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6LWH�� � +LOWRQ�/DQH��3UHVWZLFK�
5HSRUW��� 9DSRXU�$VVHVVPHQW�
'DWH�� � 0DUFK������
�

�� ,1752'8&7,21�

/.� &RQVXOW� /WG� �/.&�� KDV� EHHQ� FRPPLVVLRQHG� E\� /HR� 3UHVWZLFK� /LPLWHG� WR� FDUU\� RXW� D�
9DSRXU� $VVHVVPHQW� IRU� +LOWRQ� /DQH�� 3UHVWZLFK�� 7KH� LQYHVWLJDWLRQ� ZDV� XQGHUWDNHQ� LQ�
VXSSRUW�RI�WKH�UHGHYHORSPHQW�RI�WKH�VLWH�IRU�UHVLGHQWLDO�HQG�XVH���
�
7KH�IROORZLQJ�ZRUN�KDV�SUHYLRXVO\�EHHQ�XQGHUWDNHQ���
�

� 6XSSOHPHQWDU\� *URXQG� ,QYHVWLJDWLRQ�� XQGHUWDNHQ� E\� /.&� �5HI�� /.&� ��� ���������
GDWHG�-DQXDU\��������
� 3KDVH� �� *HR�(QYLURQPHQWDO� ,QYHVWLJDWLRQ�� 5LVN� $VVHVVPHQW� DQG� 5HPHGLDWLRQ�
6WUDWHJ\�UHSRUW��XQGHUWDNHQ�E\�/.&��5HI��/.&�������������GDWHG���WK�0D\���������
�3UHOLPLQDU\�5LVN�$VVHVVPHQW��35$��UHSRUW��XQGHUWDNHQ�E\�/.&��5HI��&/�����/.&�
��� ��������� GDWHG� 2FWREHU� ������� 7KLV� UHSRUW� LQFOXGHG� D� VXPPDU\� RI� D� 3KDVH� ��
'HVN�6WXG\�,QYHVWLJDWLRQ�5HSRUW�XQGHUWDNHQ�E\�*HR�LQYHVWLJDWH�/WG�LQ�������

�
'XULQJ� WKH� 3KDVH� �� *HR� (QYLURQPHQWDO� ,QYHVWLJDWLRQ� XQGHUWDNHQ� E\� /.&�� HOHYDWHG�
QDSKWKDOHQH�FRQFHQWUDWLRQV�ZHUH� LGHQWLILHG� LQ�:6������������P��DQG�:6������������PP��
DW� OHYHOV�RI����PJ�NJ�DQG���PJ�NJ� UHVSHFWLYHO\��)XUWKHU� LQYHVWLJDWLRQ�DQG�DVVHVVPHQW�RI�
WKH� QDSKWKDOHQH� FRQWDPLQDWLRQ� SUHVHQW� LQ� WKHVH� DUHDV� ZDV� UHFRPPHQGHG�� 7KLV� ZRUN� LV�
GRFXPHQWHG�LQ�WKLV�UHSRUW��

���� 6LWH�'HWDLOV�
$�VXPPDU\�RI�WKH�VLWH�GHWDLOV�LV�SUHVHQWHG�LQ�7DEOH������)LJXUH���VKRZV�WKH�VLWH�ORFDWLRQ�DQG�
ERXQGDU\���)LJXUH���LQGLFDWHV�WKH�SURSRVHG�GHYHORSPHQW��

�
/RFDWLRQ� 6RXWKZHVW�HQG�RI�%XWWHUVWLOH�&ORVH��VRXWK�RI�+LOWRQ�/DQH��3UHVWZLFK��0DQFKHVWHU���

&HQWUHG�DW�DSSUR[LPDWH�1DWLRQDO�*ULG�5HIHUHQFH�������(�������1��
$UHD� �����P����
7RSRJUDSK\� ������PHWUHV�$ERYH�2UGQDQFH�'DWXP��$2'���

6LWH�VORSHV�JHQWO\�IURP�VRXWKHDVW�QRUWKZHVW��+LOWRQ�/DQH�VLWXDWHG�KLJKHU�WKDQ�VLWH���
3URSRVHG�
'HYHORSPHQW� 5HVLGHQWLDO�KRXVLQJ�ZLWK�JDUGHQV���VRIW�ODQGVFDSLQJ��

7DEOH�������6XPPDU\�RI�VLWH�GHWDLOV��
�
�
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'+,�([FDYDWLRQV�/WG�KDYH�XQGHUWDNHQ�WKH�UHPRYDO�RI�WKH�KRWVSRW�RI�FRQWDPLQDWLRQ�LQ�:6����
ZKHUH� HOHYDWHG� QDSKWKDOHQH� ZDV� HQFRXQWHUHG�� $Q� DUHD� DURXQG� WKH� VDPSOLQJ� ORFDWLRQ� ZDV�
WDSHG� RII� DQG� H[FDYDWHG� WR� XQGHUO\LQJ� QDWXUDO� JURXQG� DQG� WKH� DULVLQJV� GLVSRVHG� RI� RIIVLWH��
7KLV�KDV�EHHQ�GRFXPHQWHG�E\�'+,�([FDYDWLRQV�/WG�LQ�D�UHSRUWHG�WLWOHG�µ+RW�6SRW�6HJUHJDWLRQ�
6SRLO� 'LVSRVDO¶�� 1R� FRQILUPDWRU\� VRLO� DQDO\VLV� ZDV� XQGHUWDNHQ� IROORZLQJ� UHPRYDO� RI� WKH�
KRWVSRW��
�
,Q� WKH� DUHD� RI� HOHYDWHG� QDSKWKDOHQH� LQ� :6����� VLWH� OHYHOV� KDYH� EHHQ� UHGXFHG� WR� QDWXUDO�
JURXQG�� 1R� FRQILUPDWRU\� VRLO� DQDO\VLV� ZDV� XQGHUWDNHQ� IROORZLQJ� UHPRYDO� RI� WKH� KRWVSRW��
3KRWRJUDSKV�IURP�WKH�FOLHQW�DUH�SURYLGHG�LQ�7DEOH�����EHORZ��
�

� �
3KRWRJUDSK����6LWH�OHYHO�UHGXFWLRQ�LQ�DUHDV�RI�3ORWV���WR���� 3KRWRJUDSK����6LWH�OHYHO�UHGXFWLRQ��

� �
3KRWRJUDSK����3ORWV���WR���� 3KRWRJUDSK����*URXQG�FRQGLWLRQV�DGMDFHQW�WR�3ORWV���WR����

7DEOH������6LWH�HQDEOLQJ�ZRUNV�SKRWRJUDSKV��
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���� 6LWH�,QYHVWLJDWLRQ�'HVLJQ�DQG�0HWKRGRORJ\��
$V�QR�FRQILUPDWRU\�VRLO�DQDO\VLV�ZDV�XQGHUWDNHQ�IROORZLQJ�UHPRYDO�RI�WKH�KRWVSRWV��D�JURXQG�
LQYHVWLJDWLRQ�ZDV�FDUULHG�RXW�RQ���WK�0DUFK������DQG�FRPSULVHG�WKH�IROORZLQJ���
�
� ��QR�� KDQG� GXJ� WULDO� SLWV� H[FDYDWHG� WR� ��������PHWUHV� EHORZ� JURXQG� OHYHO� �PEJO�� �UHI��
+'����WR�+'������

�
$OO� VLWH� LQYHVWLJDWLRQ� ORFDWLRQV� DUH� VKRZQ� LQ� )LJXUH� ��� 6RLO� SURILOH� ORJV� DUH� SURYLGHG� LQ�
$SSHQGL[�$��

���� *URXQG�&RQGLWLRQV�
0DGH�*URXQG�
�
0DGH� JURXQG� JHQHUDOO\� FRPSULVHG� JUDYHOO\� VLOW\� VDQG� RU� JUDYHOO\� VDQG\� VLOW� ZLWK� EULFN�
IUDJPHQWV��$Q�H[FHSWLRQ�WR�WKLV�LV�+'����ZKHUH�WKH�PDGH�JURXQG�ZDV�SUHGRPLQDQWO\�DVK�DQG�
FOLQNHU�PDWHULDO���
�
7DUPDFDGDP�IUDJPHQWV�ZHUH�LGHQWLILHG�LQ�WKH�PDGH�JURXQG�LQ�+'�����
�
$VK�ZDV�QRWHG�ZLWKLQ�WKH�PDGH�JURXQG�LQ�+'����DQG�+'�����
�
7KH�PDGH�JURXQG�ZDV�QRW�ERWWRPHG�RXW�LQ�VDPSOLQJ�ORFDWHV�+'����WR�+'�����
�
1DWXUDO�6WUDWD�
�
2UDQJLVK� EURZQ� ILQH� WR� FRDUVH� VDQG� ZDV� LGHQWLILHG� LQ� +'���� WR� +'���� DQG� +'���� DW�
EHWZHHQ�����DQG�����PEJO���

���� 6RLO�6DPSOLQJ��
6WDQGDUG�VDPSOLQJ�SURWRFRO�DQG�SUHVHUYDWLRQ�RI�VDPSOHV�ZDV�XQGHUWDNHQ�DV�GHVFULEHG�LQ�WKH�
($�JXLGDQFH�RQ�VLWH�LQYHVWLJDWLRQ����
�
6RLO� VDPSOHV� RI� DSSUR[LPDWHO\� ���J�ZHUH� UHFRYHUHG� LQ�DPEHU� MDUV�� DPEHU� YLDOV� IRU� YRODWLOH�
DQDO\VLV� DQG� SODVWLF� WXEV�� $OO� WKH� VDPSOHV� ZHUH� ODEHOOHG� DQG� VWRUHG� LQ� FRRO� ER[HV� SULRU� WR�
EHLQJ� FROOHFWHG�E\� FRXULHU� DW� WKH� HQG�RI� WKH� GD\� IRU� GHOLYHU\� WR� WKH�&KHPWHVW� ODERUDWRU\� LQ�
1HZPDUNHW� IRU� FKHPLFDO� WHVWLQJ�� ,I� FROOHFWLRQ�ZDV�QRW�SRVVLEOH� WKH� VDPH�GD\� WKHQ�VDPSOHV�
ZHUH�VWRUHG� LQ� WKH�VDPSOH�VWRUDJH� IULGJH�DW� WKH�/.�*URXS�RIILFHV�EHORZ��Û&��6DPSOHV�ZHUH�
WUDFNHG�XVLQJ�DSSURSULDWH�&KDLQ�RI�&XVWRG\�IRUPV�SURYLGHG�E\�&KHPWHVW����
�
0DQ\� RI� WKH� FRQWDPLQDWLRQ� WHVWV� DUH�8.$6�RU�0&(576� DFFUHGLWHG� DQG� IXUWKHU� GHWDLOV� DUH�
JLYHQ�LQ�WKH�&HUWLILFDWH�RI�$QDO\VLV�SUHVHQWHG�LQ�$SSHQGL[�%���7DEOH�����VKRZV�WKH�VRLO�WHVWLQJ�
XQGHUWDNHQ��

�
��($���������³7HFKQLFDO�$VSHFWV�RI�6LWH�,QYHVWLJDWLRQ��9ROXPHV���	���7H[W�6XSSOHPHQWV�5HVHDUFK�DQG�'HYHORSPHQW�7HFKQLFDO�
5HSRUW�´��3������7U��
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6XLWHV�DQG�

&RQWDPLQDQWV�
1R��

6DPSOHV� /RFDWLRQ�	�'HSWK� -XVWLILFDWLRQ�
6SHFLDWHG�3$+V�DQG�620��
�

��� +'������������P�
+'������������P�
+'������������P�
+'�����������P�
+'�����������P�
+'�����������P�
+'�����������P�
+'�����������P�
+'�����������P�
+'�����������P�
+'�����������P�
+'�����������P�

7HVWV� RI� PDGH� JURXQG� HQFRXQWHUHG� LQ� HDFK�
VDPSOLQJ� ORFDWLRQ� WR� HQDEOH� WKH� ULVN� IURP�
QDSKWKDOHQH�YDSRXU�WR�EH�DVVHVVHG��

7DEOH������6XPPDU\�RI�VRLO�VDPSOH�WHVWLQJ�XQGHUWDNHQ��
1RWHV���3$+ SRO\F\FOLF�DURPDWLF�K\GURFDUERQV��620 6RLO�2UJDQLF�0DWWHU��

���� 6RLO�5LVN�$VVHVVPHQW�
0HWKRGRORJ\�
�

:LWK�UHJDUGV�WR�WKH�VRLO�ULVN�DVVHVVPHQW�/.&�ZLOO�XVH�WKH�IROORZLQJ�KLHUDUFK\��
�
� &DWHJRU\���6FUHHQLQJ�/HYHOV��&�6/V���
� /40�6XLWDEOH���8VH�/HYHOV��6�8/V���

�
&�6/V� ZHUH� SXEOLVKHG� LQ� ��������� 7KH� FKDQJH� WR� WKH� FRQWDPLQDWHG� ODQG� JXLGDQFH� KDV�
FKDQJHG�WKH�HYDOXDWLRQ�RI�ULVN�IURP�µPLQLPDO¶� �UHIHUUHG�WR�DV�+HDOWK�&ULWHULD�YDOXHV��+&9V����
XVHG� WR� JHQHUDWH� 6RLO� *XLGHOLQH� 9DOXHV� �6*9V�� WR� µORZ¶� �UHIHUUHG� WR� DV� /RZHVW� /HYHO� RI�
7R[LFRORJLFDO� &RQFHUQ� �//7&V���� 7KH� SROLF\� FRPSDQLRQ� GRFXPHQW� DQG� VXSSRUWLQJ� OHWWHU� E\�
'HIUD�� GDWHG� �UG� 6HSWHPEHU� ������ VWDWHV� WKDW� &�6/V� µFRXOG� EH� XVHG� XQGHU� WKH� SODQQLQJ�
UHJLPH��DV�ZHOO�DV�ZLWKLQ�3DUW��$¶��%DVHG�RQ�WKHVH�FRPPHQWV�/.&�FRQVLGHUV�WKH�MXVWLILFDWLRQV�
DQG�DVVXPSWLRQV�XVHG�WR�JHQHUDWH�µORZ¶�ULVN�DUH�VXLWDEOH�IRU�WKH�SODQQLQJ�UHJLPH��
�
:KHUH�QR�&�6/V�KDYH�EHHQ�JHQHUDWHG�/.&�ZLOO�XVH�WKH�/40�6�8/V���6LPLODU�DVVXPSWLRQV�
DQG�ODQG�XVHV�WR�&�6/V�KDYH�EHHQ�XVHG���+RZHYHU��WR[LFRORJLFDO�LQIRUPDWLRQ�KDV�EHHQ�EDVHG�
RQ�µPLQLPDO�ULVN¶�DV�SHU�SUHYLRXV�JXLGHOLQHV�DQG�DVVXPSWLRQV���������
�
/.&�FRQVLGHU� WKH�PDLQ� ULVN�GULYHUV� IRU�3$+V�DUH�EHQ]R�D�S\UHQH� �%�D�3��DQG�QDSKWKDOHQH���
7KLV� LV� GXH� WR� %�D�3� SRVVLEO\� EHLQJ� D� FDUFLQRJHQ� DQG� PRVW� WR[LF� RI� WKH� 3$+V������ DQG�
QDSKWKDOHQH� WKH�PRVW�YRODWLOH�DQG�VROXEOH����7KH�QHZ�&�6/V� LQGLFDWH�%�D�3�DV�D�VXUURJDWH�
PDUNHU�IRU�FDUFLQRJHQLF�3$+V��LI�LW�IDOOV�ZLWKLQ�DSSURSULDWH�OLPLWV��VLQFH�WKH�ULVN�IURP�RWKHU�QRQ�

�
��'HIUD���������³63������'HYHORSPHQW�RI�&DWHJRU\���6FUHHQLQJ�/HYHOV�DQG�$VVHVVPHQW�RI�/DQG�$IIHFWHG�E\�&RQWDPLQDWLRQ�±�
3ROLF\�&RPSDQLRQ�'RFXPHQW�´�
��&/�$,5(���������³63������'HYHORSPHQW�RI�&DWHJRU\���6FUHHQLQJ�/HYHOV�DQG�$VVHVVPHQW�RI�/DQG�$IIHFWHG�E\�&RQWDPLQDWLRQ�±�
)LQDO�SURMHFW�5HSRUW�´�
��($���������³+XPDQ�+HDOWK�7R[LFRORJLFDO�$VVHVVPHQW�RI�&RQWDPLQDQWV�LQ�6RLOV�´��6FLHQFH�5HSRUW�±�6&�������65���
��/40���������³7KH�/40�&,(+�6�8/V�IRU�+XPDQ�+HDOWK�5LVN�$VVHVVPHQW�´��
��($���������³8SGDWHG�7HFKQLFDO�%DFNJURXQG�WR�WKH�&/($�0RGHO�´�6FLHQFH�5HSRUW�±�6&�������65���
��($���������³+XPDQ�+HDOWK�7R[LFRORJLFDO�$VVHVVPHQW�RI�&RQWDPLQDQWV�LQ�6RLOV�´��6FLHQFH�5HSRUW�±�6&�������65���
�� ($� �������� ³$� 5HYLHZ� RI� %RG\�:HLJKW� DQG� +HLJKW� 'DWD� XVHG� ZLWKLQ� WKH� &RQWDPLQDWHG� /DQG� ([SRVXUH� $VVHVVPHQW�0RGHO�
�&/($��´�3URMHFW�6&�������7HFKQLFDO�5HYLHZ����
�� ($� �������� ³&RPSLODWLRQ� RI� 'DWD� IRU� 3ULRULW\� 2UJDQLF� 3ROOXWDQWV� IRU� 'HULYDWLRQ� RI� 6RLO� *XLGHOLQH� 9DOXHV�´� 6FLHQFH� UHSRUW�
6&�������65���
��� ($� �������� ³&RQWDPLQDQWV� LQ� 6RLOV�� &ROODWLRQ� RI� 7R[LFRORJLFDO� 'DWD� DQG� ,QWDNH� 9DOXHV� IRU� +XPDQV�� %HQ]R>D@S\UHQH�´� 5	'�
3XEOLFDWLRQ�72;���
���86(3$���������³+HDOWK�(IIHFWV�$VVHVVPHQW�RI�3RO\F\FOLF�$URPDWLF�+\GURFDUERQV��3$+V���(3$��������������´�
���($���������³5HYLHZ�RI�WKH�)DWH�DQG�7UDQVSRUW�RI�6HOHFWHG�&RQWDPLQDQWV�LQ� WKH�6RLO�(QYLURQPHQW�´�'UDIW�WHFKQLFDO�UHSRUW�3����
����75���
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FDUFLQRJHQLF�3$+V�DUH�FRQVLGHUHG�QHJOLJLEOH�����)RU�%�D�3�WR�EH�XVHG�DV�D�VXUURJDWH�PDUNHU�
LW�VKRXOG�IROORZ�WKH�SURILOH�GHVFULEHG�E\�WKH�+3$����������DQG�&/�$,5(���������1DSKWKDOHQH�
ZLOO�EH�WUHDWHG�VHSDUDWHO\�XVLQJ�WKH�/40�6�8/V��
�

7KH�SURSRVHG�GHYHORSPHQW�LV�IRU�UHVLGHQWLDO�KRXVHV�ZLWK�JDUGHQV��WKHUHIRUH�WKH�DVVHVVPHQW�
FULWHULD�IRU�µUHVLGHQWLDO�ZLWK�SODQW�XSWDNH¶�KDV�EHHQ�XVHG�����
�
$OO� FULWHULD�KDYH�EHHQ�JHQHUDWHG�XVLQJ� WKH�&/($�9�����PRGHO��� EDVHG�HLWKHU� RQ����������
DQG� ��� 6RLO� 2UJDQLF�PDWWHU� �620��� 5HVXOWV� ZLOO� EH� FRPSDUHG� WR� WKH� QHDUHVW� DSSURSULDWH�
620��
�
$�VXPPDU\�RI�WKH�JHQHULF�DVVHVVPHQW�FULWHULD�LV�SURYLGHG�LQ�$SSHQGL[�&����
�
%�D�3�DV�6XUURJDWH�0DUNHU�
�
%DVHG�RQ�WKH�DERYH�DVVXPSWLRQ�IRU�3$+V��/.&�XQGHUWRRN�DQ�DVVHVVPHQW�RI�WKH�GDWD�IRU�WKH�
VLWH�ZLWK�UHJDUGV�WR�XVLQJ�%�D�3�DV�D�VXUURJDWH�PDUNHU�IRU�FDUFLQRJHQLF�3$+V�DV�SHU�+3$�DQG�
&/�$,5(�JXLGHOLQHV���7KH�SULPDU\�WR[LFRORJLFDO�VWXG\�UHODWHG�WR�&XOS�HW�DO����ZKLFK�ZDV�EDVHG�
RQ� FRDO� WDU� PL[WXUHV� �!������PJ�NJ� RI� WRWDO� 3$+V�� IHG� LQ� IRRG� WR� PLFH� RYHU� D� WZR�\HDU�
FDUFLQRJHQLFLW\�VWXG\��
�
*UDSK� ���� VXPPDULVHV� WKH� VWXG\� VLWH� GDWD� ZLWK� UHVSHFW� WR� KRZ� WKH� UDWLRV� RI� FDUFLQRJHQLF�
3$+V�UHODWH�WR�%�D�3��ZLWKLQ�WKH�FRQILGHQFH�OLPLWV�SURYLGHG�LQ�WKH�+3$�GRFXPHQW����
�
�
�

�
�

*UDSK������7KH� UDWLR� RI�3$+� WR�%�D�3�
LQ� VRLO� IRU�DOO� DYDLODEOH� GDWD� DW� WKH�VLWH�
EDVHG� RQ� ��� VDPSOHV� �ZKHUH� YDOXHV�
ZHUH�!/2'�WR�DOORZ�WKH�FDOFXODWLRQ�RI�D�
UDWLR���

�
�
�
�

1RWHV���
%�D�3 %HQ]R�D�S\UHQH��'�DK�$ 'LEHQ]R�DK�DQWKUDFHQH��%�D�$ %HQ]R�D�DQWKUDFHQH��%�E�) %HQ]R�E�IOXRUDQWKHQH���
%�N�) %HQ]R�N�IOXRUDQWKHQH��,����FG�3 ,QGHQR����FG�S\UHQH��%�JKL�3 %HQ]R�JKL�SHU\OHQH�
� 5DWLR�WR�%�D�3�IRU�DOO�GDWD���� � 0HDQ�UDWLR�WR�%�D�3�IRU�&XOS�GDWD���� � 0HDQ�UDWLR�WR�%�D�3�IURP�DOO�GDWD�DW�WKH�VLWH�
� 0HDQ�UDWLR�WR�%�D�3�IRU�8.�GDWD�SUHVHQWHG�E\�+3$������� 8SSHU�DQG�/RZHU�OLPLWV��RUGHU�RI�PDJQLWXGH�IURP�&XOS�GDWD��
�

$OO�WKH�GDWD�SRLQWV�WKDW�FRXOG�EH�XVHG�WR�FDOFXODWH�UDWLRV�IDOO�LQVLGH�WKH�XSSHU�RU�ORZHU�OLPLWV��
�
%DVHG�RQ�WKLV�GLVWULEXWLRQ�RI�GDWD�/.&�FRQVLGHUV�%�D�3�FDQ�EH�XVHG�DV�D�VXUURJDWH�PDUNHU�IRU�
FDUFLQRJHQLF�3$+V�DQG�WKH�&�6/�FULWHULD�LV�VXLWDEOH�IRU�WKLV�GDWDVHW��

�
���&/�$,5(���������³63������'HYHORSPHQW�RI�&DWHJRU\���6FUHHQLQJ�/HYHOV�DQG�$VVHVVPHQW�RI�/DQG�$IIHFWHG�E\�&RQWDPLQDWLRQ�
±�)LQDO�SURMHFW�5HSRUW�´ 
���+3$���������³+3$�&RQWDPLQDWHG�/DQG�,QIRUPDWLRQ�6KHHW��5LVN�$VVHVVPHQW�$SSURDFKHV�IRU�3RO\F\FOLF�$URPDWLF�+\GURFDUERQV�
�3$+V��´��9HUVLRQ����
���($���������³&/($�6RIWZDUH��9HUVLRQ�������+DQGERRN�´�6FLHQFH�5HSRUW�±�6&�������65���
���&XOS��6��*D\ORU��'��6KHOGRQ��:��*ROGVWHLQ��/�DQG�%HODQG��)� �������� ³�$�&RPSDULVRQ� RI� 7XPRXUV� ,QGXFHG�E\�&RDO� 7DU�DQG�
%HQ]R�D�S\UHQH�LQ�D���<HDU�%LRDVVD\�´�&DUFLQRJHQHVLV��9RO�����QR�����SS���������� 
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6RLO�5HVXOWV�&RPSDULVRQ�DJDLQVW�$VVHVVPHQW�&ULWHULD�
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Michelle Thorniley Derwentside Environmental Testing Services Ltd

LK Consult Limited Unit 1

Rose Lane Industrial Estate

Rose Lane

Lenham Heath

Kent

ME17 2JN
t: 01622 850410

Site Reference: Hilton Lane, Prestwich                                                                              

Project / Job Ref: LKC 21 1545

Order No: None Supplied

Sample Receipt Date: 15/03/2023

Sample Scheduled Date: 15/03/2023

Report Issue Number: 1

Reporting Date: 21/03/2023

Authorised by:

Dave Ashworth
Technical Manager

Dates of laboratory activities for each tested analyte are available upon request.

Unit 29 Eton Business Park

Eton Hill Road

Manchester

M26 2ZS

DETS Report No: 23-03589

Opinions and interpretations are outside the laboratory's scope of ISO 17025 accreditation. This certificate is issued in accordance 

with the accreditation requirements of the United Kingdom Accreditation Service. The results reported herein relate only to the 

material supplied to the laboratory. This certificate shall not be reproduced except in full, without the prior written approval of the 

laboratory.
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13/03/23 13/03/23 13/03/23 13/03/23 13/03/23

None Supplied None Supplied None Supplied None Supplied None Supplied

HD301 HD302 HD303 HD304 HD305

None Supplied None Supplied None Supplied None Supplied None Supplied
0.00 - 0.75 0.10 - 0.65 0.00 - 0.15 0.00 - 0.20 0.00 - 0.10

640845 640846 640847 640848 640849

Determinand Unit RL Accreditation

Organic Matter (SOM) % < 0.1 MCERTS 4.4 6.6 5.2 1.9 1.6
Analytical results are expressed on a dry weight basis where samples are assisted-dried at less than 30°C. The Method Description page describes if the test is performed on the dried or as-received portion 

Subcontracted analysis (S)

(n) Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation

Reporting Date:  21/03/2023 DETS Sample No

Order No:  None Supplied Depth (m)

Site Reference:  Hilton Lane, Prestwich TP / BH No

Project / Job Ref:  LKC 21 1545 Additional Refs

Tel : 01622 850410          '

Soil Analysis Certificate
DETS Report No:  23-03589 Date Sampled

LK Consult Limited Time Sampled

Kent ME17 2JN           

DETS Ltd     ' 
Unit 1, Rose Lane Industrial Estate          

  Rose Lane             
Lenham Heath           

Maidstone          
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13/03/23 13/03/23 13/03/23 13/03/23 13/03/23

None Supplied None Supplied None Supplied None Supplied None Supplied

HD306 HD307 HD308 HD309 HD310

None Supplied None Supplied None Supplied None Supplied None Supplied
0.00 - 0.40 0.00 - 0.70 0.00 - 0.20 0.00 - 1.00 0.00 - 1.00

640850 640851 640852 640853 640854

Determinand Unit RL Accreditation (n)

Organic Matter (SOM) % < 0.1 MCERTS 5.4 51.1 4 5.3 6.1
Analytical results are expressed on a dry weight basis where samples are assisted-dried at less than 30°C. The Method Description page describes if the test is performed on the dried or as-received portion 

Subcontracted analysis (S)

Site Reference:  Hilton Lane, Prestwich TP / BH No

Project / Job Ref:  LKC 21 1545 Additional Refs
Order No:  None Supplied Depth (m)

DETS Sample No

Tel : 01622 850410          '

Soil Analysis Certificate

Reporting Date:  21/03/2023

DETS Ltd     ' 
Unit 1, Rose Lane Industrial Estate          

  Rose Lane             
Lenham Heath           

Maidstone          
Kent ME17 2JN           

DETS Report No:  23-03589 Date Sampled

LK Consult Limited Time Sampled
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13/03/23 13/03/23

None Supplied None Supplied

HD311 HD312

None Supplied None Supplied
0.00 - 1.00 0.00 - 0.30

640855 640856

Determinand Unit RL Accreditation

Organic Matter (SOM) % < 0.1 MCERTS 3.6 4.1
Analytical results are expressed on a dry weight basis where samples are assisted-dried at less than 30°C. The Method Description page describes if the test is performed on the dried or as-received portion 

Subcontracted analysis (S)

DETS Sample No

Site Reference:  Hilton Lane, Prestwich TP / BH No

Project / Job Ref:  LKC 21 1545 Additional Refs
Order No:  None Supplied Depth (m)

DETS Ltd     ' 
Unit 1, Rose Lane Industrial Estate          

  Rose Lane             
Lenham Heath           

Maidstone          
Kent ME17 2JN           

Tel : 01622 850410          '

Soil Analysis Certificate
DETS Report No:  23-03589 Date Sampled

LK Consult Limited Time Sampled

Reporting Date:  21/03/2023
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13/03/23 13/03/23 13/03/23 13/03/23 13/03/23

None Supplied None Supplied None Supplied None Supplied None Supplied

HD301 HD302 HD303 HD304 HD305

None Supplied None Supplied None Supplied None Supplied None Supplied
0.00 - 0.75 0.10 - 0.65 0.00 - 0.15 0.00 - 0.20 0.00 - 0.10

640845 640846 640847 640848 640849

Determinand Unit RL Accreditation

Naphthalene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Acenaphthylene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Acenaphthene mg/kg < 0.1 MCERTS 0.11 0.35 0.24 < 0.1 < 0.1

Fluorene mg/kg < 0.1 MCERTS < 0.1 0.23 0.16 < 0.1 < 0.1

Phenanthrene mg/kg < 0.1 MCERTS 0.53 2.78 2.12 0.28 0.12

Anthracene mg/kg < 0.1 MCERTS 0.15 0.51 0.56 < 0.1 < 0.1

Fluoranthene mg/kg < 0.1 MCERTS 0.64 3.24 5.28 0.66 0.25

Pyrene mg/kg < 0.1 MCERTS 0.62 3.15 4.81 0.60 0.24

Benzo(a)anthracene mg/kg < 0.1 MCERTS 0.28 1.47 2.53 0.34 < 0.1

Chrysene mg/kg < 0.1 MCERTS 0.29 1.59 2.68 0.34 0.13

Benzo(b)fluoranthene mg/kg < 0.1 MCERTS 0.23 1.35 3.01 0.33 < 0.1

Benzo(k)fluoranthene mg/kg < 0.1 MCERTS < 0.1 0.43 1.14 < 0.1 < 0.1

Benzo(a)pyrene mg/kg < 0.1 MCERTS 0.24 1.34 2.70 0.34 < 0.1

Indeno(1,2,3-cd)pyrene mg/kg < 0.1 MCERTS 0.11 0.65 1.51 0.19 < 0.1

Dibenz(a,h)anthracene mg/kg < 0.1 MCERTS < 0.1 0.13 0.33 < 0.1 < 0.1

Benzo(ghi)perylene mg/kg < 0.1 MCERTS < 0.1 0.53 1.29 0.17 < 0.1

Total EPA-16 PAHs mg/kg < 1.6 MCERTS 3.2 17.7 28.4 3.3 < 1.6
(n) Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation

Reporting Date:  21/03/2023 DETS Sample No

Site Reference:  Hilton Lane, Prestwich TP / BH No

Project / Job Ref:  LKC 21 1545 Additional Refs
Order No:  None Supplied Depth (m)

 Tel : 01622 850410          '

Soil Analysis Certificate - Speciated PAHs
DETS Report No:  23-03589 Date Sampled

LK Consult Limited Time Sampled

Kent ME17 2JN           

DETS Ltd          
Unit 1, Rose Lane Industrial Estate          

  Rose Lane             
Lenham Heath           

Maidstone          

Page 5 of 10



13/03/23 13/03/23 13/03/23 13/03/23 13/03/23

None Supplied None Supplied None Supplied None Supplied None Supplied

HD306 HD307 HD308 HD309 HD310

None Supplied None Supplied None Supplied None Supplied None Supplied
0.00 - 0.40 0.00 - 0.70 0.00 - 0.20 0.00 - 1.00 0.00 - 1.00

640850 640851 640852 640853 640854

Determinand Unit RL Accreditation (n)

Naphthalene mg/kg < 0.1 MCERTS < 0.1 0.46 < 0.1 < 0.1 < 0.1

Acenaphthylene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Acenaphthene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Fluorene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Phenanthrene mg/kg < 0.1 MCERTS 0.66 0.33 0.56 0.54 1

Anthracene mg/kg < 0.1 MCERTS 0.14 < 0.1 0.13 0.13 0.27

Fluoranthene mg/kg < 0.1 MCERTS 1.05 0.18 1 0.93 2.57

Pyrene mg/kg < 0.1 MCERTS 0.97 0.16 0.99 0.88 2.51

Benzo(a)anthracene mg/kg < 0.1 MCERTS 0.41 < 0.1 0.40 0.35 1.09

Chrysene mg/kg < 0.1 MCERTS 0.53 < 0.1 0.45 0.44 1.19

Benzo(b)fluoranthene mg/kg < 0.1 MCERTS 0.42 < 0.1 0.34 0.33 1

Benzo(k)fluoranthene mg/kg < 0.1 MCERTS 0.21 < 0.1 0.21 0.18 0.35

Benzo(a)pyrene mg/kg < 0.1 MCERTS 0.41 < 0.1 0.37 0.33 0.97

Indeno(1,2,3-cd)pyrene mg/kg < 0.1 MCERTS 0.23 < 0.1 0.19 0.15 0.44

Dibenz(a,h)anthracene mg/kg < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Benzo(ghi)perylene mg/kg < 0.1 MCERTS 0.20 < 0.1 0.16 0.14 0.37

Total EPA-16 PAHs mg/kg < 1.6 MCERTS 5.2 < 1.6 4.8 4.4 11.8

Project / Job Ref:  LKC 21 1545 Additional Refs
Order No:  None Supplied Depth (m)

Reporting Date:  21/03/2023 DETS Sample No

DETS Report No:  23-03589 Date Sampled

LK Consult Limited Time Sampled

Site Reference:  Hilton Lane, Prestwich TP / BH No

DETS Ltd          
Unit 1, Rose Lane Industrial Estate          

  Rose Lane             
Lenham Heath           

Maidstone          
Kent ME17 2JN           

 Tel : 01622 850410          '

Soil Analysis Certificate - Speciated PAHs
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13/03/23 13/03/23

None Supplied None Supplied

HD311 HD312

None Supplied None Supplied
0.00 - 1.00 0.00 - 0.30

640855 640856

Determinand Unit RL Accreditation

Naphthalene mg/kg < 0.1 MCERTS < 0.1 < 0.1

Acenaphthylene mg/kg < 0.1 MCERTS < 0.1 < 0.1

Acenaphthene mg/kg < 0.1 MCERTS 0.14 < 0.1

Fluorene mg/kg < 0.1 MCERTS 0.12 < 0.1

Phenanthrene mg/kg < 0.1 MCERTS 1.95 0.51

Anthracene mg/kg < 0.1 MCERTS 0.52 0.13

Fluoranthene mg/kg < 0.1 MCERTS 2.96 0.73

Pyrene mg/kg < 0.1 MCERTS 2.68 0.66

Benzo(a)anthracene mg/kg < 0.1 MCERTS 0.97 0.26

Chrysene mg/kg < 0.1 MCERTS 1.03 0.31

Benzo(b)fluoranthene mg/kg < 0.1 MCERTS 0.70 0.26

Benzo(k)fluoranthene mg/kg < 0.1 MCERTS 0.36 < 0.1

Benzo(a)pyrene mg/kg < 0.1 MCERTS 0.74 0.23

Indeno(1,2,3-cd)pyrene mg/kg < 0.1 MCERTS 0.34 0.13

Dibenz(a,h)anthracene mg/kg < 0.1 MCERTS < 0.1 < 0.1

Benzo(ghi)perylene mg/kg < 0.1 MCERTS 0.27 0.13

Total EPA-16 PAHs mg/kg < 1.6 MCERTS 12.8 3.3

Reporting Date:  21/03/2023 DETS Sample No

Site Reference:  Hilton Lane, Prestwich TP / BH No

Project / Job Ref:  LKC 21 1545 Additional Refs
Order No:  None Supplied Depth (m)

DETS Ltd          
Unit 1, Rose Lane Industrial Estate          

  Rose Lane             
Lenham Heath           

Maidstone          
Kent ME17 2JN           

 Tel : 01622 850410          '

Soil Analysis Certificate - Speciated PAHs
DETS Report No:  23-03589 Date Sampled

LK Consult Limited Time Sampled
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DETS Sample No TP / BH No Additional Refs Depth (m)
Moisture 

Content (%)
  640845 HD301 None Supplied 0.00 - 0.75 13
  640846 HD302 None Supplied 0.10 - 0.65 16.4
  640847 HD303 None Supplied 0.00 - 0.15 16.4
  640848 HD304 None Supplied 0.00 - 0.20 11.7
  640849 HD305 None Supplied 0.00 - 0.10 13.2
  640850 HD306 None Supplied 0.00 - 0.40 14.6
  640851 HD307 None Supplied 0.00 - 0.70 16.9
  640852 HD308 None Supplied 0.00 - 0.20 12.4
  640853 HD309 None Supplied 0.00 - 1.00 15.1
  640854 HD310 None Supplied 0.00 - 1.00 18.3
  640855 HD311 None Supplied 0.00 - 1.00 13.5
  640856 HD312 None Supplied 0.00 - 0.30 14

Moisture content is part of procedure E003 & is not an accredited test
Insufficient Sample 

I/S

Unsuitable Sample 
U/S

Black sandy clay with stones
Brown sandy clay with stones
Brown sandy clay with stones

Brown sand
Brown sand
Black sandy clay
Black sandy gravel with stones and concrete
Brown sandy clay
Brown sandy clay with stones

Black sandy clay

                                                    Tel : 01622 850410                                                               '

Soil Analysis Certificate - Sample Descriptions
DETS Report No:  23-03589

LK Consult Limited

Site Reference:  Hilton Lane, Prestwich

Project / Job Ref:  LKC 21 1545

Order No:  None Supplied

Reporting Date:  21/03/2023

Sample Matrix Description

Brown sandy clay
Black sandy clay

Kent ME17 2JN           

DETS Ltd              
Unit 1, Rose Lane Industrial Estate          

  Rose Lane             
Lenham Heath           

Maidstone          
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Matrix Analysed 

On

Determinand Brief Method Description Method 

No
Soil D Boron - Water Soluble Determination of water soluble boron in soil by 2:1 hot water extract followed by ICP-OES E012
Soil AR BTEX Determination of BTEX by headspace GC-MS E001
Soil D Cations Determination of cations in soil by aqua-regia digestion followed by ICP-OES E002
Soil D Chloride - Water Soluble (2:1) Determination of chloride by extraction with water & analysed by ion chromatography E009

Soil AR Chromium - Hexavalent
Determination of hexavalent chromium in soil by extraction in water then by acidification, addition of 

1,5 diphenylcarbazide followed by colorimetry
E016

Soil AR Cyanide - Complex Determination of complex cyanide by distillation followed by colorimetry E015
Soil AR Cyanide - Free Determination of free cyanide by distillation followed by colorimetry E015
Soil AR Cyanide - Total Determination of total cyanide by distillation followed by colorimetry E015
Soil D Cyclohexane Extractable Matter (CEM) Gravimetrically determined through extraction with cyclohexane E011
Soil AR Diesel Range Organics (C10 - C24) Determination of hexane/acetone extractable hydrocarbons by GC-FID E004

Soil AR Electrical Conductivity
Determination of electrical conductivity by addition of saturated calcium sulphate followed by 

electrometric measurement
E022

Soil AR Electrical Conductivity Determination of electrical conductivity by addition of water followed by electrometric measurement E023

Soil D Elemental Sulphur Determination of elemental sulphur by solvent extraction followed by GC-MS E020
Soil AR EPH (C10 – C40) Determination of acetone/hexane extractable hydrocarbons by GC-FID E004
Soil AR EPH Product ID Determination of acetone/hexane extractable hydrocarbons by GC-FID E004

Soil AR
EPH TEXAS (C6-C8, C8-C10, C10-C12, 

C12-C16, C16-C21, C21-C40)

Determination of acetone/hexane extractable hydrocarbons by GC-FID for C8 to C40. C6 to C8 by 

headspace GC-MS
E004

Soil D Fluoride - Water Soluble Determination of Fluoride by extraction with water & analysed by ion chromatography E009
Soil D Fraction Organic Carbon (FOC) Determination of TOC by combustion analyser. E027
Soil D Organic Matter (SOM) Determination of TOC by combustion analyser. E027
Soil D TOC (Total Organic Carbon) Determination of TOC by combustion analyser. E027
Soil AR Exchangeable Ammonium Determination of ammonium by discrete analyser. E029

Soil D FOC (Fraction Organic Carbon)
Determination of fraction of organic carbon by oxidising with potassium dichromate followed by 

titration with iron (II) sulphate
E010

Soil D Loss on Ignition @ 450oC
Determination of loss on ignition in soil by gravimetrically with the sample being ignited in a muffle 

furnace
E019

Soil D Magnesium - Water Soluble Determination of water soluble magnesium by extraction with water followed by ICP-OES E025
Soil D Metals Determination of metals by aqua-regia digestion followed by ICP-OES E002

Soil AR Mineral Oil (C10 - C40)
Determination of hexane/acetone extractable hydrocarbons by GC-FID fractionating with SPE 

cartridge
E004

Soil AR Moisture Content Moisture content; determined gravimetrically E003
Soil D Nitrate - Water Soluble (2:1) Determination of nitrate by extraction with water & analysed by ion chromatography E009

Soil D Organic Matter
Determination of organic matter by oxidising with potassium dichromate followed by titration with 

iron (II) sulphate
E010

Soil AR PAH - Speciated (EPA 16)
Determination of PAH compounds by extraction in acetone and hexane followed by GC-MS with the 

use of surrogate and internal standards
E005

Soil AR PCB - 7 Congeners Determination of PCB by extraction with acetone and hexane followed by GC-MS E008
Soil D Petroleum Ether Extract (PEE) Gravimetrically determined through extraction with petroleum ether E011
Soil AR pH Determination of pH by addition of water followed by electrometric measurement E007
Soil AR Phenols - Total (monohydric) Determination of phenols by distillation followed by colorimetry E021
Soil D Phosphate - Water Soluble (2:1) Determination of phosphate by extraction with water & analysed by ion chromatography E009
Soil D Sulphate (as SO4) - Total Determination of total sulphate by extraction with 10% HCl followed by ICP-OES E013
Soil D Sulphate (as SO4) - Water Soluble (2:1) Determination of sulphate by extraction with water & analysed by ion chromatography E009
Soil D Sulphate (as SO4) - Water Soluble (2:1) Determination of water soluble sulphate by extraction with water followed by ICP-OES E014
Soil AR Sulphide Determination of sulphide by distillation followed by colorimetry E018
Soil D Sulphur - Total Determination of total sulphur by extraction with aqua-regia followed by ICP-OES E024

Soil AR SVOC
Determination of semi-volatile organic compounds by extraction in acetone and hexane followed by 

GC-MS
E006

Soil AR Thiocyanate (as SCN)
Determination of thiocyanate by extraction in caustic soda followed by acidification followed by 

addition of ferric nitrate followed by colorimetry
E017

Soil D Toluene Extractable Matter (TEM) Gravimetrically determined through extraction with toluene E011

Soil D Total Organic Carbon (TOC)
Determination of organic matter by oxidising with potassium dichromate followed by titration with 

iron (II) sulphate
E010

Soil AR

TPH CWG (ali: C5- C6, C6-C8, C8-C10, 

C10-C12, C12-C16, C16-C21, C21-C34, 

aro: C5-C7, C7-C8, C8-C10, C10-C12, 

C12-C16, C16-C21, C21-C35)

Determination of hexane/acetone extractable hydrocarbons by GC-FID fractionating with SPE 

cartridge for C8 to C35. C5 to C8 by headspace GC-MS
E004

Soil AR

TPH LQM (ali: C5-C6, C6-C8, C8-C10, 

C10-C12, C12-C16, C16-C35, C35-C44, 

aro: C5-C7, C7-C8, C8-C10, C10-C12, 

C12-C16, C16-C21, C21-C35, C35-C44)

Determination of hexane/acetone extractable hydrocarbons by GC-FID fractionating with SPE 

cartridge for C8 to C44. C5 to C8 by headspace GC-MS
E004

Soil AR VOCs Determination of volatile organic compounds by headspace GC-MS E001
Soil AR VPH (C6-C8 & C8-C10) Determination of hydrocarbons C6-C8 by headspace GC-MS & C8-C10 by GC-FID E001

D Dried
AR As Received

Order No:  None Supplied

Reporting Date:  21/03/2023

                                                                 Tel : 01622 850410                                                                                       '

Soil Analysis Certificate - Methodology & Miscellaneous Information
DETS Report No:  23-03589

LK Consult Limited

Site Reference:  Hilton Lane, Prestwich

Project / Job Ref:  LKC 21 1545

Kent ME17 2JN           

DETS Ltd              
Unit 1, Rose Lane Industrial Estate          

  Rose Lane             
Lenham Heath           

Maidstone          

Page 9 of 10



Acronym
HS
EH
CU
1D
2D

Total
AL
AR
#1
#2
_
+

GC - Single coil gas chromatography
GC-GC - Double coil gas chromatography
Aliphatics & Aromatics
Aliphatics only
Aromatics only
EH_2D_Total  but with humics mathematically subtracted
EH_2D_Total  but with fatty acids mathematically subtracted
Operator - underscore to separate acronyms (exception for +)
Operator to indicate cumulative eg. EH+HS_Total or EH_CU+HS_Total

Det - Acronym

Clean-up  -  e.g. by florisil, silica gel

                                                                 Tel : 01622 850410                                                                                       '

List of HWOL Acronyms and Operators
DETS Report No:  23-03589

LK Consult Limited

Site Reference:  Hilton Lane, Prestwich

Project / Job Ref:  LKC 21 1545

Order No:  None Supplied

Reporting Date:  21/03/2023

Description
Headspace analysis
Extractable Hydrocarbons -  i.e. everything extracted by the solvent

Kent ME17 2JN           

DETS Ltd              
Unit 1, Rose Lane Industrial Estate          

  Rose Lane             
Lenham Heath           

Maidstone          
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Summary Table for the Generic Assessment Criteria for Human Health Risk 
Assessment Land Quality Management (LQM) S4ULs. 

 
All GAC are based on sandy 
loam soils with a pH 7.  LQM Generic Assessment Criteria (mg/kg) Dry weight soil 

Contaminant SOM Res +  Res - Allot. Comm. POSresi POSpark 

M
et

al
s 

Inorganic Arsenic 6% 37 40 43 640 79 170 
Beryllium 6% 1.7 1.7 35 12 2.2 63 

Boron 6% 290 11,000 45 240,000 21,000 46,000 
Cadmium 6% 11 85 1.9 190 120 532 

Chromium (III) 6% 910 910 18,000 8,600 1,500 33,000 
Chromium (VI) 6% 6.0 6.0 1.8 33 7.7 220 

Copper 6% 2,400 7,100 520 68,000 12,000 44,000 
Elemental Mercury 6% 1.2 1.2 21 58 (25.8) vap 16 30 (25.8) vap 
Inorganic Mercury 6% 40 56 19 1,100 120 240 

Methylmercury 6% 11 15 6.0 320 40 68 
Nickel (update 2015) 6% 126 181 53 983 231 804 

Selenium 6% 250 430 88 12,000 1,100 1,800 
Vanadium 6% 410 1,200 91 9,000 2,000 5,000 

Zinc 6% 3,700 40,000 620 730,000 81,000 170,000 

B
TE

X 
C

om
po

un
ds

 

Benzene 
1% 0.087 0.38 0.017 27 72 90 

2.5% 0.17 0.70 0.034 47 72 100 
6% 0.37 1.4 0.075 90 73 110 

Toluene 
1% 130 880 (869) vap 22 56,000 (869) vap 56,000 87,000 (869) vap 

2.5% 290 1,900 51 110,000 (1,920) vap 56,000 95,000 (1,920) vap 
6% 660 3,900 120 180,000 (4,360) vap 56,000 100,000 (4,360) vap 

Ethylbenzene 
1% 47 83 16 5,700 (518) vap 24,000 17,000 (518) vap 

2.5% 110 190 39 13,000 (1,220) vap 24,000 22,000 (1,220) vap 
6% 260 440 91 27,000 (2,840) vap 25,000 27,000 (2,840) vap 

ο-xylene 
1% 60 88 28 6,600 (478) sol 41,000 17,000 (478) sol 

2.5% 140 210 67 15,000 (1,120) sol 42,000 24,000 (1,120) sol 
6% 330 480 160 33,000 (2,620) sol 43,000 33,000 (2,620) sol 

m-xylene 
1% 59 82 31 6,200 (625) vap 41,000 17,000 (625) vap 

2.5% 140 190 74 14,000 (1,470) vap 42,000 24,000 (1,470) vap 
6% 320 450 170 31,000 (3,460) vap 43,000 32,000 (3,460) vap 

ρ-xylene 
1% 56 79 29 5,900 (576) sol 41,000 17,000 (576) sol 

2.5% 130 180 69 14,000 (1,350) sol 42,000 23,000 (1,350) sol 
6% 310 430 160 30,000 (3,170) sol 43,000 31,000 (3,170) sol 

NOTES 
Sol / vap = solubility / vapour limit (potentially use if free product identified, although highly conservative). 
f = oral, dermal and inhalation exposures compared to oral HCV. 



 
All GAC are based on sandy 
loam soils with a pH 7.  LQM Generic Assessment Criteria (mg/kg) Dry weight soil 

Contaminant SOM Res +  Res - Allot. Comm. POSresi POSpark 

Po
ly

cy
cl

ic
 A

ro
m

at
ic

 H
yd

ro
ca

rb
on

s 
 (P

A
H

s)
 

Acenaphthene 
1% 210 3,000 (57.1) sol 34 84,000 (57.0) sol 15,000 29,000 

2.5% 510 4,700 (141) sol 85 97,000 (141) sol 15,000 30,000 
6% 1,100 6,000 (336) sol 200 100,000 15,000 30,000 

Acenaphthylene 
1% 170 2,900 (86.1) sol 28 83,000 (86.1) sol 15,000 29,000 

2.5% 420 4,600 (212) sol 69 97,000 (212) sol 15,000 30,000 
6% 920 6,000 (506) sol 160 100,000 15,000 30,000 

Anthracene 
1% 2,400 31,000 (1.17) vap 380 520,000 74,000 150,000 

2.5% 5,400 35,000 950 540,000 74,000 150,000 
6% 11,000 37,000 2,200 540,000 74,000 150,000 

Benz(a)anthracene 
1% 7.2 11 2.9 170 29 49 

2.5% 11 14 6.5 170 29 56 
6% 13 15 13 180 29 62 

Benzo(a)pyrene (only) 
1% 2.2 3.2 0.97 35 5.7 11 

2.5% 2.7 3.2 2.0 35 5.7 12 
6% 3.0 3.2 3.5 36 5.7 13 

Benzo(b)fluoranthene 
1% 2.6 3.9 0.99 44 7.1 13 

2.5% 3.3 4.0 2.1 44 7.2 15 
6% 3.7 4.0 3.9 45 7.2 16 

Benzo(ghi)perylene 
1% 320 360 290 3,900 640 1,400 

2.5% 340 360 470 4,000 640 1,500 
6% 350 360 640 4,000 640 1,600 

Benzo(k)fluoranthene 
1% 77 110 37 1,200 190 370 

2.5% 93 110 75 1,200 190 410 
6% 100 110 130 1,200 190 440 

Chrysene 
1% 15 30 4.1 350 57 93 

2.5% 22 31 9.4 350 57 110 
6% 27 32 19 350 57 120 

Dibenzo(ah)anthracene 
1% 0.24 0.31 0.14 3.5 0.57 1.1 

2.5% 0.28 0.32 0.27 3.6 0.58 1.3 
6% 0.3 0.32 0.43 3.6 0.58 1.4 

Fluoranthene 
1% 280 1,500 52 23,000 3,100 6,300 

2.5% 560 1,600 130 23,000 3,100 6,300 
6% 890 1,600 290 23,000 3,100 6,400 

Fluorene 
1% 170 2,800 (36.0) sol 27 63,000 (30.9) sol 9,900 20,000 

2.5% 400 3,800 (76.5) sol 67 68,000 9,900 20,000 
6% 860 4,500 (183) sol 160 71,000 9,900 20,000 

Indeno(123-cd)pyrene 
1% 27 45 9.5 500 82 150 

2.5% 36 46 21 510 82 170 
6% 41 46 39 510 82 180 

Naphthalene 
1% 2.3 f 2.3 f 4.1 f 190 f (76.4) sol 4,900 f 1,200 f (76.4) sol 

2.5% 5.6 f 5.6 f 10 f 460 f (183) sol 4,900 f 1,900 f (183) sol 
6% 13 f 13 f 24 f 1,100 f (432) sol 4,900 f 3,000 

Phenanthrene 
1% 95 1,300 (36.0) sol 15 22,000 3,100 6,200 

2.5% 220 1,500 38 22,000 3,100 6,200 
6% 440 1,500 90 22,000 3,100 6,300 

Pyrene 
1% 620 3,700 110 54,000 7,400 15,000 

2.5% 1,200 3,800 270 54,000 7,400 15,000 
6% 2,000 3,800 620 54,000 7,400 15,000 

Coal Tar  
(B(a)P as surrogate 

marker) 

1% 0.79 1.2 0.32 15 2.2 4.4 
2.5% 0.98 1.2 0.67 15 2.2 4.7 
6% 1.1 1.2 1.2 15 2.2 4.8 

NOTES 
Sol / vap = solubility / vapour limit (potentially use if free product identified, although highly conservative). 
f = naphthalene is based on comparison of inhalation exposure with TDIinhal for localised effect. 

 



 
 

All GAC are based 
on sandy loam soils 
with a pH 7. 

LQM Generic Assessment Criteria (mg/kg) Dry weight soil 

Contaminant SOM Res + Res - Allot. Comm. POSresi POSpark 

 

Aliphatic        
EC 5-6 1% 42 42 730 3,200 (304) sol 570,000(304)sol 95,000 (304) sol 
EC>6-8 1% 100 100 2,300 7,800 (144) sol 600,000 150,000 (144) sol 
EC>8-10 1% 27 27 320 2,000 (78) sol 13,000 14,000 (78) vap 

Pe
tr

ol
eu

m
 H

yd
ro

ca
rb

on
s 

EC>10-12 1% 130 (48) vap 130 (48) vap 2,200 9,700 (48) sol 13,000 21,000 (48) vap 
EC>12-16 1% 1,100 (24) sol 1,100 (24) sol 11,000 59,000 (24) sol 13,000 25,000 (24) sol 
EC>16-35 1% 65,000 (8.48) f,sol 65,000 (8.48) f,sol 260,000 f 160,000 f 250,000 f 450,000 f 
EC>35-44 1% 65,000 (8.48) f,sol 65,000 (8.48) f,sol 260,000 f 160,000 f 250,000 f 450,000 f 
Aliphatic        
EC 5-6 2.5% 78 78 1,700 5,900 (558) sol 590,000 130,000 (558) sol 
EC>6-8 2.5% 230 230 5,600 17,000 (322) sol 610,000 220,000 (322) sol 
EC>8-10 2.5% 65 65 770 4,800 (190) vap 13,000 18,000 (190) vap 
EC>10-12 2.5% 330 (118) vap 330 (118) vap 4,400 23,000 (118) vap 13,000 23,000 (118) vap 
EC>12-16 2.5% 2,400 (59) sol 2,400 (59) sol 13,000 82,000 (59) sol 13,000 25,000 (59) sol 
EC>16-35 2.5% 92,000 (21) f,sol 92,000 (21) f,sol 270,000 f 1,700,000 f 250,000 f 480,000 f 
EC>35-44 2.5% 92,000 (21) f,sol 92,000 (21) f,sol 270,000 f 1,700,000 f 250,000 f 480,000 f 
Aliphatic        
EC 5-6 6% 160 160 3,900 12,000 (1,150) sol 600,000 180,000 (1,150) sol 
EC>6-8 6% 530 530 13,000 40,000 (736) sol 620,000 320,000 (736) sol 
EC>8-10 6% 150 150 1,700 11,000 (451) vap 13,000 21,000 (451) vap 
EC>10-12 6% 760 (283) vap 760 (283) vap 7,300 47,000 (283) vap 13,000 24,000 (283) vap 
EC>12-16 6% 4,300 (142) sol 4,400 (142) sol 13,000 90,000 (142) sol 13,000 26,000 (142) sol 
EC>16-35 6% 110,000f 110,000f 270,000 f 1,800,000f 250,000 f 490,000 f 
EC>35-44 6% 110,000f 110,000f 270,000 f 1,800,000f 250,000 f 490,000 f 
        
Aromatic        
EC5-7(benzene 
as non-threshold) 1% 70 370 13 26,000 (1,220) sol 56,000 76,000 (1,220) sol 

EC>7-8(toluene) 1% 130 860 22 56,000 (869) vap 56,000 87,000 (869) vap 
EC>8-10 1% 34 47 8.6 3,500 (613) vap 5,000 7,200 (613) vap 
EC>10-12 1% 74 250 13 16,000 (364) sol 5,000 9,200 (364) sol 
EC>12-16 1% 140 1,800 23 36,000 (169 )sol 5,100 10,000  
EC>16-21 1% 260 f 1,900 f 46 f 28,000 f 3,800 f 7,600 f 
EC>21-35 1% 1,100 f 1,900 f 370 f 28,000 f 3,800 f 7,800 f 
EC>35-44 1% 1,100 f 1,900 f 370f 28,000 f 3,800 f 7,800 f 
Aromatic        
EC5-7(benzene 
as non-threshold) 2.5% 140 690 27 46,000 (2,260) sol 56,000 84,000 (2,260) sol 

EC>7-8(toluene) 2.5% 290 1,800 51 110,000 (1,920) sol 56,000 95,000 (1,920) sol 
EC>8-10 2.5% 83 110 21 8,100 (1,500) vap 5,000 8,500 (1,500) vap 
EC>10-12 2.5% 180 590 31 28,000 (899) sol 5,000 9,700 (899) sol 
EC>12-16 2.5% 330 2,300 (419) sol 57 37,000 5,100 10,000  
EC>16-21 2.5% 540 f 1,900 f 110 f 28,000 f 3,800 f 7,700 f 
EC>21-35 2.5% 1,500 f 1,900 f 820 f 28,000 f 3,800 f 7,800 f 
EC>35-44 2.5% 1,500 f 1,900 f 820 f 28,000 f 3,800 f 7,800 f 
Aromatic        
EC5-7(benzene 
as non-threshold) 6% 300 1,400 57 86,000 (4,710) sol 56,000 92,000 (4,710) sol 

EC>7-8(toluene) 6% 660 3,900 120 180,000 (4,360) 
vap 56,000 100,000 (4,360) vap 

EC>8-10 6% 190 270 51 17,000 (3,580) vap 5,000 9,300 (3,580) vap 
EC>10-12 6% 380 1,200 74 34,000 (2,150) sol 5,000 10,000 
EC>12-16 6% 660 2,500 130 38,000 5,100 10,000  
EC>16-21 6% 930f 1,900 f 260 f 28,000 f 3,800 f 7,800 f 
EC>21-35 6% 1,700 f 1,900 f 1,600 f 28,000 f 3,800 f 7,900 f 
EC>35-44 6% 1,700 f 1,900 f 1,600 f 28,000 f 3,800 f 7,900 f 
Aliphatic 
+Aromatic 
>EC44 

1% 1,600 f 1,900 f 1,200 f 28,000 f 3,800 f 7,800 f 
2.5% 1,800 f 1,900 f 2,100 f 28,000 f 3,800 f 7,800 f 
6% 1,900 f 1,900 f 3,000 f 28,000 f 3,800 f 7,900 f 

NOTES 
Sol / vap = solubility / vapour limit (potentially use if free product identified, although highly conservative). 
f = oral, dermal and inhalation exposures compared to oral HCV. 



 
All GAC are based on sandy loam 
soils with a pH 7.  LQM Generic Assessment Criteria (mg/kg) Dry weight soil 

Contaminant SOM Res +  Res - Allot. Comm. POSresi POSpark 

C
hl

oa
lk

an
es

 a
nd

 A
lk

en
es

  &
 E
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ve
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1,2 Dichloroethane 
(DCA) 

1% 7.1E-03 9.2E-03 4.6E-03 0.67 29 21 
2.5% 1.1E-02 1.3E-02 8.3E-03 0.97 29 24 
6% 1.9E-02 2.3E-02 1.6E-02 1.7 29 28 

1,1,1 Trichloroethane 
(TCA) 

1% 8.8 9.0 48 660 140,000 57,000 (1,425) vap 
2.5% 18 18 110 1,300 140,000 76,000 (2,915) vap 
6% 39 40 240 3,000 140,000 100,000 (6,392) vap 

1,1,2,2-Tetrachloroethanes 
(PCA) 

1% 1.6 3.9 0.41 270 1,400 1,800 
2.5% 3.4 8.0 0.89 550 1,400 2,100 
6% 7.5 17 2.0 1,100 1,400 2,300 

1,1,1,2-Tetrachloroethanes 
(PCA) 

1% 1.2 1.5 0.79 110 1,400 1,500 
2.5% 2.8 3.5 1.9 250 1,400 1,800 
6% 6.4 8.2 4.4 560 1,400 2,100 

Tetrachloroethene (PCE) 
1% 0.18 0.18 0.65 19 1,400 810 (424) sol 

2.5% 0.39 0.40 1.5 42 1,400 1,100 (951) sol 
6% 0.90 0.92 3.6 95 1,400 1,500 

Tetrachloromethane (carbon 
tetrachloride) 

1% 2.6E-02 2.6E-02 0.45 2.9 890 190 
2.5% 5.6E-02 5.6E-02 1.0 6.3 920 270 
6% 0.13 0.13 2.4 14 950 400 

Trichloroethene (TCE) 
1% 1.6E-02 1.7E-02 4.1E-02 1.2 120 70 

2.5% 3.4E-02 3.6E-02 9.1E-02 2.6 120 91 
6% 7.5E-02 8.0E-02 0.21 5.7 120 120 

Trichloromethane (chloroform) 
1% 0.91 1.2 0.42 99 2,500 2,600 

2.5% 1.7 2.1 0.83 170 2,500 2,800 
6% 3.4 4.2 1.7 350 2,500 3,100 

Chloroethene (vinyl chloride) 
1% 6.4E-04 7.7E-04 5.5E-04 5.9E-02 3.5 4.8 

2.5% 8.7E-04 1.0E-03 1.0E-03 7.7E-02 3.5 5.0 
6% 1.4E-03 1.5E-03 1.8E-03 0.12 3.5 5.4 

2,4,6-Trinitritoluene (TNT) 
1% 1.6 65 0.24 1,000 130 260 

2.5% 3.7 66 0.58 1,000 130 270 
6% 8.1 66 1.4 1,000 130 270 

RDX 
1% 120 13,000 17 210,000 26,000 49,000 (18.7) sol 

2.5% 250 13,000 38 210,000 26,000 51,000 
6% 540 13,000 85 210,000 27,000 53,000 

HMX 
1% 5.7 6,700 0.86 110,000 13,000 23,000 (0.35) vap 

2.5% 13 6,700 1.9 110,000 13,000 23,000 (0.39) vap 
6% 26 6,700 3.9 110,000 13,000 24,000 (0.48) vap 

Pe
st

ic
id

es
 

Aldrin 
1% 5.7 7.3 3.2 170 18 30 

2.5% 6.6 7.4 6.1 170 18 31 
6% 7.1 7.5 9.8 170 18 31 

Dieldrin 
1% 0.97 7.0 0.17 170 18 30 

2.5% 2.0 7.3 0.41 170 18 30 
6% 3.5 7.4 0.96 170 18 31 

Atrazine 
1% 3.3 610 0.5 9,300 1,200 2,300 

2.5% 7.8 620 1.2 9,400 1,200 2,400 
6% 17.4 620 2.7 9,400 1,200 2,400 

Dichlorvos 
1% 3.2E-02 6.4 4.9E-03 140 16 26 

2.5% 6.6E-02 6.5 1.0E-02 140 16 26 
6% 0.14 6.6 2.2E-02 140 16 27 

Endosulfanns (2 isomers) 
1% 7.4 160 (3.0E-03) vap 1.2 5,600 (3.0E-03) vap 1,200 2,300 

2.5% 18 280 (7.0E-03) vap 2.9 7,400 (7.0E-03) vap 1,200 2,400 
6% 41 410 (1.6E-02) vap 6.8 8,400 (1.6E-02) vap 1,200 2,500 

Hexachlorocyclohexane (3 
isomers), inc Lindane 

1% 8.5E-02 3.7 1.3E-02 65 8.1 15 
2.5% 0.2 3.8 3.2E-02 65 8.1 15 
6% 0.46 3.8 7.7E-02 65 8.1 16 

NOTES 
Sol / vap = solubility / vapour limit (potentially use if free product identified, although highly conservative). 

 
 
 
 



 
All GAC are based on 
sandy loam soils with a pH 
7. 

 LQM Generic Assessment Criteria (mg/kg) Dry weight soil 

Contaminant SOM Res +  Res - Allot. Comm. POSresi POSpark 

C
hl
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Chlorobenzene 
1% 0.46 0.46 5.9 56 11,000 1,300 (675) sol 

2.5% 1.0 1.0 14 130 13,000 2,000 (1,520) sol 
6% 2.4 2.4 32 290 14,000 2,900 

Dichlorobenzenes  
(3 isomers) 

1% 23 24 94 2,000 (571) sol 90,000 24,000 (571) sol 
2.5% 55 57 230 4,800 (1,370) sol 95,000 36,000 (1,370) sol 
6% 130 130 540 11,000 (3,240) sol 98,000 51,000 (3,270) sol 

Trichlorobenzenes  
(3 isomers) 

1% 2.6 2.6 55 220 15,000 1,700 (318) vap 
2.5% 6.4 6.4 140 530 17,000 2,600 (786) vap 
6% 15 15 320 1,300 19,000 4,000 (1,880) vap 

Tetrachlorobenzenes 
(3 isomers) 

1% 0.66 0.75 0.38 49 (39.4) vap 78 110 (39) vap 
2.5% 1.6 1.9 0.90 120 (98.1) vap 79 120 
6% 3.7 4.3 2.2 240 (235) vap 79 130 

Pentachlorobenzene 
1% 5.8 19 1.2 640 (43.0) sol 100 190 

2.5% 12 30 3.1 770 (107) sol 100 190 
6% 22 38 7.0 830 100 190 

Hexachlorobenzene 
1% 1.8 (0.20) vap 4.1 (0.20) vap 0.47 110 (0.20) vap 16 30 

2.5% 3.3 (0.50) vap 5.7 (0.50) vap 1.1 120 16 30 
6% 4.9 6.7 (1.2) vap 2.5 120 16 30 

C
hl

or
op

he
no
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Chlorophenols  
(4 congeners) 

1% 0.87 g 94 0.13 g 3,500 620 1,100 
2.5% 2.0 150 0.30 4,000 620 1,100 
6% 4.5 210 0.70 4,300 620 1,100 

Pentachlorophenol 
1% 0.22 27 (16.4) vap 3.0E-02 400 60 110 

2.5% 0.52 29 8.0E-02 400 60 120 
6% 1.2 31 0.19 400 60 120 

O
th

er
s 

Carbon Disulphide 
1% 0.14 0.14 4.8 11 11,000 1,300 

2.5% 0.29 0.29 10 22 11,000 1,900 
6% 0.62 0.62 23 47 11,000 2,700 

Hexachlorobutadiene 
1% 0.29 0.32 0.25 31 25 48 

2.5% 0.7 0.78 0.61 66 25 50 
6% 1.6 1.8 1.4 120 25 51 

Phenol 
1% 280 750 66 760 dir (31,000) 760 dir (11,000) 760 dir (8,600) 

2.5% 550 1,300 140 1,500 dir (35,000) 1,500 dir (11,000) 1,500 dir (9,700) 
6% 1,100 2,300 280 3,200 dir (37,000) 3,200 dir (11,000) 3,200 dir (11,000) 

NOTES 
Sol / vap = solubility / vapour limit (potentially use if free product identified, although highly conservative). 
dir = S4uls based on threshold protective of direct skin contact with phenol (brackets long term exposure for illustration purposes). 
g = derived based on 2,3,4,6-tetrachlorophenol. 

 



 

 

 


