� PDLQ�
DSSOLFDWLRQV�DUH�EULHIO\�LQWURGXFHG�EHORZ��

Settlement 
&37�SURYLGHV�D� FRQWLQXRXV�SURILOH�RI� VRLO� W\SH�DQG�
VWUHQJWK��SURYLGLQJ�DQ�H[FHOOHQW�EDVLV�IRU�VHWWOHPHQW�
DQDO\VLV���6RLO�FRPSUHVVLELOLW\�FDQ�EH�HVWLPDWHG�IURP�
FRQH� GHULYHG� PRGXOL�� RU� NQRZQ� FRQVROLGDWLRQ�
SDUDPHWHUV�IRU�WKH�FULWLFDO�OD\HUV��HJ��IURP�ODERUDWRU\�
WHVWLQJ��� �)XUWKHU�� LI�SRUH�SUHVVXUH�GLVVLSDWLRQ� WHVWV�
DUH� XQGHUWDNHQ� XVLQJ� D� SLH]RFRQH�� LQ�VLWX�
FRQVROLGDWLRQ� FRHIILFLHQWV� FDQ� EH� HVWLPDWHG� WR� DLG�
DQDO\VLV��

Pile Capacity 
7KH� FRQH� LV�� LQ� HIIHFW�� D� VPDOO� VFDOH� SLOH� DQG��
WKHUHIRUH��LGHDO�IRU�GLUHFW�HVWLPDWLRQ�RI�SLOH�FDSDFLW\���
'3
V�LQ�KRXVH�SURJUDP�&RQH3LOH�FDQ�DQDO\VH�PRVW�
SLOH� W\SHV�DQG�SURGXFHV�SLOH�FDSDFLW\�YHUVXV�GHSWK�
SORWV�� �7KH�DQDO\VLV�PHWKRGV�DUH�EDVHG�RQ�SURYHQ�
VWDWLF�WKHRU\�DQG�HPSLULFDO�VWXGLHV��WDNLQJ�DFFRXQW�RI�
VFDOH� HIIHFWV�� SLOH� PDWHULDOV� DQG� PHWKRG� RI�
LQVWDOODWLRQ���7KH�UHVXOWV�DUH�H[SUHVVHG�LQ�OLPLW�VWDWH�
IRUPDW��FRQVLVWHQW�ZLWK�WKH�3LOLQJ�&RGH�$6������

�

Dynamic or Earthquake Analysis 
&37�DQG��LQ�SDUWLFXODU��6HLVPLF�&37�DUH�VXLWDEOH�IRU�
G\QDPLF� IRXQGDWLRQ� VWXGLHV� DQG� HDUWKTXDNH�
UHVSRQVH�DQDO\VHV��E\�SURILOLQJ�WKH�ORZ�VWUDLQ�VKHDU�
PRGXOXV�*����7HFKQLTXHV�KDYH�DOVR�EHHQ�GHYHORSHG�
UHODWLQJ�&37�UHVXOWV�WR�WKH�ULVN�RI�VRLO�OLTXHIDFWLRQ��

�

Other Applications 
2WKHU� DSSOLFDWLRQV� RI� &37� LQFOXGH� JURXQG�
LPSURYHPHQW� PRQLWRULQJ� �WHVWLQJ� EHIRUH� DQG� DIWHU�
ZRUNV��� VDOLQLW\� DQG� FRQWDPLQDQW� SOXPH� PDSSLQJ�
�FRQGXFWLYLW\� FRQH��� SUHORDGLQJ� VWXGLHV� DQG�
YHULILFDWLRQ�RI�VWUHQJWK�JDLQ��

�
)LJXUH�����6DPSOH�&RQH�3ORW�

�

LQWHQWLRQDOO\�EODQN�

�
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DP1711
Lot(s): 8 Section : C

DP1270176 PRE-ALLOCATED UNAVAILABLE SUBDIVISION
DP270422
Lot(s): 1, 3, 26, 27, 28, 29, 30

DP1026915 HISTORICAL SURVEY SUBDIVISION
Lot(s): 26, 27, 28, 29, 30

DP270422 HISTORICAL SURVEY COMMUNITY PLAN
Lot(s): 1

DP270422 REGISTERED SURVEY COMMUNITY SUBDIVISION PLAN
DP1153707 REGISTERED COMPILATION EASEMENT
SP74576 REGISTERED COMPILATION STRATA PLAN

DP557848
Lot(s): 2

NSW GAZ. 11-02-2011 Folio : 598
LOT 2 DP557848 RESERVED AS PART OF BLUE MOUNTAINS NATIONAL PARK

DP1003971
Lot(s): 112

DP882291 HISTORICAL SURVEY SUBDIVISION
DP1026915
Lot(s): 5

DP1711 HISTORICAL COMPILATION UNRESEARCHED
DP2060 HISTORICAL COMPILATION UNRESEARCHED
DP1012606 HISTORICAL COMPILATION ROADS ACT, 1993
DP1012607 HISTORICAL COMPILATION ROADS ACT, 1993
DP1012608 HISTORICAL COMPILATION ROADS ACT, 1993
DP1153707 REGISTERED COMPILATION EASEMENT

Lot(s): 1, 2
DP329050 HISTORICAL COMPILATION UNRESEARCHED

Lot(s): 2
DP270422 REGISTERED SURVEY COMMUNITY SUBDIVISION PLAN
DP271340 PRE-ALLOCATED UNAVAILABLE COMMUNITY PLAN
DP880470 HISTORICAL COMPILATION ROADS ACT, 1993

Lot(s): 1, 2, 5
DP130768 HISTORICAL COMPILATION DEPARTMENTAL

DP1074422
Lot(s): 5

DP271388 PRE-ALLOCATED UNAVAILABLE COMMUNITY PLAN
DP593545 HISTORICAL COMPILATION SUBDIVISION

Road
Polygon Id(s): 105190303

EX-SUR 81/42 DP450367

Cadastral Records Enquiry Report : Lot 1 DP 1026915Ref : 142-150 Narrow Neck Road, Katoomba
Locality : KATOOMBA Parish : MEGALONG
LGA : BLUE MOUNTAINS County : COOK

Status Surv/Comp Purpose

Caution: This information is provided as a searching aid only. Whilst every endeavour is made the ensure that current map, plan and
titling information is accurately reflected, the Registrar General cannot guarantee the information provided. For ALL
ACTIVITY PRIOR TO SEPTEMBER 2002 you must refer to the RGs Charting and Reference Maps.
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7

(5824) Sydney, 16th May, 1930.

APPLICATIONS FOR THE CLOSING AND
PURCHASE OF ROADS.

NOTICE is hereby given*that application has been made
ander the Public Roads Act, 1902, for the closing and
purchase of the roads described in the Schedule here
under, and that it is intended to close same, unless valid
objections are found to exist.

Any person desiring to lodge objections should forward
the same in writing, addressed to the Minister for
Lands, within one month from the date of this notice.

R. T. BALL, Minister for Lands.

Road Purchase Application by The Council of the
Municipality of Katoomba, about 5 acres 3 roods. The
private subdivision roads known as Lichen-street, Wattle
street and Fuchsia-street, and parts of the private sub
division roads known as Kamillaroi-road and Daphne
street, within portions 77, 68 and 62, and shown on

deposited plan 2,080; part of Crown subdivision road
(boundary road) known as Essendene-road separating
part of portions 77 and 68 from part of portion 62, as

now included within the external boundaries of the golf
links, parish of Megalong, county of Cook, Land District
of Penrith, Municipality of Katoomba.
(Roads 1929-1,051)

Road Purchase Application by James Bradshaw Hous
ton, 12 acres 1 rood. Reserved road within portion
C.P.L. 21, Hay, of 1,920 acre£, parish, county and Shire
of Waradgery, Land District of Hay.
(Roads 1929-1,011)

Road Purchase Application by Gordon Allen Ridley,
9 acres 1 rood. The unnecessary boundary road separa
ting portions 3 and 4 from portions 2 and 87, exclusive
of the part necessary to preserve continuity of the re

served (public) road within portions ^2 and 3; also

boundary road separating portion 53 from portion 27,
parish of Grabine, county" of Georgiana, Land District
of Carcoar, Crookwell Shire.

(Roads 1929-304)
Road Purchase Application by Benjamin Willoughby

Erratt, 16 acres 2 roods. The unnecessary boundary
road separating portion 146 from portions 132, 120 and

90, parish of Bogabri, county of Nandewar, Land District
of Gunnedah, Namoi Shire.
(Roads 1929-565)

Road Purchase Application by David- Valentine Wil

son, 29 acres 3 roods 15 perches. The unnecessary re

served road road within portion 132; boundary roads

separating portion 132 from portions^ 145 and 149;
separating portion 90 from portions 45 and 166; sepa
rating portions 122 and 90 from portions 89, 139 and 123
to the south-western corner of portion 123, parish of
Bogabri, county of Nandewar, Land District of Gun
nedah, Namoi Shire.
(Roads 1929-745)

Road Purchase Application by William James Trem
bath, 6 acres 1 rood 30 perches. The unnecessary boun
dary road separating portion 28 from portion 34, parish
of Moombooldool, county of Cooper, Land District of
Narrandera, Yanko Shire.

(Roads 1929-886)
Road Purchase Application by J. H. Waite and Sons,

2 acres 1 rood. Boundary road separating portion 72
from portion 45, parish of Dora Dora, county of Goul
burn, Land District of Albury, Holbrook Shire.
(Roads 1929-910)

Road Purchase Application by Robert Charles Bertram
Barton, 19 acres 2 roods 30 perches. The unnecessary
reserved roads within and along the southern boundary
of portion 51 and within and along the northern boun

dary of portion 54; boundary road separating portion
31 from portion 52 and the public road R. 13,660-1,603
separating portion 31 from the railway lands at Elong
Elong, parish of Narran, county of Lincoln, Land Dis
trict of Dubbo, Cobbora Shire.
(Roads 1929-918)\

Road Purchase Application by William Alfred Kneller,
16 acres. The unnecessary public boundary road sepa
rating portion 25 from portion 22, parish of Quinn,
county of White, Land Dstrict of Narrabri, Namoi Shire.
(Roads 1929-993)

Road Purchase Application by John Drysdale, 13
acres. The unnecessary public boundary road separat
ing portion 26 from portion 22, parish of Quinn, county
of White, Land District of Narrabri, Namoi Shire.
(Roads 1929-1,195) ggy

'

Road Purchase Application by William Patrick Stake
lum, 2 acres 2 roods 20 perches. Boundary (public)
road separating portions 306 and 307 from portions 310,
311 and 312, parish, county, Land District and Shire of
Urana.
(Roads 1929-1,254)

Road Purchase Application by Albert John Barton,
15 acres 1 rood. The unnecessary public boundary road
separating portion 23 from portion 24, parish of Quinn,
county of White, Land District of Narrabri, Namoi
Shire.
(Roads 1929-1,196)

Road Purchase Application by Thomas Peel Ellis,
junior, 2 acres 3 roods. The unnecessary southern re

served (public) road within portion 34, and unnecessary
boundary (public) road separating portion 34 fj-om the
Bowman River, parish of Craven, county of Gloucester,
Land District of Gloucester, Gloucester Shire.
(Roads 3929-1,010)

Road Purchase Application by Leslie Angus Evans and
Arthur Evans, 15 acres 2 roods. The unnecessary road
separating portions 75 and 77 from portion 2, end of
road, portion 74, end of road and portions 69, 68 and 67;
the unnecessary reserved road within portion 67, parish
of Burdekin, county of Inglis, Land District of Tam

worth, Cockburn Shire.
(Roads 1929-845)

Road Purchase Application by Richard Russell Pugh.
about 4} perches. A strip 10 feet wide and of variable
width of road known as Yernon-street, adjoining lot 1,

deposited plan 16,416, and forming part of crown boun
dary road separating portion 84 from portion 112, as

shown on plan catalogued H. 4-2,110, sheet 2, parish and
Municipality of Hunters Hill, county of, Cumberland,
Metropolitan Land District.

(Roads 1930-9)

Road Purchase Application by John Murdoch McLeod,
Neil McLeod, Walter Hugh McLeod and Alexander Ken
neth McLeod, 30 acres. The unnecessary reserved road
within portion 19, parish of Murrungundie, county of
Lincoln, Land District of Dubbo, Cobbora Shire.
(Roads 1929-592)

Road Purchase Application by John Neville Fraser,
220 acres. The unnecessary boundary road separating
portion 9 from portions 7, 26 and S, and the unnecessary
reserved road within portion 26, parish of Barrabu. The
unnecessary boundary road separating portions 8, end
of road, 9, 16 and 18, parish of Barrabu, from portions
1, end of road, 6, 7 and 9, parish of Balpool. The un

necessary boundary road separating portions 1, 2, end
of road, 3, 4, 21 and 20 from portions 6, end of road,
5, 18 and 8; the unnecessary boundary road separating
portions 2, 6, 7, 9 and 12 from portions 3, 5, 8, 10 and
11; the unnecessary boundary road separating portion
21 from portions 13, end of road, 15 and 16; the un

necessary boundary road separating portion 13 from por
tions 14 and 23; the unnecessary reserved road within

portion 6 and the unnecessary northern reserved road
within portion 21, parish of Balpool. The unnecessary
boundary road separating portion 1 from portion 2,

parish of Yadabal, ^nd portion 21, parish of Balpool,
parishes of Balpool, Barrabu and Yadabal, county of

Wakool, Land District of Deniliquin, Wakool Shire.

(Roads 1929-759)

Road Purchase Application by Robert Kirkwood Carter,
29 acres 1 rood. The unnecessary reserved road 200
links wide within portion 21, parish of Gilgai, county
of Flinders, Land District of Nyngan, Bogan Shire.

(Roads 1927-7)

Road Purchase Application by Charles Samuel Folling
ton, 2 acres 3 roods 2 perches. The unnecessary part of
reserved road within portion 105 within and along part
of an eastern boundary; and thence along the most
southerly northern boundary •from a point 1 chain south
from the south-eastern corner of portion 107, parish of
Burdekin, county of Inglis, Land District of Tamworth,
Cockburn Shire.
(Roads 1929-1,044)

Road Purchase Application by Chippendale Estate
Ltd., 3 7/10th perches. Tlie private subdivision road
(lane) extending from Vine-street to Hudson-street and
traversing the eastern part of the land comprised in C.T.

3,960, fol. 221, within portion 396, parish of Alexandria,
county of Cumberland, Metropolitan Land District, Muni

cipality of Redfern.
(Roads 1929-1,118) /* ^
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Crown land is hereby appropriated, and so much of the said
land as is private property is hereby resumed under Division 1
of Part V of the Public Works Act, 1912, for the purpose
aforesaid: AND the Minister for Public Works hereby further
notifies that the said land is vested in The Council of the Shire

of Sutherland,

Dated at Sydney, this 15th day of August, 1951.

K. W. STREET, Lieutenant-Governor.

J. J. CAHILL, Minister for Public' Works.

Schedule.

All that piece or parcel of land situate at Green Point, in
the Shire of Sutherland, parish of Sutherland, county of
Cumberland, and State of New Soutli Wales, being part of

portion 64 of parish and being lots 14 and 15: Commencing on

the western side of Green Point road at a point bearing 359

degrees 59 minutes 20 seconds and distant 84 feet 10 inches
from the intersection of that side of that road with the
northern boundary of lot 148, d.p. 14,716 and bounded thence
on the east by. part of the said western side of Green Point
road bearing 359 degrees 59 minutes 20 seconds for 168 feet
3i inches, thence on the north by the southern boundary of
Lease No. D654560 bearing 259 degrees 12 minutes 20 seconds
for 1,010 feet to the high water mark of Carina Bay thence
on the west by part of the said high water mark of Carina

Bay bearing generally south-westerly to the northern boundary
of Lease No. D525243 and thence on the south by the said
northern boundary of Lease No. D525243 bearing 79 degrees
9 minutes 45 seconds for 1,085 feet to the point of commence

ment,—and containing an area of 4 ncres and 4$ perches or

thereabouts.
(Misc. 51-896) (3261)

LOCAL GOVERNMENT ACT, 1919— PUBLIC WORKS
ACT, 1912.

Blue Mountains City Council : Public Recreation.

Acquisition of Land.

APPLICATION by The Blue Mountains City Council having
been made that the land described in the Schedule hereto be

appropriated or resumed for the purpose of public recreation,
IT IS HEREBY NOTIFIED AND DECLARED by His

Excellency the Lieutenant-Governor, acting with the advice
of the Executive Council and by the Minister for Public

Works, that so much of the said land as is Crown land is

hereby appropriated and so much of the said land as is private
property is hereby resumed under Division 1 of Part V of
the Public Works Act, 1912, for the purpose aforesaid; AND
the Minister for Public Works hereby further notifies that
the said land is vested in The Blue Mountains City Council.

Dated at Sydney, this 15th day of August, 1951.

K. W. STREET, Lieutenant-Governor.

By His Excellency's Command,
J. J. CAHILL, Minister for Public Works.

Schedule.

All that piece or parcel of land situate in the City of Blue
Mountains, parish, of Megalong and county of Cook, being
lots 7, 8 and 9, section C 2, deposited plan 2,060,—having an

area of 1 rood 32 f perches or thereabouts, and said to be in
the possession of Marjorie G. Harrison.

And also, all that piece or parcel of ]and situate as afore
said, being lots 1, 2, 3, 4 and parts of 5 and 6, section E 2,

deposited plan 2,060, being also the whole of land comprised
in Certificates of Title, volume 5,264, folios 106 and 107,—
having an area of 1 acre 2 roods 6 perches or thereabouts,
and said to be in the possession of Ellen N. Carroll and
another.
(Misc. 51-1,843) (3267)

FIRE BRIGADES ACT, 1909-1949.—PUBLIC WORKS
ACT, 1912, AS AMENDED.

Acquisition of Land.
IT is liercby notified and deelared by His Excellency the
Lieutenant-Governor, acting with the advice of the Executive
Council, that so much of the land described in the Schedule here
to as is Grown, land is hereby appropriated, and so much of the
said land described in the said Schedule as is private property
is hereby resumed, under the Public Works Act, 1912, as

amended, for a certain authorised work, namely, the erection
of a fire station at Wingham, and it is hereby further notified
and declared that the said land is vested in the Board of Fire
Commissioners of New South Wales for the purposes of the
Fire Brigades Act, 1909-1049.

Dated this 15th day of August, 1953.

K. W. STREET, Lieutenant-Governor.
By His Excellency's Command,

[ J. J. CAHELL, Minister for Public' Works.

Schedule.

All that piece or parcel of land situate in the Municipality
of Wingham, parish of Wingham and county of Macquarie,
being part of allotment 19, section 18, town of Wingham:
Commencing on the soutliern side of Farquhar-street at a

point bearing 270 degrees 43 minutes 15 seconds and distant
67.73 links from the north-western corner of lot 3, shown
on plan annexed to dealing D. 761,902 • and bounded thence
on the east by a line bearing 180 degrees 43 minutes 1 chain
78.07 links to the north-western boundary of lot 25, deposited
plan 21,438 j on the south-east by part of that boundary and
part of the north-western boundary of lot 24 together bearing
251 degrees 8 minutes 64.32 links; on the west by a line
bearing 43 minutes 1 chain 99.68 links to the aforesaid southern,
side of Farquhar-street; and on the north by that side of
that street bearing 90 degrees 43 minutes 15 seconds 60.6
links to the point of commencement,—having an area of 18i
perches or thereabouts, and said to be in the possession of
Annie M. Gibson and Amelia Gibson,
(Misc. 510,515) (3121)

METROPOLITAN WATER, SEWERAGE AND DRAINAGE
ACT, 1924-1949.

Water Supply Purposes : City op Greater Wollongong,

Acquisition of Easement.

APPLICATION by the Metropolitan Water, Sewerage and
Drainage Board having been made that an easement or right
to use the surfaee and the subsoil or undersurface of the
land described in the Schedule hereto be appropriated or

resumed for water mains and access, IT IS HEREBY NOTI
FIED AND DECLARED by His Excellency the Lieutenant
Governor, acting with the advice of the Executive Council,
and by the Minister for Public Works, that an easement or

right as aforesaid over so much of the said land as is Crown
land is hereby appropriated and an easement or right as

aforesaid over so much of the said land as is private property
is hereby resumed under Division 1 of Part V of the Public
Works Act, 1912, for the purposes aforesaid; AND the Minister
for Public Works hereby further notifies that the said easement
or right is vested in The Metropolitan Water, Sewerage amI
Drainage Board,

Dated at Sydney, this loth day of August, 1951.

K. W. STREET, Lieutenant-Go\ ernor.

J. J. CAHILL, Minister for Public' Works.

Schedule.

All that piece or parcel of land containing 2 roods 14\
perches or thereabouts, situate at Keelogues, in the City of
Greater Wollongong, parish of Wollongong, county of Camden,
and State of New South Wales, being the site of a reserved
road 50 links wide, and also being part of 1,280 acres originally
granted to John Hubert Plunkett by Crown grant dated the
12th April, 1837: Commencing at the north-eastern corner of
the land comprised within Deed of Conveyance Registered No.
269, Book 1,348; and bounded thence on the north by a line
bearing 100 degrees 48 minutes distant 50 decimal 03 links:
thence on the east by part of the western boundary of deposited
plan 4,728 and part of the western boundary of the land
comprised witliin Certificate of Title, volume 4,091, folio 17,
bearing 188 degrees 54 minutes, a total distance of 1,184
decimal 16 links; thence on the south by a line bearing 280
degrees 40 minutes 20 seconds distant 50 decimal 02 links
to the south-eastern corner of the aforesaid land comprised
within Deed of Conveyance Registered No. 269, Book 1,348;
thence on the west by the eastern boundary of that land bearing
8 degrees 54 minutes distant 1,184 decimal 27 links to the

point of commencement.

All bearings are relative to the Trigonometrical Meridian.
(Misc. 51/1,916) (3111)

Department of Education, Sydney, 7tli August, 1951.

NEW PUBLIC SCHOOL.

IT is hereby notified, for general information, in aecord
auce with the provisions of tlie 34th section of the Public
Instruction Act of 1880, that it is proposed to establish a

Public School at RATHMINES in lieu of the existing Provi
sional School, as from the 1st July, 1951.

(3812) B. J. HEFFRON, Minister for Education.
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– &KDSWHU�����'LYHUVH�KRXVLQJ



� � &HUWLILFDWH�1R������������

6WDWH�(QYLURQPHQWDO�3ODQQLQJ�3ROLF\��3ULPDU\�3URGXFWLRQ�������
–� &KDSWHU�����3ULPDU\�SURGXFWLRQ�DQG�UXUDO�GHYHORSPHQW�

6WDWH�(QYLURQPHQWDO�3ODQQLQJ�3ROLF\��5HVRXUFHV�DQG�(QHUJ\�������
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–� &KDSWHU�����&RQFXUUHQFHV�DQG�FRQVHQWV�
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WR� WKH� FDUU\LQJ� RXW� RI� GHYHORSPHQW� RQ� WKH� ODQG� DQG� WKDW� LV� RU� KDV� EHHQ� WKH�
VXEMHFW�RI�FRPPXQLW\�FRQVXOWDWLRQ�RU�RQ�SXEOLF�H[KLELWLRQ�XQGHU�WKH�$FW��XQOHVV�
WKH� 6HFUHWDU\� KDV� QRWLILHG� WKH� FRXQFLO� WKDW� WKH� PDNLQJ� RI� WKH� SURSRVHG�
LQVWUXPHQW�KDV�EHHQ�GHIHUUHG�LQGHILQLWHO\�RU�KDV�QRW�EHHQ�DSSURYHG���
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�([KLELWHG������������WR�������������
'UDIW� 6WDWH� (QYLURQPHQWDO� 3ODQQLQJ� 3ROLF\� �'HVLJQ� DQG� 3ODFH�� �����
�([KLELWHG������������WR�������������
$PHQGPHQW� WR� 6WDWH� (QYLURQPHQWDO� 3ODQQLQJ� 3ROLF\� �([HPSW� DQG�
&RPSO\LQJ�'HYHORSPHQW�&RGHV������� � ��)XQ�6(33� ��3URSRVHG�FKDQJHV��
WR�VXSSRUW�RXWGRRU�GLQLQJ��DUWLVDQ�IRRG�DQG�GULQN�SUHPLVHV��HYHQWV��DQG�
VPDOO�OLYH�PXVLF�RU�DUWV�YHQXHV��([KLELWHG������������±�������������
$PHQGPHQW� WR� 6WDWH� (QYLURQPHQWDO� 3ODQQLQJ� 3ROLF\� �([HPSW� DQG�
&RPSO\LQJ�'HYHORSPHQW�&RGHV�� ����� ±�%XLOGLQJ�%XVLQHVV�%DFN�%HWWHU�
�([KLELWHG������������WR������������
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$PHQGPHQW�WR�6WDWH�(QYLURQPHQWDO�3ODQQLQJ�3ROLF\��,QIUDVWUXFWXUH�������
±�+HDOWK�6HUYLFHV�)DFLOLWLHV��([KLELWHG������������WR�������������
$PHQGPHQW� WR� 6WDWH� (QYLURQPHQWDO� 3ODQQLQJ� 3ROLF\� �([HPSW� DQG�
&RPSO\LQJ� 'HYHORSPHQW� &RGHV�� ����� ±� /LPLWHG� /RFDO� &KDUDFWHU� $UHD�
H[FOXVLRQ� IURP� WKH� /RZ� 5LVH� +RXVLQJ� 'LYHUVLW\� &RGH� �([KLELWHG�
�����������WR������������
6WDWH�(QYLURQPHQWDO�3ODQQLQJ�3ROLF\� �6WDWH� DQG�5HJLRQDO�'HYHORSPHQW��
����� ±� :DWHU� 7UHDWPHQW� )DFLOLWLHV� $PHQGPHQW� �([KLELWHG� ���������
WR�����������
3URSRVHG�5HPHGLDWLRQ�RI�/DQG�6WDWH�(QYLURQPHQWDO�3ODQQLQJ�3ROLF\��WKH�
QHZ�6(33���([KLELWHG���������WR�����������
'UDIW�6WDWH�(QYLURQPHQWDO�3ODQQLQJ�3ROLF\��(QYLURQPHQW��������([KLELWHG�
���������WR�����������

�
���� 7KH�QDPH�RI�HDFK�GHYHORSPHQW�FRQWURO�SODQ�WKDW�DSSOLHV�WR�WKH�FDUU\LQJ�RXW�RI�

GHYHORSPHQW�RQ�WKH�ODQG��
�

%OXH�0RXQWDLQV�'HYHORSPHQW�&RQWURO�3ODQ�������
�
1RWH�� %OXH� 0RXQWDLQV� 'HYHORSPHQW� &RQWURO� 3ODQ� ����� FDQ� EH� YLHZHG� RQ�

&RXQFLOV�:HEVLWH�ZLWK�WKH�IROORZLQJ�OLQN��
KWWSV���ZZZ�EPFF�QVZ�JRY�DX�GHYHORSPHQW�SODQQLQJ�
UXOHV�GHYHORSPHQW�FRQWUROV�IRU�ODQG�]RQHG�XQGHU�/(3������'&3������

�
���� ,Q�WKLV�FODXVH��SURSRVHG�HQYLURQPHQWDO�SODQQLQJ�LQVWUXPHQW�LQFOXGHV�D�SODQQLQJ�

SURSRVDO�IRU�D�/(3�RU�D�GUDIW�HQYLURQPHQWDO�SODQQLQJ�LQVWUXPHQW��
� �

��� =RQLQJ�DQG�ODQG�XVH�XQGHU�UHOHYDQW�/(3V�
�

)RU� HDFK� HQYLURQPHQWDO� SODQQLQJ� LQVWUXPHQW� RU� SURSRVHG� LQVWUXPHQW� UHIHUUHG� WR� LQ�
FODXVH����RWKHU� WKDQ�D�6(33�RU�SURSRVHG�6(33�� WKDW� LQFOXGHV�WKH� ODQG� LQ�DQ\�]RQH�
�KRZHYHU�GHVFULEHG���

�
� �D�� WKH�LGHQWLW\�RI�WKH�]RQH��ZKHWKHU�E\�UHIHUHQFH�WR�D�QDPH��VXFK�DV�³5HVLGHQWLDO�

=RQH´� RU� ³+HULWDJH� $UHD´�� RU� E\� UHIHUHQFH� WR� D� QXPEHU� �VXFK� DV� ³=RQH� 1R�
��D�´���

�
� � �L�� WKH�IROORZLQJ�ORFDO�HQYLURQPHQWDO�SODQ�DQG�]RQH�DSSO\��
�
� � � /(3������ 5����0HGLXP�'HQVLW\�5HVLGHQWLDO��
�
� �LL�� WKH�IROORZLQJ�ORFDO�HQYLURQPHQWDO�SODQ�DQG�JHQHUDO�SURYLVLRQ�DSSO\��
�

/(3������ �� 3URWHFWHG� $UHD� �� 6ORSH� &RQVWUDLQW� $UHD�
�&ODXVH������

� �� 3URWHFWHG�$UHD� ��(VFDUSPHQW�$UHD� �&ODXVH�
�������

� �� 3UHFLQFWV�� 5��.$��� �VHH� 3DUW� ��� ZKLFK�
LQFRUSRUDWHV� 'HVLJQ� ([FHOOHQFH� �&ODXVH�
�������

�� $IIRUGDEOH� 5HQWDO� +RXVLQJ� $UHD� �&ODXVH�
������

�� )ORRU�6SDFH�5DWLR�±��������&ODXVH�������
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� 0D[LPXP� +HLJKW� RI� %XLOGLQJV� �� PHWUHV
�&ODXVH�����

� 0LQLPXP� 6XEGLYLVLRQ� /RW� 6L]H� ±� ���P�

�&ODXVH�����

�LLL� WKH� IROORZLQJ� GUDIW� ORFDO� HQYLURQPHQW� SODQ� DQG� SURSRVHG� ]RQH�JHQHUDO
SURYLVLRQV�DSSO\�

1�$
1RWH��
7KH� /RFDO� (QYLURQPHQWDO� 3ODQV� IRU� WKH� DERYH� ]RQHV� DQG� SURYLVLRQV� FDQ� EH�
YLHZHG�RQ�&RXQFLOV�:HEVLWH�LQ�WKH�IROORZLQJ�OLQN��
KWWSV���ZZZ�EPFF�QVZ�JRY�DX�SODQQLQJ�UXOHV�GHYHORSPHQW�FRQWUROV�IRU�ODQG�
]RQHG�XQGHU�OHS������

3URYLVLRQV� UHODWLQJ� WR� HQYLURQPHQWDOO\� VHQVLWLYH� ODQG�� HFRORJLFDO� EXIIHU� DUHD��
ULSDULDQ� ODQG� DQG� ZDWHUFRXUVHV� UHIHU� WR� ERWK� PDSSHG� DQG� XQPDSSHG�
HQYLURQPHQWDO� DWWULEXWHV�� � 6KRXOG� WKHVH� SURYLVLRQV� QRW� EH� LGHQWLILHG� LQ� WKLV�
FHUWLILFDWH� WKH\� PD\� QRQHWKHOHVV� EH� DSSOLFDEOH� IROORZLQJ� VLWH� DQDO\VLV� DQG�
GHYHORSPHQW�DVVHVVPHQW��

6KRXOG� WKH� SURSHUW\� LGHQWLILHG� LQ� WKLV� FHUWLILFDWH� EH� VXEMHFW� WR� RQH� RU� PRUH�
]RQHV� DQG� RU� SURYLVLRQV� XQGHU� WKH� UHOHYDQW� /RFDO� (QYLURQPHQWDO� 3ODQ�� \RX�
VKRXOG� LQLWLDOO\� DVFHUWDLQ� WKH� ORFDWLRQ� DQG� H[WHQW� RI� WKH� UHOHYDQW� ]RQH� DQG� RU�
SURYLVLRQV�HLWKHU�E\�YLVLWLQJ�&RXQFLO¶V�ZHEVLWH�RU�E\�YLHZLQJ�WKH�UHOHYDQW�]RQLQJ�
PDSV� DW� &RXQFLO¶V� %XVLQHVV� 	� ,QIRUPDWLRQ� &HQWUHV� DW� .DWRRPED� RU�
6SULQJZRRG��

&RQILUPDWLRQ� RI� WKH� ORFDWLRQ� RU� H[WHQW� RI� WKH� UHOHYDQW� ]RQH�SURYLVLRQ� FDQ� EH�
SURYLGHG� E\�&RXQFLO� WKURXJK� WKH� SXUFKDVH� RI� D� FHUWLILHG� FRS\� RI� WKH� UHOHYDQW�
PDS� XQGHU� 6HFWLRQ� �������� RI� WKH� (QYLURQPHQWDO� 3ODQQLQJ� DQG� $VVHVVPHQW�
$FW�� WKH� IHH� IRU� ZKLFK� LV� SUHVFULEHG� XQGHU� &ODXVH� ���� RI� WKH� (QYLURQPHQWDO�
3ODQQLQJ�DQG�$VVHVVPHQW�5HJXODWLRQ�������

�E� WKH� SXUSRVHV� IRU� ZKLFK� WKH� LQVWUXPHQW� SURYLGHV� WKDW� GHYHORSPHQW� PD\� EH
FDUULHG�RXW�ZLWKLQ�WKH�]RQH�ZLWKRXW�WKH�QHHG�IRU�GHYHORSPHQW�FRQVHQW�

(QYLURQPHQWDO�SURWHFWLRQ�ZRUNV��+RPH�EXVLQHVVHV��+RPH�RFFXSDWLRQV

�F� WKH�SXUSRVHV�IRU�ZKLFK�WKH� LQVWUXPHQW�SURYLGHV�WKDW�GHYHORSPHQW�PD\�QRW�EH
FDUULHG�RXW�ZLWKLQ�WKH�]RQH�H[FHSW�ZLWK�GHYHORSPHQW�FRQVHQW�

$WWDFKHG� GZHOOLQJV�� %HG� DQG� EUHDNIDVW� DFFRPPRGDWLRQ�� %RDUGLQJ
KRXVHV�� %XLOGLQJ� LGHQWLILFDWLRQ� VLJQV�� %XVLQHVV� LGHQWLILFDWLRQ� VLJQV�
&HQWUH�EDVHG� FKLOG� FDUH� IDFLOLWLHV�� &RPPXQLW\� IDFLOLWLHV�� 'XDO
RFFXSDQFLHV�� 'ZHOOLQJ� KRXVHV�� (QWHUWDLQPHQW� IDFLOLWLHV�� (QYLURQPHQWDO
IDFLOLWLHV�� ([KLELWLRQ� KRPHV�� )ORRG� PLWLJDWLRQ� ZRUNV�� *URXS� KRPHV�
+RPH�EDVHG� FKLOG� FDUH�� +RVWHOV�� ,QIRUPDWLRQ� DQG� HGXFDWLRQ� IDFLOLWLHV�
0XOWL� GZHOOLQJ�KRXVLQJ��1HLJKERXUKRRG� VKRSV��2IILFH� SUHPLVHV��2\VWHU
DTXDFXOWXUH�� 3ODFHV� RI� SXEOLF�ZRUVKLS�� 3XEOLF� DGPLQLVWUDWLRQ� EXLOGLQJV�
5HFUHDWLRQ� DUHDV�� 5HVLGHQWLDO� IODW� EXLOGLQJV�� 5HVSLWH� GD\� FDUH� FHQWUHV�
5HVWDXUDQWV� RU� FDIHV�� 5RDGV�� 6HQLRUV� KRXVLQJ�� 6HUYLFHG� DSDUWPHQWV�
7DQN�EDVHG�DTXDFXOWXUH
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� �G�� WKH�SXUSRVHV�IRU�ZKLFK�WKH�LQVWUXPHQW�SURYLGHV�WKDW�GHYHORSPHQW�LV�SURKLELWHG�
ZLWKLQ�WKH�]RQH���

�
� $Q\�RWKHU�GHYHORSPHQW�QRW�VSHFLILHG�LQ�VXEFODXVHV��E��DQG��F��DERYH��
�
� �H�� ZKHWKHU� DQ\� GHYHORSPHQW� VWDQGDUGV� DSSO\LQJ� WR� WKH� ODQG� IL[� PLQLPXP� ODQG�

GLPHQVLRQV� IRU� WKH� HUHFWLRQ� RI� D� GZHOOLQJ�KRXVH� RQ� WKH� ODQG� DQG�� LI� VR�� WKH�
PLQLPXP�ODQG�GLPHQVLRQV�VR�IL[HG��

�
� � 7KH�ODQG�LV�QRW�DIIHFWHG�E\�SURYLVLRQV�SUHVFULELQJ�PLQLPXP�GLPHQVLRQV�

IRU�WKH�HUHFWLRQ�RI�D�GZHOOLQJ�KRXVH��
�
� �I�� ZKHWKHU�WKH�ODQG�LQFOXGHV�RU�FRPSULVHV�FULWLFDO�KDELWDW��
�
� � 7KH�ODQG�GRHV�QRW�LQFOXGH�RU�FRPSULVH�FULWLFDO�KDELWDW��
�

�J�� ZKHWKHU�WKH�ODQG�LV�LQ�D�FRQVHUYDWLRQ�DUHD��KRZHYHU�GHVFULEHG���
�

� � 7KH�ODQG�KDV�QRW�EHHQ�LGHQWLILHG�DV�EHLQJ�ZLWKLQ�D�KHULWDJH�FRQVHUYDWLRQ�
DUHD�DQG�RU�3HULRG�+RXVLQJ�$UHD��

�
� �K�� ZKHWKHU�DQ�LWHP�RI�HQYLURQPHQWDO�KHULWDJH��KRZHYHU�GHVFULEHG��LV�VLWXDWHG�RQ�

WKH�ODQG��
�
� � $Q�LWHP�RI�HQYLURQPHQWDO�KHULWDJH�LV�QRW�VLWXDWHG�RQ�WKH�ODQG��
�
�$� =RQLQJ� DQG� ODQG� XVH� XQGHU� 6WDWH� (QYLURQPHQWDO� 3ODQQLQJ� 3ROLF\� �6\GQH\�

5HJLRQ�*URZWK�&HQWUHV�������
�

7R�WKH�H[WHQW�WKDW�WKH�ODQG�LV�ZLWKLQ�DQ\�]RQH��KRZHYHU�GHVFULEHG��XQGHU��
�
�D�� 3DUW� �� RI� WKH� State Environmental Planning Policy (Sydney Region Growth 

Centres) 2006��the 2006 SEPP���RU�
�

1�$�
�
�E�� D�3UHFLQFW�3ODQ��ZLWKLQ�WKH�PHDQLQJ�RI�WKH������6(33���RU�
�

1�$�
�
�F�� D� SURSRVHG� 3UHFLQFW� 3ODQ� WKDW� LV� RU� KDV� EHHQ� WKH� VXEMHFW� RI� FRPPXQLW\�

FRQVXOWDWLRQ�RU�RQ�SXEOLF�H[KLELWLRQ�XQGHU�WKH�$FW��
�

1�$�
�
WKH�SDUWLFXODUV�UHIHUUHG�WR�LQ�FODXVH����D�±�K��LQ�UHODWLRQ�WR�WKDW�ODQG��ZLWK�D�UHIHUHQFH�
WR�³WKH�LQVWUXPHQW´�LQ�DQ\�RI�WKRVH�SDUDJUDSKV�EHLQJ�UHDG�DV�D�UHIHUHQFH�WR�3DUW���RI�
WKH������6(33��RU�WKH�3UHFLQFW�3ODQ�RU�SURSRVHG�3UHFLQFW�3ODQ��DV�WKH�FDVH�UHTXLUHV���
�
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�� &RPSO\LQJ�'HYHORSPHQW

��� 7KH�H[WHQW� WR�ZKLFK� WKH� ODQG� LV� ODQG�RQ�ZKLFK�FRPSO\LQJ�GHYHORSPHQW�PD\�EH
FDUULHG�RXW�XQGHU�HDFK�RI�WKH�FRGHV�IRU�FRPSO\LQJ�GHYHORSPHQW�EHFDXVH�RI�WKH
SURYLVLRQV�RI�FODXVHV�����$������F��WR��H������������DQG���������������F���DQG�����
RI� 6WDWH� (QYLURQPHQWDO� 3ODQQLQJ� 3ROLF\� �([HPSW� DQG� &RPSO\LQJ� 'HYHORSPHQW
&RGHV�������

��� 7KH�H[WHQW�WR�ZKLFK�FRPSO\LQJ�GHYHORSPHQW�PD\�QRW�EH�FDUULHG�RXW�RQ�WKDW�ODQG
EHFDXVH�RI� WKH�SURYLVLRQV�RI�FODXVHV�����$����� �F�� WR� �H��� ����� ����DQG����������
����F��� DQG������RI� WKDW�3ROLF\� DQG� WKH� UHDVRQV�ZK\� LW�PD\�QRW� EH� FDUULHG�RXW
XQGHU�WKRVH�FODXVHV�
+RXVLQJ�&RGH
&RPSO\LQJ�GHYHORSPHQW�XQGHU�WKLV�&RGH�IRU�WKH�ODQG�XVH�]RQH�DSSO\LQJ�WR
WKH�ODQG��PD\�QRW�DSSO\�WR�WKH�SDUW�RI�WKH�ODQG�WKDW�KDV�WKH�ODQG�H[HPSWLRQ�
OLVWHG� EHORZ� LQFOXGLQJ� WKH� H[WHQW�� KRZHYHU�� LI� RQO\� RQH� ODQG� H[HPSWLRQ
FRYHUV�WKH�ZKROH�ODQG�WKHQ�FRPSO\LQJ�GHYHORSPHQW�PD\�QRW�DSSO\�IRU�WKDW
UHDVRQ�

7KH�ODQG�LV�DIIHFWHG�E\�VSHFLILF�ODQG�H[HPSWLRQV�
� /DQG� LV� ZKROO\� 3URWHFWHG� $UHD� �� (VFDUSPHQW� $UHD�� LGHQWLILHG� E\� DQ

HQYLURQPHQWDO�SODQQLQJ�LQVWUXPHQW�DV�EHLQJ�ZLWKLQ�D�SURWHFWHG�DUHD�FO
��������H��Y�

� /DQG�LV�SDUWO\�3URWHFWHG�$UHD���6ORSH�&RQVWUDLQW�$UHD��LGHQWLILHG�E\�DQ
HQYLURQPHQWDO�SODQQLQJ�LQVWUXPHQW�DV�EHLQJ�ZLWKLQ�D�SURWHFWHG�DUHD�FO
��������H��Y�

5XUDO�+RXVLQJ�&RGH�
&RPSO\LQJ� GHYHORSPHQW� XQGHU� WKLV� &RGH�PD\� QRW� EH� FDUULHG� RXW� RQ� WKH�
ODQG��DV�WKH�ODQG�LV�QRW�LQ�D�ODQG�XVH�]RQH�SHUPLWWHG�IRU�WKLV�&RGH����6HH�FO�
����RI�WKH�&RGHV���

/RZ�5LVH�+RXVLQJ�'LYHUVLW\�&RGH�
&RPSO\LQJ�GHYHORSPHQW�XQGHU�WKLV�&RGH�IRU�WKH�ODQG�XVH�]RQH�DSSO\LQJ�WR�
WKH�ODQG��PD\�QRW�DSSO\�WR�WKH�SDUW�RI�WKH�ODQG�WKDW�KDV�WKH�ODQG�H[HPSWLRQ��
OLVWHG� EHORZ� LQFOXGLQJ� WKH� H[WHQW�� KRZHYHU�� LI� RQO\� RQH� ODQG� H[HPSWLRQ�
FRYHUV�WKH�ZKROH�ODQG�WKHQ�FRPSO\LQJ�GHYHORSPHQW�PD\�QRW�DSSO\�IRU�WKDW�
UHDVRQ���

7KH�ODQG�LV�DIIHFWHG�E\�VSHFLILF�ODQG�H[HPSWLRQV��
� /DQG� LV� ZKROO\� 3URWHFWHG� $UHD� �� (VFDUSPHQW� $UHD�� LGHQWLILHG� E\� DQ

HQYLURQPHQWDO�SODQQLQJ�LQVWUXPHQW�DV�EHLQJ�ZLWKLQ�D�SURWHFWHG�DUHD�FO
��������H��Y�

� /DQG�LV�SDUWO\�3URWHFWHG�$UHD���6ORSH�&RQVWUDLQW�$UHD��LGHQWLILHG�E\�DQ
HQYLURQPHQWDO�SODQQLQJ�LQVWUXPHQW�DV�EHLQJ�ZLWKLQ�D�SURWHFWHG�DUHD�FO
��������H��Y�

+RXVLQJ�$OWHUDWLRQV�&RGH�
Subdivision 1 – Internal alterations 
Subdivision 2 – External alterations to dwelling houses 
Subdivision 2A – External alterations to residential accommodation other 
than dwelling houses 
Subdivision 3 – Attic Conversions 
&RPSO\LQJ�GHYHORSPHQW�XQGHU�WKLV�&RGH�PD\�EH�FDUULHG�RXW�RQ�WKH�ODQG��
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�
*HQHUDO�'HYHORSPHQW�&RGH�
Subdivision 1 – Bed and breakfast accommodation 
Subdivision 2 – Home businesses 
&RPSO\LQJ�GHYHORSPHQW�XQGHU�WKLV�&RGH�PD\�EH�FDUULHG�RXW�RQ�WKH�ODQG��
�
Subdivision 3 – Tents, marquees or booths for community events 
Subdivision 4 – Stages or platforms for community events 
Subdivision 6 – Waterways structures 
&RPSO\LQJ� GHYHORSPHQW� XQGHU� WKLV� &RGH�PD\� QRW� EH� FDUULHG� RXW� RQ� WKH�
ODQG� DV� WKH� ODQG� XVH� IRU� WKLV� SXUSRVH� LV� QRW� SHUPLVVLEOH� LQ� WKH� ODQG� XVH�
]RQH�DSSOLHG�WR�WKH�ODQG���VHH�FO�����RI�WKH�&RGHV�6(33��

�
,QGXVWULDO�DQG�%XVLQHVV�$OWHUDWLRQV�&RGH�
Subdivision 1 – Building alterations (internal) 
Subdivision 4 – Mechanical ventilation systems 
Subdivision 5 – Shop fronts and awnings 
Subdivision 6 – Skylights and roof windows 
Subdivision 9 – Development ancillary to the use of land 
Subdivision 10 – Earthworks, retaining walls and structural support 
Subdivision 11 – Driveways, hard stand spaces, pathways and paving 
Subdivision 11A – Click and collect bays, drive though facilities and goods 
collection lockers 
Subdivision 12 – Fences 
&RPSO\LQJ�GHYHORSPHQW�XQGHU�WKLV�&RGH�PD\�EH�FDUULHG�RXW�RQ�WKH�ODQG��
 
Subdivision 7 – Projecting wall signs 
Subdivision 8 – Freestanding pylon and directory board signs 
&RPSO\LQJ� GHYHORSPHQW� XQGHU� WKLV� &RGH�PD\� QRW� EH� FDUULHG� RXW� RQ� WKH�
ODQG� DV� WKH� ODQG� XVH� IRU� WKLV� SXUSRVH� LV� QRW� SHUPLVVLEOH� LQ� WKH� ODQG� XVH�
]RQH�DSSOLHG�WR�WKH�ODQG���VHH�FO�����RI�WKH�&RGHV�6(33��
�
,QGXVWULDO�DQG�%XVLQHVV�%XLOGLQJV�&RGH�
&RPSO\LQJ� GHYHORSPHQW� XQGHU� WKLV� &RGH�PD\� QRW� EH� FDUULHG� RXW� RQ� WKH�
ODQG��DV�WKH�ODQG�LV�QRW�LQ�D�ODQG�XVH�]RQH�SHUPLWWHG�IRU�WKLV�&RGH����6HH�FO�
����RI�WKH�&RGHV���
�
&RQWDLQHU�5HF\FOLQJ�)DFLOLWLHV�&RGH�
&RPSO\LQJ� GHYHORSPHQW� XQGHU� WKLV� &RGH�PD\� QRW� EH� FDUULHG� RXW� RQ� WKH�
ODQG��DV�WKH�ODQG�LV�QRW�LQ�D�ODQG�XVH�]RQH�SHUPLWWHG�IRU�WKLV�&RGH����6HH�FO�
����RI�WKH�&RGHV���
�
6XEGLYLVLRQ�&RGH�
&RPSO\LQJ�GHYHORSPHQW�XQGHU�WKLV�&RGH�PD\�EH�FDUULHG�RXW�RQ�WKH�ODQG��
�
'HPROLWLRQ�&RGH�
&RPSO\LQJ�GHYHORSPHQW�XQGHU�WKLV�&RGH�PD\�EH�FDUULHG�RXW�RQ�WKH�ODQG��
�
)LUH�6DIHW\�&RGH�
&RPSO\LQJ�GHYHORSPHQW�XQGHU�WKLV�&RGH�PD\�EH�FDUULHG�RXW�RQ�WKH�ODQG��

�
127(��7KH�%OXH�0RXQWDLQV�/RFDO�*RYHUQPHQW�$UHD�LV�QRW�ODQG�WR�ZKLFK�WKH�*UHHQILHOG�
+RXVLQJ� &RGH� DQG� ,QODQG� &RGH� DSSOLHV� DQG� WKHUHIRUH� LV� QRW� LQFOXGHG� LQ� WKH� VXLWH� RI�
FRPSO\LQJ�GHYHORSPHQW�FRGHV�DERYH���
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�
127(�� 7KH� DERYH� UHVSRQVHV� DSSO\� RQO\� WR� WKH� ODQG� H[HPSWLRQV� IRU� FRPSO\LQJ�
GHYHORSPHQW�VHW�RXW�LQ�FODXVHV�����$�����F��WR��H������������DQG���������������F���DQG������RI�
6WDWH�(QYLURQPHQWDO�3ODQQLQJ�3ROLF\��([HPSW�DQG�&RPSO\LQJ�'HYHORSPHQW�&RGHV�������
�&RGHV�6(33��� � $GGLWLRQDO� WR� WKH� DERYH�� IXUWKHU� UHTXLUHPHQWV�PD\� KDYH� WR� EH�PHW� WR�
GHWHUPLQH�ZKHWKHU�FRPSO\LQJ�GHYHORSPHQW�PD\�RU�PD\�QRW�DSSO\�IRU�HDFK�RI�WKH�FRGHV��
WR� DVFHUWDLQ� ZKHWKHU� RWKHU� FRQGLWLRQV� DSSO\�� PRUH� LQIRUPDWLRQ� LV� DYDLODEOH� DW�
ZZZ�SODQQLQJ�QVZ�JRY�DX�KRXVLQJFRGH� DQG� WKH� &RGH� 6(33� FDQ� EH� YLHZHG� DQG�
GRZQORDGHG�IURP�WKH�16:�/HJLVODWLRQ�ZHEVLWH��
KWWS���ZZZ�OHJLVODWLRQ�QVZ�JRY�DX�PDLQWRS�YLHZ�LQIRUFH�HSL����������FG���1��

�
����$�� �5HSHDOHG��
�
�%�� $QQXDO� FKDUJHV� XQGHU� /RFDO� *RYHUQPHQW� $FW� ����� IRU� FRDVWDO� SURWHFWLRQ�

VHUYLFHV�WKDW�UHODWH�WR�H[LVWLQJ�FRDVWDO�SURWHFWLRQ�ZRUNV�
�

,Q�UHODWLRQ�WR�D�FRDVWDO�FRXQFLO²ZKHWKHU�WKH�RZQHU��RU�DQ\�SUHYLRXV�RZQHU��RI�WKH�ODQG�
KDV� FRQVHQWHG� LQ�ZULWLQJ� WR� WKH� ODQG�EHLQJ� VXEMHFW� WR� DQQXDO� FKDUJHV�XQGHU� VHFWLRQ�
���%�RI�WKH�/RFDO�*RYHUQPHQW�$FW������IRU�FRDVWDO�SURWHFWLRQ�VHUYLFHV�WKDW�UHODWH�WR�
H[LVWLQJ�FRDVWDO�SURWHFWLRQ�ZRUNV��ZLWKLQ�WKH�PHDQLQJ�RI�VHFWLRQ����%�RI�WKDW�$FW���
�
1RWH�� ³([LVWLQJ� FRDVWDO� SURWHFWLRQ�ZRUNV´� DUH�ZRUNV� WR� UHGXFH� WKH� LPSDFW� RI� FRDVWDO�
KD]DUGV�RQ�ODQG��VXFK�DV�VHDZDOOV��UHYHWPHQWV��JUR\QHV�DQG�EHDFK�QRXULVKPHQW��WKDW�
H[LVWHG� EHIRUH� WKH� FRPPHQFHPHQW� RI� VHFWLRQ� ���%� RI� WKH� Local Government Act 
1993��

�
7KHUH�DUH�QR�DQQXDO�FKDUJHV�XQGHU�VHFWLRQ����%�RI�WKH�Local Government Act 
1993� IRU� FRDVWDO� SURWHFWLRQ� VHUYLFHV� WKDW� UHODWH� WR� H[LVWLQJ� FRDVWDO� SURWHFWLRQ�
ZRUNV��ZLWKLQ�WKH�PHDQLQJ�RI�VHFWLRQ����%�RI�WKDW�$FW��FRQVHQW�LQ�ZULWLQJ�E\�WKH�
RZQHU�RU�SUHYLRXV�RZQHUV��
�

��� 0LQH�6XEVLGHQFH�
�

:KHWKHU� RU� QRW� WKH� ODQG� LV� SURFODLPHG� WR� EH� D� PLQH� VXEVLGHQFH� GLVWULFW� ZLWKLQ� WKH�
PHDQLQJ�RI�WKH�Coal Mine Subsidence Compensation Act 2017��

�
7KH� ODQG�KDV�QRW�EHHQ�SURFODLPHG�WR�EH�D�0LQH�6XEVLGHQFH�'LVWULFW�ZLWKLQ� WKH�
PHDQLQJ�RI�WKH�Coal Mine Subsidence Compensation Act 2017��

�
��� 5RDG�:LGHQLQJ�DQG�5RDG�5HDOLJQPHQW�
�
� :KHWKHU�RU�QRW�WKH�ODQG�LV�DIIHFWHG�E\�DQ\�URDG�ZLGHQLQJ�RU�URDG�UHDOLJQPHQW�XQGHU��
�
� D�� 'LYLVLRQ���RI�SDUW���RI�WKH�Roads Act������� 1R��
� � /RFDO�5RDG�:LGHQLQJ� ZLGWK�� �
� � 6WDWH�5RDG�:LGHQLQJ� ZLGWK�� �
�
� E�� DQ\�HQYLURQPHQWDO�SODQQLQJ�LQVWUXPHQW�� 1R��
� � /RFDO�5RDG�:LGHQLQJ� ZLGWK�� �
� � 6WDWH�DQG�RWKHU�5RDG�:LGHQLQJ� ZLGWK�� �
�
� F�� DQ\�UHVROXWLRQ�RI�WKH�FRXQFLO�� 1R��
� � /RFDO�5RDG�:LGHQLQJ� � ZLGWK�� �
�
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��� &RXQFLO�DQG�RWKHU�SXEOLF�DXWKRULW\�SROLFLHV�RQ�KD]DUG�ULVN�UHVWULFWLRQV�
�

:KHWKHU�RU�QRW�WKH�ODQG�LV�DIIHFWHG�E\�D�SROLF\��
�

�D�� DGRSWHG� E\� WKH� FRXQFLO�� RU� �E�� DGRSWHG� E\� DQ\� RWKHU� SXEOLF� DXWKRULW\� DQG�
QRWLILHG�WR�WKH�FRXQFLO�IRU�WKH�H[SUHVV�SXUSRVH�RI�LWV�DGRSWLRQ�E\�WKDW�DXWKRULW\�
EHLQJ�UHIHUUHG�WR�LQ�SODQQLQJ�FHUWLILFDWHV�LVVXHG�E\�FRXQFLO���

�
WKDW�UHVWULFWV�WKH�GHYHORSPHQW�RI�WKH�ODQG�EHFDXVH�RI�WKH�OLNHOLKRRG�RI��

�
�L�� ODQG�VOLS� 12�
�
�LL�� EXVKILUH� 12�
�
�LLL�� WLGDO�LQXQGDWLRQ� 12�
�
�LY�� VXEVLGHQFH� 12�
�
�Y�� DFLG�VXOSKDWH�VRLOV� 12�
�
RU�DQ\�RWKHU�ULVN��RWKHU�WKDQ�IORRGLQJ��
�
�YL�� XQKHDOWK\�EXLOGLQJ�ODQG� 12�
�
�YLL�� FRQWDPLQDWHG�DQG��
� SRWHQWLDOO\�FRQWDPLQDWHG�/DQG� <(6
�

�

� µ&RXQFLO�KDV�DGRSWHG�E\�UHVROXWLRQ�D�SROLF\�RQ�FRQWDPLQDWHG�ODQG�DQG�

SRWHQWLDOO\�FRQWDPLQDWHG� ODQG��ZKLFK�PD\�UHVWULFW� WKH�GHYHORSPHQW�RI�
WKH� ODQG�� � 7KLV� SROLF\� LV� LPSOHPHQWHG� ZKHQ� ]RQLQJ� RU� ODQG� XVH�
FKDQJHV� DUH� SURSRVHG� RQ� ODQGV� WKDW� KDYH� SUHYLRXVO\� EHHQ� XVHG� IRU�
FHUWDLQ�SXUSRVHV�� �&RQVLGHUDWLRQ�RI�&RXQFLO¶V�DGRSWHG�SROLF\�DQG� WKH�
DSSOLFDWLRQ�RI�SURYLVLRQV�XQGHU�UHOHYDQW�6WDWH�OHJLVODWLRQ�LV�ZDUUDQWHG�¶�
�1RWH�� �7KLV� LV�D�VWDWHPHQW�RI�&RXQFLO¶V�SROLF\�RQO\�DQG�LV�QRW�D�
VWDWHPHQW� RI� ZKHWKHU� RU� QRW� WKH� ODQG� LV� FRQWDPLQDWHG� RU�
SRWHQWLDOO\� FRQWDPLQDWHG�� � $GGLWLRQDO� LQIRUPDWLRQ� PD\� EH�
DYDLODEOH� IURP�&RXQFLO� E\�REWDLQLQJ�D�6HFWLRQ������ ����3ODQQLQJ�
&HUWLILFDWH���

�
�$� )ORRG�UHODWHG�GHYHORSPHQW�FRQWUROV�

�
���� ,I� WKH� ODQG�RU�SDUW�RI� WKH� ODQG� LV�ZLWKLQ� WKH� IORRG�SODQQLQJ�DUHD�DQG�VXEMHFW� WR�

IORRG�UHODWHG�GHYHORSPHQW�FRQWUROV��
7KH�&RXQFLO�GRHV�QRW�NQRZ��

�
Note: A Flood Risk Management Study and Plan has not been prepared 

for the catchment in which the land is located.  The Council does 
not know the location and identity of land within the catchment 
that may be wholly or partly below the Council’s Flood Planning 
Level (FPL), being the level of the 1:100 year flood plus 500mm 
freeboard. 
The Flood Liable Land Policy provides information concerning the 
preparation of flood risk management studies and plans within the 
City, and the Council’s flood related development controls.  The 
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Flood Liable Land Policy can be viewed in the download area on 
Council’s Website with the following link:  
https://www.bmcc.nsw.gov.au/documents/flood-liable-land-policy�

�
���� ,I� WKH� ODQG� RU� SDUW� RI� WKH� ODQG� LV� EHWZHHQ� WKH� IORRG� SODQQLQJ� DUHD� DQG� WKH�

SUREDEOH�PD[LPXP�IORRG�DQG�VXEMHFW�WR�IORRG�UHODWHG�GHYHORSPHQW�FRQWUROV��
7KH�&RXQFLO�GRHV�QRW�NQRZ��

�
Note: A Flood Risk Management Study and Plan has not been prepared 

for the catchment in which the land is located.  The Council does 
not know the location and identity of land within the catchment 
that may be wholly or partly below the Council’s Flood Planning 
Level (FPL), being the level of the 1:100 year flood plus 500mm 
freeboard. 
The Flood Liable Land Policy provides information concerning the 
preparation of flood risk management studies and plans within the 
City, and the Council’s flood related development controls.  The 
Flood Liable Land Policy can be viewed in the download area on 
Council’s Website with the following link:  
https://www.bmcc.nsw.gov.au/documents/flood-liable-land-policy�

�
���� ,Q�WKLV�FODXVH²�

flood planning area� KDV� WKH� VDPH�PHDQLQJ� DV� LQ� WKH�)ORRGSODLQ�'HYHORSPHQW�
0DQXDO��
Floodplain Development Manual� PHDQV� WKH� )ORRGSODLQ� 'HYHORSPHQW� 0DQXDO�
�,6%1����������������SXEOLVKHG�E\�WKH�16:�*RYHUQPHQW�LQ�$SULO�������
probable maximum flood� KDV� WKH� VDPH� PHDQLQJ� DV� LQ� WKH� )ORRGSODLQ�
'HYHORSPHQW�0DQXDO��

�
��� /DQG�UHVHUYHG�IRU�DFTXLVLWLRQ�
�

:KHWKHU� RU� QRW� DQ\� HQYLURQPHQWDO� SODQQLQJ� LQVWUXPHQW� RU� SURSRVHG� HQYLURQPHQWDO�
SODQQLQJ� LQVWUXPHQW� UHIHUUHG� WR� LQ� FODXVH� �� PDNHV� SURYLVLRQ� LQ� UHODWLRQ� WR� WKH�
DFTXLVLWLRQ�RI�WKH�ODQG�E\�D�SXEOLF�DXWKRULW\��DV�UHIHUUHG�WR�LQ�VHFWLRQ������RI�WKH�$FW��
1R� HQYLURQPHQWDO� SODQQLQJ� LQVWUXPHQW�� GHHPHG� HQYLURQPHQWDO� SODQQLQJ�
LQVWUXPHQW� RU� GUDIW� HQYLURQPHQWDO� SODQQLQJ� LQVWUXPHQW� DSSO\LQJ� WR� WKH� ODQG�
SURYLGHV� IRU� WKH�DFTXLVLWLRQ�RI� WKH� ODQG�E\�D�SXEOLF�DXWKRULW\��DV� UHIHUUHG� WR� LQ�
6HFWLRQ������RI�WKH�$FW��

�
��� &RQWULEXWLRQV�SODQV�
�

7KH�QDPH�RI�HDFK�FRQWULEXWLRQV�SODQ�DSSO\LQJ�WR�WKH�ODQG��
�

%OXH�0RXQWDLQV�&LW\ZLGH�,QIUDVWUXFWXUH�&RQWULEXWLRQV�3ODQ��
�
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�$�� %LRGLYHUVLW\�FHUWLILHG�ODQG�
�

,I�WKH�ODQG�LV�ELRGLYHUVLW\�FHUWLILHG�ODQG�XQGHU�3DUW���RI�WKH�Biodiversity Conservation Act�
������D�VWDWHPHQW�WR�WKDW�HIIHFW��
1RWH�� %LRGLYHUVLW\� FHUWLILHG� ODQG� LQFOXGHV� ODQG� FHUWLILHG� XQGHU� 3DUW� �$$� RI� WKH�
Threatened Species Conservation Act 1995�WKDW�LV�WDNHQ�WR�EH�FHUWLILHG�XQGHU�3DUW���RI�
WKH�Biodiversity Conservation Act 2016��
�
7KLV� ODQG� LV� QRW� ELRGLYHUVLW\� FHUWLILHG� ODQG�ZLWKLQ� WKH�PHDQLQJ� RI� 3DUW� �� RI� WKH�
Biodiversity Conservation Act 2016��

�
���� %LRGLYHUVLW\�VWHZDUGVKLS�VLWHV�
�

,I�WKH�ODQG�LV�D�ELRGLYHUVLW\�VWHZDUGVKLS�VLWH�XQGHU�D�ELRGLYHUVLW\�VWHZDUGVKLS�DJUHHPHQW�
XQGHU�3DUW���RI�WKH�Biodiversity Conservation Act 2016��D�VWDWHPHQW�WR�WKDW�HIIHFW��EXW�
RQO\� LI� WKH� FRXQFLO� KDV� EHHQ� QRWLILHG� RI� WKH� H[LVWHQFH� RI� WKH� DJUHHPHQW� E\� WKH�&KLHI�
([HFXWLYH�RI�WKH�2IILFH�RI�(QYLURQPHQW�DQG�+HULWDJH���
1RWH�� %LRGLYHUVLW\� VWHZDUGVKLS� DJUHHPHQWV� LQFOXGH� ELREDQNLQJ� DJUHHPHQWV� XQGHU�
3DUW�$� RI� WKH� Threatened Species Conservation Act 1995� WKDW� DUH� WDNHQ� WR� EH�
ELRGLYHUVLW\�VWHZDUGVKLS�DJUHHPHQWV�XQGHU�3DUW���RI�WKH�Biodiversity Conservation Act 
2016��
�
7KLV�ODQG�LV�QRW�D�ELRGLYHUVLW\�VWHZDUGVKLS�VLWH�XQGHU�D�ELRGLYHUVLW\�VWHZDUGVKLS�
DJUHHPHQW�XQGHU�3DUW���RI�WKH�Biodiversity Conservation Act 2016��
�
127(�� )RU� IXUWKHU� LQIRUPDWLRQ� FRQWDFW� WKH� %LR%DQNLQJ� 7HDP� DW� WKH� 2IILFH� RI�
(QYLURQPHQW�DQG�+HULWDJH�RQ��

$GGUHVV���32�%R[�$�����6\GQH\�6RXWK�16:������
7HOHSKRQH������������
)D[������������������
(PDLO���ELREDQNLQJ#HQYLURQPHQW�QVZ�JRY�DX��
:HEVLWH��ZZZ�HQYLURQPHQW�QVZ�JRY�DX�ELREDQNLQJ���

&RSLHV� RI� DOO� %LREDQNLQJ� DJUHHPHQWV� DUH� DYDLODEOH� RQ� WKH� %LR%DQNLQJ� 3XEOLF�
5HJLVWHU�DFFHVVLEOH�YLD�WKH�%LR%DQNLQJ�ZHEVLWH�OLVWHG�DERYH��
�

��$�� 1DWLYH�YHJHWDWLRQ�FOHDULQJ�VHW�DVLGHV�
�

,I�WKH�ODQG�FRQWDLQV�D�VHW�DVLGH�DUHD�XQGHU�VHFWLRQ���=&�RI�WKH�/RFDO�/DQG�6HUYLFHV�$FW�
������ D� VWDWHPHQW� WR� WKDW� HIIHFW� �EXW� RQO\� LI� WKH� FRXQFLO� KDV� EHHQ� QRWLILHG� RI� WKH�
H[LVWHQFH�RI�WKH�VHW�DVLGH�DUHD�E\�/RFDO�/DQG�6HUYLFHV�RU�LW� LV�UHJLVWHUHG�LQ�WKH�SXEOLF�
UHJLVWHU�XQGHU�WKDW�VHFWLRQ���
�
7KLV�ODQG�GRHV�QRW�FRQWDLQ�D�VHW�DVLGH�DUHD�XQGHU�VHFWLRQ���=&�RI�WKH�Local Land 
Services Act 2013��
�

���� %XVK�ILUH�SURQH�ODQG�
�

,I�DQ\�RI�WKH�ODQG�LV�EXVK�ILUH�SURQH�ODQG��DV�GHILQHG�LQ�WKH�$FW���D�VWDWHPHQW�WKDW�DOO�RU��
DV� WKH�FDVH�PD\�EH��VRPH�RI� WKH� ODQG� LV�EXVK�ILUH�SURQH� ODQG�� ,I�QRQH�RI� WKH� ODQG� LV�
EXVK�ILUH�SURQH�ODQG��D�VWDWHPHQW�WR�WKDW�HIIHFW��

�
7KH�ODQG�LV�ZKROO\�EXVK�ILUH�SURQH�ODQG��

�
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1RWH�� 7KH�&RXQFLO�KDV�GHWHUPLQHG�ZKHWKHU� WKH� ODQG� LV�EXVK� ILUH�SURQH� ODQG�RQ� WKH�
EDVLV�RI�WKH�PDS�FHUWLILHG�E\�WKH�&RPPLVVLRQHU�RI�WKH�16:�5XUDO�)LUH�6HUYLFH�
RQ� ��� 0D\� ����� IRU� WKH� SXUSRVH� RI� V��������� RI� Environmental Planning & 
Assessment Act 1979��7KH�PDS�XVHG� IRU� WKLV�GHWHUPLQDWLRQ�ZDV�UHFHLYHG�E\�
&RXQFLO�IURP�WKH�16:�5XUDO�)LUH�6HUYLFH�RQ����-XQH�������

��� 3URSHUW\�YHJHWDWLRQ�SODQV

,I� WKH� ODQG� LV� ODQG� WR�ZKLFK�D�SURSHUW\�YHJHWDWLRQ�SODQ�DSSURYHG�XQGHU�3DUW���RI� WKH
Native Vegetation Act 2003��DQG�WKDW�FRQWLQXHV�LQ�IRUFH��DSSOLHV��D�VWDWHPHQW�WR�WKDW
HIIHFW� �EXW� RQO\� LI� WKH� FRXQFLO� KDV� EHHQ� QRWLILHG� RI� WKH� H[LVWHQFH� RI� WKH� SODQ� E\� WKH
SHUVRQ�RU�ERG\�WKDW�DSSURYHG�WKH�SODQ�XQGHU�WKDW�$FW��

7KHUH�LV�QRW�D�SURSHUW\�YHJHWDWLRQ�SODQ�DSSO\LQJ�WR�WKLV�ODQG�

��� 2UGHUV�XQGHU�7UHHV��'LVSXWHV�%HWZHHQ�1HLJKERXUV��$FW�����

:KHWKHU�DQ�RUGHU� KDV�EHHQ�PDGH�XQGHU� WKH�7UHHV� �'LVSXWHV�%HWZHHQ�1HLJKERXUV�
$FW������WR�FDUU\�RXW�ZRUN�LQ�UHODWLRQ�WR�D�WUHH�RQ�WKH�ODQG��EXW�RQO\�LI�WKH�FRXQFLO�KDV
EHHQ�QRWLILHG�RI�WKH�RUGHU��

7KHUH�DUH�QR�2UGHUV�XQGHU�7UHHV��'LVSXWHV�%HWZHHQ�1HLJKERXUV��$FW�����
DSSO\LQJ�WR�WKLV�ODQG�

��� 'LUHFWLRQV�XQGHU�3DUW��$

,I�WKHUH�LV�D�GLUHFWLRQ�E\�WKH�0LQLVWHU�LQ�IRUFH�XQGHU�VHFWLRQ���3������F���RI�WKH�$FW�WKDW
D� SURYLVLRQ� RI� DQ� HQYLURQPHQWDO� SODQQLQJ� LQVWUXPHQW� SURKLELWLQJ� RU� UHVWULFWLQJ� WKH
FDUU\LQJ�RXW�RI�D�SURMHFW�RU�D�VWDJH�RI�D�SURMHFW�RQ� WKH� ODQG�XQGHU�3DUW���RI� WKH�$FW
GRHV�QRW�KDYH�HIIHFW��D�VWDWHPHQW�WR�WKDW�HIIHFW�LGHQWLI\LQJ�WKH�SURYLVLRQ�WKDW�GRHV�QRW
KDYH�HIIHFW�

7KHUH� LV� QR� GLUHFWLRQ� E\� WKH� 0LQLVWHU� FXUUHQWO\� LQ� IRUFH� SXUVXDQW� WR
6HFWLRQ���3������F���RI�WKH�$FW�DSSO\LQJ�WR�WKLV�ODQG�

��� &RQGLWLRQV�IRU�VHQLRUV�KRXVLQJ

,I�State Environmental Planning Policy (Housing) ������&KDSWHU����3DUW���DSSOLHV� WR
WKH�ODQG��D�VWDWHPHQW�VHWWLQJ�RXW�WHUPV�RI�D�NLQG�UHIHUUHG�WR�LQ�WKH�3ROLF\��VHFWLRQ������
WKDW� KDYH� EHHQ� LPSRVHG� DV� D� FRQGLWLRQ� RI� GHYHORSPHQW� FRQVHQW� JUDQWHG� DIWHU� ��
2FWREHU������LQ�UHODWLRQ�WR�WKH�ODQG�

7KHUH� DUH� QR� FRQGLWLRQV� RI� GHYHORSPHQW� FRQVHQW� WKDW� KDYH� EHHQ� LPSRVHG� RQ
WKLV� ODQG� UHIHUUHG� WR� E\� &KDSWHU� ��� 3DUW� ��� VHFWLRQ� ������ RI� WKH� State
Environmental Planning Policy (Housing) 2021�
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���� 6LWH� FRPSDWLELOLW\� FHUWLILFDWHV� IRU� LQIUDVWUXFWXUH� RU� VFKRROV� RU� 7$)(�
HVWDEOLVKPHQWV�

�
� $�VWDWHPHQW�RI�ZKHWKHU�WKHUH�LV�D�YDOLG�VLWH�FRPSDWLELOLW\�FHUWLILFDWH��LQIUDVWUXFWXUH��RU�

VLWH�FRPSDWLELOLW\�FHUWLILFDWH��VFKRROV�RU�7$)(�HVWDEOLVKPHQWV��RI�ZKLFK�WKH�FRXQFLO� LV�
DZDUH�� LQ� UHVSHFW�RI�SURSRVHG�GHYHORSPHQW�RQ� WKH� ODQG�DQG�� LI� WKHUH� LV�D�FHUWLILFDWH��
WKH�VWDWHPHQW�LV�WR�LQFOXGH��
�D�� WKH�SHULRG�IRU�ZKLFK�WKH�FHUWLILFDWH�LV�YDOLG��DQG�
�E�� WKDW�D�FRS\�PD\�EH�REWDLQHG�IURP�WKH�KHDG�RIILFH�RI�WKH�'HSDUWPHQW��
�
7KHUH� DUH� QR� YDOLG� VLWH� FRPSDWLELOLW\� FHUWLILFDWHV� �LQIUDVWUXFWXUH�� RU� VLWH�
FRPSDWLELOLW\�FHUWLILFDWH��VFKRROV�RU�7$)(�HVWDEOLVKPHQWV��RI�ZKLFK�WKH�FRXQFLO�
LV�DZDUH��UHODWLQJ�WR�WKLV�ODQG��
�

���� 6LWH�FRPSDWLELOLW\�FHUWLILFDWHV�DQG�FRQGLWLRQV�IRU�DIIRUGDEOH�UHQWDO�KRXVLQJ�
�

���� $�VWDWHPHQW�RI�ZKHWKHU�WKHUH�LV�D�FXUUHQW�VLWH�FRPSDWLELOLW\�FHUWLILFDWH��DIIRUGDEOH�
UHQWDO� KRXVLQJ��� RI� ZKLFK� WKH� FRXQFLO� LV� DZDUH�� LQ� UHVSHFW� RI� SURSRVHG�
GHYHORSPHQW�RQ�WKH�ODQG�DQG��LI�WKHUH�LV�D�FHUWLILFDWH��WKH�VWDWHPHQW�LV�WR�LQFOXGH��
�D�� WKH�SHULRG�IRU�ZKLFK�WKH�FHUWLILFDWH�LV�FXUUHQW��DQG�
�E�� WKDW�D�FRS\�PD\�EH�REWDLQHG�IURP�WKH�KHDG�RIILFH�RI�WKH�'HSDUWPHQW��
�
7KHUH� DUH� QR� FXUUHQW� VLWH� FRPSDWLELOLW\� FHUWLILFDWHV� �DIIRUGDEOH� UHQWDO�
KRXVLQJ��RI�ZKLFK�WKH�FRXQFLO�LV�DZDUH��UHODWLQJ�WR�WKLV�ODQG��

�
���� ,I� State Environmental Planning Policy (Housing) ������ &KDSWHU� ��� 3DUW� ���

'LYLVLRQ� �� RU� �� DSSOLHV� WR� WKH� ODQG�� D� VWDWHPHQW� VHWWLQJ� RXW� WHUPV� RI� D� NLQG�
UHIHUUHG� WR� LQ� WKH� 3ROLF\�� VHFWLRQ� ������ RU� ������ WKDW� KDYH� EHHQ� LPSRVHG� DV� D�
FRQGLWLRQ�RI�GHYHORSPHQW�FRQVHQW�LQ�UHODWLRQ�WR�WKH�ODQG�RI�WKH�ODQG��

�
7KHUH�DUH�QR�FRQGLWLRQV�RI�GHYHORSPHQW�FRQVHQW�WKDW�KDYH�EHHQ�LPSRVHG�
RQ�WKLV�ODQG�UHIHUUHG�WR�E\�&KDSWHU����3DUW����'LYLVLRQ���RU����VHFWLRQ�������
RU�������RI�WKH�State Environmental Planning Policy (Housing) 2021��

�
��� 3DSHU�VXEGLYLVLRQ�LQIRUPDWLRQ�

�
���� 7KH�QDPH�RI�DQ\�GHYHORSPHQW�SODQ�DGRSWHG�E\�D�UHOHYDQW�DXWKRULW\�WKDW�DSSOLHV�

WR�WKH�ODQG�RU�WKDW�LV�SURSRVHG�WR�EH�VXEMHFW�WR�D�FRQVHQW�EDOORW��
�
7KHUH�DUH�QR�GHYHORSPHQW�SODQV�DSSO\LQJ�WR�WKH�ODQG�RU�WKDW�LV�SURSRVHG�WR�
EH�VXEMHFW�WR�D�FRQVHQW�EDOORW��
�

���� 7KH�GDWH�RI�DQ\�VXEGLYLVLRQ�RUGHU�WKDW�DSSOLHV�WR�WKH�ODQG��
�

7KHUH�DUH�QR�VXEGLYLVLRQ�RUGHUV�DSSO\LQJ�WR�WKH�ODQG��
�
���� :RUGV�DQG�H[SUHVVLRQV�XVHG�LQ�WKLV�FODXVH�KDYH�WKH�VDPH�PHDQLQJ�DV�WKH\�

KDYH�LQ�3DUW���&�RI�WKLV�5HJXODWLRQ��
�



� � &HUWLILFDWH�1R�������������

��� 6LWH�YHULILFDWLRQ�FHUWLILFDWHV�
�
$� VWDWHPHQW� RI� ZKHWKHU� WKHUH� LV� D� FXUUHQW� VLWH� YHULILFDWLRQ� FHUWLILFDWH�� RI� ZKLFK� WKH�
FRXQFLO�LV�DZDUH��LQ�UHVSHFW�RI�WKH�ODQG�DQG��LI�WKHUH�LV�D�FHUWLILFDWH��WKH�VWDWHPHQW�LV�WR�
LQFOXGH��
�
�D�� WKH�PDWWHU�FHUWLILHG�E\�WKH�FHUWLILFDWH��DQG�
�

7KHUH� LV� QRW� D� FXUUHQW� VLWH� YHULILFDWLRQ� FHUWLILFDWH� RI�ZKLFK� WKH� FRXQFLO� LV�
DZDUH�LQ�UHVSHFW�RI�WKH�ODQG��

�
1RWH��$�VLWH�YHULILFDWLRQ�FHUWLILFDWH�VHWV�RXW�WKH�6HFUHWDU\¶V�RSLQLRQ�DV�WR�ZKHWKHU�
WKH� ODQG�FRQFHUQHG� LV�RU� LV�QRW�ELRSK\VLFDO�VWUDWHJLF�DJULFXOWXUDO� ODQG�RU�FULWLFDO�
LQGXVWU\� FOXVWHU� ODQG²VHH� 'LYLVLRQ� �� RI� 3DUW� �$$� RI� State Environmental 
Planning Policy (Mining, Petroleum Production and Extractive Industries) 2007��

�
�E�� WKH�GDWH�RQ�ZKLFK�WKH�FHUWLILFDWH�FHDVHV�WR�EH�FXUUHQW��LI�DQ\���DQG�
�
� 1�$�
�
�F�� WKDW�D�FRS\�PD\�EH�REWDLQHG�IURP�WKH�KHDG�RIILFH�RI�WKH�'HSDUWPHQW��

�
��� /RRVH�ILOO�DVEHVWRV�LQVXODWLRQ�

�
,I�WKH�ODQG�LQFOXGHV�DQ\�UHVLGHQWLDO�SUHPLVHV��ZLWKLQ�WKH�PHDQLQJ�RI�'LYLVLRQ��$�RI�3DUW�
��RI�WKH�+RPH�%XLOGLQJ�$FW�������WKDW�DUH�OLVWHG�RQ�WKH�UHJLVWHU�WKDW�LV�UHTXLUHG�WR�EH�
PDLQWDLQHG�XQGHU�WKDW�'LYLVLRQ��D�VWDWHPHQW�WR�WKDW�HIIHFW��
�
$V� DW� WKH� GDWH� WKDW� WKLV�3ODQQLQJ�&HUWLILFDWH�ZDV� LVVXHG�� WKH� SURSHUW\� KDV� QRW�
EHHQ� LGHQWLILHG�RQ� WKH�/RRVH�ILOO�$VEHVWRV� ,QVXODWLRQ�5HJLVWHU�RU�KDV�QRW�EHHQ�
QRWLILHG�WR�&RXQFLO�E\�WKH�16:�)DLU�7UDGLQJ�WKDW�D�UHVLGHQWLDO�GZHOOLQJ�HUHFWHG�
RQ� WKLV� ODQG�DV�KDYLQJ�EHHQ� LGHQWLILHG�RI�FRQWDLQLQJ� ORRVH�ILOO� DVEHVWRV�FHLOLQJ�
LQVXODWLRQ��
�

��� $IIHFWHG�EXLOGLQJ�QRWLFHV�DQG�EXLOGLQJ�SURGXFW�UHFWLILFDWLRQ�RUGHUV�
�
���� $�VWDWHPHQW�RI�ZKHWKHU�WKHUH�LV�DQ\�DIIHFWHG�EXLOGLQJ�QRWLFH�RI�ZKLFK�WKH�FRXQFLO�LV�

DZDUH�WKDW�LV�LQ�IRUFH�LQ�UHVSHFW�RI�WKH�ODQG��
�

7KHUH�DUH�QR�DIIHFWHG�EXLOGLQJ�QRWLFHV�LQ�IRUFH�RI�ZKLFK�WKH�FRXQFLO�LV�DZDUH�
LQ�UHVSHFW�RI�WKH�ODQG��

�
���� $�VWDWHPHQW�RI��
�

�D�� ZKHWKHU�WKHUH�LV�DQ\�EXLOGLQJ�SURGXFW�UHFWLILFDWLRQ�RUGHU�RI�ZKLFK�WKH�FRXQFLO�LV�
DZDUH�WKDW�LV�LQ�IRUFH�LQ�UHVSHFW�RI�WKH�ODQG�DQG�KDV�QRW�EHHQ�IXOO\�FRPSOLHG�
ZLWK��DQG�

�
7KHUH� LV� QR� EXLOGLQJ� SURGXFW� UHFWLILFDWLRQ� RUGHU� LQ� IRUFH� RI� ZKLFK� WKH�
FRXQFLO�LV�DZDUH�LQ�UHVSHFW�RI�WKH�ODQG�WKDW�KDV�QRW�EHHQ�IXOO\�FRPSOLHG�
ZLWK��

�
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�E�� ZKHWKHU�DQ\�QRWLFH�RI�LQWHQWLRQ�WR�PDNH�D�EXLOGLQJ�SURGXFW�UHFWLILFDWLRQ�RUGHU�
RI�ZKLFK� WKH� FRXQFLO� LV� DZDUH�KDV�EHHQ�JLYHQ� LQ� UHVSHFW� RI� WKH� ODQG�DQG� LV�
RXWVWDQGLQJ��

�
7KHUH� LV� QRW� DQ\� QRWLFH� RI� LQWHQWLRQ� WR� PDNH� D� EXLOGLQJ� SURGXFW�
UHFWLILFDWLRQ�RUGHU�RI�ZKLFK�WKH�FRXQFLO�LV�DZDUH�WKDW�KDV�EHHQ�JLYHQ�LQ�
UHVSHFW�RI�WKH�ODQG�DQG�LV�RXWVWDQGLQJ��

�
���� ,Q�WKLV�FODXVH��

affected building notice� KDV� WKH� VDPH� PHDQLQJ� DV� LQ� 3DUW� �� RI� WKH� Building 
Products (Safety) Act 2017��
�
building product rectification order�KDV� WKH�VDPH�PHDQLQJ�DV� LQ� WKH�Building 
Products (Safety) Act 2017��

�
��� :HVWHUQ�6\GQH\�$HURWURSROLV�
�

)RU� ODQG� WR�ZKLFK�6WDWH�(QYLURQPHQWDO�3ODQQLQJ�3ROLF\� �3UHFLQFWV�:HVWHUQ�3DUNODQG�
&LW\��������&KDSWHU���DSSOLHV��ZKHWKHU�WKH�ODQG�LV²�
�
�D�� LQ�DQ�$1()�RU�$1(&�FRQWRXU�RI����RU�JUHDWHU�DV�UHIHUUHG�WR�LQ�FODXVH���RI�WKDW�

&KDSWHU��VHFWLRQ�������RU�
�

� 1�$�
�
�E�� VKRZQ�RQ�WKH�/LJKWLQJ�,QWHQVLW\�DQG�:LQG�6KHDU�0DS�XQGHU�WKDW�3ROLF\��RU�

�
� 1�$�
�
�F�� VKRZQ�RQ�WKH�2EVWDFOH�/LPLWDWLRQ�6XUIDFH�0DS�XQGHU�WKDW�3ROLF\��RU�

�
� 7KH� ODQG�LV�QRW�VKRZQ�RQ�WKH�2EVWDFOH�/LPLWDWLRQ�6XUIDFH�0DS�XQGHU�WKH�

6WDWH�(QYLURQPHQWDO�3ODQQLQJ�3ROLF\��:HVWHUQ�6\GQH\�$HURWURSROLV�������
�
�G�� LQ�WKH�³SXEOLF�VDIHW\�DUHD´�RQ�WKH�3XEOLF�6DIHW\�$UHD�0DS�XQGHU�WKDW�3ROLF\��RU�

�
� 1�$�
�
�H�� LQ�WKH�³��NLORPHWUH�ZLOGOLIH�EXIIHU�]RQH´�RU�WKH�³���NLORPHWUH�ZLOGOLIH�EXIIHU�]RQH´�

RQ�WKH�:LOGOLIH�%XIIHU�=RQH�0DS�XQGHU�WKDW�3ROLF\��
�
� 1�$�
�
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1RWH�� 7KH� IROORZLQJ� PDWWHUV� DUH� SUHVFULEHG� E\� VHFWLRQ� ��� ���� RI� WKH� Contaminated Land 
Management Act 1997�DV�DGGLWLRQDO�PDWWHUV�WR�EH�VSHFLILHG�LQ�D�SODQQLQJ�FHUWLILFDWH��
�D�� WKDW� WKH� ODQG� WR�ZKLFK� WKH�FHUWLILFDWH� UHODWHV� LV�VLJQLILFDQWO\�FRQWDPLQDWHG� ODQG�ZLWKLQ�

WKH�PHDQLQJ�RI�WKDW�$FW²LI�WKH�ODQG��RU�SDUW�RI�WKH�ODQG��LV�VLJQLILFDQWO\�FRQWDPLQDWHG�
ODQG�DW�WKH�GDWH�ZKHQ�WKH�FHUWLILFDWH�LV�LVVXHG��

� 1�$�
�E�� WKDW�WKH�ODQG�WR�ZKLFK�WKH�FHUWLILFDWH�UHODWHV�LV�VXEMHFW�WR�D�PDQDJHPHQW�RUGHU�ZLWKLQ�

WKH� PHDQLQJ� RI� WKDW� $FW²LI� LW� LV� VXEMHFW� WR� VXFK� DQ� RUGHU� DW� WKH� GDWH� ZKHQ� WKH�
FHUWLILFDWH�LV�LVVXHG��

� 1�$�
�F�� WKDW� WKH� ODQG� WR�ZKLFK� WKH� FHUWLILFDWH� UHODWHV� LV� WKH�VXEMHFW�RI� DQ�DSSURYHG�YROXQWDU\�

PDQDJHPHQW�SURSRVDO�ZLWKLQ� WKH�PHDQLQJ�RI� WKDW�$FW²LI� LW� LV� WKH�VXEMHFW�RI�VXFK�DQ�
DSSURYHG�SURSRVDO�DW�WKH�GDWH�ZKHQ�WKH�FHUWLILFDWH�LV�LVVXHG��

� 1�$�
�G�� WKDW� WKH� ODQG� WR� ZKLFK� WKH� FHUWLILFDWH� UHODWHV� LV� VXEMHFW� WR� DQ� RQJRLQJ� PDLQWHQDQFH�

RUGHU�ZLWKLQ�WKH�PHDQLQJ�RI�WKDW�$FW²LI�LW�LV�VXEMHFW�WR�VXFK�DQ�RUGHU�DW�WKH�GDWH�ZKHQ�
WKH�FHUWLILFDWH�LV�LVVXHG��

� 1�$�
�H�� WKDW� WKH� ODQG� WR�ZKLFK� WKH� FHUWLILFDWH� UHODWHV� LV� WKH� VXEMHFW� RI� D� VLWH� DXGLW� VWDWHPHQW�

ZLWKLQ� WKH�PHDQLQJ�RI� WKDW�$FW²LI�D�FRS\�RI�VXFK�D�VWDWHPHQW�KDV�EHHQ�SURYLGHG�DW�
DQ\�WLPH�WR�WKH�ORFDO�DXWKRULW\�LVVXLQJ�WKH�FHUWLILFDWH��

� 1�$�
,QIRUPDWLRQ� LV�SURYLGHG�RQO\� WR� WKH�H[WHQW� WKDW�&RXQFLO�KDV�EHHQ�QRWLILHG�E\� UHOHYDQW�
SXEOLF�DXWKRULWLHV�DW�WKH�WLPH�RI�LVVXH��
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,1)250$7,21�38568$17�72�6(&7,21����������2)�7+(�$&7�
�
�

��� 'RHV�WKH�SURSHUW\�DGMRLQ�D�+HULWDJH�,WHP�DQG�RU�+HULWDJH�&RQVHUYDWLRQ�$UHD"��
�
� 1R��
�
�
�
��� &RQWDPLQDWHG�DQG�3RWHQWLDOO\�&RQWDPLQDWHG�/DQG�
�


� &RXQFLO¶V� UHFRUGV� LQGLFDWH� WKDW� WKH� ODQG� KDV� QRW� EHHQ� XVHG� IRU� SRWHQWLDOO\�
FRQWDPLQDWLQJ�DFWLYLW\� OLVWHG� LQ�7DEOH���RI� WKH� ³Managing Land Contamination 
Planning Guidelines SEPP 55 – Remediation of Land”�

�

� $UH�WKHUH�UHVXOWV�RI�DQ\�VLWH�LQYHVWLJDWLRQV�KHOG�E\�&RXQFLO"��1R��

�

� ,V�WKHUH�DQ\�QRWLILFDWLRQ�RI�UHPHGLDWLRQ"��1R��

�

� $UH�WKHUH�FRSLHV�RI�DQ\�VLWH�DXGLW�VWDWHPHQW�KHOG�E\�&RXQFLO"��1R��

�
�
�
��� &RQVHUYDWLRQ�$JUHHPHQWV�
�

:KHWKHU�WKH�ODQG�LV�ODQG�WR�ZKLFK�D�&RQVHUYDWLRQ�$JUHHPHQW�KDV�EHHQ�PDGH�EHWZHHQ�
WKH�ODQGKROGHU�DQG�WKH�0LQLVWHU�IRU�WKH�(QYLURQPHQW� LQ�DFFRUGDQFH�ZLWK�SURYLVLRQV�RI�
WKH�1DWLRQDO�3DUNV�DQG�:LOGOLIH�$FW������� WR�ZKLFK�&RXQFLO�KDV�EHHQ�QRWLILHG�RI� WKH�
FRQVHUYDWLRQ�DJUHHPHQW��

�
7KHUH� LV� QRW� D� &RQVHUYDWLRQ� $JUHHPHQW� WKDW� KDV� EHHQ� PDGH� EHWZHHQ� WKH�
ODQGKROGHU�DQG�WKH�0LQLVWHU�IRU�WKH�(QYLURQPHQW�LQ�DFFRUGDQFH�ZLWK�SURYLVLRQV�
RI� WKH�1DWLRQDO�3DUNV� DQG�:LOGOLIH�$FW� ����� DSSO\LQJ� WR� WKLV� ODQG� WKDW�&RXQFLO�
KDV�EHHQ�QRWLILHG�RI��

�
526(0$5<�',//21��
&KLHI�([HFXWLYH�2IILFHU�
�
�
3HU���� �'DWH�����������
�

�



Appendix F 

6LWH�3KRWRJUDSKV�
6LWH�)HDWXUHV�3ODQ�



6LWH�3KRWRJUDSKV 352-(&7�

3URSRVHG�'HYHORSPHQW 3/$7(�1R�

��������1DUURZ�1HFN�5RDG��.DWRRPED 5(9�

&/,(17��9'0�3ULPH�3W\�/WG '$7(�

3KRWR�����%ULFNV�LQ�'XPSHG�%XLOGLQJ�:DVWH

3KRWR�����0HWDO�6WDUSLFNHWV�DQG�:LUH

���������

�

$

0D\���



6LWH�3KRWRJUDSKV 352-(&7�

3URSRVHG�'HYHORSPHQW 3/$7(�1R�

��������1DUURZ�1HFN�5RDG��.DWRRPED 5(9�

&/,(17��9'0�3ULPH�3W\�/WG '$7(�

3KRWR�����6DQGVWRQH�5XLQV

3KRWR�����6DQGVWRQH�5XLQV

���������

�

$

0D\���



6LWH�3KRWRJUDSKV 352-(&7�

3URSRVHG�'HYHORSPHQW 3/$7(�1R�

��������1DUURZ�1HFN�5RDG��.DWRRPED 5(9�

'$7(� 0D\���

3KRWR�����%ODFNEHUU\

3KRWR�����%ODFNEHUU\�

���������

�

$

&/,(17��9'0�3ULPH�3W\�/WG



6LWH�3KRWRJUDSKV 352-(&7�

3URSRVHG�'HYHORSPHQW 3/$7(�1R�

��������1DUURZ�1HFN�5RDG��.DWRRPED 5(9�

'$7(�

3KRWR�����%ODFNEHUU\

3KRWR�����%ODFNEHUU\

���������

�

$

0D\���&/,(17��9'0�3ULPH�3W\�/WG



6LWH�3KRWRJUDSKV 352-(&7�

3URSRVHG�'HYHORSPHQW 3/$7(�1R�

��������1DUURZ�1HFN�5RDG��.DWRRPED 5(9�

'$7(�

3KRWR������5HPQDQW�%XVKODQG

3KRWR�����5HPQDQW�%XVKODQG

���������

�

$

0D\���&/,(17��9'0�3ULPH�3W\�/WG



6LWH�3KRWRJUDSKV 352-(&7�

3URSRVHG�'HYHORSPHQW 3/$7(�1R�

��������1DUURZ�1HFN�5RDG��.DWRRPED 5(9�

'$7(� 0D\���

3KRWR������:HVWHUQ�6LGH�RI�5HPQDQW�%XVKODQG

3KRWR������1RUWK�(DVWHUQ�6LGH�RI�5HPQDQW�%XVKODQG

���������

�

$

&/,(17��9'0�3ULPH�3W\�/WG



6LWH�3KRWRJUDSKV 352-(&7�

3URSRVHG�'HYHORSPHQW 3/$7(�1R�

��������1DUURZ�1HFN�5RDG��.DWRRPED 5(9�

'$7(�

3KRWR������*UDVV�3DGGRFNV

3KRWR������5HVLGHQWLDO�3URSHUWLHV

���������

�

$

0D\���&/,(17��9'0�3ULPH�3W\�/WG



6LWH�3KRWRJUDSKV 352-(&7�

3URSRVHG�'HYHORSPHQW 3/$7(�1R�

��������1DUURZ�1HFN�5RDG��.DWRRPED 5(9�

'$7(�

3KRWR������0HWDO�,UULJDWLRQ�3LSHV�

3KRWR������5HVLGHQWLDO�3URSHUWLHV

���������

�

$

0D\���&/,(17��9'0�3ULPH�3W\�/WG
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Appendix G 
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3DJH���RI���

$SSHQGL[�*��'DWD�4XDOLW\�2EMHFWLYHV� ����������5�����5HY��
����������1DUURZ�1HFN�5RDG��.DWRRPED� -XO\������

Appendix G 
Data Quality Objectives 
142 - 150 Narrow Neck Road, Katoomba 

G1.0 Data Quality Objectives 

7KH�'6,� KDV�EHHQ�GHYLVHG�EURDGO\� LQ�DFFRUGDQFH�ZLWK� WKH�VHYHQ�VWHS�GDWD�TXDOLW\�REMHFWLYH� �'42��
SURFHVV� ZKLFK� LV� SURYLGHG� LQ� $SSHQGL[� %�� 6FKHGXOH� %�� RI� 1(3&�National Environment Protection
(Assessment of Site Contamination) Measure 1999 (as amended 2013) [NEPM]��1(3&���������

Step Summary 

��� 6WDWH�WKH�
SUREOHP�

7KH�REMHFWLYH�RI�WKH�LQYHVWLJDWLRQ�LV�WR�DVVHVV�WKH�SRWHQWLDO�IRU�FRQWDPLQDWLRQ�DW�WKH�VLWH�ZLWK�
UHVSHFW� WR� WKH�SURSRVHG� ODQG�XVH�� �7KH� UHSRUW� LV�EHLQJ�XQGHUWDNHQ�DV� WKH� ODQG� LV� WR�EH�
UHGHYHORSHG����

$�SUHOLPLQDU\�FRQFHSWXDO�VLWH�PRGHO��&60��KDV�EHHQ�SUHSDUHG��6HFWLRQ����IRU�WKH�SURSRVHG�
GHYHORSPHQW���

7KH�SURMHFW�WHDP�FRQVLVWHG�RI�H[SHULHQFHG�HQYLURQPHQWDO�HQJLQHHUV�DQG�VFLHQWLVWV�ZRUNLQJ�
LQ�WKH�UROHV�RI�3URMHFW�3ULQFLSDO��3URMHFW�5HYLHZHU��3URMHFW�0DQDJHU��ILHOG�VWDII��

��� ,GHQWLI\�WKH�
GHFLVLRQV���
JRDO�RI�WKH�
VWXG\�

7KH�VLWH�KLVWRU\�KDV�LGHQWLILHG�SRVVLEOH�FRQWDPLQDWLQJ�SUHYLRXV�XVHV�ZKLFK�DUH�LGHQWLILHG�LQ�
WKH�&60��6HFWLRQ������7KH�&60�LGHQWLILHV�WKH�DVVRFLDWHG�FRQWDPLQDQWV�RI�SRWHQWLDO�FRQFHUQ�
�&23&��DQG�WKH�OLNHO\�LPSDFWHG�PHGLD���7KH�VLWH�DVVHVVPHQW�FULWHULD��6$&��IRU�HDFK�RI�WKH�
&23&�DUH�GHWDLOHG�LQ�$SSHQGL[�+��

7KH�GHFLVLRQ�LV�WR�HVWDEOLVK�ZKHWKHU�RU�QRW�WKH�UHVXOWV�IDOO�EHORZ�WKH�6$&�RU�ZKHWKHU�RU�QRW�
WKH�����XSSHU�FRQILGHQFH�OLPLW�RI�WKH�VDPSOH�SRSXODWLRQ�IDOOV�EHORZ�WKH�6$&���2Q�WKLV�EDVLV��
DQ�DVVHVVPHQW�RI�WKH�VLWH¶V�VXLWDELOLW\�IURP�D�FRQWDPLQDWLRQ�SHUVSHFWLYH�ZLOO�EH�GHULYHG�DQG�
D� GHFLVLRQ� PDGH� RQ� ZKHWKHU� �RU� QRW�� IXUWKHU� DVVHVVPHQW� DQG� �� RU� UHPHGLDWLRQ� ZLOO� EH�
UHTXLUHG��

��� ,GHQWLI\�WKH�
LQIRUPDWLRQ�
LQSXWV�

,QSXWV� WR� WKH� LQYHVWLJDWLRQ� ZLOO� EH� WKH� UHVXOWV� RI� DQDO\VLV� RI� VDPSOHV� WR� PHDVXUH� WKH�
FRQFHQWUDWLRQV�RI�&23&�LGHQWLILHG�LQ�WKH�&60��6HFWLRQ����DW�WKH�VLWH�XVLQJ�1$7$�DFFUHGLWHG�
ODERUDWRULHV�DQG�PHWKRGV��ZKHUH�SRVVLEOH���7KH�6$&�IRU�HDFK�RI�WKH�&23&�DUH�GHWDLOHG�LQ�
$SSHQGL[�+��

��� 'HILQH�WKH�
VWXG\�
ERXQGDULHV�

7KH�ODWHUDO�ERXQGDULHV�RI�WKH�LQYHVWLJDWLRQ�DUHD�DUH�VKRZQ�RQ�'UDZLQJ����$SSHQGL[�$���7KH�
YHUWLFDO�ERXQGDULHV�DUH�WR�WKH�H[WHQW�RI�FRQWDPLQDWLRQ�LPSDFW�DV�GHWHUPLQHG�IURP�WKH�VLWH�
KLVWRU\�DVVHVVPHQW�DQG�VLWH�REVHUYDWLRQV���7KH�DVVHVVPHQW�LV�OLPLWHG�WR�WKH�WLPHIUDPH�RYHU�
ZKLFK�WKH�ILHOG�LQYHVWLJDWLRQ�ZDV�XQGHUWDNHQ���&RQVWUDLQWV�WR�WKH�DVVHVVPHQW�DUH�LGHQWLILHG�
DQG�GLVFXVVHG�LQ�WKH�FRQFOXVLRQV�RI�WKH�UHSRUW��6HFWLRQ�����

��� 'HYHORS�WKH�
DQDO\WLFDO�
DSSURDFK��RU�
GHFLVLRQ�UXOH��

7KH� GHFLVLRQ� UXOH� LV� WR� FRPSDUH� DOO� DQDO\WLFDO� UHVXOWV� ZLWK�6$&� �$SSHQGL[�+�� EDVHG� RQ�
1(3&� ��������� �:KHUH� JXLGHOLQH� YDOXHV� DUH� DEVHQW�� RWKHU� VRXUFHV� RI� JXLGHOLQH� YDOXHV�
DFFHSWHG�E\�1(3&��������VKDOO�EH�DGRSWHG�ZKHUH�SRVVLEOH���

:KHUH�D�VDPSOH�UHVXOW�H[FHHGV�WKH�DGRSWHG�FULWHULRQ��D�IXUWKHU�VLWH�VSHFLILF�DVVHVVPHQW�
ZLOO�EH�PDGH�DV�WR�WKH�ULVN�SRVHG�E\�WKH�SUHVHQFH�RI�WKDW�FRQWDPLQDQW�V���
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Step Summary 
,QLWLDO�FRPSDULVRQV�ZLOO�EH�ZLWK�LQGLYLGXDO�UHVXOWV�WKHQ��ZKHUH�UHTXLUHG��VXPPDU\�VWDWLVWLFV�
�LQFOXGLQJ�PHDQ��VWDQGDUG�GHYLDWLRQ�DQG�����XSSHU�FRQILGHQFH�OLPLW��8&/��RI�WKH�DULWKPHWLF�
PHDQ������8&/���WR�DVVHVV�SRWHQWLDO�ULVNV�SRVHG�E\�WKH�VLWH�FRQWDPLQDWLRQ���4XDOLW\�FRQWURO�
UHVXOWV�DUH�WR�EH�DVVHVVHG�DFFRUGLQJ�WR�WKHLU�UHODWLYH�SHUFHQW�GLIIHUHQFH��53'��YDOXHV���)RU�
ILHOG�GXSOLFDWHV��WULSOLFDWHV�DQG�ODERUDWRU\� UHVXOWV��53'V�VKRXOG�JHQHUDOO\�EH�EHORZ������
IRU�ILHOG�EODQNV�DQG�ULQVDWHV��UHVXOWV�VKRXOG�EH�DW�RU�OHVV�WKDQ�WKH�OLPLWV�RI�UHSRUWLQJ��1(3&��
��������7KH�ILHOG�DQG�ODERUDWRU\�TXDOLW\�DVVXUDQFH�DVVHVVPHQW�LV�LQFOXGHG�LQ�$SSHQGL[�/��

��� 6SHFLI\�WKH�
SHUIRUPDQFH�
RU�DFFHSWDQFH�
FULWHULD�

%DVHOLQH�FRQGLWLRQ���&RQWDPLQDQWV�DW�WKH�VLWH�H[FHHG�KXPDQ�KHDOWK�DQG�HQYLURQPHQWDO�6$&�
DQG�SRVH�D�SRWHQWLDOO\�XQDFFHSWDEOH�ULVN�WR�UHFHSWRUV��QXOO�K\SRWKHVLV���

$OWHUQDWLYH� FRQGLWLRQ���&RQWDPLQDQWV� DW� WKH� VLWH� FRPSO\� ZLWK� KXPDQ� KHDOWK� DQG�
HQYLURQPHQWDO�6$&�DQG�DV�VXFK��GR�QRW�SRVH�D�SRWHQWLDOO\�XQDFFHSWDEOH�ULVN�WR�UHFHSWRUV�
�DOWHUQDWLYH�K\SRWKHVLV���

8QOHVV� FRQFOXVLYH� LQIRUPDWLRQ� IURP� WKH� FROOHFWHG� GDWD� LV� VXIILFLHQW� WR� UHMHFW� WKH� QXOO�
K\SRWKHVLV��LW�LV�DVVXPHG�WKDW�WKH�EDVHOLQH�FRQGLWLRQ�LV�WUXH��

��� 2SWLPLVH�WKH�
GHVLJQ�IRU�
REWDLQLQJ�GDWD�

$V�WKH�SXUSRVH�RI�WKH�VDPSOLQJ�SURJUDP�LV�WR�DVVHVV�IRU�SRWHQWLDO�FRQWDPLQDWLRQ�DFURVV�WKH�
VLWH��WKH�VDPSOLQJ�SURJUDP�LV�UHOLDQW�RQ�SURIHVVLRQDO�MXGJHPHQW�WR�LGHQWLI\�DQG�VDPSOH�WKH�
SRWHQWLDOO\�DIIHFWHG�DUHDV���

)XUWKHU�GHWDLOV�UHJDUGLQJ�WKH�SURSRVHG�VDPSOLQJ�SODQ�DUH�SUHVHQWHG�LQ�6HFWLRQ����

G2.0 References 

1(3&����������National Environment Protection (Assessment of Site Contamination) Measure 1999 (as
amended 2013) [NEPM].�$XVWUDOLDQ�*RYHUQPHQW�3XEOLVKLQJ�6HUYLFHV�&DQEHUUD��1DWLRQDO�(QYLURQPHQW�
3URWHFWLRQ�&RXQFLO��

Douglas Partners Pty Ltd 
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Appendix H 
Site Assessment Criteria 
142 - 150 Narrow Neck Road, Katoomba 

H1.0 Introduction 

H1.1 Guidelines 

7KH�IROORZLQJ�NH\�JXLGHOLQHV�ZHUH�FRQVXOWHG�IRU�GHULYLQJ�WKH�VLWH�DVVHVVPHQW�FULWHULD��6$&���

x 1(3&�National Environment Protection (Assessment of Site Contamination) Measure 1999 (as
amended 2013)�[NEPM]��1(3&��������

x &5&�&$5(�Health screening levels for petroleum hydrocarbons in soil and groundwater� �&5&
&$5(��������

H1.2 General 

7KH�6$&�DSSOLHG� LQ� WKH�FXUUHQW� LQYHVWLJDWLRQ�DUH� LQIRUPHG�E\� WKH�&60�ZKLFK� LGHQWLILHG� KXPDQ�DQG�
HQYLURQPHQWDO�UHFHSWRUV�WR�SRWHQWLDO�FRQWDPLQDWLRQ�DW� WKH�VLWH�� �$QDO\WLFDO�UHVXOWV�DUH�DVVHVVHG��DV�D�
7LHU� �� DVVHVVPHQW�� DJDLQVW� WKH� 6$&� FRPSULVLQJ� SULPDULO\� WKH� LQYHVWLJDWLRQ� DQG� VFUHHQLQJ� OHYHOV� RI�
6FKHGXOH�%��RI�1(3&���������

7KH�IROORZLQJ�LQSXWV�DUH�UHOHYDQW�WR�WKH�VHOHFWLRQ�DQG�RU�GHULYDWLRQ�RI�WKH�6$&��

x /DQG�XVH���UHVLGHQWLDO

R &RUUHVSRQGLQJ�WR�ODQG�XVH�FDWHJRU\�µ$µ��UHVLGHQWLDO�ZLWK�JDUGHQ���DFFHVVLEOH�VRLO��KRPH�JURZQ
SURGXFH� ����� IUXLW� DQG� YHJHWDEOH� LQWDNH�� �QR� SRXOWU\���� DOVR� LQFOXGHV� FKLOGUHQ¶V� GD\� FDUH
FHQWUHV��SUHVFKRROV�DQG�SULPDU\�VFKRROV�

x 6RLO�W\SH���VDQG

H2.0 Soils 

H2.1 Health Investigation and Screening Levels 

7KH�JHQHULF�KHDOWK� LQYHVWLJDWLRQ� OHYHOV��+,/��DQG�KHDOWK�VFUHHQLQJ�OHYHOV��+6/��DUH�FRQVLGHUHG�WR�EH�
DSSURSULDWH�IRU�WKH�DVVHVVPHQW�RI�KXPDQ�KHDOWK�ULVN�YLD�DOO�UHOHYDQW�SDWKZD\V�RI�H[SRVXUH�DVVRFLDWHG�
ZLWK�FRQWDPLQDWLRQ�DW�WKH�VLWH���7KH�DGRSWHG�VRLO�+,/�DQG�+6/�IRU�WKH�FRQWDPLQDQWV�RI�FRQFHUQ�DUH�LQ�
7DEOH���DQG�7DEOH����
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Table 1:  Health Investigation Levels (mg/kg) 

Contaminant HIL-A 

Metals  

$UVHQLF� ����

&DGPLXP� ���

&KURPLXP��9,�� ����

&RSSHU� �����

/HDG� ����

0HUFXU\��LQRUJDQLF�� ���

1LFNHO� ����

=LQF� �����

PAH  

%�D�3�7(4�� ��

7RWDO�3$+� ����

Phenols  

3KHQRO� �����

3HQWDFKORURSKHQRO� ����

OCP  

''7�''(�'''� ����

$OGULQ�DQG�GLHOGULQ� ��

&KORUGDQH� ���

(QGRVXOIDQ� ����

(QGULQ� ���

+HSWDFKORU� ��

+&%� ���

0HWKR[\FKORU� ����

OPP  

&KORUS\ULIRV� ����

PCB  

3&%� ��

�
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Table 2:  Health Screening Levels (mg/kg)     

Contaminant HSL-A&B HSL-A&B HSL-A&B 

SAND 0 m to <1 m 1 m to <2 m 2 m to <4 m 

%HQ]HQH� ���� ���� ����

7ROXHQH� ���� ���� ����

(WK\OEHQ]HQH� ��� 1/� 1/�

;\OHQHV� ��� ��� ���

1DSKWKDOHQH� �� 1/� 1/�

75+�)��� ��� ��� ����

75+�)��� ���� ���� ����

1RWHV�� 75+�)��LV�75+�&��&���PLQXV�%7(;�
� 75+�)��LV�75+�!&���&���PLQXV�QDSKWKDOHQH�

7KH�VRLO�VDWXUDWLRQ�FRQFHQWUDWLRQ��&VDW��LV�GHILQHG�DV�WKH�VRLO�FRQFHQWUDWLRQ�DW�ZKLFK�WKH�SRUHZDWHU�SKDVH�FDQQRW�GLVVROYH�
DQ\�PRUH�RI�DQ�LQGLYLGXDO�FKHPLFDO��7KH�VRLO�YDSRXU�WKDW�LV�LQ�HTXLOLEULXP�ZLWK�WKH�SRUHZDWHU�ZLOO�EH�DW�LWV�PD[LPXP��,I�WKH�
GHULYHG�VRLO�+6/�H[FHHGV�&VDW��D�VRLO�YDSRXU�VRXUFH�FRQFHQWUDWLRQ�IRU�D�SHWUROHXP�PL[WXUH�FRXOG�QRW�H[FHHG�D�OHYHO�WKDW�
ZRXOG�UHVXOWV�LQ�WKH�PD[LPXP�DOORZDEOH�YDSRXU�ULVN�IRU�WKH�JLYHQ�VFHQDULR��)RU�WKHVH�VFHQDULRV��QR�+6/�LV�SUHVHQWHG�IRU�
WKHVH�FKHPLFDOV�DQG�WKH�+6/�LV�VKRZQ�DV�µQRW�OLPLWLQJ¶�RU�µ1/¶�

�
7KH�+6/�IRU�GLUHFW�FRQWDFW�GHULYHG�IURP�&5&�&$5(��������DUH�LQ�7DEOH����
�
�
Table 3:  Health Screening Levels for Direct Contact (mg/kg)   

Contaminant DC HSL-A 

%HQ]HQH� ����

7ROXHQH� �������

(WK\OEHQ]HQH� �����

;\OHQHV�� �������

1DSKWKDOHQH� �����

75+�)�� �����

75+�)�� �����

75+�)� ���� 

75+�)�� �����

1RWHV�� 75+�)��LV�75+�&��&���PLQXV�%7(;�
� 75+�)��LV�75+�!&���&���PLQXV�QDSKWKDOHQH�
�
�

H2.2 Asbestos in Soil 

%DVHG� RQ� WKH�&60�DQG�RU� FXUUHQW� VLWH� DFFHVV� OLPLWDWLRQV�� D� GHWDLOHG� DVEHVWRV� DVVHVVPHQW�ZDV� QRW�
FRQVLGHUHG� WR� EH�ZDUUDQWHG� DW� WKLV� VWDJH�� � +RZHYHU�� GXH� WR� WKH� KLVWRU\� RI�ZLGHVSUHDG� XVH� RI� $&0�



� 3DJH���RI���

$SSHQGL[�+��6LWH�$VVHVVPHQW�&ULWHULD� ����������5�����5HY��
����������1DUURZ�1HFN�5RDG��.DWRRPED� -XO\������
�

SURGXFWV�DFURVV�$XVWUDOLD��$&0�FDQ�EH�HQFRXQWHUHG�XQH[SHFWHGO\�DQG�VSRUDGLFDOO\�DW�D�VLWH���7KHUHIRUH��
WKH�SUHVHQFH�RU�DEVHQFH�RI�DVEHVWRV�DW�D�OLPLW�RI�UHSRUWLQJ�RI�����J�NJ��$6�������KDV�EHHQ�DGRSWHG�IRU�
WKLV�LQYHVWLJDWLRQ���DVVHVVPHQW�DV�DQ�LQLWLDO�VFUHHQ��
�
�

H2.3 Ecological Investigation Levels 

(FRORJLFDO�LQYHVWLJDWLRQ�OHYHOV��(,/��DQG�DGGHG�FRQWDPLQDQW�OLPLWV��$&/���ZKHUH�DSSURSULDWH��KDYH�EHHQ�
GHULYHG�LQ�1(3&��������IRU�DUVHQLF��FRSSHU��FKURPLXP��,,,���QLFNHO�� OHDG��]LQF��''7�DQG�QDSKWKDOHQH���
7KH�DGRSWHG�(,/��GHULYHG�XVLQJ�WKH� LQWHUDFWLYH��H[FHO��FDOFXODWLRQ�VSUHDGVKHHW�RQ�WKH�1(30�WRROER[�
ZHEVLWH�DUH�VKRZQ�LQ�7DEOH����ZLWK�LQSXWV�LQWR�WKHLU�GHULYDWLRQ�VKRZQ�LQ�7DEOH����
�
�
Table 4:  Inputs to the Derivation of the Ecological Investigation Levels 

Variable Input Rationale 

$JH�RI�FRQWDPLQDQWV� ³$JHG´��!��\HDUV�� *LYHQ�WKH�SRWHQWLDO�VRXUFHV�RI�VRLO�
FRQWDPLQDWLRQ�DUH�IURP�KLVWRULF�XVH��WKH�
FRQWDPLQDWLRQ�LV�FRQVLGHUHG�DV�³DJHG´�

�!��\HDUV��

S+� �� &RQVHUYDWLYH�YDOXH�DVVXPHG�EDVHG�RQ�
VRLO�W\SH�IRU�LQLWLDO�VFUHHQLQJ�

&(&� ��FPROF�NJ� &RQVHUYDWLYH�YDOXH�DVVXPHG�EDVHG�RQ�
VRLO�W\SH�IRU�LQLWLDO�VFUHHQLQJ�

&OD\�FRQWHQW� ���� &RQVHUYDWLYH�YDOXH�IRU�LQLWLDO�VFUHHQLQJ�

7UDIILF�YROXPHV� /RZ� &RQVHUYDWLYH�DVVXPSWLRQ�

6WDWH���7HUULWRU\� 16:� ��

�
�
Table 5:  Ecological Investigation Levels (mg/kg)   

Contaminant EIL-A-B-C 

Metals  

$UVHQLF� ����

&RSSHU� ���

1LFNHO� ���

&KURPLXP�,,,� ����

/HDG� �����

=LQF� ����

PAH  

1DSKWKDOHQH� ����
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Contaminant EIL-A-B-C 

OCP 

''7� ����

H2.4 Ecological Screening Levels 

(FRORJLFDO�VFUHHQLQJ�OHYHOV��(6/��DUH�XVHG�WR�DVVHVV�WKH�ULVN�RI�VHOHFWHG�SHWUROHXP�K\GURFDUERQ�
FRPSRXQGV��%7(;�DQG�EHQ]R�D�S\UHQH�WR�WHUUHVWULDO�HFRV\VWHPV���7KH�DGRSWHG�(6/�DUH�VKRZQ�LQ�
7DEOH���

Table 6:  Ecological Screening Levels (mg/kg)  

Contaminant Soil Type EIL-A-B-C 

%HQ]HQH� &RDUVH� ���

7ROXHQH� &RDUVH� ���

(WK\OEHQ]HQH� &RDUVH� ���

;\OHQHV� &RDUVH� ����

75+�)�� &RDUVH��)LQH� ���
�

75+�)�� &RDUVH��)LQH� ���
�

75+�)�� &RDUVH� ����

75+�)�� &RDUVH� �����

%�D�3� &RDUVH� ����

1RWHV�� (6/�DUH�RI�ORZ�UHOLDELOLW\�H[FHSW�ZKHUH�LQGLFDWHG�E\�
�ZKLFK�LQGLFDWHV�WKDW�WKH�(6/�LV�RI�PRGHUDWH�UHOLDELOLW\�
75+�)��LV�75+�&��&���PLQXV�%7(;�
75+�)��LV�75+�!&���&���LQFOXGLQJ�QDSKWKDOHQH�

H2.5 Management Limits 

,Q� DGGLWLRQ� WR� DSSURSULDWH� FRQVLGHUDWLRQ� DQG� DSSOLFDWLRQ� RI� WKH� +6/� DQG� (6/�� WKHUH� DUH� DGGLWLRQDO�
FRQVLGHUDWLRQV�ZKLFK�UHIOHFW�WKH�QDWXUH�DQG�SURSHUWLHV�RI�SHWUROHXP�K\GURFDUERQV��LQFOXGLQJ��

x )RUPDWLRQ�RI�REVHUYDEOH�OLJKW�QRQ�DTXHRXV�SKDVH�OLTXLGV��/1$3/��

x )LUH�DQG�H[SORVLRQ�KD]DUGV�

x (IIHFWV�RQ�EXULHG�LQIUDVWUXFWXUH�HJ��SHQHWUDWLRQ�RI��RU�GDPDJH�WR��LQ�JURXQG�VHUYLFHV�

7KH�DGRSWHG�PDQDJHPHQW�OLPLWV�DUH�LQ�7DEOH����
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Table 7:  Management Limits (mg/kg)   

Contaminant Soil Type ML-A-B-C 

75+�)��� &RDUVH� ����

75+�)��� &RDUVH� �����

75+�)�� &RDUVH� �����

75+�)�� &RDUVH� �������

1RWHV�� 75+�)��LV�75+�&��&���LQFOXGLQJ�%7(;�
75+�)��LV�75+�!&���&���LQFOXGLQJ�QDSKWKDOHQH�

H3.0 References 

$1=(&&����������Australian and New Zealand Guidelines for Fresh and Marine Water Quality.�$XVWUDOLD�
DQG�1HZ�=HDODQG�(QYLURQPHQW�DQG�&RQVHUYDWLRQ�&RXQFLO��
$1=*����������Australian and New Zealand Guidelines for Fresh and Marine Water Quality.�&DQEHUUD��
$&7��$XVWUDOLDQ�DQG�1HZ�=HDODQG�*RYHUQPHQWV�DQG�$XVWUDOLDQ�VWDWH�DQG�WHUULWRU\�JRYHUQPHQWV��

&5&�&$5(����������Health screening levels for petroleum hydrocarbons in soil and groundwater.�3DUWV�
�� WR� ���7HFKQLFDO�5HSRUW�1R�� ����&RRSHUDWLYH�5HVHDUFK�&HQWUH� IRU�&RQWDPLQDWLRQ�$VVHVVPHQW� DQG�
5HPHGLDWLRQ�RI�WKH�(QYLURQPHQW��

+(3$����������PFAS National Environmental Management Plan (NEMP).�9HUVLRQ������+HDGV�RI�(3$V�
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BORE: BH1          PROJECT: 210791.00          June 2022 

2 . 6 m  ±  5 . 0 m  

 
 
 

 
 
 
 

BORE: BH1          PROJECT: 210791.00          June 2022 

5 . 0 m  ±  8 . 0 m  
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(QYLURODE�6HUYLFHV�3W\�/WG
$%1���������������

���$VKOH\�6W�&KDWVZRRG�16:�����
SK����������������ID[�������������
FXVWRPHUVHUYLFH#HQYLURODE�FRP�DX

ZZZ�HQYLURODE�FRP�DX

&(57,),&$7(�2)�$1$/<6,6�������

���+HUPLWDJH�5G��:HVW�5\GH��16:������$GGUHVV
*DYLQ�%R\G$WWHQWLRQ
'RXJODV�3DUWQHUV�3W\�/WG&OLHQW

&OLHQW�'HWDLOV

����������'DWH�FRPSOHWHG�LQVWUXFWLRQV�UHFHLYHG
����������'DWH�VDPSOHV�UHFHLYHG
���6RLO1XPEHU�RI�6DPSOHV
���������<RXU�5HIHUHQFH

6DPSOH�'HWDLOV

3OHDVH�UHIHU�WR�WKH�ODVW�SDJH�RI�WKLV�UHSRUW�IRU�DQ\�FRPPHQWV�UHODWLQJ�WR�WKH�UHVXOWV�
5HVXOWV�DUH�UHSRUWHG�RQ�D�GU\�ZHLJKW�EDVLV�IRU�VROLGV�DQG�RQ�DQ�DV�UHFHLYHG�EDVLV�IRU�RWKHU�PDWULFHV�
6DPSOHV�ZHUH�DQDO\VHG�DV�UHFHLYHG�IURP�WKH�FOLHQW��5HVXOWV�UHODWH�VSHFLILFDOO\�WR�WKH�VDPSOHV�DV�UHFHLYHG�
3OHDVH�UHIHU�WR�WKH�IROORZLQJ�SDJHV�IRU�UHVXOWV��PHWKRGRORJ\�VXPPDU\�DQG�TXDOLW\�FRQWURO�GDWD�
$QDO\VLV�'HWDLOV

7HVWV�QRW�FRYHUHG�E\�1$7$�DUH�GHQRWHG�ZLWK�
$FFUHGLWHG�IRU�FRPSOLDQFH�ZLWK�,62�,(&���������7HVWLQJ�
1$7$�$FFUHGLWDWLRQ�1XPEHU�������7KLV�GRFXPHQW�VKDOO�QRW�EH�UHSURGXFHG�H[FHSW�LQ�IXOO�

7KLV�UHSRUW�UHSODFHV�5���FUHDWHG�RQ������������GXH�WR��6DPSOH�,'�$PHQGHG��&OLHQW
5HTXHVW�

5HLVVXH�'HWDLOV
����������'DWH�RI�,VVXH
����������'DWH�UHVXOWV�UHTXHVWHG�E\

5HSRUW�'HWDLOV

1DQF\�=KDQJ��/DERUDWRU\�0DQDJHU

$XWKRULVHG�%\

/XF\�=KX��$VEHVWRV�6XSHUYLVRU
.\OH�*DYULO\��6HQLRU�&KHPLVW
-RVK�:LOOLDPV��2UJDQLFV�DQG�/&�6XSHUYLVRU
+DQQDK�1JX\HQ��0HWDOV�6XSHUYLVRU
'UDJDQD�7RPDV��6HQLRU�&KHPLVW
'LHJR�%LJROLQ��,QRUJDQLFV�6XSHUYLVRU
5HVXOWV�$SSURYHG�%\
$XWKRULVHG�E\�$VEHVWRV�$SSURYHG�6LJQDWRU\��/XF\�=KX
$QDO\VHG�E\�$VEHVWRV�$SSURYHG�$QDO\VW��/XF\�=KX
$VEHVWRV�$SSURYHG�%\

5HYLVLRQ�1R� 5��
������(QYLURODE�5HIHUHQFH� 3DJH�_ ��RI���
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����������PJ�NJ7RWDO��YH�;\OHQHV

����������PJ�NJ1DSKWKDOHQH
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��������������������PJ�NJ7ROXHQH
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���������������PJ�NJ75+�&�����&���

���������������PJ�NJ75+�&�����&��

���������������������������������������������������'DWH�DQDO\VHG

���������������������������������������������������'DWH�H[WUDFWHG

��������������������������������������������������'DWH�6DPSOHG

6RLO6RLO6RLO6RLO6RLO7\SH�RI�VDPSOH

���������������������������'HSWK

73�%+�73�73�73�81,76<RXU�5HIHUHQFH

�����������������������������������������2XU�5HIHUHQFH
Y75+�&��&����%7(;1�LQ�6RLO

�����������6XUURJDWH�DDD�7ULIOXRURWROXHQH

����>17@����PJ�NJ7RWDO��YH�;\OHQHV

����>17@����PJ�NJ1DSKWKDOHQH

������������PJ�NJR�;\OHQH

������������PJ�NJP�S�[\OHQH

������������PJ�NJ(WK\OEHQ]HQH

��������������������PJ�NJ7ROXHQH
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���������������������������������������������������'DWH�H[WUDFWHG

��������������������������������������������������'DWH�6DPSOHG

6RLO6RLO6RLO6RLO6RLO7\SH�RI�VDPSOH

���������'HSWK

73�7ULS�%ODQN7ULS�6SLNH%'���������%'���������81,76<RXU�5HIHUHQFH

����������������������������������������2XU�5HIHUHQFH
Y75+�&��&����%7(;1�LQ�6RLO

(QYLURODE�5HIHUHQFH� ������
5��5HYLVLRQ�1R�
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6RLO6RLO6RLO6RLO6RLO7\SH�RI�VDPSOH

�������������������������������'HSWK

%+�%+�73�73�73�81,76<RXU�5HIHUHQFH

���������������������������������������������2XU�5HIHUHQFH
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&OLHQW�5HIHUHQFH�����������

���������6XUURJDWH�DDD�7ULIOXRURWROXHQH

��������PJ�NJ7RWDO��YH�;\OHQHV

��������PJ�NJ1DSKWKDOHQH

��������PJ�NJR�;\OHQH

��������PJ�NJP�S�[\OHQH

��������PJ�NJ(WK\OEHQ]HQH

����������������PJ�NJ7ROXHQH

����������������PJ�NJ%HQ]HQH

������������PJ�NJY73+�&�����&����OHVV�%7(;��)��

������������PJ�NJ75+�&�����&���

������������PJ�NJ75+�&�����&��

�����������������������������������������'DWH�DQDO\VHG

�����������������������������������������'DWH�H[WUDFWHG

����������������������������������������'DWH�6DPSOHG

6RLO6RLO6RLO6RLO7\SH�RI�VDPSOH

������������������������'HSWK

73��73��73��73��81,76<RXU�5HIHUHQFH

������������������������������������2XU�5HIHUHQFH
Y75+�&��&����%7(;1�LQ�6RLO

(QYLURODE�5HIHUHQFH� ������
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&OLHQW�5HIHUHQFH�����������

�����������6XUURJDWH�R�7HUSKHQ\O

���������������PJ�NJ7RWDO��YH�75+��!&���&���

��������������������PJ�NJ75+�!&����&�� �

��������������������PJ�NJ75+�!&����&��

���������������PJ�NJ75+�!&������&����OHVV�1DSKWKDOHQH��)��

���������������PJ�NJ75+�!&����&��

���������������PJ�NJ7RWDO��YH�75+��&���&���

��������������������PJ�NJ75+�&������&��

��������������������PJ�NJ75+�&������&��

���������������PJ�NJ75+�&������&��

���������������������������������������������������'DWH�DQDO\VHG

���������������������������������������������������'DWH�H[WUDFWHG

��������������������������������������������������'DWH�6DPSOHG

6RLO6RLO6RLO6RLO6RLO7\SH�RI�VDPSOH

���������������������������'HSWK

73�73�73�%+�73�81,76<RXU�5HIHUHQFH

�������������������������������������������2XU�5HIHUHQFH
VY75+��&���&����LQ�6RLO

������������6XUURJDWH�R�7HUSKHQ\O

���������������PJ�NJ7RWDO��YH�75+��!&���&���

��������������������PJ�NJ75+�!&����&�� �

��������������������PJ�NJ75+�!&����&��

���������������PJ�NJ75+�!&������&����OHVV�1DSKWKDOHQH��)��

���������������PJ�NJ75+�!&����&��

���������������PJ�NJ7RWDO��YH�75+��&���&���

��������������������PJ�NJ75+�&������&��

��������������������PJ�NJ75+�&������&��

���������������PJ�NJ75+�&������&��

���������������������������������������������������'DWH�DQDO\VHG

���������������������������������������������������'DWH�H[WUDFWHG

��������������������������������������������������'DWH�6DPSOHG

6RLO6RLO6RLO6RLO6RLO7\SH�RI�VDPSOH

�������������������'HSWK

73�73�73�%'���������%'���������81,76<RXU�5HIHUHQFH

����������������������������������������2XU�5HIHUHQFH
VY75+��&���&����LQ�6RLO

(QYLURODE�5HIHUHQFH� ������
5��5HYLVLRQ�1R�
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&OLHQW�5HIHUHQFH�����������

�����������6XUURJDWH�R�7HUSKHQ\O

���������������PJ�NJ7RWDO��YH�75+��!&���&���

��������������������PJ�NJ75+�!&����&����

��������������������PJ�NJ75+�!&����&���

���������������PJ�NJ75+�!&������&����OHVV�1DSKWKDOHQH��)��

���������������PJ�NJ75+�!&����&���

���������������PJ�NJ7RWDO��YH�75+��&���&���

��������������������PJ�NJ75+�&������&���

��������������������PJ�NJ75+�&������&���
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6RLO6RLO6RLO6RLO6RLO7\SH�RI�VDPSOH
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(QYLURODE�5HIHUHQFH� ������
5��5HYLVLRQ�1R�

3DJH�_ ��RI���



&OLHQW�5HIHUHQFH�����������
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��������PJ�NJ75+�!&����&����

��������PJ�NJ75+�!&����&���
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GHWHFWHG

�$VEHVWRV�,'�LQ�VRLO

%URZQ�FRDUVH�
JUDLQHG�VRLO�	�

URFNV

%URZQ�FRDUVH�
JUDLQHG�VRLO�	�

URFNV

%URZQ�FOD\H\�VRLO�
	�URFNV

%URZQ�FRDUVH�
JUDLQHG�VRLO�	�

URFNV

%URZQ�FRDUVH�
JUDLQHG�VRLO�	�

URFNV

�6DPSOH�'HVFULSWLRQ

$SSUR[����J$SSUR[����J$SSUR[����J$SSUR[����J$SSUR[����JJ6DPSOH�PDVV�WHVWHG

���������������������������������������������������'DWH�DQDO\VHG

��������������������������������������������������'DWH�6DPSOHG

6RLO6RLO6RLO6RLO6RLO7\SH�RI�VDPSOH

���������������������������'HSWK

73�%+�73�73�73�81,76<RXU�5HIHUHQFH

�����������������������������������������2XU�5HIHUHQFH
$VEHVWRV�,'���VRLOV

(QYLURODE�5HIHUHQFH� ������
5��5HYLVLRQ�1R�
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1R�DVEHVWRV�
GHWHFWHG

1R�DVEHVWRV�
GHWHFWHG

�7UDFH�$QDO\VLV

1R�DVEHVWRV�
GHWHFWHG�DW�

UHSRUWLQJ�OLPLW�RI�
���J�NJ

�
�2UJDQLF�ILEUHV�

GHWHFWHG

1R�DVEHVWRV�
GHWHFWHG�DW�

UHSRUWLQJ�OLPLW�RI�
���J�NJ

�
�2UJDQLF�ILEUHV�

GHWHFWHG

�$VEHVWRV�,'�LQ�VRLO

%URZQ�ILQH�
JUDLQHG�VRLO�	�

URFNV

%URZQ�FRDUVH�
JUDLQHG�VRLO�	�

URFNV

�6DPSOH�'HVFULSWLRQ

$SSUR[����J$SSUR[����JJ6DPSOH�PDVV�WHVWHG

���������������������'DWH�DQDO\VHG

��������������������'DWH�6DPSOHG

6RLO6RLO7\SH�RI�VDPSOH

����������'HSWK

73��73��81,76<RXU�5HIHUHQFH

������������������2XU�5HIHUHQFH
$VEHVWRV�,'���VRLOV

(QYLURODE�5HIHUHQFH� ������
5��5HYLVLRQ�1R�
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121�6$/,1(�&ODVV

��G6�P(&H

6$1'<�/2$0�7H[WXUH

���7H[WXUH�9DOXH

���6�FP(OHFWULFDO�&RQGXFWLYLW\�����VRLO�ZDWHU

�����������'DWH�DQDO\VHG

�����������'DWH�SUHSDUHG

����������'DWH�6DPSOHG

6RLO7\SH�RI�VDPSOH

�����'HSWK

%+��81,76<RXU�5HIHUHQFH

���������2XU�5HIHUHQFH
7H[WXUH�DQG�6DOLQLW\


121�6$/,1(121�6$/,1(121�6$/,1(121�6$/,1(121�6$/,1(�&ODVV

����������G6�P(&H

0(',80�&/$<&/$<�/2$06$1'<�/2$00(',80�&/$<0(',80�&/$<�7H[WXUH

���������������7H[WXUH�9DOXH

����������6�FP(OHFWULFDO�&RQGXFWLYLW\�����VRLO�ZDWHU

���������������������������������������������������'DWH�DQDO\VHG

���������������������������������������������������'DWH�SUHSDUHG

��������������������������������������������������'DWH�6DPSOHG

6RLO6RLO6RLO6RLO6RLO7\SH�RI�VDPSOH

�������������������������������'HSWK

%+��73��%+�%+�73�81,76<RXU�5HIHUHQFH

���������������������������������������������2XU�5HIHUHQFH
7H[WXUH�DQG�6DOLQLW\


121�6$/,1(121�6$/,1(121�6$/,1(121�6$/,1(121�6$/,1(�&ODVV

����������G6�P(&H

&/$<�/2$06$1'<�/2$06$1'<�/2$06$1'<�/2$00(',80�&/$<�7H[WXUH

�������������7H[WXUH�9DOXH

���������6�FP(OHFWULFDO�&RQGXFWLYLW\�����VRLO�ZDWHU

���������������������������������������������������'DWH�DQDO\VHG

���������������������������������������������������'DWH�SUHSDUHG

��������������������������������������������������'DWH�6DPSOHG

6RLO6RLO6RLO6RLO6RLO7\SH�RI�VDPSOH
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73�%+�%+�%+�%+�81,76<RXU�5HIHUHQFH
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7H[WXUH�DQG�6DOLQLW\
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���S+�8QLWVS+�����VRLO�ZDWHU

�����������'DWH�DQDO\VHG

�����������'DWH�SUHSDUHG

����������'DWH�6DPSOHG

6RLO7\SH�RI�VDPSOH

�����'HSWK

%+��81,76<RXU�5HIHUHQFH

���������2XU�5HIHUHQFH
0LVF�,QRUJ���6RLO

���>1$@���>1$@���PJ�NJ6XOSKDWH��62������VRLO�ZDWHU

���>1$@���>1$@���PJ�NJ&KORULGH��&O�����VRLO�ZDWHU

���������������S+�8QLWVS+�����VRLO�ZDWHU

���������������������������������������������������'DWH�DQDO\VHG

���������������������������������������������������'DWH�SUHSDUHG

��������������������������������������������������'DWH�6DPSOHG

6RLO6RLO6RLO6RLO6RLO7\SH�RI�VDPSOH

�������������������������������'HSWK

%+��73��%+�%+�73�81,76<RXU�5HIHUHQFH

���������������������������������������������2XU�5HIHUHQFH
0LVF�,QRUJ���6RLO

>1$@>1$@���>1$@>1$@PJ�NJ6XOSKDWH��62������VRLO�ZDWHU

>1$@>1$@���>1$@>1$@PJ�NJ&KORULGH��&O�����VRLO�ZDWHU

���������������S+�8QLWVS+�����VRLO�ZDWHU

���������������������������������������������������'DWH�DQDO\VHG

���������������������������������������������������'DWH�SUHSDUHG

��������������������������������������������������'DWH�6DPSOHG

6RLO6RLO6RLO6RLO6RLO7\SH�RI�VDPSOH

���������������������������'HSWK

73�%+�%+�%+�%+�81,76<RXU�5HIHUHQFH

��������������������������������������������2XU�5HIHUHQFH
0LVF�,QRUJ���6RLO

(QYLURODE�5HIHUHQFH� ������
5��5HYLVLRQ�1R�
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>17@>17@>17@>17@�(63

���������PHT����J&DWLRQ�([FKDQJH�&DSDFLW\

����������������PHT����J([FKDQJHDEOH�1D

����������������PHT����J([FKDQJHDEOH�0J

����������������PHT����J([FKDQJHDEOH�.

�������������PHT����J([FKDQJHDEOH�&D

�����������������������������������������'DWH�DQDO\VHG

�����������������������������������������'DWH�SUHSDUHG

����������������������������������������'DWH�6DPSOHG

6RLO6RLO6RLO6RLO7\SH�RI�VDPSOH

��������������������������'HSWK
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6RLO�VDPSOHV�DUH�H[WUDFWHG�ZLWK�GLFKORURPHWKDQH�DFHWRQH�DQG�ZDWHUV�ZLWK�GLFKORURPHWKDQH�DQG�DQDO\VHG�E\�*&�(&'�
�1RWH��WKH�7RWDO��YH�3&%V�34/�LV�UHIOHFWLYH�RI�WKH�ORZHVW�LQGLYLGXDO�34/�DQG�LV�WKHUHIRUH��7RWDO��YH�3&%V��LV�VLPSO\�D�VXP�RI�
WKH�SRVLWLYH�LQGLYLGXDO�3&%V�

2UJ����

6RLO�VDPSOHV�DUH�H[WUDFWHG�ZLWK�GLFKORURPHWKDQH�DFHWRQH�DQG�ZDWHUV�ZLWK�GLFKORURPHWKDQH�DQG�DQDO\VHG�E\�*&�(&'�2UJ����

6RLO�VDPSOHV�DUH�H[WUDFWHG�ZLWK�'LFKORURPHWKDQH�$FHWRQH�DQG�ZDWHUV�ZLWK�'LFKORURPHWKDQH�DQG�DQDO\VHG�E\�*&�),'�

�)�� ��!&���&����1DSKWKDOHQH�DV�SHU�1(30�%��*XLGHOLQH�RQ�,QYHVWLJDWLRQ�/HYHOV�IRU�6RLO�DQG�*URXQGZDWHU��+6/V�7DEOHV��$�
���������1RWH�1DSKWKDOHQH�LV�GHWHUPLQHG�IURP�WKH�92&�DQDO\VLV�

�1RWH��WKH�7RWDO��YH�75+�34/�LV�UHIOHFWLYH�RI�WKH�ORZHVW�LQGLYLGXDO�34/�DQG�LV�WKHUHIRUH��7RWDO��YH�75+��LV�VLPSO\�D�VXP�RI�WKH�
SRVLWLYH�LQGLYLGXDO�75+�IUDFWLRQV��!&���&����

2UJ����

6RLO�VDPSOHV�DUH�H[WUDFWHG�ZLWK�'LFKORURPHWKDQH�$FHWRQH�DQG�ZDWHUV�ZLWK�'LFKORURPHWKDQH�DQG�DQDO\VHG�E\�*&�),'��
�)�� ��!&���&����1DSKWKDOHQH�DV�SHU�1(30�%��*XLGHOLQH�RQ�,QYHVWLJDWLRQ�/HYHOV�IRU�6RLO�DQG�*URXQGZDWHU��+6/V�7DEOHV��$�
���������1RWH�1DSKWKDOHQH�LV�GHWHUPLQHG�IURP�WKH�92&�DQDO\VLV�

2UJ����

'HWHUPLQDWLRQ�RI�0HUFXU\�E\�&ROG�9DSRXU�$$6��0HWDOV����

'HWHUPLQDWLRQ�RI�H[FKDQJHDEOH�FDWLRQV�DQG�FDWLRQ�H[FKDQJH�FDSDFLW\�LQ�VRLOV�XVLQJ��0�$PPRQLXP�&KORULGH�H[FKDQJH�DQG�
,&3�2(6�DQDO\WLFDO�ILQLVK�

0HWDOV����

'HWHUPLQDWLRQ�RI�YDULRXV�PHWDOV�E\�,&3�$(6��0HWDOV����

'HWHUPLQHG�XVLQJ�D��7H[WXUH�E\�)HHO��PHWKRG�,125*����

$QLRQV���D�UDQJH�RI�$QLRQV�DUH�GHWHUPLQHG�E\�,RQ�&KURPDWRJUDSK\��LQ�DFFRUGDQFH�ZLWK��$3+$�ODWHVW�HGLWLRQ�������%��:DWHUV�
VDPSOHV�DUH�ILOWHUHG�RQ�UHFHLSW�SULRU�WR�DQDO\VLV��
�$OWHUQDWLYHO\�GHWHUPLQHG�E\�FRORXULPHWU\�WXUELGLW\�XVLQJ�'LVFUHWH�$QDO\VHU�

,QRUJ����

7RWDO�3KHQROLFV�E\�VHJPHQWHG�IORZ�DQDO\VHU��LQ�OLQH�GLVWLOODWLRQ�ZLWK�FRORXULPHWULF�ILQLVK��
�6ROLGV�DUH�H[WUDFWHG�LQ�D�FDXVWLF�PHGLD�SULRU�WR�DQDO\VLV�

,QRUJ����

0RLVWXUH�FRQWHQW�GHWHUPLQHG�E\�KHDWLQJ�DW����������&�IRU�D�PLQLPXP�RI����KRXUV�,QRUJ����

&RQGXFWLYLW\�DQG�6DOLQLW\���PHDVXUHG�XVLQJ�D�FRQGXFWLYLW\�FHOO�DW����&�LQ�DFFRUGDQFH�ZLWK�$3+$�ODWHVW�HGLWLRQ������DQG�
5D\PHQW�	�/\RQV�

,QRUJ����

S+���0HDVXUHG�XVLQJ��S+�PHWHU�DQG�HOHFWURGH�LQ�DFFRUGDQFH�ZLWK�$3+$�ODWHVW�HGLWLRQ�������+���3OHDVH�QRWH�WKDW�WKH�UHVXOWV�IRU�
ZDWHU�DQDO\VHV�DUH�LQGLFDWLYH�RQO\��DV�DQDO\VLV�RXWVLGH�RI�WKH�$3+$�VWRUDJH�WLPHV�

,QRUJ����

$VEHVWRV�,'���4XDOLWDWLYH�LGHQWLILFDWLRQ�RI�DVEHVWRV�LQ�EXON�VDPSOHV�XVLQJ�3RODULVHG�/LJKW�0LFURVFRS\�DQG�'LVSHUVLRQ�6WDLQLQJ�
7HFKQLTXHV�LQFOXGLQJ�6\QWKHWLF�0LQHUDO�)LEUH�DQG�2UJDQLF�)LEUH�DV�SHU�$XVWUDOLDQ�6WDQGDUG�����������

$6%����
0HWKRGRORJ\�6XPPDU\0HWKRG�,'

(QYLURODE�5HIHUHQFH� ������
5��5HYLVLRQ�1R�
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6RLO�VDPSOHV�DUH�H[WUDFWHG�ZLWK�PHWKDQRO�DQG�VSLNHG�LQWR�ZDWHU�SULRU�WR�DQDO\VLQJ�E\�SXUJH�DQG�WUDS�*&�06��:DWHU�VDPSOHV�
DUH�DQDO\VHG�GLUHFWO\�E\�SXUJH�DQG�WUDS�*&�06��)�� ��&��&����%7(;�DV�SHU�1(30�%��*XLGHOLQH�RQ�,QYHVWLJDWLRQ�/HYHOV�IRU�
6RLO�DQG�*URXQGZDWHU�
�1RWH��WKH�7RWDO��YH�;\OHQH�34/�LV�UHIOHFWLYH�RI�WKH�ORZHVW�LQGLYLGXDO�34/�DQG�LV�WKHUHIRUH��7RWDO��YH�;\OHQHV��LV�VLPSO\�D�VXP�
RI�WKH�SRVLWLYH�LQGLYLGXDO�;\OHQHV�

2UJ����

6RLO�VDPSOHV�DUH�H[WUDFWHG�ZLWK�PHWKDQRO�DQG�VSLNHG�LQWR�ZDWHU�SULRU�WR�DQDO\VLQJ�E\�SXUJH�DQG�WUDS�*&�06��:DWHU�VDPSOHV�
DUH�DQDO\VHG�GLUHFWO\�E\�SXUJH�DQG�WUDS�*&�06��)�� ��&��&����%7(;�DV�SHU�1(30�%��*XLGHOLQH�RQ�,QYHVWLJDWLRQ�/HYHOV�IRU�
6RLO�DQG�*URXQGZDWHU�

2UJ����

6RLO�VDPSOHV�DUH�H[WUDFWHG�ZLWK�PHWKDQRO�DQG�VSLNHG�LQWR�ZDWHU�SULRU�WR�DQDO\VLQJ�E\�SXUJH�DQG�WUDS�*&�06��2UJ����

6RLO�VDPSOHV�DUH�H[WUDFWHG�ZLWK�'LFKORURPHWKDQH�$FHWRQH�DQG�ZDWHUV�ZLWK�'LFKORURPHWKDQH�DQG�DQDO\VHG�E\�*&�06�DQG�RU�
*&�06�06��%HQ]R�D�S\UHQH�7(4�DV�SHU�1(30�%��*XLGHOLQH�RQ�,QYHVWLJDWLRQ�/HYHOV�IRU�6RLO�DQG�*URXQGZDWHU��������
�)RU�VRLO�UHVXOWV��
����µ(4�34/¶YDOXHV�DUH�DVVXPLQJ�DOO�FRQWULEXWLQJ�3$+V�UHSRUWHG�DV��34/�DUH�DFWXDOO\�DW�WKH�34/��7KLV�LV�WKH�PRVW�FRQVHUYDWLYH�
DSSURDFK�DQG�FDQ�JLYH�IDOVH�SRVLWLYH�7(4V�JLYHQ�WKDW�3$+V�WKDW�FRQWULEXWH�WR�WKH�7(4�FDOFXODWLRQ�PD\�QRW�EH�SUHVHQW��
����µ(4�]HUR¶YDOXHV�DUH�DVVXPLQJ�DOO�FRQWULEXWLQJ�3$+V�UHSRUWHG�DV��34/�DUH�]HUR��7KLV�LV�WKH�OHDVW�FRQVHUYDWLYH�DSSURDFK�DQG�
LV�PRUH�VXVFHSWLEOH�WR�IDOVH�QHJDWLYH�7(4V�ZKHQ�3$+V�WKDW�FRQWULEXWH�WR�WKH�7(4�FDOFXODWLRQ�DUH�SUHVHQW�EXW�EHORZ�34/�
����µ(4�KDOI�34/¶YDOXHV�DUH�DVVXPLQJ�DOO�FRQWULEXWLQJ�3$+V�UHSRUWHG�DV��34/�DUH�KDOI�WKH�VWLSXODWHG�34/��+HQFH�D�PLG�SRLQW�
EHWZHHQ�WKH�PRVW�DQG�OHDVW�FRQVHUYDWLYH�DSSURDFKHV�DERYH�
�1RWH��WKH�7RWDO��YH�3$+V�34/�LV�UHIOHFWLYH�RI�WKH�ORZHVW�LQGLYLGXDO�34/�DQG�LV�WKHUHIRUH��7RWDO��YH�3$+V��LV�VLPSO\�D�VXP�RI�
WKH�SRVLWLYH�LQGLYLGXDO�3$+V�

2UJ��������

6RLO�VDPSOHV�DUH�H[WUDFWHG�ZLWK�GLFKORURPHWKDQH�DFHWRQH�DQG�ZDWHUV�ZLWK�GLFKORURPHWKDQH�DQG�DQDO\VHG�E\�*&�06�*&�
0606�
�
�1RWH��WKH�7RWDO��YH�UHSRUWHG�'''�''(�''7�34/�LV�UHIOHFWLYH�RI�WKH�ORZHVW�LQGLYLGXDO�34/�DQG�LV�WKHUHIRUH�VLPSO\�D�VXP�RI�
WKH�SRVLWLYH�LQGLYLGXDOO\�UHSRUW�'''�''(�''7�

2UJ��������

6RLO�VDPSOHV�DUH�H[WUDFWHG�ZLWK�'LFKORURPHWKDQH�$FHWRQH�DQG�ZDWHUV�ZLWK�'LFKORURPHWKDQH�DQG�DQDO\VHG�E\�*&�06�*&�
0606�

2UJ��������

'HWHUPLQDWLRQ�RI��92&V�VDPSOHG�RQWR�FRFRQXW�VKHOO�FKDUFRDO�VRUEHQW�WXEHV��WKDW�FDQ�EH�GHVRUEHG�XVLQJ�FDUERQ�GLVXOSKLGH��DQG�
DQDO\VHG�E\�*&�06�

2UJ����
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5��5HYLVLRQ�1R�
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>17@>17@�������>17@2UJ�����6XUURJDWH�DDD�7ULIOXRURWROXHQH

>17@>17@�������>17@2UJ�����PJ�NJ1DSKWKDOHQH

>17@>17@�������>17@2UJ�����PJ�NJR�;\OHQH

>17@>17@�������>17@2UJ�����PJ�NJP�S�[\OHQH

>17@>17@�������>17@2UJ�����PJ�NJ(WK\OEHQ]HQH

>17@>17@�����������>17@2UJ�������PJ�NJ7ROXHQH

>17@>17@�����������>17@2UJ�������PJ�NJ%HQ]HQH

>17@>17@���������>17@2UJ������PJ�NJ75+�&�����&���

>17@>17@���������>17@2UJ������PJ�NJ75+�&�����&��

>17@>17@����������������������>17@�'DWH�DQDO\VHG

>17@>17@����������������������>17@�'DWH�H[WUDFWHG

>17@>17@53''XS�%DVH�%ODQN0HWKRG34/8QLWV7HVW�'HVFULSWLRQ
6SLNH�5HFRYHU\��'XSOLFDWH48$/,7<�&21752/��Y75+�&��&����%7(;1�LQ�6RLO

������������>17@2UJ�����6XUURJDWH�DDD�7ULIOXRURWROXHQH

>17@>17@�������>17@2UJ�����PJ�NJ1DSKWKDOHQH

�����������>17@2UJ�����PJ�NJR�;\OHQH

�����������>17@2UJ�����PJ�NJP�S�[\OHQH

�����������>17@2UJ�����PJ�NJ(WK\OEHQ]HQH

���������������>17@2UJ�������PJ�NJ7ROXHQH

���������������>17@2UJ�������PJ�NJ%HQ]HQH

�������������>17@2UJ������PJ�NJ75+�&�����&���

�������������>17@2UJ������PJ�NJ75+�&�����&��

������������������������������������������>17@�'DWH�DQDO\VHG

������������������������������������������>17@�'DWH�H[WUDFWHG

���������/&6���53''XS�%DVH�%ODQN0HWKRG34/8QLWV7HVW�'HVFULSWLRQ
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>17@>17@�������>17@2UJ���������6XUURJDWH�7&0;

>17@>17@�����������>17@2UJ�����������PJ�NJ$]LQSKRV�PHWK\O��*XWKLRQ�

>17@>17@�����������>17@2UJ�����������PJ�NJ(WKLRQ

>17@>17@�����������>17@2UJ�������PJ�NJ%URPRSKRV�HWK\O

>17@>17@�����������>17@2UJ�����������PJ�NJ3DUDWKLRQ

>17@>17@�����������>17@2UJ�����������PJ�NJ&KORUS\ULSKRV

>17@>17@�����������>17@2UJ�����������PJ�NJ0DODWKLRQ

>17@>17@�����������>17@2UJ�����������PJ�NJ)HQLWURWKLRQ

>17@>17@�����������>17@2UJ�����������PJ�NJ5RQQHO

>17@>17@�����������>17@2UJ�����������PJ�NJ&KORUS\ULSKRV�PHWK\O

>17@>17@�����������>17@2UJ�����������PJ�NJ'LD]LQRQ

>17@>17@�����������>17@2UJ�����������PJ�NJ'LPHWKRDWH

>17@>17@�����������>17@2UJ�����������PJ�NJ'LFKORUYRV

>17@>17@����������������������>17@�'DWH�DQDO\VHG

>17@>17@����������������������>17@�'DWH�H[WUDFWHG

>17@>17@53''XS�%DVH�%ODQN0HWKRG34/8QLWV7HVW�'HVFULSWLRQ
6SLNH�5HFRYHU\��'XSOLFDWH48$/,7<�&21752/��2UJDQRSKRVSKRUXV�3HVWLFLGHV�LQ�6RLO

�������������2UJ���������6XUURJDWH�7&0;

>17@>17@��������������2UJ�����������PJ�NJ$]LQSKRV�PHWK\O��*XWKLRQ�

������������������2UJ�����������PJ�NJ(WKLRQ

>17@>17@��������������2UJ�������PJ�NJ%URPRSKRV�HWK\O

������������������2UJ�����������PJ�NJ3DUDWKLRQ

�������������������2UJ�����������PJ�NJ&KORUS\ULSKRV

��������������������2UJ�����������PJ�NJ0DODWKLRQ

������������������2UJ�����������PJ�NJ)HQLWURWKLRQ

������������������2UJ�����������PJ�NJ5RQQHO

>17@>17@��������������2UJ�����������PJ�NJ&KORUS\ULSKRV�PHWK\O

>17@>17@��������������2UJ�����������PJ�NJ'LD]LQRQ

>17@>17@��������������2UJ�����������PJ�NJ'LPHWKRDWH

�������������������2UJ�����������PJ�NJ'LFKORUYRV

����������������������������������������������������'DWH�DQDO\VHG

����������������������������������������������������'DWH�H[WUDFWHG

��������/&6���53''XS�%DVH�%ODQN0HWKRG34/8QLWV7HVW�'HVFULSWLRQ
6SLNH�5HFRYHU\��'XSOLFDWH48$/,7<�&21752/��2UJDQRSKRVSKRUXV�3HVWLFLGHV�LQ�6RLO
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>17@>17@�������>17@2UJ�����6XUURJDWH�7&0;

>17@>17@�����������>17@2UJ�������PJ�NJ$URFORU�����

>17@>17@�����������>17@2UJ�������PJ�NJ$URFORU�����

>17@>17@�����������>17@2UJ�������PJ�NJ$URFORU�����

>17@>17@�����������>17@2UJ�������PJ�NJ$URFORU�����

>17@>17@�����������>17@2UJ�������PJ�NJ$URFORU�����

>17@>17@�����������>17@2UJ�������PJ�NJ$URFORU�����

>17@>17@�����������>17@2UJ�������PJ�NJ$URFORU�����

>17@>17@����������������������>17@�'DWH�DQDO\VHG

>17@>17@����������������������>17@�'DWH�H[WUDFWHG

>17@>17@53''XS�%DVH�%ODQN0HWKRG34/8QLWV7HVW�'HVFULSWLRQ
6SLNH�5HFRYHU\��'XSOLFDWH48$/,7<�&21752/��3&%V��LQ�6RLO

�������������2UJ�����6XUURJDWH�7&0;

>17@>17@��������������2UJ�������PJ�NJ$URFORU�����

������������������2UJ�������PJ�NJ$URFORU�����

>17@>17@��������������2UJ�������PJ�NJ$URFORU�����

>17@>17@��������������2UJ�������PJ�NJ$URFORU�����

>17@>17@��������������2UJ�������PJ�NJ$URFORU�����

>17@>17@��������������2UJ�������PJ�NJ$URFORU�����

>17@>17@��������������2UJ�������PJ�NJ$URFORU�����

����������������������������������������������������'DWH�DQDO\VHG

����������������������������������������������������'DWH�H[WUDFWHG

��������/&6���53''XS�%DVH�%ODQN0HWKRG34/8QLWV7HVW�'HVFULSWLRQ
6SLNH�5HFRYHU\��'XSOLFDWH48$/,7<�&21752/��3&%V��LQ�6RLO
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3DJH�_ ���RI���



&OLHQW�5HIHUHQFH�����������

>17@>17@�����>17@0HWDOV�����PJ�NJ=LQF

>17@>17@�������>17@0HWDOV�����PJ�NJ1LFNHO

>17@>17@�����������>17@0HWDOV�������PJ�NJ0HUFXU\

>17@>17@�����>17@0HWDOV�����PJ�NJ/HDG

>17@>17@�������>17@0HWDOV�����PJ�NJ&RSSHU

>17@>17@������>17@0HWDOV�����PJ�NJ&KURPLXP

>17@>17@�����������>17@0HWDOV�������PJ�NJ&DGPLXP

>17@>17@�����>17@0HWDOV�����PJ�NJ$UVHQLF

>17@>17@����������������������>17@�'DWH�DQDO\VHG

>17@>17@����������������������>17@�'DWH�SUHSDUHG

>17@>17@53''XS�%DVH�%ODQN0HWKRG34/8QLWV7HVW�'HVFULSWLRQ
6SLNH�5HFRYHU\��'XSOLFDWH48$/,7<�&21752/��$FLG�([WUDFWDEOH�PHWDOV�LQ�VRLO

��>17@������>17@0HWDOV�����PJ�NJ=LQF

��>17@�������>17@0HWDOV�����PJ�NJ1LFNHO

�>17@�����������>17@0HWDOV�������PJ�NJ0HUFXU\

��>17@������>17@0HWDOV�����PJ�NJ/HDG

���>17@�������>17@0HWDOV�����PJ�NJ&RSSHU

���>17@��������>17@0HWDOV�����PJ�NJ&KURPLXP

��>17@�����������>17@0HWDOV�������PJ�NJ&DGPLXP

��>17@�������>17@0HWDOV�����PJ�NJ$UVHQLF

����������>17@����������������������>17@�'DWH�DQDO\VHG

����������>17@����������������������>17@�'DWH�SUHSDUHG

���������>17@53''XS�%DVH�%ODQN0HWKRG34/8QLWV7HVW�'HVFULSWLRQ
6SLNH�5HFRYHU\��'XSOLFDWH48$/,7<�&21752/��$FLG�([WUDFWDEOH�PHWDOV�LQ�VRLO

��������������0HWDOV�����PJ�NJ=LQF

������������0HWDOV�����PJ�NJ1LFNHO

�������������������0HWDOV�������PJ�NJ0HUFXU\

������������0HWDOV�����PJ�NJ/HDG

������������0HWDOV�����PJ�NJ&RSSHU

������������0HWDOV�����PJ�NJ&KURPLXP

��������������������0HWDOV�������PJ�NJ&DGPLXP

��������������0HWDOV�����PJ�NJ$UVHQLF

����������������������������������������������������'DWH�DQDO\VHG

����������������������������������������������������'DWH�SUHSDUHG

��������/&6��53''XS�%DVH�%ODQN0HWKRG34/8QLWV7HVW�'HVFULSWLRQ
6SLNH�5HFRYHU\��'XSOLFDWH48$/,7<�&21752/��$FLG�([WUDFWDEOH�PHWDOV�LQ�VRLO
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>17@>17@������>17@0HWDOV�����PJ�NJ=LQF

>17@>17@�������>17@0HWDOV�����PJ�NJ1LFNHO

>17@>17@�����������>17@0HWDOV�������PJ�NJ0HUFXU\

>17@>17@�����>17@0HWDOV�����PJ�NJ/HDG

>17@>17@�������>17@0HWDOV�����PJ�NJ&RSSHU

>17@>17@�����>17@0HWDOV�����PJ�NJ&KURPLXP

>17@>17@�����������>17@0HWDOV�������PJ�NJ&DGPLXP

>17@>17@�������>17@0HWDOV�����PJ�NJ$UVHQLF

>17@>17@����������������������>17@�'DWH�DQDO\VHG

>17@>17@����������������������>17@�'DWH�SUHSDUHG

>17@>17@53''XS�%DVH�%ODQN0HWKRG34/8QLWV7HVW�'HVFULSWLRQ
6SLNH�5HFRYHU\��'XSOLFDWH48$/,7<�&21752/��$FLG�([WUDFWDEOH�PHWDOV�LQ�VRLO
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>17@>17@�������>17@,QRUJ�����PJ�NJ7RWDO�3KHQROLFV��DV�3KHQRO�

>17@>17@����������������������>17@�'DWH�DQDO\VHG

>17@>17@����������������������>17@�'DWH�SUHSDUHG

>17@>17@53''XS�%DVH�%ODQN0HWKRG34/8QLWV7HVW�'HVFULSWLRQ
6SLNH�5HFRYHU\��'XSOLFDWH48$/,7<�&21752/��0LVF�6RLO���,QRUJ

��������������,QRUJ�����PJ�NJ7RWDO�3KHQROLFV��DV�3KHQRO�

����������������������������������������������������'DWH�DQDO\VHG

����������������������������������������������������'DWH�SUHSDUHG

��������/&6��53''XS�%DVH�%ODQN0HWKRG34/8QLWV7HVW�'HVFULSWLRQ
6SLNH�5HFRYHU\��'XSOLFDWH48$/,7<�&21752/��0LVF�6RLO���,QRUJ
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>17@���>17@>17@>17@>17@��,QRUJ������6�FP(OHFWULFDO�&RQGXFWLYLW\�����VRLO�ZDWHU

>17@����������>17@>17@>17@>17@�����������'DWH�DQDO\VHG

>17@����������>17@>17@>17@>17@�����������'DWH�SUHSDUHG

>17@/&6��53''XS�%DVH�%ODQN0HWKRG34/8QLWV7HVW�'HVFULSWLRQ
6SLNH�5HFRYHU\��'XSOLFDWH48$/,7<�&21752/��7H[WXUH�DQG�6DOLQLW\
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>17@>17@����������������������>17@�'DWH�DQDO\VHG

>17@>17@����������������������>17@�'DWH�SUHSDUHG

>17@>17@53''XS�%DVH�%ODQN0HWKRG34/8QLWV7HVW�'HVFULSWLRQ
6SLNH�5HFRYHU\��'XSOLFDWH48$/,7<�&21752/��0LVF�,QRUJ���6RLO

>17@��>17@��������,QRUJ������PJ�NJ6XOSKDWH��62������VRLO�ZDWHU

>17@���>17@��������,QRUJ������PJ�NJ&KORULGH��&O�����VRLO�ZDWHU

>17@������������>17@,QRUJ����S+�8QLWVS+�����VRLO�ZDWHU

>17@�������������������������������������������'DWH�DQDO\VHG

>17@�������������������������������������������'DWH�SUHSDUHG

>17@/&6��53''XS�%DVH�%ODQN0HWKRG34/8QLWV7HVW�'HVFULSWLRQ
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���������������������0HWDOV�������PHT����J([FKDQJHDEOH�1D

���������������������0HWDOV�������PHT����J([FKDQJHDEOH�0J

���������������������0HWDOV�������PHT����J([FKDQJHDEOH�.

�������������������0HWDOV�������PHT����J([FKDQJHDEOH�&D

�����������������������������������������������������'DWH�DQDO\VHG

�����������������������������������������������������'DWH�SUHSDUHG

���������/&6��53''XS�%DVH�%ODQN0HWKRG34/8QLWV7HVW�'HVFULSWLRQ
6SLNH�5HFRYHU\��'XSOLFDWH48$/,7<�&21752/��(63�&(&
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1RW�5HSRUWHG15
1DWLRQDO�(QYLURQPHQWDO�3URWHFWLRQ�0HDVXUH1(30
1RW�VSHFLILHG16
/DERUDWRU\�&RQWURO�6DPSOH/&6
5HODWLYH�3HUFHQW�'LIIHUHQFH53'
*UHDWHU�WKDQ!
/HVV�WKDQ�
3UDFWLFDO�4XDQWLWDWLRQ�/LPLW34/
,QVXIILFLHQW�VDPSOH�IRU�WKLV�WHVW,16
7HVW�QRW�UHTXLUHG1$
1RW�WHVWHG17

5HVXOW�'HILQLWLRQV
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*XLGHOLQH�OLPLWV�IRU�5LQVH�:DWHU�4XDOLW\�UHSRUWHG�DV�SHU�DQDO\WLFDO�UHTXLUHPHQWV�DQG�VSHFLILFDWLRQV�RI�$6�������$PGW���������7DEOH
���

7KH�UHFRPPHQGHG�PD[LPXPV�IRU�DQDO\WHV�LQ�XULQH�DUH�WDNHQ�IURP�³�����7/9V�DQG�%(,V´��DV�SXEOLVKHG�E\�$&*,+��ZKHUH�DYDLODEOH��
/LPLW�SURYLGHG�IRU�1LFNHO�LV�D�SUHFDXWLRQDU\�JXLGHOLQH�DV�SHU�3RVLWLRQ�3DSHU�SUHSDUHG�E\�$,2+�([SRVXUH�6WDQGDUGV�&RPPLWWHH�
�����

$XVWUDOLDQ�'ULQNLQJ�:DWHU�*XLGHOLQHV�UHFRPPHQG�WKDW�7KHUPRWROHUDQW�&ROLIRUP��)DHFDO�(QWHURFRFFL��	�(�&ROL�OHYHOV�DUH�OHVV�WKDQ
�FIX����P/��7KH�UHFRPPHQGHG�PD[LPXPV�DUH�WDNHQ�IURP��$XVWUDOLDQ�'ULQNLQJ�:DWHU�*XLGHOLQHV���SXEOLVKHG�E\�1+05&�	�$50&
�����

6XUURJDWHV�DUH�NQRZQ�DGGLWLRQV�WR�HDFK�VDPSOH��EODQN��PDWUL[�VSLNH�DQG�/&6�LQ�D�EDWFK��RI�FRPSRXQGV�ZKLFK
DUH�VLPLODU�WR�WKH�DQDO\WH�RI�LQWHUHVW��KRZHYHU�DUH�QRW�H[SHFWHG�WR�EH�IRXQG�LQ�UHDO�VDPSOHV�6XUURJDWH�6SLNH

7KLV�FRPSULVHV�HLWKHU�D�VWDQGDUG�UHIHUHQFH�PDWHULDO�RU�D�FRQWURO�PDWUL[��VXFK�DV�D�EODQN�VDQG�RU�ZDWHU��IRUWLILHG
ZLWK�DQDO\WHV�UHSUHVHQWDWLYH�RI�WKH�DQDO\WH�FODVV��,W�LV�VLPSO\�D�FKHFN�VDPSOH�

/&6��/DERUDWRU\
&RQWURO�6DPSOH�

$�SRUWLRQ�RI�WKH�VDPSOH�LV�VSLNHG�ZLWK�D�NQRZQ�FRQFHQWUDWLRQ�RI�WDUJHW�DQDO\WH��7KH�SXUSRVH�RI�WKH�PDWUL[�VSLNH
LV�WR�PRQLWRU�WKH�SHUIRUPDQFH�RI�WKH�DQDO\WLFDO�PHWKRG�XVHG�DQG�WR�GHWHUPLQH�ZKHWKHU�PDWUL[�LQWHUIHUHQFHV
H[LVW�

0DWUL[�6SLNH

7KLV�LV�WKH�FRPSOHWH�GXSOLFDWH�DQDO\VLV�RI�D�VDPSOH�IURP�WKH�SURFHVV�EDWFK��,I�SRVVLEOH��WKH�VDPSOH�VHOHFWHG
VKRXOG�EH�RQH�ZKHUH�WKH�DQDO\WH�FRQFHQWUDWLRQ�LV�HDVLO\�PHDVXUDEOH�'XSOLFDWH

7KLV�LV�WKH�FRPSRQHQW�RI�WKH�DQDO\WLFDO�VLJQDO�ZKLFK�LV�QRW�GHULYHG�IURP�WKH�VDPSOH�EXW�IURP�UHDJHQWV�
JODVVZDUH�HWF��FDQ�EH�GHWHUPLQHG�E\�SURFHVVLQJ�VROYHQWV�DQG�UHDJHQWV�LQ�H[DFWO\�WKH�VDPH�PDQQHU�DV�IRU
VDPSOHV�

%ODQN

4XDOLW\�&RQWURO�'HILQLWLRQV

6DPSOHV�IRU�0LFURELRORJLFDO�DQDO\VLV��QRW�$PRHED�IRUPV��UHFHLYHG�RXWVLGH�RI�WKH�����&�WHPSHUDWXUH�UDQJH�GR�QRW�PHHW�WKH�LGHDO
FRROLQJ�FRQGLWLRQV�DV�VWDWHG�LQ�$6����������

$QDO\VLV�RI�DTXHRXV�VDPSOHV�W\SLFDOO\�LQYROYHV�WKH�H[WUDFWLRQ�GLJHVWLRQ�DQG�RU�DQDO\VLV�RI�WKH�OLTXLG�SKDVH�RQO\��L�H��127�DQ\�VHWWOHG
VHGLPHQW�SKDVH�EXW�LQFOXVLYH�RI�VXVSHQGHG�SDUWLFOHV�LI�SUHVHQW���XQOHVV�VWLSXODWHG�RQ�WKH�(QYLURODE�&2&�DQG�RU�E\�FRUUHVSRQGHQFH�
1RWDEOH�H[FHSWLRQV�LQFOXGH�FHUWDLQ�3K\VLFDO�7HVWV��S+�(&�%2'�&2'�$SSDUHQW�&RORXU�HWF����6ROLGV�WHVWLQJ��WRWDO�UHFRYHUDEOH�PHWDOV
DQG�3)$6�ZKHUH�VROLGV�DUH�LQFOXGHG�E\�GHIDXOW�

0HDVXUHPHQW�8QFHUWDLQW\�HVWLPDWHV�DUH�DYDLODEOH�IRU�PRVW�WHVWV�XSRQ�UHTXHVW�

:KHUH�VDPSOLQJ�GDWHV�DUH�QRW�SURYLGHG��(QYLURODE�DUH�QRW�LQ�D�SRVLWLRQ�WR�FRPPHQW�RQ�WKH�YDOLGLW\�RI�WKH�DQDO\VLV�ZKHUH
UHFRPPHQGHG�WHFKQLFDO�KROGLQJ�WLPHV�PD\�KDYH�EHHQ�EUHDFKHG�

:KHQ�VDPSOHV�DUH�UHFHLYHG�ZKHUH�FHUWDLQ�DQDO\WHV�DUH�RXWVLGH�RI�UHFRPPHQGHG�WHFKQLFDO�KROGLQJ�WLPHV��7+7V���WKH�DQDO\VLV�KDV
SURFHHGHG��:KHUH�DQDO\WHV�DUH�RQ�WKH�YHUJH�RI�EUHDFKLQJ�7+7V��HYHU\�HIIRUW�ZLOO�EH�PDGH�WR�DQDO\VH�ZLWKLQ�WKH�7+7�RU�DV�VRRQ�DV
SUDFWLFDEOH�

,Q�FLUFXPVWDQFHV�ZKHUH�QR�GXSOLFDWH�DQG�RU�VDPSOH�VSLNH�KDV�EHHQ�UHSRUWHG�DW���LQ����DQG�RU���LQ����VDPSOHV�UHVSHFWLYHO\��WKH
VDPSOH�YROXPH�VXEPLWWHG�ZDV�LQVXIILFLHQW�LQ�RUGHU�WR�VDWLVI\�ODERUDWRU\�4$�4&�SURWRFROV�

0DWUL[�6SLNHV��/&6�DQG�6XUURJDWH�UHFRYHULHV��*HQHUDOO\���������IRU�LQRUJDQLFV�PHWDOV��QRW�632&$6�����������IRU
RUJDQLFV�632&$6���������VXUURJDWHV��DQG���������IRU�ODELOH�692&V��LQFOXGLQJ�ODELOH�VXUURJDWHV���XOWUD�WUDFH�RUJDQLFV�DQG
VSHFLDWHG�SKHQROV�LV�DFFHSWDEOH�

'XSOLFDWHV��!��[34/���53'�DFFHSWDQFH�FULWHULD�ZLOO�YDU\�GHSHQGLQJ�RQ�WKH�DQDO\WHV�DQG�WKH�DQDO\WLFDO�WHFKQLTXHV�EXW�LV�W\SLFDOO\�LQ
WKH�UDQJH���������±�VHH�(/1�3���4$�4&�WDEOHV�IRU�GHWDLOV�����[34/���53'�DUH�KLJKHU�DV�WKH�UHVXOWV�DSSURDFK�34/�DQG�WKH
HVWLPDWHG�PHDVXUHPHQW�XQFHUWDLQW\�ZLOO�VWDWLVWLFDOO\�LQFUHDVH�

)RU�92&V�LQ�ZDWHU�VDPSOHV��WKUHH�YLDOV�DUH�UHTXLUHG�IRU�GXSOLFDWH�RU�VSLNH�DQDO\VLV�

6SLNHV�IRU�3K\VLFDO�DQG�$JJUHJDWH�7HVWV�DUH�QRW�DSSOLFDEOH�

)LOWHUV��VZDEV��ZLSHV��WXEHV�DQG�EDGJHV�ZLOO�QRW�KDYH�GXSOLFDWH�GDWD�DV�WKH�ZKROH�VDPSOH�LV�JHQHUDOO\�H[WUDFWHG�GXULQJ�VDPSOH
H[WUDFWLRQ�

'XSOLFDWH�VDPSOH�DQG�PDWUL[�VSLNH�UHFRYHULHV�PD\�QRW�EH�UHSRUWHG�RQ�VPDOOHU�MREV��KRZHYHU��ZHUH�DQDO\VHG�DW�D�IUHTXHQF\�WR�PHHW
RU�H[FHHG�1(30�UHTXLUHPHQWV��$OO�VDPSOHV�DUH�WHVWHG�LQ�EDWFKHV�RI�����7KH�GXSOLFDWH�VDPSOH�53'�DQG�PDWUL[�VSLNH�UHFRYHULHV�IRU
WKH�EDWFK�ZHUH�ZLWKLQ�WKH�ODERUDWRU\�DFFHSWDQFH�FULWHULD�

/DERUDWRU\�$FFHSWDQFH�&ULWHULD

(QYLURODE�5HIHUHQFH� ������
5��5HYLVLRQ�1R�
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�$FLG�([WUDFWDEOH�0HWDOV�LQ�6RLO��
� 7KH�ODERUDWRU\�53'�DFFHSWDQFH�FULWHULD�KDV�EHHQ�H[FHHGHG�IRU�����������IRU�&U��7KHUHIRUH�D�WULSOLFDWH�UHVXOW�KDV�EHHQ�LVVXHG�DV
ODERUDWRU\�VDPSOH�QXPEHU�����������
� ��3HUFHQW�UHFRYHU\�LV�QRW�DSSOLFDEOH�GXH�WR�WKH�KLJK�FRQFHQWUDWLRQ�RI�WKH�HOHPHQW�V�LQ�WKH�VDPSOH�V���+RZHYHU�DQ�DFFHSWDEOH
UHFRYHU\�ZDV�REWDLQHG�IRU�WKH�/&6�

�(63��:KHUH�WKH�H[FKDQJHDEOH�6RGLXP�LV�OHVV�WKDQ�WKH�34/�DQG�&(&�LV�OHVV�WKDQ���PHT����J��WKH�(63�FDQQRW�EH�FDOFXODWHG�

5HSRUW�&RPPHQWV

(QYLURODE�5HIHUHQFH� ������
5��5HYLVLRQ�1R�
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(QYLURODE�6HUYLFHV�3W\�/WG
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���$VKOH\�6W�&KDWVZRRG�16:�����
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FXVWRPHUVHUYLFH#HQYLURODE�FRP�DX

ZZZ�HQYLURODE�FRP�DX

6$03/(�5(&(,37�$'9,&(

*DYLQ�%R\G$WWHQWLRQ
'RXJODV�3DUWQHUV�3W\�/WG&OLHQW

&OLHQW�'HWDLOV

����������'DWH�5HVXOWV�([SHFWHG�WR�EH�5HSRUWHG
����������'DWH�,QVWUXFWLRQV�5HFHLYHG
����������'DWH�6DPSOH�5HFHLYHG
������(QYLURODE�5HIHUHQFH
���������<RXU�UHIHUHQFH

6DPSOH�/RJLQ�'HWDLOV

<(66DPSOLQJ�'DWH�3URYLGHG
,FH�3DFN&RROLQJ�0HWKRG
��7HPSHUDWXUH�RQ�5HFHLSW���&�
��GD\V7XUQDURXQG�7LPH�5HTXHVWHG
���6RLO1R��RI�6DPSOHV�3URYLGHG
+ROGLQJ�WLPH�H[FHHGDQFH6DPSOHV�UHFHLYHG�LQ�DSSURSULDWH�FRQGLWLRQ�IRU�DQDO\VLV

6DPSOH�&RQGLWLRQ

3OHDVH�FRQWDFW�WKH�ODERUDWRU\�ZLWKLQ����KRXUV�LI�\RX�ZLVK�WR�FDQFHO�WKH�DIRUPHQWLRQHG�WHVWLQJ��2WKHUZLVH�WHVWLQJ�ZLOO�
SURFHHG�DV�SHU�WKH�&2&�DQG�KHQFH�LQYRLFHG�DFFRUGLQJO\�

&RPPHQWV

3OHDVH�GLUHFW�DQ\�TXHULHV�WR�

(PDLO����MKXUVW#HQYLURODE�FRP�DX(PDLO����DKLH#HQYLURODE�FRP�DX
)D[�������������������)D[�������������������
3KRQH��������������3KRQH��������������
-DFLQWD�+XUVW$LOHHQ�+LH
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Appendix L 
Quality Assurance and Quality Control 
142 - 150 Narrow Neck Road, Katoomba 

L1.0 Field and Laboratory Data Quality Assurance and Quality Control 

7KH�ILHOG�DQG�ODERUDWRU\�GDWD�TXDOLW\�DVVXUDQFH�DQG�TXDOLW\�FRQWURO��4$�4&��SURFHGXUHV�DQG�UHVXOWV�DUH�
VXPPDULVHG�LQ�WKH�IROORZLQJ�7DEOH�����5HIHUHQFH�VKRXOG�EH�PDGH�WR�WKH�ILHOG�ZRUN�PHWKRGRORJ\�DQG�WKH�
ODERUDWRU\�UHVXOWV���FHUWLILFDWHV�RI�DQDO\VLV�IRU�IXUWKHU�GHWDLOV���7KH�UHODWLYH�SHUFHQWDJH�GLIIHUHQFH��53'��
UHVXOWV��DORQJ�ZLWK�WKH�RWKHU�ILHOG�4&�VDPSOHV�DUH�LQFOXGHG�LQ�DW�WKH�HQG�RI�WKLV�DSSHQGL[�LQ�7DEOH�4$���
�
Table 1:  Field and Laboratory Quality Control  

Item Evaluation / Acceptance Criteria Compliance 

$QDO\WLFDO�ODERUDWRULHV�
XVHG�

1$7$�DFFUHGLWDWLRQ�� &�

+ROGLQJ�WLPHV� 9DULRXV�EDVHG�RQ�W\SH�RI�DQDO\VLV� &�

,QWUD�ODERUDWRU\�UHSOLFDWHV� ����RI�SULPDU\�VDPSOHV���

�����53'��

3&�

7ULS�6SLNHV� ��SHU�VDPSOLQJ�HYHQW����������UHFRYHU\� &�

7ULS�%ODQNV� ��SHU�VDPSOLQJ�HYHQW���34/� &�

/DERUDWRU\���5HDJHQW�
%ODQNV�

��SHU�EDWFK���34/� &�

0DWUL[�6SLNHV� ��SHU�ODE�EDWFK����������UHFRYHU\��LQRUJDQLFV�����������
UHFRYHU\��RUJDQLFV��

&�

6XUURJDWH�6SLNHV� $OO�RUJDQLFV�DQDO\VLV����������UHFRYHU\��LQRUJDQLFV������
�����UHFRYHU\��RUJDQLFV��

&�

&RQWURO�6DPSOHV� ��SHU�ODE�EDWFK����������UHFRYHU\��LQRUJDQLFV�����������
UHFRYHU\��RUJDQLFV��

&�

6WDQGDUG�2SHUDWLQJ�
3URFHGXUHV��623��

$GRSWLQJ�623�IRU�DOO�DVSHFWV�RI�WKH�VDPSOLQJ�ILHOG�ZRUN� &�

1RWHV����
&� �FRPSOLDQFH��3&� �SDUWLDO�FRPSOLDQFH��1&� �QRQ�FRPSOLDQFH��
�
7KH��
7KH�53'�UHVXOWV�ZHUH�DOO�ZLWKLQ�WKH�DFFHSWDEOH�UDQJH��
�
,Q�VXPPDU\��WKH�4&�GDWD�LV�GHWHUPLQHG�WR�EH�RI�VXIILFLHQW�TXDOLW\�WR�EH�FRQVLGHUHG�DFFHSWDEOH�IRU�WKH�
DVVHVVPHQW��
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L2.0 Data Quality Indicators 

7KH�UHOLDELOLW\�RI�ILHOG�SURFHGXUHV�DQG�DQDO\WLFDO�UHVXOWV�ZDV�DVVHVVHG�DJDLQVW�WKH�IROORZLQJ�GDWD�TXDOLW\�
LQGLFDWRUV� �'4,V�� DV� RXWOLQHG� LQ� 1(3&� National Environment Protection (Assessment of Site 
Contamination) Measure 1999 (as amended 2013) [NEPM]��1(3&����������

x� &RPSOHWHQHVV���D�PHDVXUH�RI�WKH�DPRXQW�RI�XVDEOH�GDWD�IURP�D�GDWD�FROOHFWLRQ�DFWLYLW\��

x� &RPSDUDELOLW\���WKH�FRQILGHQFH��TXDOLWDWLYH��WKDW�GDWD�PD\�EH�FRQVLGHUHG�WR�EH�HTXLYDOHQW�IRU�HDFK�
VDPSOLQJ�DQG�DQDO\WLFDO�HYHQW���

x� 5HSUHVHQWDWLYHQHVV���WKH�FRQILGHQFH��TXDOLWDWLYH��RI�GDWD�UHSUHVHQWDWLYHQHVV�RI�PHGLD�SUHVHQW�RQ�
VLWH��

x� 3UHFLVLRQ���D�PHDVXUH�RI�YDULDELOLW\�RU�UHSURGXFLELOLW\�RI�GDWD��DQG�

x� $FFXUDF\���D�PHDVXUH�RI�FORVHQHVV�RI�WKH�GDWD�WR�WKH�µWUXH¶�YDOXH��
�
�  
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Table 2:  Data Quality Indicators 

Data Quality 
Indicator 

Method(s) of Achievement 

&RPSOHWHQHVV� 6\VWHPDWLF�DQG�VHOHFWHG�WDUJHW�ORFDWLRQV�VDPSOHG��

� 3UHSDUDWLRQ�RI�ERUHKROH�DQG�WHVW�SLW�ORJV��VDPSOH�ORFDWLRQ�SODQ�DQG�FKDLQ�RI�
FXVWRG\�UHFRUGV��

� 3UHSDUDWLRQ�RI�ILHOG�VDPSOLQJ�VKHHWV��

� /DERUDWRU\�VDPSOH�UHFHLSW�LQIRUPDWLRQ�UHFHLYHG�FRQILUPLQJ�UHFHLSW�RI�VDPSOHV�
LQWDFW�DQG�DSSURSULDWHQHVV�RI�WKH�FKDLQ�RI�FXVWRG\��

� 6DPSOHV�DQDO\VHG�IRU�FRQWDPLQDQWV�RI�SRWHQWLDO�FRQFHUQ��&23&��LGHQWLILHG�LQ�WKH�
&RQFHSWXDO�6LWH�0RGHO��&60���

� &RPSOHWLRQ�RI�FKDLQ�RI�FXVWRG\��&2&��GRFXPHQWDWLRQ��

� 1$7$�DFFUHGLWHG�ODERUDWRU\�UHVXOWV�FHUWLILFDWHV�SURYLGHG�E\�WKH�ODERUDWRU\��

� 6DWLVIDFWRU\�IUHTXHQF\�DQG�UHVXOWV�IRU�ILHOG�DQG�ODERUDWRU\�TXDOLW\�FRQWURO��4&��
VDPSOHV�DV�GLVFXVVHG�LQ�6HFWLRQ����

&RPSDUDELOLW\� 8VLQJ�DSSURSULDWH�WHFKQLTXHV�IRU�VDPSOH�UHFRYHU\��VWRUDJH�DQG�WUDQVSRUWDWLRQ��
ZKLFK�ZHUH�WKH�VDPH�IRU�WKH�GXUDWLRQ�RI�WKH�SURMHFW��

� ([SHULHQFHG�VDPSOHU�V��XVHG��

� 8VH�RI�1$7$�UHJLVWHUHG�ODERUDWRULHV��ZLWK�WHVW�PHWKRGV�WKH�VDPH�RU�VLPLODU�
EHWZHHQ�ODERUDWRULHV��

� 6DWLVIDFWRU\�UHVXOWV�IRU�ILHOG�DQG�ODERUDWRU\�4&�VDPSOHV���

5HSUHVHQWDWLYHQHVV� 7DUJHW�PHGLD�VDPSOHG��

� 6DPSOH�QXPEHUV�UHFRYHUHG�DQG�DQDO\VHG�DUH�FRQVLGHUHG�WR�EH�UHSUHVHQWDWLYH�RI�
WKH�WDUJHW�PHGLD�DQG�FRPSO\LQJ�ZLWK�'42V��

� 6DPSOHV�ZHUH�H[WUDFWHG�DQG�DQDO\VHG�ZLWKLQ�KROGLQJ�WLPHV��

� 6DPSOHV�ZHUH�DQDO\VHG�LQ�DFFRUGDQFH�ZLWK�WKH�&2&��

3UHFLVLRQ� )LHOG�VWDII�IROORZHG�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV��

� $FFHSWDEOH�53'�EHWZHHQ�RULJLQDO�VDPSOHV�DQG�UHSOLFDWHV��

� 6DWLVIDFWRU\�UHVXOWV�IRU�DOO�RWKHU�ILHOG�DQG�ODERUDWRU\�4&�VDPSOHV���

$FFXUDF\� )LHOG�VWDII�IROORZHG�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV��

� 6DWLVIDFWRU\�UHVXOWV�IRU�DOO�ILHOG�DQG�ODERUDWRU\�4&�VDPSOHV���

�
%DVHG�RQ�WKH�DERYH��LW�LV�FRQVLGHUHG�WKDW�WKH�'4,V�KDYH�EHHQ�JHQHUDOO\�FRPSOLHG�ZLWK��
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L3.0 Conclusion 

%DVHG�RQ�WKH�UHVXOWV�RI�WKH�ILHOG�4$�DQG�ILHOG�DQG�ODERUDWRU\�4&��DQG�HYDOXDWLRQ�DJDLQVW�WKH�'4,V�LW�LV�
FRQFOXGHG�WKDW�WKH�ILHOG�DQG�ODERUDWRU\�WHVW�GDWD�REWDLQHG�DUH�UHOLDEOH�DQG�XVHDEOH�IRU�WKLV�DVVHVVPHQW��
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Table Q
A1: Relative Percentage Difference Results

Napthalene

Benzo(a)pyrene
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