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/.�&RQVXOW�

'RFXPHQW�9HULILFDWLRQ�

6LWH�$GGUHVV� +LOWRQ�/DQH���%XWWHUVWLOH�&ORVH��3UHVWZLFK��0DQFKHVWHU��0����56�

5HSRUW�7LWOH� 3KDVH� �� *HR�(QYLURQPHQWDO� ,QYHVWLJDWLRQ�� 5LVN� $VVHVVPHQW� DQG�
5HPHGLDWLRQ�6WUDWHJ\�

-RE�1XPEHU� /.&��������� 'RFXPHQW�5HI�� &/�����/.&������������

'DWH�,VVXHG� ��WK�0D\������ 5HSRUW�9HUVLRQ� 5��

3UHSDUHG�%\� (OOD�0FOHRG��
$VVXQWD�7UDSDQHVH� 5HYLHZHG�%\� 0LFKHOOH�7KRUQLOH\�

3DXO�4XLPE\�

�

5HYLVLRQ�5HFRUG�

5HYLVLRQ�
1R�� 'DWH� 1DWXUH�RI�5HYLVLRQ� $SSURYHG�%\�

� � � �

�
',6&/$,0(5�
7KLV�UHSRUW�KDV�EHHQ�SUHSDUHG�E\�/.�&RQVXOW��/.&��ZKR�KDYH�H[HUFLVHG�VXFK�SURIHVVLRQDO�
VNLOO��FDUH�DQG�GLOLJHQFH�DV�PD\�UHDVRQDEO\�EH�H[SHFWHG�RI�D�SURSHUO\�TXDOLILHG�DQG�FRPSHWHQW�
FRQVXOWDQW��H[SHULHQFHG�LQ�SUHSDULQJ�UHSRUWV�RI�D�VLPLODU�VFRSH��
+RZHYHU��WR�WKH�H[WHQW�WKDW�WKH�UHSRUW�LV�EDVHG�RU�UHOLHV�XSRQ�LQIRUPDWLRQ�FRQWDLQHG�LQ�UHFRUGV��
UHSRUWV�RU�RWKHU�PDWHULDOV�SURYLGHG�WR�/.&��ZKLFK�KDYH�QRW�EHHQ�LQGHSHQGHQWO\�SURGXFHG�RU�
YHULILHG�� /.&� JLYHV� QR� ZDUUDQW\�� UHSUHVHQWDWLRQ� RU� DVVXUDQFH� DV� WR� WKH� DFFXUDF\� RU�
FRPSOHWHQHVV�RI�VXFK�LQIRUPDWLRQ��
7KLV�UHSRUW�LV�LVVXHG�RQ�WKH�FRQGLWLRQ�WKDW�/.&�ZLOO�QRW�EH�KHOG�OLDEOH�IRU�DQ\�ORVV�DULVLQJ�IURP�
JURXQG� FRQGLWLRQV� EHWZHHQ� VDPSOLQJ� SRLQWV� �L�H�� ERUHKROHV�WULDO� SLWV�KDQG� DXJHUV�VXUIDFH�
VDPSOHV��ZKLFK�KDYH�QRW�EHHQ�VKRZQ�E\�WKH�VDPSOLQJ�SRLQWV�RU�UHODWHG�WHVWLQJ�FDUULHG�RXW�
GXULQJ�WKH�LQYHVWLJDWLRQ��QRU�IRU�DQ\�ORVV�DULVLQJ�IURP�FRQGLWLRQV�EHORZ�WKH�PD[LPXP�GHSWK�RI�
WKH�LQYHVWLJDWLRQ��2SLQLRQV�RQ�VXFK�FRQGLWLRQV��ZKHUH�JLYHQ��DUH�IRU�JHQHUDO�JXLGDQFH�RQO\��
7KLV�UHSRUW�LV�SUHSDUHG�VROHO\�IRU�WKH�EHQHILW�RI�/HR�3UHVWZLFK�/LPLWHG�,W�PD\�QRW�EH�UHOLHG�XSRQ�
E\��RU� VXEPLWWHG� WR�D� WKLUG�SDUW\� IRU� WKHLU� UHOLDQFH� IRU� WKH�SXUSRVHV�RI� YDOXDWLRQ��PRUWJDJH��
LQVXUDQFH�DQG�UHJXODWRU\�DSSURYDO��XQWLO�DOO�LQYRLFHV�KDYH�EHHQ�VHWWOHG�LQ�IXOO��
7KRVH�XVLQJ�WKLV� LQIRUPDWLRQ� LQ�VXEVHTXHQW�DVVHVVPHQWV�RU�HYDOXDWLRQV�GR�VR�DW� WKHLU�RZQ�
ULVN�� �
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6LWH�'HWDLOV�
�
6LWH�/RFDWLRQ�� 6RXWKZHVW�HQG�RI�%XWWHUVWLOH�&ORVH��VRXWK�RI�+LOWRQ�/DQH��3UHVWZLFK��0DQFKHVWHU���

&HQWUHG�DW�DSSUR[LPDWH�1DWLRQDO�*ULG�5HIHUHQFH�������(�������1��
6LWH�$UHD�� �����P��
&XUUHQW�/DQG�8VH�� 9DFDQW�VLWH�FRPSULVLQJ�RYHUJURZQ�YHJHWDWLRQ���
3URSRVHG�
'HYHORSPHQW��

5HVLGHQWLDO�KRXVLQJ�ZLWK�JDUGHQV���VRIW�ODQGVFDSLQJ��
�

3XUSRVH�RI�5HSRUW�� &RQWDPLQDWLRQ�DQG�*HRWHFKQLFDO�$VVHVVPHQW��
�
3UHOLPLQDU\�5LVN�$VVHVVPHQW�
�
35$�'HWDLOV�� 8QGHUWDNHQ�E\�/.&�LQ�2FWREHU�������5HI��/.&�������������
+LVWRU\�� 8QUHIHUHQFHG�EXLOGLQJV��HPEDQNPHQWV�� UHIXVH�KHDS� �� ODQGILOO� �FRQWLQXHV�RIIVLWH�WR�

WKH�QRUWK���
*HRORJ\���
+\GURJHRORJ\��

+XPPRFN\�*ODFLDO�'HSRVLWV��6HFRQGDU\�$TXLIHU��RYHU�&KHVWHU�)RUPDWLRQ��3ULQFLSDO�
$TXLIHU���0DQFKHVWHU�0DUOV��6HFRQGDU\�%�$TXLIHU��PDSSHG�LQ�WKH�QRUWK�RI�VLWH��

/DQGILOOV� �� ,QILOOHG�
*URXQG��

�QR��UHFRUGHG�ODQGILOOV�ZLWKLQ����P�RI�VLWH��LQFOXGLQJ��QR��RQ�VLWH��3RWHQWLDOO\�LQILOOHG�
JURXQG�LGHQWLILHG�RQ�VLWH�DQG�ZLWKLQ����P�RI�VLWH���

3UHOLPLQDU\�&RQFHSWXDO�
0RGHO��
�
3/ 3ROOXWDQW�/LQNDJH�

3/��'LUHFW�&RQWDFW��+XPDQ�+HDOWK���0RGHUDWH�5LVN� �PHWDOV��3$+V��$&0V��RWKHU�
RUJDQLF���LQRUJDQLF�FRQWDPLQDQWV���
3/��,QKDODWLRQ�RI�9DSRXUV��0RGHUDWH���/RZ�5LVN��YRODWLOH�FRQWDPLQDQWV���
3/��*DV��+LJK�5LVN��KD]DUGRXV�JDV���
3/��&RQWUROOHG�ZDWHUV��0RGHUDWH�5LVN��PRELOH�FRQWDPLQDQWV���

5HFRPPHQGDWLRQV�� 6LWH� ,QYHVWLJDWLRQ� ZDV� UHFRPPHQGHG� WR� IXUWKHU� DVVHVV� DOO� WKH� DERYH� SROOXWDQW�
OLQNDJHV��

�
*URXQG�,QYHVWLJDWLRQ�:RUN�8QGHUWDNHQ�
�
'DWH�RI�,QYHVWLJDWLRQ�� �WK�)HEUXDU\�������
,QWUXVLYH�,QYHVWLJDWLRQ�
:RUN�8QGHUWDNHQ��

�QR��ZLQGRZ�VDPSOH�ERUHKROHV��:6����:6������
�QR��FDEOH�SHUFXVVLRQ�ERUHKROH��&3������

0RQLWRULQJ�:HOOV�� ,QVWDOOHG�LQ�DOO�ERUHKROHV���
6RLO�6DPSOLQJ�� �QR��VDPSOHV�WHVWHG�IRU�PHWDOV��VSHFLDWHG�3$+V��S+��VXOSKDWH��DVEHVWRV�DQG�620��

�QR��VDPSOHV�WHVWHG�IRU�PHWDOV��VSHFLDWHG�3$+V��F\DQLGH��S+��VXOSKDWH��DVEHVWRV��
SKHQRO��73+&:*��%7(;��DQG�620��
�QR��VDPSOH�WHVWHG�IRU�HWK\OHQH�JO\FRO��
�QR��VDPSOH�WHVWHG�IRU�DVEHVWRV�LGHQWLILFDWLRQ��
�QR��VDPSOHV�WHVWHG�IRU�GLVVROYHG�RUJDQLF�FDUERQ���

*URXQGZDWHU�6DPSOLQJ�� �QR�VDPSOHV�WHVWHG�IRU�PHWDOV��VSHFLDWHG�3$+V��F\DQLGH��S+��VXOSKDWH��KDUGQHVV��
SKHQRO��73+&:*�DQG�%7(;��

0RQLWRULQJ�� �QR��JDV�PRQLWRULQJ�YLVLWV���
,QVLWX�DQG�/DERUDWRU\�
*HRWHFKQLFDO�7HVWLQJ��

637V��36'V��VLQJOH�VWDJH�WULD[LDO�DQG�%5(�6'��6KRUW�6XLWH��

�
� �
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*URXQG�&RQGLWLRQV�DQG�*HRWHFKQLFDO�$VVHVVPHQW�
�
*HQHUDO�*URXQG�
FRQGLWLRQV�

0DGH�*URXQG�XS�WR�D�GHSWK�RI����PEJO�ZLWKLQ�DUH�RI�IRUPHU�ODQGILOO���
/RRVH�6$1'�WR�PHGLXP�GHQVH�6$1'�WR�DW�OHDVW����PEJO���
6DQG\�&/$<�IURP�D�GHSWK�RI�����DW�&3������
*URXQGZDWHU�DW����PEJO�

$OORZDEOH�%HDULQJ�
3UHVVXUH�

3LOH�FDSDFLW\�RI�DSSUR[LPDWHO\����WR����N1�DW�D�GHSWK�RI����PEJO�ZLWKLQ�WKH�PHGLXP�
GHQVH�6$1'��

$QWLFLSDWHG�
)RXQGDWLRQ�7\SH�

'HHS�SLOH�IRXQGDWLRQV��

2WKHU�
&RQVLGHUDWLRQV�

7KH�HIIHFWV�RI�WUHHV�QHHGV�WR�EH�FRQVLGHUHG��
7HPSRUDU\�VXSSRUWV�RI�H[FDYDWLRQV�PD\�EH�UHTXLUHG��
'HWDLOHG�GHVLJQ�VKRXOG�EH�FDUULHG�RXW�E\�VWUXFWXUDO�HQJLQHHU��
&RQFUHWH�5HTXLUHPHQWV�'6��$&����

�
&RQWDPLQDWLRQ�5LVN�$VVHVVPHQW�
�
7KH�WDEOH�EHORZ�VKRZV�D�VXPPDU\�RI� WKH�ULVN�DVVHVVPHQWV�XQGHUWDNHQ�IRU�HDFK�SROOXWDQW�
OLQNDJH��WKH�UHYLVHG�FRQFHSWXDO�PRGHO�DQG�UHFRPPHQGDWLRQ�IRU�HLWKHU�UHPHGLDWLRQ�DQG���RU�
IXUWKHU�LQYHVWLJDWLRQ��
�

3ROOXWDQW�/LQNDJH� 5LVN� 5HFRPPHQGDWLRQV�

��

&RQWDPLQDQWV� SRVLQJ� D� ULVN� WR�
VLWH� XVHUV� YLD� GHUPDO� FRQWDFW��
LQJHVWLRQ�DQG� LQKDODWLRQ� �RI� VRLO��
GXVW��ILEUHV�DQG�YHJHWDEOHV���

0RGHUDWH�
��(OHYDWHG�3$+V�DQG�KHDY\�PHWDOV�LGHQWLILHG�LQ�PDGH�
JURXQG��

��5HFRPPHQGDWLRQV�� 5HPHGLDWLRQ� UHTXLUHG� LQ�
JDUGHQ�DUHDV���

0RGHUDWH���/RZ��
�ORFDOLVHG��

��&KU\VRWLOH� SDSHU� LGHQWLILHG� LQ� ORFDOLVHG� DUHD�
�KLVWRULFDO�ODQGILOO��DQG�UHPRYHG��

��5HFRPPHQGDWLRQV��5HPHGLDWLRQ�UHTXLUHG��

/RZ�
��1R�HOHYDWHG�73+�RU�HWK\OHQH�JO\FRO��
��5HFRPPHQGDWLRQV�� 1R� VSHFLILF� UHPHGLDWLRQ�
UHTXLUHG��

��
9RODWLOH� FRQWDPLQDQWV� SRVLQJ� D�
ULVN� WR� VLWH� XVHUV� YLD� WKH�
LQKDODWLRQ�RI�YDSRXUV��

0RGHUDWH�
��(OHYDWHG�QDSKWKDOHQH�LQ�:6����DQG�:6�����
��5HFRPPHQGDWLRQV�� )XUWKHU� LQYHVWLJDWLRQ� DQG�
DVVHVVPHQW�UHTXLUHG���

��

*DV� SRVLQJ� D� ULVN� WR� EXLOGLQJV�
DQG�VLWH�XVHUV�YLD�WKH�PLJUDWLRQ�RI�
JDV� LQWR� EXLOGLQJ� FDXVLQJ�
H[SORVLRQ�DQG�DVSK\[LDWLRQ��

0RGHUDWH�
��(OHYDWHG�&2��LQ�DUHD�RI�IRUPHU�ODQGILOO�KRZHYHU�ORZ�
IORZ�UDWHV���

��5HFRPPHQGDWLRQV�� *DV� SURWHFWLRQ� PHDVXUHV� LQ�
OLQH�ZLWK�&6����$PEHU���UHTXLUHG��

0RGHUDWH���/RZ�
��/RZ� JDV� FRQFHQWUDWLRQV� DQG� IORZ� UDWHV� DFURVV�
UHPDLQGHU�RI�WKH�VLWH��

��5HFRPPHQGDWLRQV��1R�UHPHGLDWLRQ�UHTXLUHG��

��

0RELOH� FRQWDPLQDWLRQ� SRVLQJ� D�
ULVN� WR� FRQWUROOHG� ZDWHUV� YLD� WKH�
PLJUDWLRQ� WKURXJK� SHUPHDEOH�
VWUDWD��

/RZ�
��6OLJKWO\�HOHYDWHG�DUVHQLF�DQG�]LQF�QRW�DQWLFLSDWHG�WR�
SRVH�D�VLJQLILFDQW�ULVN��

��5HFRPPHQGDWLRQV��1R�UHPHGLDWLRQ�UHTXLUHG��

�
�
5HFRPPHQGDWLRQV�DQG�5HPHGLDO�6WUDWHJ\�
�
7KH� WDEOH� EHORZ� VKRZV� WKH� UHPHGLDWLRQ� DQG� YDOLGDWLRQ� UHTXLUHPHQWV� IRU� WKH� VLWH�� 7KLV�
LQIRUPDWLRQ�VKRXOG�EH�GRFXPHQWHG�LQ�D�6LWH�&RPSOHWLRQ�5HSRUW�IRU�VXEPLVVLRQ�WR�WKH�/RFDO�
$XWKRULW\��
� �
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3/� 3KDVH� 5HPHGLDWLRQ�5HTXLUHPHQWV� 9DOLGDWLRQ�
5HTXLUHPHQWV�
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(DUWKZRUNV�6LWH�,QVSHFWLRQV�
$�ZDWFKLQJ�EULHI��GDLO\���ZHHNO\��VKRXOG�EH�PDLQWDLQHG�GXULQJ�
HDUWKZRUNV�WR�FRQILUP�WKH�JURXQG�FRQGLWLRQV�DQG�LGHQWLI\�DQ\�
XQXVXDO�JURXQG�FRQGLWLRQV����
6KRXOG�DQ\�XQXVXDO�JURXQG�FRQGLWLRQV�EH�HQFRXQWHUHG��ZRUN�
VKRXOG�VWRS��DQG�VDPSOHV�EH�FROOHFWHG�IRU�FKHPLFDO�DQDO\VLV���
'HSHQGLQJ�RQ� WKH�RXWFRPH�RI� WKH� FKHPLFDO� DQDO\VLV� IXUWKHU�
UHPHGLDWLRQ�PD\�EH�UHTXLUHG��

/RJ� RI� ZRUN� XQGHUWDNHQ�
LQFOXGLQJ�SKRWRJUDSKV��
�
'HWDLOV� RI� DQ\� VDPSOLQJ�
XQGHUWDNHQ�DQG�YDOLGDWLRQ�
RI�DQ\�SRWHQWLDO�DGGLWLRQDO�
UHPHGLDO�ZRUN��7%&���

�� 1DSKWKDOHQH�'HOLQHDWLRQ�:RUN�$UHD���
)XUWKHU� VDPSOLQJ� WR� EH� FDUULHG� RXW� WR� FRQILUP� WKH� H[WHQW� RI�
FRQWDPLQDWLRQ� DW� D� VDPSOLQJ� GHQVLW\� RI� DSSUR[�� �� VDPSOLQJ�
SRLQW�SHU��P�VTXDUH�FHQWUHV��
)XUWKHU�DVVHVVPHQW�VKRXOG�EH�XQGHUWDNHQ�WR�FRQILUP�WKH�ULVN�
WR�VLWH�XVHUV�DQG�WKH�UHTXLUHPHQW�IRU�UHPHGLDWLRQ����

7%&��
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(QYLURQPHQWDO�&RYHU�6\VWHP�
$V�PDGH�JURXQG�LV�UHODWLYHO\�GHHS��LW�LV�XQOLNHO\�WR�EH�YLDEOH�WR�
UHPRYH�WKH�FRQWDPLQDWHG�VRLOV��7KHUHIRUH��DQ�HQYLURQPHQWDO�
FRYHU� V\VWHP� LV� UHFRPPHQGHG�� 7KH� HQYLURQPHQWDO� FRYHU�
V\VWHP�VKRXOG�EH�DV�IROORZV��
�
3ULYDWH� *DUGHQV�� ���PP� WKLFN� HQYLURQPHQWDO� FRYHU�
V\VWHP�FRPSULVLQJ��
(LWKHU����PP�SK\VLFDO�EUHDN�OD\HU��027�W\SH���PDWHULDO�����
��PP��PLQLPDO� ILQHV��DQG�DW� OHDVW����PP�FRPSULVLQJ�FOHDQ�
LQHUW�ILOO�DQG�VXIILFLHQW�WRSVRLO�IRU�D�JURZLQJ�PHGLXP��
2U�JHRWH[WLOH�PHPEUDQH�DQG�DW�OHDVW����PP�FRPSULVLQJ�FOHDQ�
LQHUW�ILOO�DQG�VXIILFLHQW�WRSVRLO�IRU�D�JURZLQJ�PHGLXP��

�
6KDUHG�/DQGVFDSLQJ�����PP�WKLFN�HQYLURQPHQWDO�FRYHU�
V\VWHP�FRPSULVLQJ��
(LWKHU����PP�SK\VLFDO�EUHDN�OD\HU��027�W\SH���PDWHULDO�����
��PP��PLQLPDO� ILQHV��DQG�DW� OHDVW����PP�FRPSULVLQJ�FOHDQ�
LQHUW�ILOO�DQG�VXIILFLHQW�WRSVRLO�IRU�D�JURZLQJ�PHGLXP��
2U�JHRWH[WLOH�PHPEUDQH�DQG�DW�OHDVW����PP�FRPSULVLQJ�FOHDQ�
LQHUW�ILOO�DQG�VXIILFLHQW�WRSVRLO�IRU�D�JURZLQJ�PHGLXP��

'HSWK� YDOLGDWLRQ� RI�
HQYLURQPHQWDO� FRYHU�
V\VWHP�� H[FDYDWLRQ� RI� D�
WULDO� KROH� WKURXJK� WKH�
HQYLURQPHQWDO� FRYHU�
V\VWHP� LQ� HDFK� VRIW�
ODQGVFDSLQJ� DUHD� DQG�
FROOHFWLQJ� SKRWRJUDSKLF�
HYLGHQFH�ZLWK�D�VWDII����
�
&KHPLFDO� YDOLGDWLRQ� RI�
LPSRUWHG�VRLOV��

�� *DV�3URWHFWLRQ�0HDVXUHV�IRU�3ORWV�����
,Q�OLQH�ZLWK�&6��DV�SHU�8.�JXLGDQFH������7KLV�LV�VKRXOG�LQFOXGH��
x�3DVVLYH�VXEIORRU�RU�DFWLYH�VXEIORRU�YHQWLODWLRQ�V\VWHP��
x�0HWKDQH�DQG�FDUERQ�GLR[LGH�UHVLVWDQW�PHPEUDQH�LQVWDOOHG�
DV�SHU�PDQXIDFWXUHU¶V�LQVWUXFWLRQV��

x�9HQWLODWLRQ�RI�FRQILQHG�VSDFHV�ZLWKLQ�WKH�EXLOGLQJ��
x�:HOO�FRQVWUXFWHG� UHLQIRUFHG�VXVSHQGHG��UDIW�RU�FDVW� LQ�VLWX�
JURXQG�VODE��

x�0LQLPXP�SHQHWUDWLRQ�RI�JURXQG�VODE�E\�VHUYLFHV��
x�$OO�MRLQWV�DQG�SHQHWUDWLRQV�WR�EH�VHDOHG��
�
'HSHQGLQJ�RQ�WKH�W\SH�RI�EXLOGLQJ�DQG�IRXQGDWLRQ�GHVLJQ�WKH�
SURWHFWLRQ�PHDVXUHV�FDQ�YDU\���7KH�JDV�SURWHFWLRQ�PHDVXUHV�
ZLOO�EH�GHWDLOHG�DQG�DSSURYHG�ZLWK�WKH�/RFDO�$XWKRULW\�RQFH�WKH�
IRXQGDWLRQ�GHVLJQ�KDV�EHHQ�FRQILUPHG����

�
6XSSO\� DQG� UHYLHZ� RI�
IRXQGDWLRQ�GHVLJQV��
�
3KRWRJUDSKLF� HYLGHQFH� RI�
VXE�IORRU� YRLG�� YHQWLODWLRQ�
DQG� VXLWDEO\� VHDOHG� JDV�
PHPEUDQH��
�
9DOLGDWLRQ� RI� JDV�
SURWHFWLRQ� PHDVXUHV�
VKRXOG� EH� LQ� OLQH� ZLWK�
&,5,$������

�
��&,5,$���������³$VVHVVLQJ�5LVNV�3RVHG�E\�+D]DUGRXV�*URXQG�*DVHV�WR�%XLOGLQJV�´�&,5,$�&����
��%6,���������³&RGH�RI�3UDFWLFH�IRU�WKH�'HVLJQ�RI�3URWHFWLYH�0HDVXUHV�IRU�0HWKDQH�DQG�&DUERQ�'LR[LGH�*URXQG�*DVHV�
IRU�QHZ�EXLOGLQJV�´�%6�����������
��&,5,$���������³*RRG�3UDFWLFH�RQ�WKH�7HVWLQJ�DQG�9HULILFDWLRQ�RI�3URWHFWLRQ�6\VWHPV�IRU�%XLOGLQJ�$JDLQVW�+D]DUGRXV�
*URXQG�*DV´��&,5,$�&�����
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�� ,QWURGXFWLRQ��������������������������������������������������������������������������������������������������������������������
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/DQGILOOV���RIIVLWH�SRWHQWLDOO\�
LQILOOHG�IHDWXUHV�ZLWKLQ����P�
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��,QJHVWLRQ�RI�VRLO�GHULYHG�LQGRRU�GXVW��
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��,QKDODWLRQ�RI�YDSRXUV�LQVLGH��

��:LQGEORZQ�GXVW�DQG�ILEUHV�WR�DGMDFHQW�UHFHSWRUV��
��'LUHFW�FRQWDFW�ZLWK�UHFHSWRUV��EXLOGLQJ�IRXQGDWLRQV��VHUYLFHV���
��5RRW�XSWDNH��

:DWHU� ��,QILOWUDWLRQ� LQWR� WKH�JURXQG��WKURXJK�SRWHQWLDOO\�FRQWDPLQDWHG�PDWHULDO� �FRQWDPLQDWLRQ�
SRVVLEO\�JRLQJ�LQWR�VROXWLRQ���

:DWHU�DQG�
*DV�

��0LJUDWLRQ�WKURXJK�SRWHQWLDOO\�SHUPHDEOH�VWUDWD�DQG�SUHIHUHQWLDO�SDWKZD\V��
��6XSHUILFLDO��VDQG�DQG�JUDYHO��LV�OLNHO\�WR�EH�UHODWLYHO\�SHUPHDEOH���
��%HGURFN��PXGVWRQH��OLNHO\�WR�YDULDEO\�SHUPHDEOH���
��%HGURFN��VDQGVWRQH��OLNHO\�WR�EH�UHODWLYHO\�SHUPHDEOH���
��1R�SUHIHUHQWLDO�SDWKZD\V�DUH�DQWLFLSDWHG��

*DV� ��0LJUDWLRQ� LQWR� EXLOGLQJV� �H�J�� YLD� VHUYLFHV�� DQG� DFFXPXODWLRQ� RI� JDVHV� LQ� FRQILQHG�
VSDFHV��SRWHQWLDOO\�FDXVLQJ�H[SORVLRQ�LI�PHWKDQH�LV�SUHVHQW���

7DEOH������3RWHQWLDO�SDWKZD\V��

�
��(QYLURQPHQW�$JHQF\���������³3RWHQWLDO�*URXQGZDWHU�3ROOXWDQWV�IURP�&HPHWHULHV´��
��($���������³8SGDWHG�7HFKQLFDO�%DFNJURXQG�WR�WKH�&/($�0RGHO´��6FLHQFH�5HSRUW�±�6&�������65���
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���� /.&�3UHOLPLQDU\�&RQWDPLQDWLRQ�&RQFHSWXDO�0RGHO��
7KH�SUHOLPLQDU\�FRQWDPLQDWLRQ�FRQFHSWXDO�PRGHO�XVLQJ�FRQWDPLQDQW�SDWKZD\�UHFHSWRU�
OLQNDJHV�EDVHG�RQ�JXLGDQFH�LQ�/&50��KDV�EHHQ�VXPPDULVHG�LQ�7DEOH�������
�
7KH� DLP� RI� WKH� FRQFHSWXDO� PRGHO� LV� WR� SURYLGH� D� SUHOLPLQDU\� DVVHVVPHQW� RI� WKH�
OLNHOLKRRG�RI�D�SROOXWDQW�OLQNDJH�IRU�HDFK�SRWHQWLDO�FRPELQDWLRQ�RI�FRQWDPLQDQW��SDWKZD\�
DQG�UHFHSWRU���$�FRQFHSWXDO�PRGHO�FDQ�EH�XVHG�WR�PDNH�DQ�LQIRUPHG�GHFLVLRQ�RQ�WKH�
FRQWDPLQDWLRQ�ULVNV�DVVRFLDWHG�ZLWK�WKH�VLWH�DQG�GHWHUPLQH�ZKDW�VLWH�LQYHVWLJDWLRQ�ZRUN�
LV�UHTXLUHG����
�
7KH�SUHOLPLQDU\�FRQWDPLQDWLRQ�FRQFHSWXDO�PRGHO�KDV�LGHQWLILHG�VHYHQ�JHQHULF�SRWHQWLDO�
SROOXWDQW� OLQNDJHV�� (DFK� OLQNDJH� LV� GHVFULEHG� DORQJ�ZLWK� DQ�DVVHVVPHQW�RI� WKH� ULVN�
EDVHG�XSRQ�JXLGDQFH�RQ�SUREDELOLWLHV�DQG�FRQVHTXHQFHV�RXWOLQHG�LQ�&,5,$�&������
�
,Q�RUGHU�WR�DVVHVV�WKH�SRWHQWLDO�ULVN�IRU�HDFK�SROOXWDQW�OLQNDJH��DQ�DVVHVVPHQW�RI�WKH�
PDJQLWXGH� RI� WKH� SRWHQWLDO� FRQVHTXHQFH� �VHYHULW\�� RI� WKH� ULVN� RFFXUULQJ� DQG� WKH�
PDJQLWXGH�RI�WKH�SUREDELOLW\��OLNHOLKRRG��RI�WKH�ULVN�RFFXUULQJ�KDV�EHHQ�FRQVLGHUHG�DQG�
FODVVLILHG���7KLV�LV�EDVHG�RQ�WKH�JXLGDQFH�SURYLGHG�LQ�&,5,$�&����DQG�IXUWKHU�GHWDLOV�
LQFOXGLQJ�D�ULVN�PDWUL[�LV�SURYLGHG�LQ�$SSHQGL[�$���
�
:KHUH�/.&� LGHQWLILHG� D� ORZ� WR� YHU\� ORZ� ULVN�� OLPLWHG� LQWUXVLYH� LQYHVWLJDWLRQ�ZRUN�� D�
ZDWFKLQJ� EULHI� �GXULQJ� FRQVWUXFWLRQ� ZRUN�� RU� QR� LQYHVWLJDWLRQ� ZRUN� ZLOO� EH�
UHFRPPHQGHG�� �7KLV�ZLOO�EH�GHSHQGHQW�RQ� WKH�QDWXUH�RI� WKH� VLWH�DQG� WKH�SURSRVHG�
GHYHORSPHQW��
�
:KHUH�WKH�ULVN�IDOOV�LQWR�WKH�PRGHUDWH�ORZ�ULVN��/.&�ZLOO�XQGHUWDNH�DQ�DVVHVVPHQW�WR�
HVWDEOLVK�ZKDW�FDWHJRU\�WKH�SROOXWDQW�OLQNDJH�ZLOO�IDOO�LQWR��L�H��PRGHUDWH�RU�ORZ�ULVN�ZLOO�
EH�FKRVHQ���
�
:KHUH� /.&� LGHQWLILHV� D� PRGHUDWH� RU� KLJKHU� ULVN�� LQWUXVLYH� ZRUN� RU� SUHFDXWLRQDU\�
UHPHGLDO�PHDVXUHV�ZLOO�EH�UHFRPPHQGHG����
�
7KH�FRQFHSWXDO�PRGHO�LV�EDVHG�RQ�WKH�IXWXUH�XVH�RI�WKH�VLWH��SRVW�GHYHORSPHQW���LQ�OLQH�
ZLWK�SURSRVHG�GHYHORSPHQW�VFKHPH��
�
7KH�ULVN�WR�EXLOGLQJV�DVVRFLDWHG�ZLWK�HOHYDWHG�VXOSKDWH�ZLOO�EH�FRQVLGHUHG�DV�SDUW�RI�WKH�
JHRWHFKQLFDO� DVVHVVPHQW� DQG� ZLOO� QRW� EH� LQFOXGHG� LQ� WKH� FRQWDPLQDWLRQ� ULVN�
DVVHVVPHQW��

�
$�ZDWHU�SLSHOLQH�ULVN�DVVHVVPHQW�ZLOO�EH�UHTXLUHG�IRU�DQ\�QHZ�SRWDEOH�ZDWHU�VXSSOLHV�
SODQQHG�IRU�WKH�VLWH��$V�WKLV�LV�D�VHSDUDWH�DVVHVVPHQW�DJUHHG�ZLWK�WKH�XWLOLW\�FRPSDQ\�
LW�LV�QRW�FRQVLGHUHG�IXUWKHU�ZLWKLQ�WKH�FRQWDPLQDWLRQ�FRQFHSWXDO�PRGHO���
�
'XH�WR�WKH�PLQRU�FRQVHTXHQFH�DVVRFLDWHG�ZLWK�WKH�SK\WRWR[LF�HIIHFW�WR�IORUD��L�H��ORVV�
RI�SODQWV�LQ�D�ODQGVFDSLQJ�VFKHPH���WKH�RYHUDOO�ULVN�IRU�WKH�PDMRULW\�RI�VLWHV�ZLOO�EH�YHU\�
ORZ�WR�ORZ���:KHUH�VRLOV�FRQWDLQ�VLJQLILFDQW�FRQFHQWUDWLRQV�RI�KHDY\�PHWDOV��LQ�JHQHUDO�
WKHUH�ZLOO� RWKHU�SROOXWDQW� OLQNDJHV� �L�H�� WKH� ULVN� WR�KXPDQ�KHDOWK�� WKDW�ZLOO� WULJJHU� WKH�
UHTXLUHPHQW�IRU�UHPHGLDWLRQ��H�J��D�FOHDQ�HQYLURQPHQWDO�FRYHU�V\VWHP����$V�VXFK�WKH�
ULVN�WR�IORUD�DVVRFLDWHG�ZLWK�SK\WRWR[LF�FRQWDPLQDQWV�ZLOO�QRW�EH�FRQVLGHUHG�IXUWKHU��
�

�
�� /DQG� &RQWDPLQDWLRQ� 5LVN� 0DQDJHPHQW� �/&50�� KWWSV���ZZZ�JRY�XN�JRYHUQPHQW�SXEOLFDWLRQV�ODQG�FRQWDPLQDWLRQ�
ULVN�PDQDJHPHQW�OFUP�
��&,5,$���������³&RQWDPLQDWHG�ODQG�ULVN�DVVHVVPHQW��$�JXLGH�WR�JRRG�SUDFWLFH´��&�����
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,W�VKRXOG�EH�QRWHG�WKDW�WKHUH�PD\�EH�ULVN�IURP�VKRUW�WHUP�H[SRVXUH�IURP�FRQWDPLQDWHG�
VRLO� WR� VLWH� ZRUNHUV� GXULQJ� GHYHORSPHQW� ZRUN�� 7KH� 3UHOLPLQDU\� &RQWDPLQDWLRQ�
&RQFHSWXDO�0RGHO�GHDOV�ZLWK�ORQJ�WHUP�H[SRVXUH�WR�NH\�UHFHSWRUV�DVVRFLDWHG�ZLWK�WKH�
IXWXUH� XVH� RI� WKH� VLWH�� $FXWH� ULVNV� FDQ� EH� HDVLO\� PLWLJDWHG� E\� JRRG� HQYLURQPHQWDO�
PDQDJHPHQW�RI�WKH�VLWH�GXULQJ�VLWH�ZRUNV��6WDQGDUG�KHDOWK�DQG�VDIHW\�SUHFDXWLRQV��DV�
SHU�+6(�JXLGDQFH���VKRXOG�EH�DGRSWHG�E\�DOO�ZRUNHUV�LQYROYHG�ZLWK�VLWH�HQDEOLQJ�DQG�
FRQVWUXFWLRQ�ZRUNV�� 7KHUHIRUH�� WKLV� UHFHSWRU� LV� QRW� FRQVLGHUHG� LQ� WKH� FRQWDPLQDWLRQ�
FRQFHSWXDO�PRGHO��

���� 5HFRPPHQGDWLRQV�
%DVHG�XSRQ�WKH�3UHOLPLQDU\�&RQWDPLQDWLRQ�&RQFHSWXDO�0RGHO�D�VLWH�LQYHVWLJDWLRQ�ZDV�
UHFRPPHQGHG�WR�DVVHVV�WKH�SRWHQWLDO�SROOXWDQW�OLQNDJHV�IXUWKHU��

�
��+6(��������� ³3URWHFWLRQ� RI�:RUNHUV� DQG� WKH�*HQHUDO�3XEOLF�'XULQJ�'HYHORSPHQW�RI�&RQWDPLQDWHG� /DQG´� /RQGRQ�
+062��
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3/� 3DWKZD\� 5HFHSWRU� &RQWDPLQDQWV�RI�
&RQFHUQ��&R&�� 3UREDELOLW\� &RQVHTXHQFH� 5LVN� 5HFRPPHQGDWLRQV�

��

��'HUPDO�FRQWDFW��
��,QKDODWLRQ�RI�VRLO��ILEUHV�
DQG�GXVW��

��,QJHVWLRQ�RI�VRLOV��GXVW��
YHJHWDEOHV��VRLO�DWWDFKHG�
WR�YHJHWDEOHV���

��:LQGEORZQ�GXVW��

��)XWXUH�VLWH�XVHUV��
��2IIVLWH�UHFHSWRUV��

��$&0��
��+HDY\�PHWDOV��
��3$+V��
��2WKHU�RUJDQLF���LQRUJDQLF�
FRQWDPLQDQWV�

/LNHO\��
�JLYHQ�VLWH�KLVWRU\��VLWH�FRQGLWLRQV�

DQG�SURSRVHG�HQG�XVH��
0HGLXP� 0RGHUDWH�

,QWUXVLYH�LQYHVWLJDWLRQ�UHTXLUHG��
6RLO�DQDO\VLV�RI�&R&��

��3HWUROHXP�K\GURFDUERQV�
DQG�JO\FRO�

/RZ�/LNHOLKRRG�
�3RWHQWLDO�RQVLWH�GRPHVWLF�

JDUDJHV�DQG�1(�ERXQGDU\�IURP�
RIIVLWH�JDUDJH���

0HGLXP�

0RGHUDWH���/RZ��
�ORFDOLVHG��

�0RGHUDWH�DVVXPHG�XQWLO�
JURXQG�FRQGLWLRQV�FRQILUPHG��

7DUJHWHG� LQWUXVLYH� LQYHVWLJDWLRQ�
UHTXLUHG��
6RLO� DQDO\VLV� RI� &R&�� VXEMHFW� WR�
JURXQG�FRQGLWLRQV�HQFRXQWHUHG��

��

��,QKDODWLRQ�RI�YDSRXUV��
��0LJUDWLRQ�YLD�SHUPHDEOH�
VWUDWD�DQG�SUHIHUHQWLDO�
SDWKZD\V��

��)XWXUH�VLWH�XVHUV��
��2IIVLWH�UHFHSWRUV��

��9RODWLOH�FRQWDPLQDQWV�
�73+&:*��QDSKWKDOHQH����

/RZ�/LNHOLKRRG�
�3RWHQWLDO�RQVLWH�GRPHVWLF�

JDUDJHV�DQG�1(�ERXQGDU\�IURP�
RIIVLWH�JDUDJH���

0HGLXP�

0RGHUDWH���/RZ��
�ORFDOLVHG��

�0RGHUDWH�DVVXPHG�XQWLO�
JURXQG�FRQGLWLRQV�FRQILUPHG��

7DUJHWHG� LQWUXVLYH� LQYHVWLJDWLRQ�
UHTXLUHG��WR�LQFOXGH�3,'�WHVWLQJ��
6RLO� DQDO\VLV� RI� &R&�� VXEMHFW� WR�
JURXQG� FRQGLWLRQV� HQFRXQWHUHG� DQG�
3,'�WHVWLQJ��

��

��,QKDODWLRQ�RI�JDV��
��0LJUDWLRQ�YLD�SHUPHDEOH�
VWUDWD�DQG�SUHIHUHQWLDO�
SDWKZD\V��

��([SORVLRQ�LQ�FRQILQHG�
VSDFHV��

��([SRVXUH�WR�UDGRQ��

��)XWXUH�VLWH�XVHUV��
��%XLOGLQJV��
��2IIVLWH�ODQG�
XVHUV��

��+D]DUGRXV�JDV��FDUERQ�
GLR[LGH��PHWKDQH���

/LNHO\�
�JLYHQ�YLDEOH�JDV�VRXUFH�DQG�

YLDEOH�SDWKZD\��
6HYHUH� +LJK�

*DV�PRQLWRULQJ�UHTXLUHG��

��5DGRQ�
8QOLNHO\��

�DV�����RI�KRPHV�DERYH�DFWLRQ�
OHYHO��

0HGLXP� /RZ�

������ 1R� SURWHFWLYH� PHDVXUHV� DUH�
QHFHVVDU\�LQ�WKH�FRQVWUXFWLRQ�RI�QHZ�
GZHOOLQJV�RU�H[WHQVLRQV��

��

��6XUIDFH�UXQ�RII��
��0LJUDWLRQ�YLD�SHUPHDEOH�
VWUDWD�DQG�SUHIHUHQWLDO�
SDWKZD\V���

��3HUFKHG�ZDWHUV�PLJUDWLRQ��

��*URXQGZDWHU�
�3ULQFLSDO�DQG�
6HFRQGDU\�$�
$TXLIHU���

��0RELOH�FRQWDPLQDQWV�
VXFK�DV�PHWDOV��3$+V��
K\GURFDUERQV��PRELOH�
FRPSRXQGV��

/LNHO\�
�0RELOH�FRQWDPLQDWLRQ�SRVVLEOH�
ZLWK�SRVVLEOH�SDWKZD\�DQG�JLYHQ�
VHQVLWLYLW\�RI�XQGHUO\LQJ�3ULQFLSDO�

$TXLIHU��

0HGLXP� 0RGHUDWH��

,QWUXVLYH�LQYHVWLJDWLRQ�UHTXLUHG��
*URXQGZDWHU� VDPSOLQJ�� VXEMHFW� WR�
JURXQG� FRQGLWLRQV� HQFRXQWHUHG��
$QDO\VLV�RI�&R&���

7DEOH������3UHOLPLQDU\�&RQWDPLQDWLRQ�&RQFHSWXDO�0RGHO��
�
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�� *URXQG�,QYHVWLJDWLRQ�

���� 6LWH�,QYHVWLJDWLRQ�'HVLJQ�DQG�0HWKRGRORJ\��
,Q�RUGHU�WR�DVVHVV� WKH�JURXQG�FRQGLWLRQV�DW� WKH�VLWH�DQG� WR� LQYHVWLJDWH� WKH�SRWHQWLDO�
SROOXWDQW� OLQNDJHV� LGHQWLILHG� LQ� WKH� SUHOLPLQDU\� FRQWDPLQDWLRQ� FRQFHSWXDO� PRGHO� DQ�
LQWUXVLYH�LQYHVWLJDWLRQ�ZDV�XQGHUWDNHQ���
�
7KH�LQYHVWLJDWLRQ�ZDV�FDUULHG�RXW�RQ��WK�)HEUXDU\������DQG�FRPSULVHG�WKH�IROORZLQJ���
�

� �QR��ZLQGRZ�VDPSOH�ERUHKROHV�GULOOHG�WR�����������PHWUHV�EHORZ�JURXQG�OHYHO�
�PEJO���UHI��:6����WR�:6������
� �QR��FDEOH�SHUFXVVLRQ�ERUHKROH�GULOOHG�WR������PEJO��UHI��&3������

�
'XH� WR�SRWHQWLDO�GHHSHU�PDGH�JURXQG� LQ� WKH�VRXWK�ZHVWHUQ�DUHD�RI�VLWH� �ORFDWLRQ�RI�
KLVWRULFDO�ODQGILOO���D�FDEOH�SHUFXVVLRQ�ERUHKROH�ZDV�FDUULHG�RXW�WR�DOORZ�DQ�DVVHVVPHQW�
RI�WKH�GHHSHU�JURXQG�FRQGLWLRQV�IRU�FRQWDPLQDWLRQ���JHRWHFKQLFDO�SXUSRVHV��
�
$OO�VLWH�LQYHVWLJDWLRQ�ORFDWLRQV�DUH�VKRZQ�LQ�)LJXUH���ZLWK�KLVWRULF�IHDWXUHV�VKRZQ�RQ�
WKH�SODQ����
�
7KH�ORFDWLRQV�ZHUH�FKRVHQ�WR�DOORZ�D�JRRG�VSUHDG�DFURVV�WKH�VLWH�DV�ZHOO�DV�WDUJHW�
DUHDV�RI�FRQFHUQ��7DEOH�����GHWDLOV�WKH�WDUJHWHG�DQG�JHQHUDO�FRYHUDJH��QRQ�WDUJHWHG��
VLWH�LQYHVWLJDWLRQ�ORFDWLRQV��
�

6LWH�,QYHVWLJDWLRQ�
/RFDWLRQV� 5DWLRQDOH�

:6����DQG�&3���� $UHD�RI�KLVWRULFDO�ODQGILOO�DQG�JHQHUDO�VLWH�FRYHUDJH��
:6���� $UHD�RI�IRUPHU�JDUDJH�FOXVWHU�RQVLWH�DQG�JHQHUDO�VLWH�FRYHUDJH��
:6���� *HQHUDO�VLWH�FRYHUDJH��

:6����DQG�:6���� ,Q�SUR[LPLW\�WR�RIIVLWH�JDUDJH�DQG�IRU�JHQHUDO�VLWH�FRYHUDJH��
7DEOH������6XPPDU\�RI�VDPSOLQJ�ORFDWLRQV���
�
7KH�QXPEHU�RI�VLWH�LQYHVWLJDWLRQ�SRLQWV�FRUUHVSRQGV�WR�DSSUR[LPDWHO\�RQH�ORFDWLRQ�SHU�
��P�VTXDUH�FHQWUHV���7KLV�LV�FRQVLGHUHG�WR�EH�D�FRQVHUYDWLYH�VDPSOLQJ�GHQVLW\�DQG�LV�
LQ�OLQH�ZLWK�%6��������IRU�D�µGHWDLOHG�LQYHVWLJDWLRQ¶���
�
$OO� SURILOH� ORJV� DUH� SURYLGHG� LQ� $SSHQGL[� %� DQG� DUH� LQ� OLQH� ZLWK� %6���������� DQG�
%6��������

���� :HOO�,QVWDOODWLRQV�
�QR��ERUHKROHV��:6����:6����	�&3�����ZHUH�LQVWDOOHG�ZLWK�PRQLWRULQJ�ZHOOV�IRU�JDV�
DQG� JURXQGZDWHU� PRQLWRULQJ� DQG� JURXQGZDWHU� VDPSOLQJ�� 0RQLWRULQJ� ZHOOV� ZHUH�
LQVWDOOHG� LQ� DFFRUGDQFH� ZLWK� %6������ DQG� &,5,$� &������ DQG� JHQHUDOO\� FRPSULVHG�
DSSUR[LPDWHO\��P�SODLQ�SLSH�RYHU�D� OHQJWK�RI�VORWWHG�SLSH�VXUURXQGHG�E\�SHD�JUDYHO�
DQG�VHDOHG�DW�WKH�WRS�ZLWK�EHQWRQLWH�DQG�FRQFUHWH����
�

�
���%ULWLVK�6WDQGDUG���������³,QYHVWLJDWLRQ�RI�3RWHQWLDOO\�&RQWDPLQDWHG�6LWHV�±�&RGH�RI�3UDFWLFH�´�%6������������
���%ULWLVK�6WDQGDUGV� �������*HRWHFKQLFDO� LQYHVWLJDWLRQ� DQG� WHVWLQJ� ±� ,GHQWLILFDWLRQ�DQG�&ODVVLILFDWLRQ�RI�6RLO��3DUW� ���
,GHQWLILFDWLRQ�DQG�GHVFULSWLRQ��%6�(1�,62���������������
���%ULWLVK�6WDQGDUG���������³&RGH�RI�3UDFWLFH�IRU�*URXQG�,QYHVWLJDWLRQV´��%6�����������
���&,5,$���������³$VVHVVLQJ�5LVNV�3RVHG�E\�+D]DUGRXV�*URXQG�*DVHV�WR�%XLOGLQJV�´�&,5,$�&�����
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$�GXDO�PRQLWRULQJ�ZHOO�ZDV�LQVWDOOHG�LQ�&3�����UHI��VKDOORZ�DQG�GHHS��LQ�RUGHU�WR�WDUJHW�
ERWK�WKH�PDGH�JURXQG�DQG�QDWXUDO�VWUDWD��7KH�UHVSRQVH�]RQHV�IRU�WKH�ZLQGRZ�VDPSOH�
ERUHKROHV�ZHUH�LQVWDOOHG�DORQJ�WKH�HQWLUH�OHQJWK�RI�WKH�ERUHKROH���
:HOO�LQVWDOODWLRQ�GHWDLOV�DUH�SURYLGHG�LQ�3URILOH�/RJV�LQ�$SSHQGL[�%���

���� 6DPSOLQJ�3URWRFRO��
� 6RLO�6DPSOLQJ��&RQWDPLQDWLRQ��

6WDQGDUG�VDPSOLQJ�SURWRFRO�DQG�SUHVHUYDWLRQ�RI�VDPSOHV�ZDV�XQGHUWDNHQ�DV�GHVFULEHG�
LQ�WKH�($�JXLGDQFH�RQ�VLWH�LQYHVWLJDWLRQ�����
�

6RLO�ZDV�FROOHFWHG�IRU�RQVLWH�WHVWLQJ��$�SODVWLF�]LS�EDJ�ZDV�KDOI�ILOOHG�ZLWK�VRLO�DOORZLQJ�
D�VXLWDEO\�VL]HG�KHDGVSDFH��7KH�EDJ�ZDV�VHDOHG�DQG�VWRUHG�IRU�DW� OHDVW����PLQXWHV�
EHIRUH�EHLQJ�WHVWHG�IRU�WRWDO�YRODWLOH�RUJDQLF�FRPSRXQGV��792&V��XVLQJ�D�3KR&KHFN�
7LJHU�SKRWRLRQLVDWLRQ�GHWHFWRU��3,'����5HVXOWV�RI�WKH�3,'�UHDGLQJV�DUH�SUHVHQWHG�RQ�WKH�
SURILOH�ORJV��$SSHQGL[�%����7KH�RQ�VLWH�PRQLWRULQJ�ZDV�FDUULHG�RXW�LQ�OLQH�&,5,$�&������
WR�DLG�LQ�VFUHHQLQJ�VDPSOHV�IRU�YRODWLOH�DQDO\VLV��
�

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��
�

&RQWDPLQDQWV� 1R��
6DPSOHV�

/RFDWLRQ�	�
'HSWK� -XVWLILFDWLRQ�

0HWDOV� �� PHWDOORLGV�� S+��
ZDWHU� VROXEOH� VXOSKDWH��
VSHFLDWHG� 3$+V�� 620�
DQG�DVEHVWRV�VFUHHQ��
�

�� :6���������P�
:6�������P�
:6�����������P�
:6�����������P�
:6���������P�
:6�����������P�

$� EDVLF� VXLWH� ZLWK� D� EURDG� VHOHFWLRQ� RI�
FRQWDPLQDQWV�WHVWHG�RQ�VDPSOHV�DFURVV�WKH�
VLWH� ZKHUH� QR� VLJQLILFDQW� HYLGHQFH� RI�
FRQWDPLQDWLRQ� ZDV� LGHQWLILHG� �ZLWK� WKH�
H[FHSWLRQ� RI�DVK� DQG� FRDO�� DQG�QR�792&V�
LGHQWLILHG�IURP�WKH�3,'�WHVWV��

0HWDOV� �� PHWDOORLGV�� S+��
ZDWHU� VROXEOH� VXOSKDWH��
F\DQLGH� VXLWH�� SKHQRO��
73+&:*��%7(;��07%(��
VSHFLDWHG� 3$+V�� 620�
DQG�DVEHVWRV�VFUHHQ��

�� :6���������P�
&3�����������P�
�

$OWKRXJK� QR� YLVXDO�ROIDFWRU\� HYLGHQFH� RI�
FRQWDPLQDWLRQ� ZDV� LGHQWLILHG� LQ� :6���� ��
���PEJO��GXH�WR�ORFDWLRQ�RI�IRUPHU�JDUDJHV��
GHWDLOHG�VXLWH�XQGHUWDNHQ��
$� VOLJKW� K\GURFDUERQ� RGRXU� ZDV� QRWHG� LQ�
&3���� EHWZHHQ� ���������PEJO� WKHUHIRUH�
GHWDLOHG� VXLWH� XQGHUWDNHQ� WR� FRQILUP�
FRQWDPLQDWLRQ�ULVN��

'LVVROYHG�RUJDQLF�FDUERQ� �� :6�������P�
:6�����������P�

7R� DVFHUWDLQ� SRWHQWLDO� IRU� JDV� JHQHUDWLQJ�
PDWHULDO��

(WK\OHQH�JO\FRO� �� :6���������P� 7HVWHG�LQ�DUHD�RI�IRUPHU�JDUDJH�FOXVWHU��
$VEHVWRV�,GHQWLILFDWLRQ� �� :6�������P� 7HVWHG�WR�FRQILUP�WKH�SUHVHQFH�RI�VXVSHFWHG�

DVEHVWRV���
7DEOH������6XPPDU\�RI�VRLO�VDPSOH�WHVWLQJ�XQGHUWDNHQ��
1RWHV���,I�DVEHVWRV�SUHVHQW�GXULQJ�VFUHHQ�LGHQWLILFDWLRQ�DQG�TXDQWLILFDWLRQ�ZLOO�EH�XQGHUWDNHQ��

�
���($���������³7HFKQLFDO�$VSHFWV�RI�6LWH�,QYHVWLJDWLRQ��9ROXPHV���	���7H[W�6XSSOHPHQWV�5HVHDUFK�DQG�'HYHORSPHQW�
7HFKQLFDO�5HSRUW�´��3������7U��
���&,5,$���������³$VVHVVLQJ�5LVNV�3RVHG�E\�+D]DUGRXV�*URXQG�*DVHV�WR�%XLOGLQJV�´�&,5,$�&�����
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�

�
7KH�/.�*URXS� �� 0D\������
5HI��/.&���������

0HWDO�PHWDOORLGV DUVHQLF�� FDGPLXP�� FKURPLXP�� �WRWDO� DQG� KH[DYDOHQW��� FRSSHU�� OHDG�� PHUFXU\�� QLFNHO�� VHOHQLXP��
YDQDGLXP�� ]LQF� DQG� ERURQ�� 73+&:* FDUERQ� EDQGHG� DQG� DURPDWLF�DOLSKDWLF� VSOLW� SHWUROHXP� K\GURFDUERQV��
3$+ SRO\F\FOLF�DURPDWLF�K\GURFDUERQV��%7(; EHQ]HQH��WROXHQH��HWK\OEHQ]HQH�DQG�[\OHQHV��07%( 0HWK\O�WHUW�EXW\O�
HWKHU��620 6RLO�2UJDQLF�0DWWHU��

� :DWHU�6DPSOLQJ��

7R�HVWDEOLVK�WKH�FRQGLWLRQ�RI�JURXQGZDWHU�/.&�XQGHUWRRN��QR��JURXQGZDWHU�VDPSOHV����
�
7KH� JURXQGZDWHU� VDPSOHV� ZHUH� FROOHFWHG� D�PLQLPXP� RI� �� ZHHN� DIWHU� GULOOLQJ� KDG�
ILQLVKHG�DQG�IROORZLQJ�ZHOO�GHYHORSPHQW���6DPSOH�FROOHFWLRQ�ZDV�XQGHUWDNHQ�XVLQJ�D�
ORZ� IORZ� VDPSOLQJ� SXPS� XVLQJ� WKLQ� ZDOOHG� WXELQJ� WR� HQFRXUDJH� ODPLQDU� IORZ� DQG�
PLQLPLVH�WKH�SRWHQWLDO�ORVV�RI�YRODWLOHV�GXULQJ�VDPSOLQJ��7KH�ERUHKROH�ZDV�SXUJHG�RI�
DOO�VWDQGLQJ�ZDWHU�DQG�WKH�VDPSOH�FROOHFWHG�IURP�WKH�UHFKDUJHG�ZDWHU�� �7KH�VDPSOH�
ZDV�FROOHFWHG�LQ�JODVV�DQG�SODVWLF�ERWWOHV�DQG�D�JODVV�YLDO��$�ZDWHU�PHWHU�ZDV�XVHG�WR�
WHVW�WKH�S+��WHPSHUDWXUH�DQG�FRQGXFWLYLW\�EHIRUH�VDPSOLQJ�XQWLO�HTXLOLEULXP�FRQGLWLRQV�
ZHUH�PHW��DV�SHU�%6��������JXLGHOLQHV��
�
$OO�ZDWHU�VDPSOHV�ZHUH�SODFHG�LQ�JODVV�ERWWOHV��SODVWLF�ERWWOHV�DQG�VHSWXP�WRSSHG�YLDOV�
DQG�VWRUHG�LQ�LFH�SDFNHG�FRRO�ER[HV���7KH�VDPSOHV�ZHUH�VHQW�WR�&KHPWHVW�RQ�WKH�VDPH�
GD\�IRU�DQDO\VLV���
�
1R�JURXQGZDWHU�ZDV�HQFRXQWHUHG�LQ�WKH�UHPDLQLQJ�ERUHKROHV��
�
6DPSOLQJ�ZDV�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�%6�������DQG�%6�����������
�
0DQ\�RI�WKH�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�JURXQGZDWHU���
OHDFKDWH�WHVWLQJ�XQGHUWDNHQ��
�

6XLWHV�DQG�
&RQWDPLQDQWV�

1R��
6DPSOHV� /RFDWLRQ� -XVWLILFDWLRQ�

0HWDOV� �� PHWDOORLGV�� S+��
VXOSKDWH�� F\DQLGH� VXLWH��
73+&:*�� %7(;�� 07%(��
VSHFLDWHG� 3$+V�� SKHQRO��
HWK\OHQH� JO\FRO� DQG�
KDUGQHVV��

�� &3����
�GHHS��
�
:6�����

'HWDLOHG�VXLWH�XQGHUWDNHQ�RQ�WKH�GHHS�VDPSOH�
LQ� &3���� WR� GHWHUPLQH� WKH� TXDOLW\� RI� ZDWHU�
EHQHDWK� WKH� GHHS� PDGH� JURXQG� GHSRVLWV��
'HWDLOHG� VXLWH� XQGHUWDNHQ� RQ� VDPSOH� IURP�
:6���� LQ� DUHD� RI� IRUPHU� JDUDJH� FOXVWHU� RQ�
VLWH���

7DEOH������6XPPDU\�RI�JURXQGZDWHU�VDPSOLQJ�WHVWV�XQGHUWDNHQ��
1RWHV����
0HWDO�PHWDOORLGV DUVHQLF�� FDGPLXP�� FKURPLXP�� �WRWDO� DQG� KH[DYDOHQW��� FRSSHU�� OHDG�� PHUFXU\�� QLFNHO�� VHOHQLXP��
YDQDGLXP�� ]LQF� DQG� ERURQ�� 73+&:* FDUERQ� EDQGHG� DQG� DURPDWLF�DOLSKDWLF� VSOLW� SHWUROHXP� K\GURFDUERQV��
3$+ SRO\F\FOLF�DURPDWLF�K\GURFDUERQV��%7(; EHQ]HQH��WROXHQH��HWK\OEHQ]HQH�DQG�[\OHQHV��07%( 0HWK\O�WHUW�EXW\O�
HWKHU��

���� *DV�0RQLWRULQJ�
$OO�WKH�LQVWDOOHG�ERUHKROHV�KDYH�EHHQ�PRQLWRUHG�IRU�JDV�RQ�VL[�RFFDVLRQV�EHWZHHQ���WK�
)HEUXDU\������DQG���WK�0D\�������
�
0RQLWRULQJ�ZDV�XQGHUWDNHQ�XVLQJ�D�*HRWHFKQLFDO�,QVWUXPHQWV�*$�����LQ�DFFRUGDQFH�
ZLWK�WKH�PRQLWRULQJ�SURWRFRO�RXWOLQHG�LQ�&,5,$�&�������IORZ�UDWH�PHDVXUHG�ILUVW����7KH�
PRQLWRULQJ� ZDV� XQGHUWDNHQ� RYHU� D� UDQJH� RI� ZHDWKHU� FRQGLWLRQV� �LQFOXGLQJ� ORZ� DQG�
IDOOLQJ�EDURPHWULF�SUHVVXUH�DQG�KHDY\�UDLQ��WR�GHPRQVWUDWH�ZRUVW�FDVH�FRQGLWLRQV��

�
���%ULWLVK�6WDQGDUG���������³,QYHVWLJDWLRQ�RI�3RWHQWLDOO\�&RQWDPLQDWHG�6LWHV�±�&RGH�RI�3UDFWLFH�´�%6������������
���%ULWLVK�6WDQGDUG���������³&RGH�RI�3UDFWLFH�IRU�*URXQG�,QYHVWLJDWLRQV´���%6�����������
���%ULWLVK�6WDQGDUG���������³:DWHU�4XDOLW\�±�6DPSOLQJ��3DUW�����*XLGDQFH�RQ�6DPSOLQJ�RI�*URXQGZDWHUV´��%6�,62������
���������
���&,5,$���������³$VVHVVLQJ�5LVNV�3RVHG�E\�+D]DUGRXV�*URXQG�*DVHV�WR�%XLOGLQJV�´�&,5,$�&�����



+LOWRQ�/DQH��%XWWHUVWLOH�&ORVH��3UHVWZLFK�
3KDVH���*HR�(QYLURQPHQWDO�,QYHVWLJDWLRQ��5LVN�$VVHVVPHQW�DQG�5HPHGLDWLRQ�6WUDWHJ\�

�

�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

�
7KH�JDV�PRQLWRULQJ�UHVXOWV�DUH�UHSURGXFHG�LQ�IXOO�LQ�$SSHQGL[�)���

���� 6LWH�,QYHVWLJDWLRQ�6FRSH�
7KH�VFRSH�RI�WKH�FRQWDPLQDWHG�ODQG�LQYHVWLJDWLRQ�ZDV�DJUHHG�ZLWK�WKH�/RFDO�$XWKRULW\�
SULRU� WR�XQGHUWDNLQJ� WKH�ZRUN� �HPDLO� WLWOHG� µ������+LOWRQ� /DQH�� 3UHVWZLFK�6,�6FRSH�
�&/����¶��GDWHG���WK�-DQXDU\�������7KLV� LQYHVWLJDWLRQ�ZDV�JHQHUDOO\� LQ� OLQH�ZLWK� WKH�
VFRSH��

���� *HRWHFKQLFDO�7HVWLQJ�
� ,Q�VLWX�2QVLWH�*HRWHFKQLFDO�7HVWLQJ�

,Q�VLWX�JHRWHFKQLFDO�WHVWV�ZHUH�SHUIRUPHG�LQ�WKH�ERUHKROHV�WR�IXUWKHU�FKDUDFWHULVH�WKH�
VXE�VRLO�FRQGLWLRQV���7KH�IROORZLQJ�WHVWV�ZHUH�XQGHUWDNHQ��
�

� 6WDQGDUG� 3HQHWUDWLRQ� 7HVWV� �637V�� ZHUH� SHUIRUPHG� LQ� WKH� ZLQGRZ� VDPSOH�
ERUHKROHV� DQG� FDEOH� SHUFXVVLRQ� ERUHKROHV� DW� DSSUR[LPDWHO\� �P� LQWHUYDOV��
JHQHUDOO\�ZLWKLQ�WKH�QDWXUDO�VWUDWD����

�
'XH� WR�JUDQXODU� QDWXUH�RI� WKH� JURXQG�SRFNHW� SHQHWURPHWHU� UHDGLQJV� IRU�8QGUDLQHG�
6KHDU�6WUHQJWK��866��ZHUH�QRW�DOZD\V�SRVVLEOH����
�
7KH� 637� DQG� SRFNHW� SHQHWURPHWHU� UHDGLQJV� DUH� SURYLGHG� ZLWKLQ� WKH� SURILOH� ORJV�
�$SSHQGL[�%���

� /DERUDWRU\�*HRWHFKQLFDO�7HVWLQJ�

6RLO� VDPSOHV� WDNHQ� GXULQJ� WKH� LQYHVWLJDWLRQ� ZHUH� FROOHFWHG� LQ� WXEV�� EXON� EDJV� DQG�
VHDOHG�8����WXEHV�DQG�VHQW�WR�0XUUD\�5L[�/DERUDWRULHV��DQG�&KHPWHVW�IRU�JHRWHFKQLFDO�
WHVWLQJ��
�
0DQ\�RI�WKH�WHVWV�DUH�8.$6�DFFUHGLWHG�DQG�IXUWKHU�GHWDLOV�DUH�JLYHQ�LQ�WKH�ODERUDWRU\�
UHSRUW�SUHVHQWHG�LQ�$SSHQGL[�'���7DEOH�����VKRZV�WKH�JHRWHFKQLFDO�WHVWLQJ�XQGHUWDNHQ��
�

6XLWHV��
&RQWDPLQDQWV�

1R��
6DPSOHV� /RFDWLRQ� -XVWLILFDWLRQ�

%5(�6'��6KRUW�6XLWH� �� :6�����������P�
:6���������P�

8QGHUWDNHQ� WR� DLG� ZLWK� FRQFUHWH�
FODVVLILFDWLRQ��

6LQJOH�6WDJH�7ULD[LDO� �� &3���������
�����P�

8QGHUWDNHQ�WR�FRQILUP�WKH�VWUHQJWK�RI�WKH�
FOD\�VWUDWD��

3DUWLFOH�6L]H�'LVWULEXWLRQ�
�36'��

��

:6���������P�
:6���������P�
:6�������P�
:6�������P�
&3���������P�

36'� XQGHUWDNHQ� WR� FRQILUP� JUDGLQJ� RI�
JUDQXODU�PDWHULDO��

7DEOH������6XPPDU\�RI�JHRWHFKQLFDO�WHVWLQJ�XQGHUWDNHQ��
�
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�

�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

�� *URXQG�&RQGLWLRQV�

���� *HRORJ\�±�*HQHUDOLVHG�6HTXHQFH�
7KH�JURXQG�FRQGLWLRQV�EHQHDWK�WKH�VLWH�FRPSULVHG�PDGH�JURXQG�XQGHUODLQ�E\�QDWXUDO�
FOD\���VDQG���$�VXPPDU\�VHFWLRQ�RI� WKH�ORJV� LV�SURYLGHG� LQ�3ODWH������ZLWK�DGGLWLRQDO�
FRPPHQWV�EHORZ��

3ODWH�������6XPPDU\�RI�JURXQG�FRQGLWLRQV����
�

0DGH� JURXQG� JHQHUDOO\� FRPSULVHG� VDQG� ZLWK� DVK�� FRDO� EULFN�� SRWWHU\� DQG� JODVV�
IUDJPHQWV��$�VOLJKW�K\GURFDUERQ�RGRXU�ZDV�QRWHG�LQ�&3�������������PEJO���

+&�

+\GURFDUERQ�RGRXU�+&�
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�

�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

���� *URXQGZDWHU�
*URXQGZDWHU�VWULNHV�ZHUH�UHFRUGHG�GXULQJ�WKH�LQYHVWLJDWLRQ�LQ�ERUHKROHV���,Q�DGGLWLRQ��
JURXQGZDWHU� PRQLWRULQJ� ZLWKLQ� WKH� ERUHKROH� ZHOOV� KDV� EHHQ� XQGHUWDNHQ� RQ� VL[�
RFFDVLRQV����
�
5HVXOWV�DUH�VXPPDULVHG�LQ�7DEOH�������
�

%+�
:DWHU�6WULNH�

'HSWKV�
�PEJO��

:HOO�
5HVSRQVH�
=RQH��PEJO��

1R��RI�
0RQLWRULQJ�

9LVLWV�

0RQLWRULQJ�'HSWKV�
�PEJO�� 6DPSOH�

7DNHQ"�
(YLGHQFH�RI�
&RQWDP"�0LQ� 0D[� %DVH�

:6���� 'U\� ���������0*�� �� 'U\� 'U\� �����
����� 1� 1�

:6���� ���� ���������0*�6�� �� ���� ����� �����
����� <�� 1�

:6���� 'U\� ���������0*�6�� �� ����� 'U\� �����
����� 1� 1�

:6���� 'U\� ���������6�� �� 'U\� 'U\� �����
����� 1� 1�

:6���� ���� �� �� �� �� �� �� 1�

&3���� 'U\�
���������0*�� �� ����� 'U\� �����

����� 1� 1�

����������&�� �� ����� ����� �����
����� <� 1�

7DEOH������6XPPDU\�RI�ZDWHU�VWULNH�GHSWKV�ZLWKLQ�ERUHKROHV�DQG�WULDO�SLWV��
5HVSRQVH�=RQHV���
0* 0DGH�*URXQG��6 6DQG��& &OD\��

���� ,Q�6LWX�*HRWHFKQLFDO�7HVWLQJ�
� 3RFNHW�3HQHWURPHWHU�7HVWV�

3RFNHW�SHQHWURPHWHU�WHVWV�ZHUH�XQGHUWDNHQ�EHWZHHQ����������PEJO�LQ�:6����JLYLQJ�
DQ� DYHUDJH� UHDGLQJ� RI� ��N3D�� &OD\� ZDV� QRW� HQFRXQWHUHG� LQ� WKH� UHPDLQGHU� RI� WKH�
ZLQGRZ�VDPSOH�ERUHKROHV���

� 6WDQGDUG�3HQHWUDWLRQ�7HVWV�

,Q�VLWX� VWDQGDUG� SHQHWUDWLRQ� WHVWV� �637V�� ZHUH� XQGHUWDNHQ�� SUHGRPLQDQWO\� LQ� WKH�
QDWXUDO�JURXQG��7KH�UHVXOWV�DUH�VXPPDULVHG�LQ�7DEOH�����DQG�SURYLGHG�ZLWKLQ�WKH�SURILOH�
ORJV�LQ�$SSHQGL[�%����

� �



+LOWRQ�/DQH��%XWWHUVWLOH�&ORVH��3UHVWZLFK�
3KDVH���*HR�(QYLURQPHQWDO�,QYHVWLJDWLRQ��5LVN�$VVHVVPHQW�DQG�5HPHGLDWLRQ�6WUDWHJ\�

�

�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

$SSUR[LPDWH�
'HSWK��PEJO��

637�µ1¶�9DOXHV�
:6���� :6���� :6���� :6���� :6���� &3����

���� ���0*�� ���0*�� ���0*�� ���6�� ���0*�� ���0*��
���� ���0*�� ���0*�� ����6�� ���6�� ���0*�&�� ���0*��
���� ���0*�� ���0*�6�� ����6�� ���6�� ���&�6�� ���0*��
���� ���0*�� ���6�� ����6�� ����6�� ����6�� ���0*��
���� ���0*�� ���6�� ����15�� ����6�� ����6�� ���0*��
���� ���0*�� �� �� �� �� ��
���� ����15�� �� �� �� �� ���&��
���� �� �� �� �� �� ���&��
����� �� �� �� �� �� ��
������ �� �� �� �� �� ����&��
������ �� �� �� �� �� ��

������ �� �� �� �� �� ���RYHU�
���PP��&��

������ �� �� �� �� �� ���RYHU�
��PP��&��

������ �� �� �� �� �� ���RYHU�
���PP��&��

*:�/HYHO� 'U\� �������� �����'U\� 'U\� ���� �����'U\�
7DEOH������6XPPDU\�RI�637��1��YDOXHV��
1RWHV��
0J 0DGH�*URXQG��6 6DQG��& &OD\��15 1R�5HFRYHU\��
*URXQGZDWHU�OHYHO�EDVHG�RQ�VWULNHV�GXULQJ�LQYHVWLJDWLRQ�DQG�PRQLWRULQJ�GDWD��

���� *HRWHFKQLFDO�/DERUDWRU\�7HVWLQJ�
� 6LQJOH�6WDJH�7ULD[LDO�7HVW�

6LQJOH�VWDJH�WULD[LDO�WHVWLQJ�KDV�EHHQ�XQGHUWDNHQ�RQ�RQH�VDPSOHV�RI�WKH�QDWXUDO�FOD\�
VWUDWD��7KH�UHVXOWV�DUH�SUHVHQWHG�LQ�$SSHQGL[�'�DQG�VXPPDULVHG�LQ�7DEOH������
�
/RFDWLRQ� 'HSWK��PEJO�� 8QGUDLQHG�6KHDU�VWUHQJWK�

�N3D��
&3���� ����������� ����

7DEOH������6XPPDU\�RI�VLQJOH�VWDJH�WULD[LDO�UHVXOWV��

� 3DUWLFOH�6L]H�'LVWULEXWLRQ��

3DUWLFOH�VL]H�GLVWULEXWLRQ��36'V��WHVWV�ZHUH�FDUULHG�RXW�RQ�JUDQXODU�VWUDWD�WR�FRQILUP�WKH�
PDWHULDO�W\SH���)XOO�UHVXOWV�DUH�SUHVHQWHG�LQ�$SSHQGL[�'�DQG�VXPPDULVHG�EHORZ�LQ�7DEOH�
������
�
/RFDWLRQ� 'HSWK�

�PEJO�� 0DWHULDO� 3HUFHQW�SDVVLQJ�WKURXJK�VLHYH�
��PP� �PP� �����PP�

:6���� �����P� %URZQ�VOLJKWO\�JUDYHOO\�VOLJKWO\�
VLOW\�6$1'�� ����� ���� ����

:6���� �����P� %URZQ�VOLJKWO\�JUDYHOO\�VOLJKWO\�
VLOW\�6$1'�� ����� ���� ����

:6���� ���P� %URZQ�VOLJKWO\�JUDYHOO\�VOLJKWO\�
VLOW\�6$1'�� ����� ���� ����

:6���� ���P� %URZQ�VOLJKWO\�JUDYHOO\�VOLJKWO\�
VLOW\�6$1'�� ����� ���� ���

&3���� �����P� %URZQ� VOLJKWO\� JUDYHOO\� VLOW\�
VDQG\�&/$<�� ����� ���� ����

7DEOH������6XPPDU\�RI�SDUWLFOH�VL]H�GLVWULEXWLRQ�UHVXOWV��
1RWHV��
��SDVVLQJ����PP� �FREEOH���JUDYHO�ERXQGDU\���PP� �JUDYHO���VDQG�ERXQGDU\�������PP� �VDQG���VLOW�ERXQGDU\�
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�

�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

� 6XOSKDWH�DQG�S+�

:DWHU� VROXEOH� VXOSKDWH� DQG� S+� WHVWV� ZHUH� FDUULHG� RXW� RQ� VRLO� DQG� JURXQGZDWHU�
VDPSOHV�� )XOO� UHVXOWV� DUH� SUHVHQWHG� LQ� $SSHQGL[� &� �VRLOV�� DQG� $SSHQGL[� (�
�JURXQGZDWHU��DQG�VXPPDULVHG�LQ�7DEOH�������
�

6WUDWD�
S+� 6XOSKDWH�

6RLO� *URXQGZDWHU� 6RLO��J�O�� *URXQGZDWHU��PJ�O��
0DGH�*URXQG� ��������

��������
�����������

������
1DWXUDO� ���� ������

7DEOH������6XPPDU\�RI�S+�DQG�VXOSKDWH�UHVXOWV��
�
&KORULGH�FRQFHQWUDWLRQ�LQ�:6�����������P�ZDV������J�O�DQG�QLWUDWH�FRQFHQWUDWLRQ�ZDV�
�����J�O��&RQFHQWUDWLRQV�RI�FKORULGH�DQG�QLWUDWH�LQ�WKH�VDPSOH�IURP�:6�����������P�
ZHUH�EHORZ�GHWHFWLRQ�OLPLWV��

�
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�

�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

�� *HRWHFKQLFDO�$VVHVVPHQW�

���� 3URSRVHG�'HYHORSPHQW�
,W� LV� XQGHUVWRRG� WKDW� WKH� SURSRVHG� GHYHORSPHQW� ZLOO� FRPSULVH� �QR�� KRXVHV� ZLWK�
DVVRFLDWHG�ODQGVFDSLQJ���'HWDLOV�RI�WKH�SURSRVHG�ORDGLQJV�DUH�QRW�NQRZQ�DQG�WKHUHIRUH�
D�OLQH�ORDGLQJ�RI���N1�P�KDV�EHHQ�DVVXPHG�IRU�SUHOLPLQDU\�DVVHVVPHQW�SXUSRVHV�RQO\��
)RU�FRKHVLYH�VRLOV�� WKLV�DVVHVVPHQW�ZLOO�EH�XQGHUWDNHQ�DV�XQGUDLQHG�VKHDU�VWUHQJWK�
ZKHUHDV�IRU�JUDQXODU�VRLOV�DQ�$OORZDEOH�%HDULQJ�&DSDFLW\�ZLOO�EH�FRQVLGHUHG�����
�
7KH�ILQLVKHG�JURXQG�OHYHOV�KDYH�QRW�EHHQ�SURYLGHG�DQG�LW�LV�WKHUHIRUH�DQWLFLSDWHG�WKDW�
WKH\�ZLOO�QRW�YDU\�VLJQLILFDQWO\�IURP�FXUUHQW�OHYHOV���+RZHYHU��VKRXOG�WKH�GHYHORSPHQW�
SURSRVDOV�RU� ILQLVKHG� OHYHOV�EH�DOWHUHG� WKHQ� WKH�FRPPHQWV�UHFRPPHQGDWLRQV� LQ�WKLV�
VHFWLRQ�PD\�UHTXLUH�UHYLVLQJ��
�
7KH�GHSWKV�RI� DQ\�XQGHUJURXQG�HQJLQHHULQJ�ZRUNV� �VHZHUV�HWF��� DUH�XQNQRZQ�DQG�
WKHUHIRUH� KDYH� QRW� EHHQ� WDNHQ� LQWR� DFFRXQW� LQ� WKH� IROORZLQJ� DVVHVVPHQW�� � ,W� LV�
FRQVLGHUHG�WKDW�DQ\�VXFK�ZRUNV�ZLOO�EH�GHVLJQHG�VR�DV�QRW�WR�KDYH�DQ�HIIHFW�RQ��RU�
FRPSURPLVH��SURSRVHG�RU�H[LVWLQJ�IRXQGDWLRQV�RU�JURXQG�VWDELOLW\��
�
*LYHQ�WKH�QDWXUH�RI�WKH�SURSRVHG�GHYHORSPHQW�LW�LV�FRQVLGHUHG�WKDW�WKH�VWUXFWXUH�PHHWV�
WKH�FULWHULD�RI�*HRWHFKQLFDO�&DWHJRU\���RI�(XUR�&RGH����
�
*LYHQ� WKH� QDWXUH� RI� WKH� GHYHORSPHQW� LW� LV� FRQVLGHUHG� WKDW� DFFHSWDEOH� ULVN� IURP�
VHWWOHPHQW�LV�D�WRWDO�VHWWOHPHQW�YDOXH�RI���PP�IRU�D�PDVRQU\�VWUXFWXUH����

���� 6XPPDU\�RI�*URXQG�&RQGLWLRQV�
*URXQG�FRQGLWLRQV�LGHQWLILHG�DW�WKH�VLWH�DUH�GHWDLOHG�LQ�6HFWLRQ�����DQG�VXPPDULVHG�LQ�
7DEOH�����EHORZ��
�

6WUDWD� 7\SLFDO�'HVFULSWLRQ�

0LQ�'HSWK�
WR�WRS�RI�
6WUDWD�
�PEJO��

0D[�'HSWK�
WR�WRS�RI�
6WUDWD�
�PEJO��

0D[�7KLFNQHVV�
�P��

0DGH�*URXQG�
%URZQ� VLOW\� JUDYHOO\� VDQG��
ORFDOO\� RUJDQLF� 25� JUDYHOO\�
VDQG\�VLOW�25�YHU\�VDQG\�FOD\���

����� ���� ����

*UDQXODU�

9HU\� ORRVH� YHU\� VLOW\� �� FOD\H\�
6$1'��� ���� !����� ����

0HGLXP�GHQVH�VOLJKWO\�JUDYHOO\�
VOLJKWO\�VLOW\�6$1'�� ���� !����� !����

&RKHVLYH�

)LUP� FRQVLVWHQF\� ORZ� VWUHQJWK�
VDQG\�&/$<�� ���� !����� ����

9HU\�KLJK�VWUHQJWK�JUDYHOO\�VLOW\�
&/$<�� ���� !������ !�����

7DEOH������6XPPDU\�RI�JURXQG�FRQGLWLRQV�DW�WKH�SURSRVHG�KRXVLQJ�ORFDWLRQ��

���� 6LWH�3UHSDUDWLRQ�
7KH�VLWH�VKRXOG�EH�FOHDUHG�DQG�DQ\�YHJHWDWLRQ�EHORZ�DUHDV�RI�SURSRVHG�GHYHORSPHQW�
VWULSSHG�LQ�DFFRUGDQFH�ZLWK�6HULHV�����RI�WKH�6SHFLILFDWLRQ�IRU�+LJKZD\�:RUNV���7KLV�
VKRXOG�LQFOXGH��
�
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�

�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

� 5RRWV� SUHVHQW� EHORZ� WKH� IRRWSULQW� RI� SURSRVHG� VWUXFWXUHV� DQG� LQIUDVWUXFWXUH�
VKRXOG�EH�JUXEEHG�RXW�DQG�WKH�UHVXOWLQJ�YRLG�LQILOOHG�ZLWK�VXLWDEOH�FRPSDFWHG�
HQJLQHHUHG�ILOO��
� 5HGXQGDQW�VHUYLFHV�VKRXOG�EH�VHDOHG�RII�DQG�JUXEEHG�RXW�DQG�UHSODFHG�ZLWK�
VXLWDEOH�FRPSDFWHG�HQJLQHHUHG�ILOO��DQG��
� %XULHG�VWUXFWXUHV�DQG�ROG�IRXQGDWLRQV�KDYH�EHHQ�HQFRXQWHUHG�RQ�VLWH���7KHVH�
VKRXOG�EH�H[FDYDWHG�IURP�EHORZ�WKH�SURSRVHG�GHYHORSPHQW�IRRWSULQW�ZLWK�WKH�
UHVXOWLQJ�YRLG�EDFNILOOHG���

���� )RXQGDWLRQ�&RQGLWLRQV�DQG�%HDULQJ�&DSDFLW\�
� *HQHUDO�

,W�LV�FRQVLGHUHG�WKDW�WKH�0DGH�*URXQG�LV�QRW�VXLWDEOH�IRU�D�IRXQGLQJ�PDWHULDO�GXH�WR�WKH�
LQKHUHQW�YDULDELOLW\�RI�WKH�PDWHULDO���)RXQGDWLRQ�RSWLRQ�LV�WKHUHIRUH��
�

� 'HHS�SLOH�IRXQGDWLRQV�LQWR�WKH�QDWXUDO�VRLOV�RI�WKH�&/$<�RU�6$1'���
�
$Q� DVVHVVPHQW� RI� WKH� XQGUDLQHG� VKHDU� VWUHQJWK� �VX�� KDV� EHHQ� XQGHUWDNHQ� LQ� WKH�
FRKHVLYH�VRLOV�RI�WKH�QDWXUDO�VWUDWD�XVLQJ�GDWD�REWDLQHG�IURP�LQ�VLWX�JHRWHFKQLFDO�WHVWV��
7KLV�GDWD�LV�VKRZQ�LQ�*UDSK�������
�

�
*UDSK������6XPPDU\�RI�VX�YV�GHSWK�IURP�LQ�VLWX�DQG�ODERUDWRU\�WHVWLQJ�UHVXOWV���
�
*UDSK����� VKRZV� WKDW� WKH� VWUHQJWK�RI� WKH� FRKHVLYH�GHSRVLWV� W\SLFDOO\� LQFUHDVH�ZLWK�
GHSWK��7KH�WHVW�UHVXOWV�RI�WKH�LQ�VLWX�JHRWHFKQLFDO�WHVWLQJ�DUH�LQ�DJUHHPHQW�ZLWK�WKRVH�
IURP�WKH�ODERUDWRU\�WHVWLQJ���
�
$�FRQVHUYDWLYH�VX�RI���N3D�LV�DVVLJQHG�WR�WKH�FRKHVLYH�VRLOV�DW�GHSWK�RI�����WR����PEJO�
DQG�IURP�D�GHSWK�RI�����WR�����PEJO�DQG�D�VX�YDOXH�RI����N3D�LV�DVVLJQHG�IURP�D�GHSWK�
RI�����PEJO�DQG�UHWXUQLQJ�DQ�$%&�YDOXH�RI����N1�P�����
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�

�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

6WUHQJWK�RI� WKH�QDWXUDO�JUDQXODU�PDWHULDO�KDV�EHHQ�DVVHVVHG�XVLQJ�LQ�VLWX�WHVWLQJ�E\�
637���7KH�UHVXOWV�RI�WKH�WHVWLQJ�KDYH�EHHQ�SORWWHG�DJDLQVW�GHSWK�DV�LV�VKRZQ�LQ�*UDSK�
����EHORZ��
�

�
*UDSK������6XPPDU\�RI�$%&�YV�GHSWK�IURP�LQ�VLWX�637�WHVWLQJ�IRU�JUDQXODU�VRLOV��
�
7KH�GHQVLW\�RI�WKH�JUDQXODU�GHSRVLWV�LV�YDULDEOH��ZLWK�WZR�PDLQ�WUHQGV�FRUUHVSRQGLQJ�WR�
WKH�ORRVH�6$1'�DQG�WKH�PHGLXP�GHQVH�6$1'��,I�VKDOORZ�IRXQGDWLRQV�DUH�FRQVLGHUHG��
DQ�$%&�YDOXH�RI���N1�P��LV�UHWXQHG�IRU�WKH�ORRVH�6$1'��JURXQGZDWHU�FDQ�UHGXFH�WKH�
EHDULQJ�FDSDFLW\�RI�D�JUDQXODU�PDWHULDO�E\�DV�PXFK�DV�������
�
%DVHG�RQ�WKH�UHVXOWV�RI�WKH�637�WHVWV�WKH�DYHUDJH�DQJOH�RI�LQWHUQDO�IULFWLRQ��I��IRU�WKH�
ORRVH�6$1'�KDV�EHHQ�FDOFXODWHG�DW���������
�
)RU� WKH� JUDQXODU� VRLOV� RI� WKH� 0DGH� JURXQG� �0*��� DQ� $%&� YDOXH� RI� DSSUR[LPDWHO\�
��N1�P�D�ZDV�DVVLJQHG�IURP�D�GHSWK�RI����PEJO��7KH�VLWH�LV�ORFDWHG�WR�WKH�PDUJLQV�RI�
WKH�GLVXVHG�ODQGILOO�DQG�WKH�WKLFN�0*�LV�UHODWHG�WR�WKH�ODQGILOO���
�
'XH�WR�WKH�QDWXUH�RI�WKH�SURSRVHG�GHYHORSPHQW��LW�LV�GHHPHG�WKDW�0*�DQG�ORRVH�6$1'�
RI� WKH�QDWXUDO� VWUDWD�DUH�QRW� VXLWDEOH� WR�ZLWKVWDQG� WKH� ORDG�RI� WKH� KRXVLQJ�E\�XVLQJ�
VKDOORZ�IRXQGDWLRQV��LQFOXGLQJ�VWULS�DQG�SDG�IRXQGDWLRQV��,W�LV�UHFRPPHQGHG�WR�XVH�SLOH�
IRXQGDWLRQV�LQWR�WKH�&/$<�RU�6$1'�RI�WKH�QDWXUDO�VWUDWD��$�SUHOLPLQDU\�DVVHVVPHQW�RI�
GHHS�IRXQGDWLRQV�LV�XQGHUWDNHQ�LQ�WKH�IROORZLQJ�VHFWLRQ���

� �
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�

�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

� 3LOHG�)RXQGDWLRQV�

)RU� SUHOLPLQDU\� SXUSRVHV� WKH� IROORZLQJ� LQLWLDO� SLOH� FDUU\LQJ� FDSDFLWLHV� KDYH� EHHQ�
FDOFXODWHG� IRU� YDU\LQJ� GLDPHWHUV� RI� SLOH�� 7KH� SLOH� FDSDFLW\� KDV� EHHQ� FDOFXODWHG�
FRQVLGHULQJ�ORRVH�6$1'�IURP�D�GHSWK�RI����PEJO�WR����PEJO�DQG�PHGLXP�GHQVH�6$1'�
IURP�D�GHSWK�RI����PEJO�WR�����PEJO��:KHQ�XQGHUWDNLQJ�WKHVH�SUHOLPLQDU\�FDOFXODWLRQV��
WKH�IROORZLQJ�SDUDPHWHUV�KDYH�EHHQ�XVHG��
�
� ,QWHUQDO�DQJOH�RI�IULFWLRQ�RI�����LQ�WKH�ORRVH�6$1'�DQG�����LQ�WKH�GHQVH�6$1'��
� )DFWRUV�RI�VDIHW\�RI�����RQ�VLGH�UHVLVWDQFH�DQG���RQ�EDVH�UHVLVWDQFH��DQG��
� *OREDO�)DFWRU�RI�VDIHW\�RI������

'HSWK�
�PEJO��

3LOH�&DUU\LQJ�&DSDFLW\��N1��
���PP�GLD� ���PP�GLD� ���PP�GLD�

���� ��� ��� ���
���� ��� ���� ����
���� ���� ���� ����
���� ���� ���� ����

7DEOH������3UHOLPLQDU\�3LOH�&DUU\LQJ�&DSDFLW\�LQ�JUDQXODU�VRLOV��
�
$W�WKH�VLWH��WKH�JUDQXODU�VRLOV�RI�WKH�QDWXUDO�VWUDWD�DUH�GHVFULEHG�DV�ORRVH�6$1'�DW�OHDVW�
WR� D� GHSWK� RI� ���PEJO�� WKHUHIRUH� FRQVLGHUDWLRQ� PXVW� EH� JLYHQ� WR� WKH� SRWHQWLDO� IRU�
QHJDWLYH� VNLQ� IULFWLRQ� WR�KDYH�DQ�HIIHFW� RQ� WKH�GHVLJQ�� 7KH�SUHVHQFH�RI� WKLFN�0DGH�
JURXQG�LQ�SDUWLFXODUO\�RQ�WKH�6:�DUHD�RI�WKH�VLWH�VKRXOG�EH�DVVHVVHG�IRU�QHJDWLYH�VNLQ�
IULFWLRQ����
�
,Q�FRKHVLYH�VRLOV� IURP�D�GHSWK�RI����PEJO��D�SUHOLPLQDU\�SLOH�DVVHVVPHQW�KDV�EHHQ�
XQGHUWDNHQ�DQG�WKH�IROORZLQJ�SDUDPHWHUV�KDYH�EHHQ�DVVXPHG���
�
� ,QWHUQDO�DQJOH�RI�IULFWLRQ�RI�����LV�DVVXPHG��
� )DFWRUV�RI�VDIHW\�RI�����RQ�VLGH�UHVLVWDQFH�DQG���RQ�EDVH�UHVLVWDQFH��DQG��
� *OREDO�)DFWRU�RI�VDIHW\�RI������

'HSWK� 3LOH�&DUU\LQJ�&DSDFLW\��N1��
���PP�GLD� ���PP�GLD� ���PP�GLD�

���� ��� ��� ����

���� ��� ���� ����

����� ��� ���� ����
7DEOH������3UHOLPLQDU\�3LOH�&DUU\LQJ�&DSDFLW\�LQ�FRKHVLYH�VRLOV��
�
3LOH�GHVLJQ�VKRXOG�EH�XQGHUWDNHQ�E\�D�VSHFLDOLVW�FRQWUDFWRU�WR�DOORZ�WKHP�WR�UHGXFH�WKH�
IDFWRU�RI�VDIHW\�EDVHG�RQ�WKHLU�H[WHQVLYH�SLOH�WHVWLQJ�GDWD�DORQJ�ZLWK�D�VXLWDEOH�SLOLQJ�
WHFKQLTXH�WR�PLQLPLVH�QHJDWH�DQ\�GHOHWHULRXV�HIIHFWV�RQ�QHLJKERXULQJ�SURSHUWLHV��

���� *URXQG�)ORRU�6ODEV�
'XH� WR� WKH�SUHVHQFH� RI�0DGH�*URXQG� WKLFNHU� WKDQ����PP�� LW� LV� FRQVLGHUHG� WKDW� D�
VXVSHQGHG� IORRU� VODE� VKRXOG� SURYH� VXLWDEOH� IRU� WKH� SURSRVHG� KRXVLQJ�� )ORRU� VODEV�
VKRXOG�EH�GHVLJQHG�E\�D�VXLWDEO\�H[SHULHQFHG�VWUXFWXUDO�HQJLQHHU���
�
,Q� DGGLWLRQ�� D�SLOHG� VWUXFWXUH�ZLOO� JHQHUDOO\� KDYH�D� VXVSHQGHG�RU� SLOHG� IORRU� GXH� WR�
SRWHQWLDO�GLIIHUHQWLDO�VHWWOHPHQW�EHWZHHQ�WKH�IORRU�DQG�WKH�VKHOO��
�
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�

�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

:KHUH�VXVSHQGHG�IORRU�VODEV�DUH�HPSOR\HG�YHQWLODWLRQ�RI�WKH�XQGHU�IORRU�YRLG�ZLOO�EH�
UHTXLUHG�WR�DGGUHVV�FRQGHQVDWLRQ�LVVXHV���7KLV�ZRXOG�DOVR�DVVLVW�LQ�WKH�PLWLJDWLRQ�RI�
SRWHQWLDO�JDV�LQJUHVV�LVVXHV��

���� 'UDLQDJH�
7KH�SUHVHQFH� RI� VXEVWDQWLDO� GHSWKV�RI�0DGH�*URXQG�DFURVV� WKH� VLWH�PD\� UHVXOW� LQ�
VHWWOHPHQW���,W�LV�WKHUHIRUH�UHFRPPHQGHG�WKDW�GUDLQ�UXQV�DUH�GHVLJQHG�XVLQJ�VWHHSHU�
JUDGLHQWV�DQG�IOH[LEOH�MRLQWV�WR�DOORZ�IRU�VRPH�GLIIHUHQWLDO�VHWWOHPHQW��

���� &RQFUHWH�'XUDELOLW\�
%DVHG� XSRQ� WKH� UHVXOWV� RI� WKH� FKHPLFDO� DQDO\VHV� VXPPDULVHG� LQ� 7DEOH� ���� LW� LV�
FRQVLGHUHG� WKDW� VXEVXUIDFH� FRQFUHWH� FDQ� EH� GHVLJQHG� LQ� DFFRUGDQFH� ZLWK� 'HVLJQ�
6XOSKDWH�&ODVV�'6����$JJUHVVLYH�&KHPLFDO�(QYLURQPHQW�IRU�&RQFUHWH�&ODVVLILFDWLRQ�
�$&(&�� $&��V� LQ� DFFRUGDQFH� ZLWK� WKH� UHFRPPHQGDWLRQV� SURYLGHG� LQ� %5(� 6SHFLDO�
'LJHVW�����������

���� ([FDYDWLRQV�
6LWH�REVHUYDWLRQV�LQGLFDWHG�WKDW�H[FDYDWLRQV�VKRXOG�EH�IHDVLEOH�LQ�WKH�QHDU�VXUIDFH�ZLWK�
QRUPDO� SODQW�� KRZHYHU� REVWUXFWLRQV� PD\� EH� SUHVHQW� LQ� WKH� QHDU� VXUIDFH� LQFOXGLQJ�
IRUPHU�IRXQGDWLRQV�DQG�IRUPHU�IORRU�VODEV���,W�LV�DQWLFLSDWHG�WKDW�DQ\�REVWUXFWLRQV�ZLOO�
EH�JUXEEHG�RXW�GXULQJ�WKH�UHGXFHG�OHYHO�GLJ�IRU�WKH�VXE�VWUXFWXUH�ZRUNV��
�
'XH� WR� WKH� YDULDELOLW\� RI� WKH�0DGH�*URXQG� LW� LV� FRQVLGHUHG� WKDW� DOO� H[FDYDWLRQV�DUH�
VXSSRUWHG�RU�EDWWHUHG�EDFN�LQ�DFFRUGDQFH�ZLWK�JXLGDQFH�FRQWDLQHG�LQ�&,5,$�5��������

���� &RQVWUXFWLRQ�$FWLYLW\�DQG�,QVSHFWLRQ�
7KH�IROORZLQJ�DFWLYLWLHV�DQG�LQVSHFWLRQV�VKRXOG�EH�LQFRUSRUDWHG�LQWR�WKH�VLWH�ZRUNV���
� 'XH� WR� WKH� YDULDELOLW\� RI� WKH� VRLOV� DW� WKH� VLWH� LW� LV� UHFRPPHQGHG� WKDW� VXIILFLHQW�
DOORZDQFH� LV� PDGH� IRU� WKH� LQVSHFWLRQ� RI� IRUPDWLRQ� DQG� VXE� IRUPDWLRQV� WR�
IRXQGDWLRQV�DQG�SDYHPHQW�FRQVWUXFWLRQ��

� ([FDYDWLRQV�ZKHUH�DFFHVV�LV�UHTXLUHG�VKRXOG�EH�VXEMHFW�WR�D�ULVN�DVVHVVPHQW�IURP�
D�FRPSHWHQW�SHUVRQ�DQG�ZKHUH�DSSURSULDWH�PLWLJDWLRQ�PHDVXUHV�VXFK�DV�EHQFKLQJ�
EDFN�WKH�VLGHV�RU�XVH�RI�VXSSRUW�V\VWHPV�LQ�DFFRUGDQFH�ZLWK�&,5,$�5���XWLOLVHG��

� ,W�LV�FRQVLGHUHG�WKDW�GH�ZDWHULQJ�PD\�EH�UHTXLUHG��HVSHFLDOO\�IROORZLQJ�SHULRGV�RI�
KHDY\� UDLQIDOO�� �5HPRYDO� RI� VXUIDFH�ZDWHU�DQG�ZDWHU�ZLWKLQ� WUHQFKHV�VKRXOG�EH�
SRVVLEOH� ZLWK� FRQYHQWLRQDO� VXPS� SXPSLQJ�� � 'LVFKDUJH� RI� DQ\� ZDWHU� VKRXOG� EH�
DJUHHG�ZLWK�WKH�UHOHYDQW�UHJXODWRU\�ERG\�DQG�EH�XQGHUWDNHQ�XQGHU�D�WUDGH�HIIOXHQW�
GLVFKDUJH��ZKHUH�UHTXLUHG���0HDVXUHV�WR�UHPRYH�VLOW�DQG�VXVSHQGHG�VROLGV�PD\�
EH�UHTXLUHG�DQG�FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�SURYLVLRQ�RI�VSDFH�IRU�VHWWOLQJ�
WDQNV�RU�DQ�DWWHQXDWLRQ�SRQG��

� :KHUH� DFFHVV� WR� FRQILQHG� VSDFHV� LV� UHTXLUHG� DSSURSULDWH�PLWLJDWLRQ�PHDVXUHV�
VKRXOG� EH� DGGUHVVHG� ZLWKLQ� WKH� &RQVWUXFWLRQ� 6WDJH� +HDOWK� DQG� 6DIHW\� 3ODQ���
3DUWLFXODU�DFFRXQW�VKRXOG�EH�WDNHQ�RI�WKH�JDV�UHVXOWV��

� 7KH� SUHVHQFH� RI� SRWHQWLDO� FRQWDPLQDWLRQ� DQG� PLWLJDWLRQ� PHDVXUHV� VKRXOG� EH�
DGGUHVVHG�DV�SDUW�RI�WKH�&RQVWUXFWLRQ�6WDJH�+HDOWK�DQG�6DIHW\�3ODQ�DQG�VKRXOG�
LQFOXGH�PHDVXUHV�WR�GHVLJQ�RXW�WKH�ULVNV��UHGXFH�WKHLU�LPSDFW�DQG�ILQDOO\�WKH�XVH�RI�
3HUVRQQHO�3URWHFWLYH�(TXLSPHQW��33(���
�

� �

�
���&,5,$�5HSRUW����±�7UHQFKLQJ�3UDFWLFH�±�6HFRQG�(GLWLRQ�������UHYLVLRQ��
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�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

�� *HQHULF�5LVN�$VVHVVPHQW�

���� ,QWURGXFWLRQ�
&XUUHQW�JRRG�SUDFWLFH� UHTXLUHV� WKDW� WKH� ILQGLQJV� IURP�D� VLWH� LQYHVWLJDWLRQ� VKRXOG�EH�
HYDOXDWHG� RQ� D� VLWH�VSHFLILF� EDVLV�� XVLQJ� D� ULVN�EDVHG� DSSURDFK�� 5LVN� DVVHVVPHQW�
LQYROYHV�LGHQWLILFDWLRQ�DQG�HYDOXDWLRQ�RI�WKH�KD]DUGV�SUHVHQWHG�E\�WKH�FRQFHQWUDWLRQV�
RI�FRQWDPLQDQWV�PHDVXUHG�IROORZHG�E\�DQ�HYDOXDWLRQ�RI�WKH�ULVNV�ZKLFK�DUH�DVVRFLDWHG�
ZLWK�WKHVH�KD]DUGV��/&50�����,QIRUPDWLRQ�JDWKHUHG�IURP�WKH�ULVN�DVVHVVPHQW�KDV�EHHQ�
FROODWHG�LQ�WKH�UHYLVHG�FRQWDPLQDWLRQ�FRQFHSWXDO�PRGHO�LQ�6HFWLRQ������

���� 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���
� $75,6.�6RLO�6FUHHQLQJ�9DOXHV��669V��DQG�&/�$,5(�*HQHULF�$VVHVVPHQW�&ULWHULD�
�*$&V���

�
&�6/V� ZHUH� SXEOLVKHG� LQ� ����������� 7KH� UHFHQW� 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�������������
�
,I�FRQWDPLQDQWV�DUH�QRW�SUHVHQW�DV�&�6/V�DQG�6�8/V�WKHQ�/.&�ZLOO�XVH�$75,6.�669V�
RU� &/�$,5(� *$&V���� 7KHVH� IROORZ� WKH� µPLQLPDO¶� ULVN� SULQFLSOH� DQG� PRUH� VWULQJHQW�
H[SRVXUH�SDUDPHWHUV�DQG�ZLOO�EH�FRQVHUYDWLYH��

�
/.&� 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�

�
��� /DQG� &RQWDPLQDWLRQ� 5LVN�0DQDJHPHQW� �/&50�� KWWSV���ZZZ�JRY�XN�JRYHUQPHQW�SXEOLFDWLRQV�ODQG�FRQWDPLQDWLRQ�
ULVN�PDQDJHPHQW�OFUP�
��� '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���
���&/�$,5(���������³7KH�6RLO�*HQHULF�$VVHVVPHQW�&ULWHULD�IRU�+XPDQ�+HDOWK�5LVN�$VVHVVPHQW�´�
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3$+V������DQG�QDSKWKDOHQH�WKH�PRVW�YRODWLOH�DQG�VROXEOH�����7KH�QHZ�&�6/V�LQGLFDWH�
%�D�3�DV�D�VXUURJDWH�PDUNHU�IRU�FDUFLQRJHQLF�3$+V��LI�LW�IDOOV�ZLWKLQ�DSSURSULDWH�OLPLWV��
VLQFH� WKH� ULVN� IURP� RWKHU� QRQ�FDUFLQRJHQLF� 3$+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�UHVLGHQWLDO�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[�*��$75,6.�
669V� DQG� &/�$,5(� *$&V� ZHUH� QRW� UHTXLUHG� IRU� WKLV� GDWDVHW� DQG� KDYH� QRW� EHHQ�
LQFOXGHG��
�
%�D�3�DV�6XUURJDWH�0DUNHU�
�
%DVHG�RQ�WKH�DERYH�DVVXPSWLRQ�IRU�3$+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� �QR�� 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�)� �EHQ]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��
�

�
���($���������³&RQWDPLQDQWV�LQ�6RLOV��&ROODWLRQ�RI�7R[LFRORJLFDO�'DWD�DQG�,QWDNH�9DOXHV�IRU�+XPDQV��%HQ]R>D@S\UHQH�´�
5	'�3XEOLFDWLRQ�72;���
���86(3$���������³+HDOWK�(IIHFWV�$VVHVVPHQW�RI�3RO\F\FOLF�$URPDWLF�+\GURFDUERQV��3$+V���(3$��������������´�
���($���������³5HYLHZ�RI�WKH�)DWH�DQG�7UDQVSRUW�RI�6HOHFWHG�&RQWDPLQDQWV�LQ�WKH�6RLO�(QYLURQPHQW�´�'UDIW�WHFKQLFDO�
UHSRUW�3��������75���
���&/�$,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�����������

����

����

����

�����

������

%�D�$ &KU\VHQH %�E�) %�N�) '�DK�$ ,����FG�3 %�JKL�3
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7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

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

� 6RLO�5HVXOWV�&RPSDULVRQ�DJDLQVW�$VVHVVPHQW�&ULWHULD�

$OO�DQDO\VLV�VKHHWV�DUH�SUHVHQWHG�LQ�$SSHQGL[�&��(OHYDWHG�DQG�SHUWLQHQW�UHVXOWV�DUH�
SUHVHQWHG�LQ�7DEOH������
�

&RQWDPLQDQW� 8QLWV� 1R��RI�
VDPSOHV�

(OHYDWHG�
5HVXOWV� 6DPSOH�/RFDWLRQ� &ULWHULD�

�������������
6RXUFH�RI�
&ULWHULD�

0HWDOV�
$UVHQLF� PJ�NJ� �� ��� :6������������P�� ��� &�6/�

/HDG� PJ�NJ� ��
���� :6������������P��

���� &�6/����� :6������������P��
���� :6������������P��

3$+V�

%HQ]R�D�S\UHQH� PJ�NJ� ��

��� :6������������P��

�� &�6/����� :6������������P��
��� :6������������P��
���� &3������������P��

1DSKWKDOHQH� PJ�NJ� ��
���� :6������������P��

����������� 6�8/�
��� :6������������P��
*(1(5$/�

S+� S+� �� 5DQJH�����WR�����
620� �� �� 5DQJH�����WR����
$VEHVWRV� 1�$� �� 'HWHFWHG��VHH�7DEOH������

7DEOH������6XPPDU\�RI�HOHYDWHG�DQG�SHUWLQHQW�DQDO\WLFDO�UHVXOWV��
1RWHV��
2QO\�UHVXOWV�WKDW�H[FHHGHG�DVVHVVPHQW�FULWHULD�KDYH�EHHQ�VKRZQ�DQG�UHVXOWV�IURP�DOO�GHSWKV�DUH�QRWHG���
5HVXOWV�KDYH�EHHQ�FRPSDUHG�WR�WKH�QHDUHVW�DSSURSULDWH�620���
�
$�GLVFUHWH�SLHFH�RI�$&0�ZDV�LGHQWLILHG��DV�GHWDLOHG�LQ�7DEOH������
�

6DPSOH�/RFDWLRQ� ,'� 7\SH�
:6��������P�� &KU\VRWLOH� 3DSHU�

7DEOH������'HWDLOV�RI�DVEHVWRV�LGHQWLILHG��

� +D]DUG�4XRWLHQW�

7R� H[DPLQH� WKH� SRWHQWLDO� DGGLWLYLW\� RI� WR[LFRORJLFDO� HIIHFWV� EHWZHHQ� WKH� SHWUROHXP�
K\GURFDUERQ�IUDFWLRQV��D�+D]DUG�,QGH[��+,��DV�GHVFULEHG�E\�WKH�(QYLURQPHQW�$JHQF\���
WHFKQLFDO�UHSRUW�ZDV�FDOFXODWHG�IRU�WKH�VDPSOHV���7KLV�VKRXOG�EH�XQGHUWDNHQ�ZKHQ�WKHUH�
DUH�QR�HOHYDWHG�SHWUROHXP�K\GURFDUERQV��ZKHQ�FRPSDUHG� WR�DVVHVVPHQW�FULWHULD�RI�
LQGLYLGXDO�IUDFWLRQV��+,�UHVXOWV�DUH�SURYLGHG�LQ�IXOO�LQ�$SSHQGL[�+�DQG�DUH�VXPPDULVHG�
LQ�7DEOH������
�
+,�UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH�������
�

6DPSOH�/RFDWLRQ� +D]DUG�,QGH[� )XUWKHU�FRQVLGHUDWLRQ�
UHTXLUHG"�

&3������������P�� ����� 1�
:6������������P�� ����� 1�

7DEOH������'HWDLOV�RI�DVEHVWRV�LGHQWLILHG��
�

���($���������³7KH�8.�$SSURDFK�IRU�(YDOXDWLQJ�+XPDQ�+HDOWK�5LVNV�IURP�3HWUROHXP�+\GURFDUERQV�LQ�6RLOV�´�6FLHQFH��
UHSRUW�3������75���
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�

�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

� 'LUHFW�&RQWDFW�5LVN�±�3ROOXWDQW�/LQNDJH���

(OHYDWHG�3$+V�DQG�PHWDOV��DUVHQLF�DQG�OHDG��KDYH�EHHQ�LGHQWLILHG�RQ�VLWH��JLYHQ�WKH�
QXPEHU�DQG�ORFDWLRQ�RI�HOHYDWHG�VDPSOHV��WKH�FRQWDPLQDWLRQ�LV�FRQVLGHUHG�WR�EH�VLWH�
ZLGH��
�
7KH�VRXUFH�RI�WKH�FRQWDPLQDWLRQ�LV�H[SHFWHG�WR�EH�WKH�DVK��FOLQNHU�DQG�FRDO�QRWHG�LQ�
WKH�PDGH�JURXQG��$OWKRXJK��JLYHQ�WKH�KLJK�3$+�FRQFHQWUDWLRQV�LW�LV�SRVVLEOH�IUDJPHQWV�
RI�ELWXPHQ���DVSKDOW�PD\�EH�SUHVHQW�ZKLFK�KDYH�QRW�EHHQ�VHHQ�GXULQJ�ORJJLQJ��
�
$W�WKH�FRQFHQWUDWLRQV�LGHQWLILHG��WKH�FRQWDPLQDQWV�DUH�FRQVLGHUHG�WR�SRVH�D�SRWHQWLDO�
ULVN�WR�IXWXUH�VLWH�XVHUV��UHVLGHQWV��LQ�JDUGHQV�DQG�VRIW�ODQGVFDSHG�DUHDV��ZKHUH�PDGH�
JURXQG�PD\�EH�H[SRVHG���LQ�FRQWDFW�ZLWK�YHJHWDEOHV���7KH�SULQFLSDO�SDWKZD\V�DUH�WKH�
LQJHVWLRQ�SDWKZD\V��VRLO��GXVW�DQG�YHJHWDEOHV��DQG�GHUPDO�FRQWDFW��
�
7KH�SUREDELOLW\�RI�3$+�DQG�PHWDO�FRQWDPLQDWLRQ�DIIHFWLQJ�VLWH�XVHUV� LV� OLNHO\��:LWK�D�
PHGLXP� FRQVHTXHQFH�� WKH� ULVN� LV� FRQVLGHUHG� WR� EH� PRGHUDWH� DQG� UHPHGLDWLRQ� LV�
UHFRPPHQGHG��
�
1R�DVEHVWRV�ZDV�LGHQWLILHG�LQ�WKH�VRLO�VDPSOHV�FROOHFWHG�IURP�VLWH��+RZHYHU��D�GLVFUHWH�
SLHFH�RI�FKU\VRWLOH�SDSHU�ZDV�LGHQWLILHG�LQ�WKH�VRLO�LQ�:6����DW����PEJO���
�
/.&�KDYH�XWLOLVHG�WKH�-RLQW�,QGXVWU\�:RUNLQJ�*URXS��-,:*��'HFLVLRQ�6XSSRUW�7RRO�IRU�
UHFHSWRU�ULVN�UDQNLQJ�RI�$&0�RQVLWH��7KLV�PRGHO�LQFRUSRUDWHV�JXLGDQFH�IURP�&/�$,5(�
&$5�62,/���DQG�&,5,$�&�������
�
7KH�PRGHO�DVVXPHV����KRXU�UHVLGHQWLDO�H[SRVXUH�RI�DQ�LQIDQW��$�PHGLXP�UHVSLUDEOH�
LQGH[� ZDV� DVVXPHG� EDVHG� RQ� WKH� $&0� LGHQWLILHG� RQVLWH� DV� SHU� 5,90���� 7KH�
DVVHVVPHQW�ZDV�FDUULHG�RXW�DVVXPLQJ�µORZ�GLVWXUEDQFH¶�EDVHG�RQ�$&0�DW�D�VKDOORZ�
GHSWK��
�
)RU�DGGHG�FRQVHUYDWLVP��WKH�PRGHO�GRHV�QRW�WDNH�LQWR�DFFRXQW�PRLVWXUH�FRQWHQW��ZKLFK�
FDQ�VLJQLILFDQWO\�UHGXFH�WKH�SRWHQWLDO�IRU�DLUERUQH�ILEUH�UHOHDVH�IURP�VRLO�LQ�D�W\SLFDO�8.�
FOLPDWH��$*6� LQWHULP� JXLGDQFH���� EDVHG� RQ�ZRUN�E\�$GGLVRQ� HW� DO���� QRWHV� WKDW� WKH�
DGGLWLRQ�RI�����ZDWHU�WR�VRLO�GHFUHDVHV�WKH�ULVN�RI�SRWHQWLDO�ILEUH�UHOHDVH�E\�D�IDFWRU�RI�
EHWZHHQ���DQG�����7KH�PRLVWXUH�FRQWHQW�RI�WKH�VRLO� IURP�WKLV�DUHD�ZDV�����PDNLQJ�
ILEUH�UHOHDVH�XQOLNHO\���
�
'DWD�IURP�$GGLVRQ�HW�DO�VKRZV�WKDW�D�VDQG\�VRLO�ZLWK�&KU\VRWLOH�ILEUH�FRQFHQWUDWLRQV�RI�
�����Z�Z� ��� RUGHU� RI� PDJQLWXGH� ORZHU� UHFRUGHG�� ZKHQ� DJLWDWHG� LQ� D� PRGHUDWHO\�
DJJUHVVLYH�ZD\��SURGXFHG�EHWZHHQ�����ILEUHV�PO�DQG�QR�UHFRUGDEOH�ILEUHV�DW�PRLVWXUH�
FRQWHQWV�RI����DQG�DERYH��,W�VKRXOG�EH�QRWHG�WKDW�WKH�FOHDUDQFH�OHYHO�LV�����I�PO���
�
7KH�-:,*�PRGHO�RXWSXW�VKHHW�LV�SUHVHQWHG�LQ�$SSHQGL[�,���$�PHGLXP�ULVN�ZDV�LGHQWLILHG�
WR� NH\� UHFHSWRUV� EDVHG� RQ� JHQHUDO� ZRUVW� FDVH� VFHQDULR�� VXFK� DV� VRPH� JURXQG�
GLVWXUEDQFH�DQG�WUDFN�EDFN�LQWR�UHVLGHQWLDO�SURSHUWLHV�����KRXU�H[SRVXUH���
�

�
���&/�$,5(���������³&$5�62,/�&RQWUROOHG�$VEHVWRV�5HJXODWLRQV�������,QWHUSUHWDWLRQ�IRU�0DQDJLQJ�DQG�:RUNLQJ�ZLWK�
$VEHVWRV�LQ�6RLO�DQG�&RQVWUXFWLRQ�DQG�'HPROLWLRQ�0DWHULDOV´�,QGXVWU\�*XLGHOLQHV��
���&,5,$���������³$VEHVWRV�LQ�6RLO�DQG�0DGH�*URXQG��$�JXLGH�WR�8QGHUVWDQGLQJ�DQG�0DQDJLQJ�5LVNV�´�&,5,$�&�����
��� 5,90� �������� ³$VVHVVPHQW� RI� WKH� 5LVNV� RI� 6RLO� &RQWDPLQDWLRQ� ZLWK� $VEHVWRV´� &,5,$� &����´� 5,90� 5HSRUW�
����������������
���$*6���������³6LWH�,QYHVWLJDWLRQ�$VEHVWRV�5LVN�$VVHVVPHQW�´�$*6�,QWHULP�*XLGDQFH��)HE�������9HU������
���$GGLVRQ�HW�DO���������³7KH�5HOHDVH�RI�'LVSHUVHG�$VEHVWRV�)LEUHV� IURP�6RLOV�´�,QVWLWXWH�RI�2FFXSDWLRQDO�0HGLFLQH�
5HSRUW�1R��70��������
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�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

$VEHVWRV�PD\�DIIHFW�VLWH�XVHUV�LQ�JDUGHQ�DUHDV�RI�WKH�VLWH�LQ�ORFDOLVHG�DUHDV��YLD�WKH�
LQKDODWLRQ�RI�ILEUHV��7KH�SUREDELOLW\�LV�FRQVLGHUHG�WR�EH�ORZ�JLYHQ�WKH�OLPLWHG�DVEHVWRV�
HQFRXQWHUHG�RQ�VLWH���:LWK�D�PHGLXP�FRQVHTXHQFH�WKH�ULVN�DV�DVVXPHG�WR�EH�PRGHUDWH�
��ORZ�DQG�ORFDOLVHG�UHPHGLDWLRQ�LV�UHFRPPHQGHG��
�
$GGLWLRQDO� FRQVLGHUDWLRQ� VKRXOG� DOVR� EH� JLYHQ� WR� WKH� ULVN� WR� ZRUNHUV� DQG� RIIVLWH�
UHFHSWRUV�GXULQJ�JURXQGZRUNV�DQG�FRQVWUXFWLRQ��7KLV�LV�GLVFXVVHG�IXUWKHU�LQ�6HFWLRQ���
���
�
1R�HOHYDWHG�K\GURFDUERQV�RU�HWK\OHQH�JO\FRO�ZHUH�LGHQWLILHG��WKHUHIRUH�WKH�SUREDELOLW\�
RI�WKHVH�FRQWDPLQDQWV�SRVLQJ�D�ULVN�WR�VLWH�XVHUV�LV�FRQVLGHUHG�XQOLNHO\��:LWK�D�PHGLXP�
FRQVHTXHQFH�� WKH� ULVN� LV� FRQVLGHUHG� WR� EH� PRGHUDWH� DQG� QR� UHPHGLDWLRQ� LV�
UHFRPPHQGHG��

� 5LVN�IURP�,QKDODWLRQ�RI�9DSRXUV�±�3ROOXWDQW�/LQNDJH���

1DSKWKDOHQH� ZDV� HOHYDWHG� LQ� :6���� ��������P�� DQG� :6���� ��������PP�� DW�
FRQFHQWUDWLRQV� RI� ���PJ�NJ� DQG� ��PJ�NJ� UHVSHFWLYHO\�� 7KH� 620� YDOXHV� IRU� WKHVH�
VDPSOHV�DUH������:6�����DQG�����:6��������
�
$�VRXUFH�IRU�WKHVH�HOHYDWHG�QDSKWKDOHQH�FRQFHQWUDWLRQV�KDV�QRW�EHHQ�LGHQWLILHG�DQG�
PD\�EH�IUDJPHQWV�RI�ELWXPHQ���DVSKDOW�SUHVHQW�LQ�WKH�VRLO�ZKLFK�KDYH�QRW�EHHQ�VHHQ�
GXULQJ�ORJJLQJ��
�
/.&�FRQVLGHUV�WKDW�IXUWKHU�LQYHVWLJDWLRQ�LV�XQGHUWDNHQ�LQ�WKHVH�DUHDV�WR�GHWHUPLQH�WKH�
H[WHQW�RI�WKH�FRQWDPLQDWLRQ�LGHQWLILHG�DQG�FRQILUP�UHPHGLDO�UHTXLUHPHQWV��

���� *DV�5LVN�$VVHVVPHQW�
�QR��JDV�PRQLWRULQJ�YLVLWV�KDYH�EHHQ�XQGHUWDNHQ�RQ� WKH�VWXG\�VLWH��*DV�PRQLWRULQJ�
UHVXOWV�LQ�IXOO�DUH�SUHVHQWHG�LQ�$SSHQGL[�)��)ROORZLQJ�JXLGDQFH�VHW�RXW�LQ�&,5,$�&������
DQG�%6�������SHDN�PHWKDQH�DQG�FDUERQ�GLR[LGH�FRQFHQWUDWLRQV�KDYH�EHHQ�XVHG�LQ�
WKH�JDV�ULVN�DVVHVVPHQW��,Q�DGGLWLRQ��DQG�DV�SHU�JXLGDQFH��IORZ�UDWHV�ZHUH�PHDVXUHG�
ILUVW��
�
$OO�JDV�FRQFHQWUDWLRQV��IORZ��SUHVVXUH�DQG�JURXQGZDWHU�OHYHOV�DUH�VKRZQ�RQ�7DEOH���
����
�
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&3����
�GHHS��

�� ����� ���� ����� ����� ����� ����� ����� �����Y��
�� ���� ���� ����� ����� ����� ����� ����� �����I��
�� ����� ���� ����� ����� ����� ����� ����� ������V��
�� ����� ���� ����� ����� ���� ����� ����� �����U��
�� ���� ���� ����� ����� ���� ����� ����� ������U��
�� ����� ���� ����� ����� ����� ����� ���� ������I��

7DEOH������6XPPDU\�RI�JDV�PRQLWRULQJ��
1RWHV��,I�FRQFHQWUDWLRQV���IORZ�LV�]HUR��WKHQ�HTXLSPHQW�GHWHFWLRQ�OLPLWV�DUH�DVVXPHG���
7DEOH�VKRZV�SHDN�FRQFHQWUDWLRQV�RI�&+���&2���2���+�6�DQG�&2��
%ROG�ZKHUH�&2��H[FHHGV���Y�Y�DQG�&+��H[FHHGV���Y�Y��
$WPRVSKHULF�SUHVVXUH��RYHU�SDVW���KUV���Y YDULDEOH��I IDOOLQJ��V VWHDG\��U ULVLQJ��

�
���&,5,$���������³$VVHVVLQJ�5LVNV�3RVHG�E\�+D]DUGRXV�*URXQG�*DVHV�WR�%XLOGLQJV�´�&,5,$�&�����
���%6,���������³&RGH�RI�3UDFWLFH�IRU�WKH�'HVLJQ�RI�3URWHFWLYH�0HDVXUHV�IRU�0HWKDQH�DQG�&DUERQ�'LR[LGH�*URXQG�*DVHV�
IRU�1HZ�%XLOGLQJV�´�%6����������$��������
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&3����
�VKDOORZ��

�� ����� ���� ����� ����� ����� ����� 'U\� �����Y��
�� ���� ���� ����� ����� ���� ����� 'U\� ������I��
�� ���� ���� ����� ����� ����� ���� ����� ������V��
�� ����� ���� ����� ����� ���� ����� 'U\� �����U��
�� ���� ���� ����� ����� ����� ���� 'U\� ������U��
�� ����� ���� ����� ����� ���� ����� 'U\� ������I��

:6����

�� ����� ���� ���� ����� ���� ����� 'U\� �����Y��
�� ���� ���� ���� ����� ����� ����� 'U\� ������I��
�� ����� ���� ����� ����� ����� ����� 'U\� ������V��
�� ���� ���� ����� ����� ���� ����� 'U\� �����U��
�� ���� ���� ����� ����� ����� ����� 'U\� ������U��
�� ����� ���� ����� ����� ����� ����� 'U\� ������I��

:6����

�� ����� ���� ����� ����� ����� ����� ���� �����Y��
�� ���� ���� ����� ����� ����� ����� ���� ������I��
�� ����� ���� ����� ����� ���� ���� ����� ������V��
�� ����� ���� ����� ����� ���� ����� ����� �����U��
�� ���� ���� ����� ����� ���� ����� ����� ������U��
�� ����� ���� ����� ����� ���� ����� ����� ������I��

:6����

�� ����� ���� ����� ����� ���� ����� 'U\� �����Y��
�� ���� ���� ����� ����� ����� ���� ����� ������I��
�� ����� ���� ����� ����� ����� ���� ����� ������V��
�� ����� ���� ����� ����� ���� ����� 'U\� �����U��
�� ���� ���� ����� ����� ���� ����� 'U\� ������U��
�� ����� ���� ����� ����� ����� ����� 'U\� ������I��

:6����

�� ����� ���� ����� ����� ����� ����� 'U\� �����Y��
�� ���� ���� ����� ����� ����� ���� 'U\� ������I��
�� ����� ���� ����� ����� ����� ���� 'U\� ������V��
�� ����� ���� ����� ����� ���� ����� 'U\� �����U��
�� ���� ���� ����� ����� ����� ����� 'U\� ������U��
�� ����� ���� ����� ����� ����� ����� 'U\� ������I��

7DEOH������FRQWLQXHG���6XPPDU\�RI�JDV�PRQLWRULQJ��
1RWHV��
,I�FRQFHQWUDWLRQV���IORZ�LV�]HUR��WKHQ�HTXLSPHQW�GHWHFWLRQ�OLPLWV�DUH�DVVXPHG���
7DEOH�VKRZV�SHDN�FRQFHQWUDWLRQV�RI�&+���&2���2���+�6�DQG�&2��
%ROG�ZKHUH�&2��H[FHHGV���Y�Y�DQG�&+��H[FHHGV���Y�Y��
$WPRVSKHULF�SUHVVXUH��RYHU�SDVW���KUV���Y YDULDEOH��I IDOOLQJ��V VWHDG\��U ULVLQJ��
�
&DUERQ� PRQR[LGH� ZDV� !�SSP� LQ� DOO� ERUHKROHV�� 7KH� PD[LPXP� FRQFHQWUDWLRQ� ZDV�
UHFRUGHG�DV���SSP��:6������7KLV�GLG�QRW�DSSHDU�WR�FRUUHODWH�ZLWK�VLJQLILFDQW�R[\JHQ�
GHSOHWLRQ�LQ�DQ\�RI�WKHVH�ORFDWLRQV���
�
2QO\�ZRUNSODFH�H[SRVXUH�OLPLWV�GHILQHG�E\�WKH�+6(�DUH�DYDLODEOH�IRU�FDUERQ�PRQR[LGH�
DQG�DUH�QRW� IXOO\�DSSOLFDEOH� WR�D� UHVLGHQWLDO�VHWWLQJ��$�6KRUW�7HUP�([SRVXUH�/LPLW�RI�
���SSP� ����PLQXWH� SHULRG�� DQG� /RQJ�7HUP� ([SRVXUH� /LPLW� RI� ��SSP� KDYH� EHHQ�
GHILQHG����KRXU�SHULRG���
�
%DVHG� RQ� WKH� DERYH� H[SRVXUH� OLPLWV�� FDUERQ�PRQR[LGH� LV� QRW� H[SHFWHG� WR� SRVH� D�
VLJQLILFDQW�ULVN�WR�WKH�SURSRVHG�VLWH�UHFHSWRUV���

� �
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7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

*DV�6FUHHQLQJ�9DOXH�
�
,Q�DFFRUGDQFH�ZLWK�&,5,$�&�������D�*DV�6FUHHQLQJ�9DOXH��*69��PD\�EH�FDOFXODWHG���
$VVXPLQJ� ZRUVW�FDVH� VFHQDULR� PD[LPXP� JDV� FRQFHQWUDWLRQV� DQG� IORZ� IRU� HDFK�
ERUHKROH�KDYH�EHHQ�XVHG�WR�FDOFXODWH�WKH�*69��7KH�*69�FDQ�EH�XVHG�WR�GHWHUPLQH�
WKH�FKDUDFWHULVWLF�VLWXDWLRQ��&6�����
�
7DEOH� ���� VKRZV� WKH� PD[LPXP� *69� IRU� HDFK� ERUHKROH� DQG� WKH� DSSURSULDWH�
FKDUDFWHULVWLF� VLWXDWLRQ� �EDVHG� RQ� *69� RQO\��� $Q� RYHUDOO� VLWH� DVVHVVPHQW� �:6����
:6�����KDV�DOVR�EHHQ�LQFOXGHG��ZRUVW�FDVH�YDOXHV�DFURVV�WKH�VLWH����
�

%RUHKROHV� 0D[�*69�
�O�KU�� &6���7/�

&3�����GHHS�� ������� &6����*UHHQ�
&3�����VKDOORZ�� ������� &6����*UHHQ�

:6���� ������� &6����*UHHQ�
:6���� ������� &6����*UHHQ�
:6���� ������� &6����*UHHQ�
:6���� ������� &6����*UHHQ�

$OO�ERUHKROHV� ��������&+���
�������&2���

&6����*UHHQ�

7DEOH������6XPPDU\�RI�ZRUVW�FDVH�*DV�6FUHHQLQJ�9DOXHV��*69���
1RWHV��
&6�±�&KDUDFWHULVWLF�6LWXDWLRQ��7/ �7UDIILF�/LJKW��
�
,Q�DFFRUGDQFH�ZLWK�&,5,$�&����� LI�FDUERQ�GLR[LGH�DQG�PHWKDQH�DUH�UHFRUGHG�DERYH�
��Y�Y� DQG� ��Y�Y� UHVSHFWLYHO\�� \RX� VKRXOG� FRQVLGHU� XSJUDGLQJ� WKH� FKDUDFWHULVWLF�
VLWXDWLRQ�IURP�&6��WR�&6���
�
7KH�PDGH�JURXQG�LGHQWLILHG�RQVLWH�GRHV�QRW�DSSHDU�WR�EH�JHQHUDWLQJ�VLJQLILFDQW�JDV�
FRQFHQWUDWLRQV�DQG�LV�SUHVHQW�DW�QHJOLJLEOH�IORZ�UDWHV��ZKLFK�ZLOO�OLPLW�DQ\�PLJUDWLRQ�WR�
SURSHUWLHV��$GGLWLRQDOO\��ERUHKROHV�RXWVLGH�WKH�PDLQ�ODQGILOO�DUH�RQO\�PDUJLQDOO\�!��Y�Y��
�
$OWKRXJK�6RLO�2UJDQLF�0DWWHU��620��UDQJH�IURP������WR������ZLWK�DQ�DYHUDJH�620�
RI��������HTXLYDOHQW�7RWDO�2UJDQLF�&DUERQ��72&��RI������DQG�HTXLYDOHQW�'LVVROYHG�
2UJDQLF�&DUERQ��'2&��RI��������8QGHU�&/�$,5(�5%�����JXLGHOLQHV�ZRXOG�SRWHQWLDOO\�
SXW�WKH�VLWH�LQ�&6��LI�QR�JDV�PRQLWRULQJ�KDG�EHHQ�XQGHUWDNHQ����
�
+RZHYHU��LW�LV�ZHOO�NQRZQ�WKDW�DVK�DQG�FOLQNHU�PD\�VNHZ�WKH�72&�UHVXOWV�JHQHUDWLQJ�D�
IDOVH�SRVLWLYH�IRU�GHJUDGDEOH�PDWHULDO�DQG�QRW�QHFHVVDULO\�JHQHUDWLQJ�JDV���$VVHVVLQJ�
WKH�SRWHQWLDO�GHJUDGDEOH� IUDFWLRQ�EDVHG�RQ� WKH�VDPH�VXEVDPSOH�'LVVROYHG�2UJDQLF�
&DUERQ��'2&��ZDV�D�PD[LPXP�RI���PJ�O���������DQG�HTXLYDOHQW�72&�RI����������
ZKLFK��DOWKRXJK�WKH�PDWHULDO�ZDV�QRW�IRUHQVLFDOO\�DQDO\VHG��GRHV�GHPRQVWUDWH�PDWHULDO�
LV�QRW�YHU\�GHJUDGDEOH�ZKHQ�MXVW�FRPSDULQJ�620�72&�DORQH��,I�QR�JDV�PRQLWRULQJ�KDG�
EHHQ�XQGHUWDNHQ�WKLV�ZRXOG�HTXDWH�WR�&6���ZKLFK�PDWFKHV�WKH�DVVHVVPHQW�RI�WKH�JDV�
PRQLWRULQJ��
�
+RZHYHU�� FRQVLGHULQJ� WKH� GHSWK� RI� PDGH� JURXQG� LQ� WKH� KLVWRULFDO� ODQGILOO� LV� !�P�
�WKUHVKROG� LQ�5%����DQG� WKDW� WKH�VLWH� LV� OLNHO\� LQ�FRQWLQXLW\�ZLWK� WKH�KLVWRULFDO� ODQGILOO�
H[WHQW�QRUWKZDUGV��/.&�FRQVLGHUV�WKH�SURSHUWLHV�ZLWKLQ�WKH�KLVWRULFDO�ODQGILOO��3ORWV���
���VKRXOG�EH�XSJUDGHG�WR�&6�����

�
���&,5,$���������³$VVHVVLQJ�5LVNV�3RVHG�E\�+D]DUGRXV�*URXQG�*DVHV�WR�%XLOGLQJV�´�&,5,$�&�����
���&/�$,5(�5HVHDUFK�%XOOHWLQ�����³$�3UDJPDWLF�$SSURDFK�WR�*URXQG�*DV�5LVN�$VVHVVPHQW´���1RYHPEHU�������
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�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

&RQVLGHULQJ�WKH�JDV�FRQFHQWUDWLRQV�DQG�ORZ�IORZ�UDWHV�RXWVLGH�WKH�KLVWRULFDO� ODQGILOO��
/.&�GRHV�QRW�FRQVLGHU� LW�QHFHVVDU\�WR�XSJUDGH�WKH�FKDUDFWHULVWLF�VLWXDWLRQ�DQG�&6��
ZLOO�EH�VXLWDEOH�IRU�WKH�3ORWV�������
�
7KH� JDV�FDQ�SRWHQWLDOO\�PLJUDWH� LQWR�EXLOGLQJV�� DFFXPXODWH� LQ� FRQILQHG� VSDFHV� DQG�
FDXVH�H[SORVLRQV��PHWKDQH��DQG�DVSK\[LDWLRQ���/.&�FRQVLGHU�WKH�SUREDELOLW\�RI�FDUERQ�
GLR[LGH�DQG���RU�PHWKDQH�JDV�DIIHFWLQJ�VLWH�XVHUV�DQG�EXLOGLQJV�DV�ORZ�OLNHOLKRRG��ZLWKLQ�
WKH�KLVWRULFDO�ODQGILOO���$VVXPLQJ�D�VHYHUH�FRQVHTXHQFH��WKHUH�LV�D�PRGHUDWH�ULVN��$Q�
XQOLNHO\� OLNHOLKRRG� �RXWVLGH� WKH� IRRWSULQW� RI� WKH�KLVWRULFDO� ODQGILOO�� LV� FRQFOXGHG�DQG�D�
0RGHUDWH���/RZ�ULVN�SUHVHQWHG��

���� &RQWUROOHG�:DWHU�$VVHVVPHQW�
/.&�FRQVLGHUV�WKH�3ULQFLSDO�$TXLIHU�DV�WKH�SULPDU\�UHFHSWRU��
�
/.&� KDYH� FRPSDUHG� UHVXOWV� DERYH� /LPLWV� RI� 'HWHFWLRQ� �/2'���:KHUH� UHOHYDQW� WKH�
UHYLHZ� RI� SULRULW\� VXEVWDQFHV� WDNHV� SUHFHGHQFH� FRQVLGHULQJ� WKUHVKROG� YDOXHV� IRU�
JURXQGZDWHU�FDQQRW�EH�XVHG�µDV�SDUW�RI�VLWH�VSHFLILF�LQYHVWLJDWLRQV¶��7KH�KLHUDUFK\�LV�
DV�IROORZV��
�

� 5LYHU�%DVLQ�'LVWULFW�6WDQGDUGV���DQG�XSGDWHG�:DWHU�)UDPHZRUN�'LUHFWLYH���IRU�
$QQXDO�$YHUDJH� ��0D[LPXP�$OORZDEOH�&RQFHQWUDWLRQ�(QYLURQPHQWDO�4XDOLW\�
6WDQGDUGV��$$�0$&�(46��IRU�SULRULW\�VXEVWDQFHV��VXUIDFH�ZDWHU�ULVN���
� �����SULYDWH�ZDWHU�VXSSO\�VWDQGDUGV��8.':6�SRWDEOH�����
� �����(QYLURQPHQW�$JHQF\�9DOXHV�IRU�(QYLURQPHQWDO�4XDOLW\�6WDQGDUGV��(46��
DQG�8.�'ULQNLQJ�:DWHU�6WDQGDUG��8.':6�����

�
:LWK� UHJDUGV� WR� K\GURFDUERQ� PL[WXUHV� �73+&:*�� IRU� 8.':6�� /.&� ZLOO� XVH� WKH�
&/�$,5(� JXLGDQFH� RQ� SHWUROHXP� K\GURFDUERQV� LQ� JURXQGZDWHU��� EDVHG� RQ� :+2�
JXLGHOLQHV����
�
1R�FULWHULD�YDOXHV�KDYH�EHHQ�SUHVHQWHG�IRU�VXUIDFH�ZDWHUV��(46��H[FHSW�WKH�RGRXU��
YLVXDO�HYLGHQFH�DQG�WDVWH�WHVW�IRU�ILVK�����+RZHYHU��FULWHULD�IRU�HDFK�EDQGLQJ�KDV�EHHQ�
SUHVHQWHG�E\�:+2�ZLWKLQ�WKH�&/�$,5(�UHSRUW�IRU�GULQNLQJ�ZDWHU�DQG�ZLOO�EH�XVHG�LQ�WKH�
DVVHVVPHQW��
�
7KH�ULVN�IURP�/LVW���FRPSRXQG��(&�'DQJHURXV�6XEVWDQFH�'LUHFWLYH��������((&��LQ�D�
IUHVKZDWHU�HFRV\VWHP�LV�JRYHUQHG�E\�WKH�KDUGQHVV�RI�WKH�ZDWHU���:KHUH�DSSOLFDEOH�WKH�
KDUGQHVV�ZDV�WDNHQ�LQWR�DFFRXQW�IRU�WKHVH�FRQWDPLQDQWV��$GGLWLRQDOO\�� WR�UXQ�WKH�0�
%$7��� PRGHO� WR� WDNH� LQWR� DFFRXQW� ELRDFFHVVLELOLW\� RI� FRSSHU�� ]LQF� DQG� QLFNHO� WKH�
'LVVROYHG�2[\JHQ�&RQFHQWUDWLRQ��'2&���S+�DQG�FDOFLXP�FRQFHQWUDWLRQV�ZLOO�EH�XVHG��

� �

�
���'HIUD���������³7KH�5LYHU�%DVLQ�'LVWULFWV�7\SRORJ\��6WDQGDUGV�DQG�*URXQGZDWHU�7KUHVKROG�9DOXHV´��:DWHU�)UDPHZRUN�
'LUHFWLYH��(QJODQG�DQG�:DOHV��'LUHFWLRQV�������
���'HIUD���������³�:DWHU�)UDPHZRUN�'LUHFWLYH��6WDQGDUGV�DQG�&ODVVLILFDWLRQ��'LUHFWLRQV��(QJODQG�DQG�:DOHV������´��
���6WDWXWRU\�,QVWUXPHQWV���������³7KH�3ULYDWH�:DWHU�6XSSOLHV�5HJXODWLRQ������´�1R������
���($���������³(QYLURQPHQW�$JHQF\�WHFKQLFDO�DGYLFH�WR�WKLUG�SDUWLHV�RQ�3ROOXWLRQ�RI�&RQWUROOHG�:DWHUV�IRU�3DUW�,,$�RI�WKH�
(QYLURQPHQW�3URWHFWLRQ�$FW������´�
���&/�$,5(���������³3HWUROHXP�+\GURFDUERQV�LQ�*URXQGZDWHU��*XLGDQFH�RQ�$VVHVVLQJ�3HWUROHXP�+\GURFDUERQV�8VLQJ�
([LVWLQJ�+\GURORJLFDO�5LVN�$VVHVVPHQW�0HWKRGRORJLHV�´�
���($���������³3HWUROHXP�+\GURFDUERQV�LQ�*URXQGZDWHU��6XSSOHPHQWDU\�*XLGDQFH�IRU�+\GURORJLFDO�5LVN�$VVHVVPHQW�´�
��� :)'� �������� ³8.7$*� 5LYHU� 	� /DNH� $VVHVVPHQW� 0HWKRG� 6SHFLILF� 3ROOXWDQWV� �0HWDO��� 0HWDO� %LRDYDLODELOLW\�
$VVHVVPHQW�7RRO��0�%$7��´��:DWHU�)UDPHZRUN�'LUHFWLYH��
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&RQWDPLQDQW� 8QLWV� 1R��RI�
VDPSOHV�

(OHYDWHG�
5HVXOW� /RFDWLRQ� $VVHVVPHQW�

&ULWHULD�
6RXUFH�RI�
&ULWHULD�

$UVHQLF� �J�O� �� ��� :6���� ��� 8.':6�

=LQF� �J�O� �� ����� &3����
�GHHS�� ������ 0�%$7�31(&�

*HQHUDO�
S+� S+� �� 5DQJH�����WR�����

+DUGQHVV� PJ�O�
&D&2��

�� 5DQJH�����WR�����

7DEOH������6XPPDU\�RI�HOHYDWHG�DQG�SHUWLQHQW�DQDO\WLFDO�UHVXOWV��
1RWHV���
�� �%DVHG�RQ�KDUGQHVV�
�
1R�IUHH�SURGXFW�ZDV�QRWHG�LQ�DQ\�ZDWHU�VDPSOHV��
�
*LYHQ� WKH� PDUJLQDO� H[FHHGDQFHV� RI� WKH� DVVHVVPHQW� FULWHULD� DQG� DV� WKHUH� DUH� QR�
JURXQGZDWHU�DEVWUDFWLRQV�ZLWKLQ����P��/.&�FRQVLGHUV�WKH�SUREDELOLW\�RI�FRQWDPLQDQWV�
RQ�VLWH�DIIHFWLQJ�WKH�3ULQFLSDO�$TXLIHU�DV�XQOLNHO\��*LYHQ�WKH�PHGLXP�FRQVHTXHQFH��D�
ORZ�ULVN�LV�DQWLFLSDWHG��3ROOXWDQW�/LQNDJH����DQG�QR�UHPHGLDWLRQ�LV�UHTXLUHG����

���� 5HYLVHG�&RQWDPLQDWLRQ�&RQFHSWXDO�0RGHO�
7KH� SUHOLPLQDU\� FRQWDPLQDWLRQ� FRQFHSWXDO� PRGHO� �7DEOH� ����� KDV� EHHQ� UHYLVHG�
IROORZLQJ� WKH� ULVN� DVVHVVPHQWV� XQGHUWDNHQ� LQ� 6HFWLRQV� ��������� 7KH� UHYLVHG�
FRQWDPLQDWLRQ�FRQFHSWXDO�PRGHO�IROORZV�WKH�VDPH�PHWKRGRORJ\�DQG�JXLGDQFH�XVHG�LQ�
WKH� SUHOLPLQDU\� FRQWDPLQDWLRQ� FRQFHSWXDO� PRGHO�� 7KH� ULVN� PDWUL[� LV� SURYLGHG� LQ�
$SSHQGL[�$��
�
7KH�UHYLVHG�FRQWDPLQDWLRQ�FRQFHSWXDO�PRGHO�LV�SUHVHQWHG�LQ�7DEOH��������
�
:KHUH�D�YHU\�ORZ�ULVN�LV�LGHQWLILHG�QR�VSHFLILF�UHPHGLDWLRQ�LV�UHTXLUHG��
�
:KHUH�D�ORZ�ULVN�LV�LGHQWLILHG��VRPH�IRUP�RI�UHPHGLDWLRQ�PD\�EH�UHTXLUHG�GHSHQGLQJ�
RQ�WKH�SROOXWDQW�OLQNDJH��WKH�W\SH�DQG�FRQFHQWUDWLRQ�RI�FRQWDPLQDQWV�SUHVHQW�DQG�WKH�
SURSRVHG�GHYHORSPHQW����
�
:KHUH�WKHUH�LV�D�PRGHUDWH�ORZ�ULVN�LV�LGHQWLILHG��DQ�DVVHVVPHQW�ZLOO�EH�XQGHUWDNHQ�WR�
HVWDEOLVK�ZKDW�FDWHJRU\�WKH�SROOXWDQW�OLQNDJH�ZLOO�IDOO�LQWR��
�
:KHUH�/.&�LGHQWLILHV�D�PRGHUDWH�RU�KLJKHU�ULVN��UHPHGLDWLRQ�RU�IXUWKHU� LQYHVWLJDWLRQ�
ZRUN�LV�UHFRPPHQGHG���
�
)XUWKHU�GHWDLOV�RI�WKH�UHPHGLDO�SURSRVDOV�DUH�JLYHQ�LQ�6HFWLRQ����
�
�
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3ROOXWDQW�
/LQNDJH� 3DWKZD\� 5HFHSWRU� &RQWDPLQDQW� 3UREDELOLW\� &RQVHTXHQFH� 5LVN� $VVHVVPHQW�

3/��

��'HUPDO�FRQWDFW��
��,QKDODWLRQ�RI�VRLO��
ILEUHV�DQG�GXVW��

��,QJHVWLRQ�RI�VRLOV��
GXVW��YHJHWDEOHV��VRLO�
DWWDFKHG�WR�
YHJHWDEOHV���

��:LQGEORZQ�GXVW��

��)XWXUH�VLWH�XVHUV��
��2IIVLWH�UHFHSWRUV��

$UVHQLF��OHDG��3$+V� /LNHO\� 0HGLXP� 0RGHUDWH�

��/LNHO\� SUREDELOLW\� DV� HOHYDWHG�PHWDOV� �DUVHQLF� DQG� OHDG��
DQG�3$+V� LGHQWLILHG� LQ�WKH�PDGH�JURXQG�DFURVV� WKH�VLWH�
ZKLFK�FRXOG�FRPH�LQWR�FRQWDFW�ZLWK�VLWH�XVHUV�LQ�JDUGHQV�
DUHDV��

��5HFRPPHQGDWLRQ�� 5HPHGLDWLRQ� UHTXLUHG�� /LNHO\� WR�
LQFOXGH�DQ�HQYLURQPHQWDO�FRYHU�V\VWHP�LQ�DUHDV��

�&KU\VRWLOH� /RZ�
/LNHOLKRRG� 0HGLXP�

0RGHUDWH���
/RZ�

�/RFDOLVHG��

��&KU\VRWLOH�SDSHU�LGHQWLILHG�LQ�RQH�ORFDWLRQ�ZLWKLQ�KLVWRULFDO�
ODQGILOO� �:6����� DQG� DVVXPHG� WR� EH� GLVFUHHW�� 1R� $&0�
LGHQWLILHG� LQ� VRLO� VDPSOHV�� � $� ORFDOLVHG� PHGLXP� ULVN�
LGHQWLILHG�LQ�-,:*�DVVHVVPHQW��

��5HFRPPHQGDWLRQ
��� 5HPHGLDWLRQ� LQ� JDUGHQ� DUHDV� ZLOO�
PLWLJDWH�WKH�ULVN���

3HWUROHXP�
K\GURFDUERQV� DQG�
HWK\OHQH�JO\FRO�

8QOLNHO\� 0HGLXP� /RZ� ��1R�HOHYDWHG�FRQFHQWUDWLRQV�LGHQWLILHG��
��5HFRPPHQGDWLRQ��1R�VSHFLILF�UHPHGLDWLRQ�UHTXLUHG��

3/��

��,QKDODWLRQ�RI�YDSRXUV��
��0LJUDWLRQ�WKURXJK�
SHUPHDEOH�VWUDWD�DQG�
SUHIHUHQWLDO�SDWKZD\V��

��)XWXUH�VLWH�XVHUV��

9RODWLOH� &RQWDPLQDQWV�
�:6����DQG�:6������
��QDSKWKDOHQH�

/LNHO\� 0HGLXP� 0RGHUDWH�
��(OHYDWHG�QDSKWKDOHQH�HQFRXQWHUHG�LQ�WKHVH�WZR�VDPSOLQJ�
ORFDWLRQV��

��5HFRPPHQGDWLRQ��)XUWKHU�LQYHVWLJDWLRQ�DQG�GHOLQHDWLRQ�
ZRUNV�UHTXLUHG��

9RODWLOH�&RQWDPLQDQWV��
�UHPDLQGHU�RI�VLWH���
��1RQH�LGHQWLILHG��

8QOLNHO\� 0HGLXP� /RZ�
��1R�HOHYDWHG�YRODWLOH�FRQWDPLQDQWV�DFURVV�UHPDLQGHU�RI�
WKH�VLWH���

��5HFRPPHQGDWLRQ��1R�UHPHGLDWLRQ�UHTXLUHG��

3/��

��,QKDODWLRQ�RI�JDV��
��0LJUDWLRQ�WKURXJK�
SHUPHDEOH�VWUDWD�DQG�
SUHIHUHQWLDO�SDWKZD\V��

��([SORVLRQ�LQ�FRQILQHG�
VSDFHV��PHWKDQH�
RQO\���

��)XWXUH�VLWH�XVHUV��
��%XLOGLQJV��
��2IIVLWH� ODQG�
XVHUV��

��&DUERQ� GLR[LGH� DQG�
PHWKDQH�

/RZ�
/LNHOLKRRG� 6HYHUH�

0RGHUDWH�
�ORFDOLVHG��

��(OHYDWHG�FDUERQ�GLR[LGH� LGHQWLILHG� �PD[������Y�Y��ZLWKLQ�
IRUPHU�ODQGILOO�DUHD�KRZHYHU�ORZ�IORZ�UDWHV��

��5HFRPPHQGDWLRQ��*DV�SURWHFWLRQ�PHDVXUHV�UHTXLUHG�LQ�
OLQH�ZLWK�&6����$PEHU����

0RGHUDWH���
/RZ�

��/RZ�JDV�FRQFHQWUDWLRQV�DQG�IORZ�UDWHV�LGHQWLILHG�RXWVLGH�
RI�ODQGILOO�DUHD��

��5HFRPPHQGDWLRQ��1R�UHPHGLDO�PHDVXUHV�UHTXLUHG��

3/��

��6XUIDFH�5XQ�RII��
��0LJUDWLRQ�WKURXJK�
SHUPHDEOH�VWUDWD�DQG�
SUHIHUHQWLDO�SDWKZD\V��

��3HUFKHG�ZDWHUV�
PLJUDWLRQ��

��*URXQGZDWHU�
�3ULQFLSDO� DQG�
6HFRQGDU\� $�
$TXLIHU���

��0RELOH�FRQWDPLQDQWV�� 8QOLNHO\� 0HGLXP� /RZ�
��6OLJKWO\� HOHYDWHG� DUVHQLF� DQG� ]LQF�� $OWKRXJK� 3ULQFLSDO�
$TXLIHU� WKHUH� DUH� QR� JURXQGZDWHU� DEVWUDFWLRQV� ZLWKLQ�
���P��1R�VLJQLILFDQW�ULVN�WR�FRQWUROOHG�ZDWHUV�LGHQWLILHG��

��5HFRPPHQGDWLRQ��1R�UHPHGLDWLRQ�UHTXLUHG��

7DEOH������5HYLVHG�&RQWDPLQDWLRQ�&RQFHSWXDO�0RGHO��
1RWHV�

��7KH�FRQFHSWXDO�PRGHO�RQO\�WDNHV�LQWR�FRQVLGHUDWLRQ�WKH�IXWXUH�XVH�RI�WKH�VLWH�DQG�ORQJ�WHUP�H[SRVXUH���&RQVLGHUDWLRQ�VKRXOG�DOVR�EH�JLYHQ�WR�WKH�VKRUW�WHUP�H[SRVXUH�RI�FRQVWUXFWLRQ�ZRUNHUV�DQG�QHDUE\�ODQG�
XVHUV�WR�$&0�FRQWDLQLQJ�VRLOV�GXULQJ�JURXQGZRUNV����
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�� :DVWH�'LVSRVDO�$VVHVVPHQW�

7KH�VRLO�FRQWDPLQDWLRQ� UHVXOWV�DV�SUHVHQWHG� LQ�$SSHQGL[�&�KDYH�EHHQ�XVHG� WR�KHOS�
GHWHUPLQH�WKH�ZDVWH�FODVVLILFDWLRQ�RI�PDWHULDO�IRU�RII�VLWH�GLVSRVDO��
�
$V�DQ� LQLWLDO�VFUHHQ� WKH�VRLO� UHVXOWV�ZHUH� LQSXWWHG� LQWR�+D]:DVWH2QOLQH���7KLV� LV�D�
ZHE�EDVHG� IDFLOLW\� WKDW� DOORZV� DQ� DVVHVVPHQW� ZDVWH� DV� HLWKHU� KD]DUGRXV� RU� QRQ�
KD]DUGRXV�ZDVWH�EDVHG�RQ�UHOHYDQW�JXLGDQFH�DQG�OHJLVODWLRQ�����������������������������������
�
+D]:DVWH2QOLQH�� KDV� EHHQ� GHVLJQHG� WR� FRYHU�� DPRQJVW� RWKHU� ZDVWH� W\SHV�� WKH�
(XURSHDQ�:DVWH�/LVW�RI�:DVWH��/R:��FRGH�QXPEHU�����&RQVWUXFWLRQ�DQG�'HPROLWLRQ�
:DVWH��,QFOXGLQJ�([FDYDWHG�6RLO�IURP�&RQWDPLQDWHG�6LWHV�´��
�
:KHUH�OHVV�WKDQ�OLPLWV�RI�GHWHFWLRQ��/2'��ZHUH�UHFRUGHG��WKH�YDOXH�RI� WKH�/2'�ZDV�
LQSXWWHG��
�
:KHUH�DSSOLFDEOH��DSSURSULDWH�PHWDO�VSHFLHV�EDVHG�RQ�KD]DUG�VWDWHPHQWV��PROHFXODU�
ZHLJKW��VLWH�KLVWRU\��JURXQG�FRQGLWLRQV�DQG�OLNHO\�VSHFLHV�SUHVHQW� LQ�VRLOV�ZHUH�XVHG�
�H�J��PHWDO�R[LGHV�UHODWLQJ�WR�DQ�DVK�EDVHG�VRXUFH���
�
7KH�UHVXOWV�VKRZ�WKDW�DOO�WKH�VRLO�VDPSOHV�WHVWHG�DUH�FODVVLILHG�DV�121�+$=$5'286�
:$67(�DQG�/R:�FRGH�³�����������VRLO�DQG�VWRQHV�RWKHU�WKDQ�WKRVH�PHQWLRQHG�LQ����
�����´�LV�VXLWDEOH��7KH�+D]:DVWH2QOLQH��RXWSXW�VKHHWV�DUH�SURYLGHG�LQ�$SSHQGL[�-��
�
�

�
� �

�
���($���������³*XLGDQFH�RQ�WKH�&ODVVLILFDWLRQ�DQG�$VVHVVPHQW�RI�:DVWH���VW�(GLWLRQ�Y����´��7HFKQLFDO�*XLGDQFH�:0���
���&/3�5HJXODWLRQ���5HJXODWLRQ�����������(&�RI����'HFHPEHU�������
����VW�$73���5HJXODWLRQ����������(&�RI����$XJXVW������
���&RUUHFWLRQ�WR��VW�$73���5HJXODWLRQ����������(8�RI���$XJXVW������
���:)'�$QQH[�,,,�UHSODFHPHQW���5HJXODWLRQ�����������(8�RI����'HFHPEHU������
���5HYLVHG�/LVW�RI�:DVWHV��������'HFLVLRQ����������(8�RI����'HFHPEHU������
�����WK�$73���5HJXODWLRQ��(8������������RI���2FWREHU������
���323V�5HJXODWLRQ��������5HJXODWLRQ����������(&�RI����$SULO������
����QG�$73�WR�323V�5HJXODWLRQ���5HJXODWLRQ����������(8�RI����$XJXVW������
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�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

�� &RQFOXVLRQV�

���� *HRWHFKQLFDO�
,W�LV�FRQVLGHUHG�WKDW�WKH�0DGH�*URXQG�RU�7RSVRLO�DQG�ORRVH�JUDQXODU�VRLOV�RI�WKH�QDWXUDO�
VWUDWD� DUH�QRW� VXLWDEOH� IRU� D� IRXQGLQJ�PDWHULDO� GXH� WR� WKH� LQKHUHQW� YDULDELOLW\� RI� WKH�
PDWHULDO�� 7KH� ORDGLQJ� VKRXOG� EH� WUDQVIHUUHG� WR� WKH� PHGLXP� GHQVH� 6$1'� RU� ILUP�
FRQVLVWHQF\�&/$<���
�
)RXQGDWLRQ�RSWLRQV�ZLOO�EH�GHSHQGHQW�XSRQ�WKH�ORFDWLRQ�DQG�W\SHV�RI�VWUXFWXUHV�ZKLFK�
DUH�SURSRVHG�EXW�DUH�FRQVLGHUHG�OLNHO\�WR�FRPSULVH��

�
� 'HHSHU�SLOH�IRXQGDWLRQV��

�
$�FRQVHUYDWLYH�YDOXH�RI�$%&�RI���N1�P��FDQ�EH�XVHG�IURP�DSSUR[LPDWHO\����PEJO�WR�
���PEJO�ZLWKLQ�WKH�ORRVH�6$1'���
�
)RU�WKH�SLOH�IRXQGDWLRQ��XVLQJ�D�SLOH�GLDPHWHU�RI��������P��WKH�SLOH�FDSDFLW\� LV� LQ�WKH�
RUGHU�RI������N1�DW�GHSWK�RI����PEJO�ZLWKLQ�WKH�ORRVH�6$1'�DQG�������N1�DW�GHSWK�RI�
���PEJO�ZLWKLQ�WKH�PHGLXP�GHQVH�6$1'���
�
*URXQGZDWHU� VWULNHV� ZHUH� UHFRUGHG� DW� GHSWK� RI� DSSUR[LPDWHO\� ���PEJO� ZLWKLQ� WKH�
JUDQXODU�VROV�RI�WKH�QDWXUDO�VWUDWD���
�
7KH�FRQFUHWH�FODVVLILFDWLRQ�LQ�DFFRUGDQFH�ZLWK�%5(�6SHFLDO�'LJHVW����������LV�'6���
$&�V��ZKHUH�QR�JURXQGZDWHU�LV�SUHVHQW�DQG�WKH�ZDWHU�WDEOH�LV�VWDWLF��

���� &RQWDPLQDWLRQ�$VVHVVPHQW�
$� UHYLVHG� FRQWDPLQDWLRQ� FRQFHSWXDO� PRGHO� KDV� EHHQ� SURGXFHG� E\� /.&� ZKLFK� LV�
VXPPDULVHG�LQ�7DEOH�����EHORZ��PRUH�GHWDLOHG�PRGHO�SURYLGHG�LQ�6HFWLRQ������
�

3ROOXWDQW�/LQNDJH� 5LVN� 5HFRPPHQGDWLRQV�

��

&RQWDPLQDQWV�SRVLQJ�D�ULVN�WR�
VLWH� XVHUV� YLD� GHUPDO� FRQWDFW��
LQJHVWLRQ� DQG� LQKDODWLRQ� �RI�
VRLO�� GXVW�� ILEUHV� DQG�
YHJHWDEOHV���

0RGHUDWH�
��(OHYDWHG�3$+V�DQG�KHDY\�PHWDOV�LGHQWLILHG�LQ�
PDGH�JURXQG��

��5HFRPPHQGDWLRQV��5HPHGLDWLRQ�UHTXLUHG�LQ�
JDUGHQ�DUHDV���

0RGHUDWH���
/RZ��

�ORFDOLVHG��

��&KU\VRWLOH� SDSHU� LGHQWLILHG� LQ� ORFDOLVHG� DUHD�
�KLVWRULFDO�ODQGILOO��DQG�UHPRYHG��

��5HFRPPHQGDWLRQV��5HPHGLDWLRQ�UHTXLUHG��

/RZ�
��1R�HOHYDWHG�73+�RU�HWK\OHQH�JO\FRO��
��5HFRPPHQGDWLRQV��1R�VSHFLILF�UHPHGLDWLRQ�
UHTXLUHG��

��
9RODWLOH�FRQWDPLQDQWV�SRVLQJ�D�
ULVN� WR� VLWH� XVHUV� YLD� WKH�
LQKDODWLRQ�RI�YDSRXUV��

0RGHUDWH�
��(OHYDWHG�QDSKWKDOHQH�LQ�:6����DQG�:6�����
��5HFRPPHQGDWLRQV�� )XUWKHU� LQYHVWLJDWLRQ�
DQG�DVVHVVPHQW�UHTXLUHG���

��

*DV�SRVLQJ�D� ULVN� WR�EXLOGLQJV�
DQG�VLWH�XVHUV�YLD�WKH�PLJUDWLRQ�
RI� JDV� LQWR� EXLOGLQJ� FDXVLQJ�
H[SORVLRQ�DQG�DVSK\[LDWLRQ��

0RGHUDWH�
�ORFDOLVHG��

��(OHYDWHG� &2�� LQ� DUHD� RI� IRUPHU� ODQGILOO�
KRZHYHU�ORZ�IORZ�UDWHV���

��5HFRPPHQGDWLRQV�� *DV� SURWHFWLRQ�
PHDVXUHV�LQ�OLQH�ZLWK�&6����$PEHU���UHTXLUHG��

0RGHUDWH���
/RZ�

��/RZ�JDV�FRQFHQWUDWLRQV�DQG�IORZ�UDWHV�DFURVV�
UHPDLQGHU�RI�WKH�VLWH��

��5HFRPPHQGDWLRQV�� 1R� UHPHGLDWLRQ�
UHTXLUHG��

��

0RELOH�FRQWDPLQDWLRQ�SRVLQJ�D�
ULVN�WR�FRQWUROOHG�ZDWHUV�YLD�WKH�
PLJUDWLRQ� WKURXJK� SHUPHDEOH�
VWUDWD��

/RZ�
��6OLJKWO\� HOHYDWHG� DUVHQLF� DQG� ]LQF� QRW�
DQWLFLSDWHG�WR�SRVH�D�VLJQLILFDQW�ULVN��

��5HFRPPHQGDWLRQV�� 1R� UHPHGLDWLRQ�
UHTXLUHG��

7DEOH������6XPPDU\�5LVN�7DEOH�� �
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�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

�� 5HFRPPHQGDWLRQV�DQG�5HPHGLDO�6WUDWHJ\�

7KH�UHFRPPHQGDWLRQV�SURYLGHG�EHORZ�DUH�FRQVLGHUHG�DSSURSULDWH�IRU�WKH�VLWH�EDVHG�
RQ� WKH� VLWH� LQYHVWLJDWLRQ� ZRUN� XQGHUWDNHQ�� /.&� VKRXOG� VWUHVV� WKDW� QR� UHPHGLDWLRQ��
HQDEOLQJ�ZRUNV�RU�GHVLJQLQJ�ZRUNV�VKRXOG� WDNH�SODFH�XQWLO�5HJXODWRU\�DSSURYDO�KDV�
EHHQ�REWDLQHG��

���� 5HPHGLDWLRQ�DQG�9DOLGDWLRQ�5HFRPPHQGDWLRQV�
7DEOH����� GHWDLOV� WKH� IXUWKHU�ZRUNV�DQG� UHPHGLDO� UHFRPPHQGDWLRQV� �� UHTXLUHPHQWV���
7KH� WDEOH� VKRZV�ZRUN� UHTXLUHG� SRVW�GHPROLWLRQ�RI� EXLOGLQJ�V��� SUH�FRQVWUXFWLRQ� �L�H��
GXULQJ�HDUWKZRUNV��DQG�GXULQJ���SRVW�FRQVWUXFWLRQ����
�

3KDVH� 3/� 5HPHGLDWLRQ�5HTXLUHPHQWV� 9DOLGDWLRQ�5HTXLUHPHQWV�

3U
H�
&R

QV
WU
XF
WLR

Q�

$//� (DUWKZRUNV� ,QVSHFWLRQV� �� 8QH[SHFWHG�
&RQWDPLQDWLRQ�
7KH� UHOHYDQW� FRQWUDFWRUV� VKRXOG� EH� EULHIHG� WKDW�
GXULQJ� GHYHORSPHQW�ZRUNV�DW� WKH� VLWH� VKRXOG� DQ\�
XQXVXDO� JURXQG� FRQGLWLRQV� DQG� �� RU� YLVXDO� RU�
ROIDFWRU\� HYLGHQFH� RI� FRQWDPLQDWLRQ� �LQFOXGLQJ�
DVEHVWRV� FRQWDLQLQJ�PDWHULDO�� EH� HQFRXQWHUHG� DW�
WKH� VLWH�� /.&� DQG� WKH� /RFDO� $XWKRULW\� VKRXOG� EH�
LQIRUPHG��DQG� IXUWKHU� DVVHVVPHQW� RI� WKH�PDWHULDO�
PD\�EH�UHTXLUHG��

�
/RJ� RI� ZRUN� XQGHUWDNHQ�
LQFOXGLQJ�SKRWRJUDSKV��
�
'HWDLOV� RI� DQ\� VDPSOLQJ�
XQGHUWDNHQ� DQG� YDOLGDWLRQ� RI�
DQ\� SRWHQWLDO� DGGLWLRQDO�
UHPHGLDO�ZRUN��

�� 1DSKWKDOHQH�'HOLQHDWLRQ�:RUN��
)XUWKHU�VDPSOLQJ� WR�EH�FDUULHG�RXW�WR�FRQILUP�WKH�
VRXUFH�DQG�H[WHQW�RI�FRQWDPLQDWLRQ�LQ�WKH�DUHDV�RI�
:6���� DQG� :6���� DW� D� VDPSOLQJ� GHQVLW\� RI�
DSSUR[����VDPSOLQJ�SRLQW�SHU��P�VTXDUH�FHQWUHV��
�
)XUWKHU� DVVHVVPHQW� VKRXOG� EH� XQGHUWDNHQ� WR�
FRQILUP�WKH�ULVN�WR�VLWH�XVHUV�DQG�WKH�UHTXLUHPHQW�
IRU�UHPHGLDWLRQ����
�
,W�LV�UHFRPPHQGHG�WKDW�WKLV�ZRUN�LV�FDUULHG�EHIRUH�
RU�GXULQJ�HDUWKZRUNV��

�
7%&��GHSHQGDQW�RQ�ILQGLQJV�RI�
DGGLWLRQDO�ZRUN���

7DEOH������)XUWKHU�ZRUN��UHPHGLDWLRQ�DQG�YDOLGDWLRQ�UHTXLUHPHQWV�
1RWHV��6HH�7DEOH�����IRU�SROOXWDQW�OLQNDJH��3/��GHWDLOV��

�
� �
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5HI��/.&���������

%X
LOG

�3
KD

VH
�&
RQ

VW
UX
FW
LR
Q�

��
DQG�
��

(QYLURQPHQWDO�&RYHU�6\VWHP�
$V�PDGH�JURXQG�LV�UHODWLYHO\�GHHS��LW�LV�XQOLNHO\�WR�
EH� YLDEOH� WR� UHPRYH� WKH� FRQWDPLQDWHG� VRLOV���
7KHUHIRUH�� DQ� HQYLURQPHQWDO� FRYHU� V\VWHP� LV�
UHFRPPHQGHG�� 7KH� HQYLURQPHQWDO� FRYHU� V\VWHP�
VKRXOG�EH�DV�IROORZV��

�
3ULYDWH� %DFN� *DUGHQV�� ���PP� WKLFN�
HQYLURQPHQWDO�FRYHU�V\VWHP�FRPSULVLQJ��
(LWKHU����PP�SK\VLFDO�EUHDN� OD\HU� �027� W\SH���
PDWHULDO�� �����PP�� PLQLPDO� ILQHV�� DQG� DW� OHDVW�
���PP� FRPSULVLQJ� FOHDQ� LQHUW� ILOO� DQG� VXIILFLHQW�
WRSVRLO�IRU�D�JURZLQJ�PHGLXP��
2U� JHRWH[WLOH� PHPEUDQH� DQG� DW� OHDVW� ���PP�
FRPSULVLQJ�FOHDQ�LQHUW�ILOO�DQG�VXIILFLHQW�WRSVRLO�IRU�D�
JURZLQJ�PHGLXP��
�
3ULYDWH� )URQW� *DUGHQ� �� 6KDUHG� /DQGVFDSLQJ��
���PP� WKLFN� HQYLURQPHQWDO� FRYHU� V\VWHP�
FRPSULVLQJ��
(LWKHU����PP�SK\VLFDO�EUHDN� OD\HU� �027� W\SH���
PDWHULDO�� �����PP�� PLQLPDO� ILQHV�� DQG� DW� OHDVW�
���PP� FRPSULVLQJ� FOHDQ� LQHUW� ILOO� DQG� VXIILFLHQW�
WRSVRLO�IRU�D�JURZLQJ�PHGLXP��
2U� JHRWH[WLOH� PHPEUDQH� DQG� DW� OHDVW� ���PP�
FRPSULVLQJ�FOHDQ�LQHUW�ILOO�DQG�VXIILFLHQW�WRSVRLO�IRU�D�
JURZLQJ�PHGLXP��

�
7KH� VXEVRLO� OD\HU� FDQ� EH� UHSODFHG� E\� DGGLWLRQDO�
WRSVRLO���$�GLDJUDP�RI�D�W\SLFDO�HQYLURQPHQWDO�FRYHU�
V\VWHP�LV�VKRZQ�LQ�$SSHQGL[�.����

�
0HDVXULQJ� GHSWK� RI�
HQYLURQPHQWDO� FRYHU� V\VWHP�
XVLQJ� D� VWDII� DQG� SURYLGLQJ�
SKRWRJUDSKLF�HYLGHQFH���
�
3KRWRJUDSKLF� HYLGHQFH� RI� WKH�
JUDQXODU� SK\VLFDO� EUHDN� RU�
JHRWH[WLOH� OD\HU� ZLOO� DOVR� EH�
FROOHFWHG��
�
&KHPLFDO�YDOLGDWLRQ�RI�LPSRUWHG�
VRLOV��6HH�7DEOH������
�

�� *DV�3URWHFWLRQ�0HDVXUHV�IRU�3ORWV�����
,Q� OLQH� ZLWK� &6�� DV� SHU� 8.� JXLGDQFH������� 7KLV�
VKRXOG�LQFOXGH��
x�3DVVLYH� VXEIORRU� RU� DFWLYH� VXEIORRU� YHQWLODWLRQ�
V\VWHP��

x�0HWKDQH� DQG� FDUERQ� GLR[LGH� UHVLVWDQW�
PHPEUDQH� LQVWDOOHG� DV� SHU� PDQXIDFWXUHU¶V�
LQVWUXFWLRQV��

x�9HQWLODWLRQ� RI� FRQILQHG� VSDFHV� ZLWKLQ� WKH�
EXLOGLQJ��

x�:HOO�FRQVWUXFWHG� UHLQIRUFHG� VXVSHQGHG�� UDIW� RU�
FDVW�LQ�VLWX�JURXQG�VODE��

x�0LQLPXP�SHQHWUDWLRQ�RI�JURXQG�VODE�E\�VHUYLFHV��
x�$OO�MRLQWV�DQG�SHQHWUDWLRQV�WR�EH�VHDOHG��
�
'HSHQGLQJ�RQ�WKH�W\SH�RI�EXLOGLQJ�DQG�IRXQGDWLRQ�
GHVLJQ�WKH�SURWHFWLRQ�PHDVXUHV�FDQ�YDU\���7KH�JDV�
SURWHFWLRQ�PHDVXUHV�ZLOO�EH�GHWDLOHG�DQG�DSSURYHG�
ZLWK�WKH�/RFDO�$XWKRULW\�RQFH�WKH�IRXQGDWLRQ�GHVLJQ�
KDV�EHHQ�FRQILUPHG����

�
6XSSO\� DQG� UHYLHZ� RI�
IRXQGDWLRQ�GHVLJQV��
�
3KRWRJUDSKLF�HYLGHQFH�RI�VXE�
IORRU� YRLG�� YHQWLODWLRQ� DQG�
VXLWDEO\�VHDOHG�JDV�PHPEUDQH��
�
9DOLGDWLRQ� RI� JDV� SURWHFWLRQ�
PHDVXUHV�VKRXOG�EH�LQ�OLQH�ZLWK�
&,5,$�������

7DEOH������FRQWLQXHG���)XUWKHU�ZRUN��UHPHGLDWLRQ�DQG�YDOLGDWLRQ�UHTXLUHPHQWV�
1RWHV��6HH�7DEOH�����IRU�SROOXWDQW�OLQNDJH��3/��GHWDLOV��

�
���&,5,$���������³$VVHVVLQJ�5LVNV�3RVHG�E\�+D]DUGRXV�*URXQG�*DVHV�WR�%XLOGLQJV�´�&,5,$�&����
���%6,���������³&RGH�RI�3UDFWLFH�IRU�WKH�'HVLJQ�RI�3URWHFWLYH�0HDVXUHV�IRU�0HWKDQH�DQG�&DUERQ�'LR[LGH�*URXQG�*DVHV�
IRU�QHZ�EXLOGLQJV�´�%6�����������
���&,5,$���������³*RRG�3UDFWLFH�RQ�WKH�7HVWLQJ�DQG�9HULILFDWLRQ�RI�3URWHFWLRQ�6\VWHPV�IRU�%XLOGLQJ�$JDLQVW�+D]DUGRXV�
*URXQG�*DV´��&,5,$�&�����
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2WKHU�
&RQVLGHUDWLRQV�
�
�

5H�XVH�RI�VLWH�ZRQ�PDWHULDO�
7R� HQVXUH�PDWHULDO� LV� FRPSOLDQW� ZLWK� DSSURSULDWH� ZDVWH� UHJXODWLRQV�� DQ\� VLWH� ZRQ�
PDWHULDO�UH�XVHG�RQVLWH�VKRXOG�EH�LQ�UHFRXUVH�WR�DSSURSULDWH�H[HPSWLRQV���$�8��DQG�
7��H[HPSWLRQ�VKRXOG�EH�UHJLVWHUHG����
�
7KLV�ZLOO�DOORZ� WKH� IROORZLQJ�WR�EH�XVHG�RQVLWH�RU�EURXJKW� LQ�IRU�XVH�RQVLWH� �UHIHU�WR�
JXLGDQFH�IRU�W\SHV�RI�ZDVWH�WKDW�FDQ�EH�XVHG������
������WRQQHV��F�������P���WUHDWPHQW�RI�FUXVKHG�FRQFUHWH���VWRQH��
������WRQQHV��F�����P���XVH�RI�QRQ�KD]DUGRXV�VRLO�
������WRQQHV��F�������P���XVH�RI�FOD\V��VDQG��JUDYHO��EULFN��FRQFUHWH��VWRQH�HWF��
�������WRQQHV��F��������P���XVH�RI�ELWXPLQRXV�PDWHULDO�WR�EH�XVHG�LQ�URDGZD\V��
�
$�0DWHULDOV�0DQDJHPHQW�3ODQ��003��ZLWK�UHFRXUVH�WR�WKH�&/�$,5(�&RGH�RI�3UDFWLFH�
PD\�EH�UHTXLUHG�LI�YROXPHV�H[FHHG�H[HPSWLRQ�OLPLWV���7KLV�PXVW�EH�UHJLVWHUHG�EHIRUH�
PDWHULDO�PRYHPHQW�VWDUWV�RQVLWH��
�
,I�DQ�003�LV�UHTXLUHG��WKLV�QHHGV�WR�EH�UHJLVWHUHG�E\�D�4XDOLILHG�3HUVRQ��43��DQG�
WKHUH�PXVW�EH�µFHUWDLQW\�RI�XVH¶�IRU�DQ\�PDWHULDO�UH�XVHG�RQVLWH�RU�H[SRUWHG�WR�VLWH�WR�
HQVXUH�WKHUH�LV�QR�µVKDP�UHFRYHU\¶��
)RU� DOO� WKH� DERYH�PDWHULDO� ZLOO� QHHG� WR� EH� WHVWHG� DW� WKH� UDWH� DQG�DQDO\WLFDO� VXLWHV�
SUHVHQWHG�LQ�7DEOH������
$VEHVWRV�0DQDJHPHQW�3ODQ�
'XH� WR� WKH� SUHVHQFH� RI� DVEHVWRV� FRQWDLQLQJ� PDWHULDO�� LW� LV� UHFRPPHQGHG� WKDW�
DGGLWLRQDO�SUHFDXWLRQV�DUH�WDNHQ�GXULQJ�VLWH�FOHDUDQFH��HDUWKZRUNV�DQG�FRQVWUXFWLRQ�
LQ� WKH�DUHD�RI�FRQFHUQ�� �7KH�SUHVHQFH�RI�DVEHVWRV� LQ� WKH�PDGH�JURXQG�DW� WKH�VLWH�
SUHVHQWV�D�SRWHQWLDO�ULVN�RI�JHQHUDWLRQ�RI�DLUERUQH�ILEUHV�LI�WKLV�PDWHULDO�LV�GLVWXUEHG��
VXFK�DV�IRU�H[FDYDWLRQV�WR�FRQVWUXFW�QHZ�IRXQGDWLRQV���
�
7KLV�ULVN�FDQ�EH�PDQDJHG�E\�FDUHIXO�SURFHGXUHV�DQG�VLWH�PRQLWRULQJ�WR�UHGXFH�WKH�
ULVN� RI� DLUERUQH� ILEUHV�� DQG� LW� LV� UHFRPPHQGHG� WKDW� DQ� DSSURSULDWH� µ$VEHVWRV�
0DQDJHPHQW�6WUDWHJ\¶�LV�GHYHORSHG�DQG�DGRSWHG�IRU�DOO�LQWUXVLYH�JURXQG�ZRUNV�ZKLFK�
GLVWXUE�WKH�PDGH�JURXQG�LQ�WKH�DUHD�RI�FRQFHUQ���7KLV�VKRXOG�EH�FDUULHG�RXW� LQ� OLQH�
ZLWK�&,5,$�&�������
�
$� -,:*� DVVHVVPHQW� ZDV�XQGHUWDNHQ� IRU� JURXQG�ZRUNHUV� GXULQJ� WKH� GHYHORSPHQW�
ZRUNV�DQG�WKH�ULVN�ZDV�FRQFOXGHG�DV�/RZ��7KLV�LV�SUHVHQWHG�LQ�$SSHQGL[�,��
�
7KH�ZRUN�LV�GHHPHG�WR�EH�QRQ�OLFHQVHG�ZRUN�IURP�WKH�-,:*�DVVHVVPHQW�DQG�FRQWURO�
PHDVXUHV�VXFK�DV�DZDUHQHVV�WUDLQLQJ�IRU�DOO�VLWH�VWDII��SURYLVLRQ�RI�VXLWDEOH�SHUVRQDO�
DQG� UHVSLUDWRU\� SURWHFWLYH� HTXLSPHQW�� ORFDOLVHG�PDQXDO� GXVW� VXSSUHVVLRQ� DQG�
GHFRQWDPLQDWLRQ�IDFLOLWLHV�DUH�UHFRPPHQGHG��
�
:LWK� UHJDUGV�WR�FHPHQW�ERXQG�DVEHVWRV�� WKLV�FDQ�EH�KDQGSLFNHG��GRXEOHG�EDJJHG�
DQG�GLVSRVHG�RI�DSSURSULDWHO\�WR�D�OLFHQFHG�ODQGILOO���*XLGDQFH�RQ�UHPRYLQJ�DVEHVWRV�
FHPHQW�LV�GHVFULEHG�LQ�+6(�����������
�
,I�$&0� LV� LGHQWLILHG� LQ�VRLO�DULVLQJV�WKHQ�VRLO�VKRXOG�EH�SODFHG�GLUHFWO\� LQWR�FRYHUHG�
VNLSV�DQG�GLVSRVHG�RI�DW�D�VXLWDEOH�OLFHQFHG�ODQGILOO��DIWHU�IXUWKHU�WHVWLQJ�WR�TXDQWLI\�WKH�
H[WHQW� RI� DVEHVWRV� FRQWDPLQDWLRQ� RI� WKH� VRLOV�� ,W� VKRXOG� EH� FRQVLGHUHG� WKDW� EOXH�
DVEHVWRV�LV�QRWLILDEOH�DQG�PXVW�EH�UHPRYHG�E\�D�OLFHQFHG�FRQWUDFWRU��

7DEOH������FRQWLQXHG���)XUWKHU�ZRUN��UHPHGLDWLRQ�DQG�YDOLGDWLRQ�UHTXLUHPHQWV�
1RWHV��6HH�7DEOH�����IRU�SROOXWDQW�OLQNDJH��3/��GHWDLOV��

�

�
���KWWSV���ZZZ�JRY�XN�JXLGDQFH�ZDVWH�H[HPSWLRQV�XVLQJ�ZDVWH�
���&,5,$���������³$VEHVWRV�LQ�6RLO�DQG�0DGH�*URXQG��$�*XLGH�WR�8QGHUVWDQGLQJ�DQG�0DQDJLQJ�5LVNV´��&�����
���+6(���������³5HPRYLQJ�$VEHVWRV�&HPHQW��$&��'HEULV��´�$���$VEHVWRV�(VVHQWLDO�±�1RQ�OLFHQFHG�7DVNV��
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3KDVH���*HR�(QYLURQPHQWDO�,QYHVWLJDWLRQ��5LVN�$VVHVVPHQW�DQG�5HPHGLDWLRQ�6WUDWHJ\�

�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

2WKHU�
&RQVLGHUDWLRQV�

+HDOWK�DQG�6DIHW\�&RQVLGHUDWLRQV�
,Q�ZRUNLQJ�ZLWK��UHPRYLQJ�RU�WUHDWLQJ�DQ\�FRQWDPLQDWLQJ�PDWHULDO� LW� LV� LPSRUWDQW� WKDW�
DQ\� SRWHQWLDO� ULVNV� DVVRFLDWHG� ZLWK� WKH� DFWXDO� VLWH� ZRUNV� DUH� PLWLJDWHG� E\� JRRG�
HQYLURQPHQWDO�PDQDJHPHQW�RI�WKH�VLWH�GXULQJ�WKH�UHPHGLDO�SKDVHV��6WDQGDUG�KHDOWK�
DQG�VDIHW\�SUHFDXWLRQV��DV�SHU�+6(�JXLGDQFH����VKRXOG�EH�DGRSWHG�E\�DOO�ZRUNHUV�
LQYROYHG�ZLWK�VLWH�HQDEOLQJ�DQG�FRQVWUXFWLRQ�ZRUNV��
3LOLQJ�LQ�&RQWDPLQDWHG�/DQG�
,W�LV�XQGHUVWRRG�WKDW�WKH�EXLOGLQJ�ZLOO�EH�SLOHG�LQWR�WKH�EHGURFN���7KLV�PD\�SURYLGH�D�
SUHIHUHQWLDO�SDWKZD\�IRU�FRQWDPLQDQWV�WR�WKH�3ULQFLSDO�$TXLIHU��,W�PD\�DOVR�SURYLGH�D�
SUHIHUHQWLDO�SDWKZD\�IRU�XSZDUG�JDV�PLJUDWLRQ��2QFH�WKH�PHWKRG�RI�SLOLQJ�KDV�EHHQ�
GHWHUPLQHG��JRRG�SUDFWLFH�IRU� WKH�GULOOLQJ�RI�SLOHV�RQ�FRQWDPLQDWHG�VLWHV�VKRXOG�EH�
DGKHUHG�WR��VXFK�DV�JXLGDQFH�SURYLGHG�E\�WKH�(QYLURQPHQW�$JHQF\����

7DEOH������FRQWLQXHG���)XUWKHU�ZRUN��UHPHGLDWLRQ�DQG�YDOLGDWLRQ�UHTXLUHPHQWV�
1RWHV��6HH�7DEOH�����IRU�SROOXWDQW�OLQNDJH��3/��GHWDLOV��

���� 9DOLGDWLRQ�RI�6XEVRLO���7RSVRLO�
&KHPLFDO� YDOLGDWLRQ� RI� DOO� LPSRUWHG� VRLOV� WR� EH� XVHG� RQ� VLWH� LQ� JDUGHQV� DQG� VRIW�
ODQGVFDSLQJ�DUHDV�VKRXOG�EH�XQGHUWDNHQ��,PSRUWHG�VRLOV�VKRXOG�EH�DFFRPSDQLHG�E\�D�
FHUWLILFDWH�RI�DQDO\VLV�DQG�VRXUFH�GHWDLOV����
�
$�VXPPDU\�RI�WKH�UHTXLUHG�LPSRUWHG�PDWHULDO�VDPSOLQJ�UHTXLUHPHQWV� LV�SUHVHQWHG�LQ�
7DEOH������,GHDOO\��WKH�PDWHULDO�VKRXOG�EH�VDPSOHG�DW�VRXUFH�WR�SUHYHQW�GRXEOH�KDQGOLQJ�
LI�VRLO� IDLOV��ZLWK�FRQILUPDWRU\�VDPSOLQJ�XQGHUWDNHQ�RQ�LPSRUWDWLRQ�WR�VLWH�� �+RZHYHU��
ZKHUH� WKLV� LV� QRW� SRVVLEOH� WKHQ�PDWHULDO� LPSRUWHG� VKRXOG� EH� VHJUHJDWHG� EDVHG� RQ�
VRXUFH�DQG�VRLO�W\SH��9DOLGDWLRQ�VDPSOHV�VKRXOG�EH�WDNHQ�SULRU�WR�SODFHPHQW�LQ�JDUGHQV�
WR�HQVXUH�VXLWDELOLW\�IRU�XVH��
�

0DWHULDO�
7\SH� 6RXUFH� 6XLWH�RI�

$QDO\VLV� 6DPSOLQJ�5DWH
�

7RSVRLO�
*UHHQILHOG� 6XLWH�$�

��VDPSOH�SHU���P��
%URZQILHOG���8QNQRZQ� 6XLWH�%�

6XEVRLO�

%URZQILHOG���8QNQRZQ� 6XLWH�%�
��VDPSOH�SHU���P��6LWH� ZRQ� QDWXUDO� PDWHULDO� ��

JUHHQILHOG� 6XLWH�$�

)LUVW� *HQHUDWLRQ� L�H�� TXDUULHG�
VDQG� �VXEVRLO�� RU� VWRQH� �EUHDN�
OD\HU��

1R�WHVWLQJ�LV�UHTXLUHG��
&HUWLILFDWLRQ� RI� PDWHULDO� SURYHQDQFH� LV�
UHTXLUHG��3K\VLFDO� 6WRQH�

%UHDN�/D\HU� 5HF\FOHG�6WRQH���)����VFUHHQHG�� 6XLWH�%� ��VDPSOH�SHU����P��
7DEOH������6DPSOLQJ�UHTXLUHPHQWV�IRU�LPSRUWHG�VRLOV��
1RWHV���
6XLWH�$���+HDY\�PHWDOV��S+��ZDWHU�VROXEOH�VXOSKDWH��VSHFLDWHG�3$+��VRLO�RUJDQLF�PDWWHU�DQG�DVEHVWRV�
VFUHHQ��
6XLWH�%���+HDY\�PHWDOV��S+��ZDWHU�VROXEOH�VXOSKDWH��VSHFLDWHG�3$+��SKHQRO��WRWDO�DQG�IUHH�F\DQLGH��VRLO�
RUJDQLF�PDWWHU��DVEHVWRV�VFUHHQ��EDQGHG�SHWUROHXP�K\GURFDUERQV��73+�&:*���%7(;��07%(��

0LQLPXP�VDPSOLQJ�UDWH�RI���VDPSOHV�SHU�VRXUFH��
�
$Q\�VRLO�ZLWK�YLVXDO�RU�ROIDFWRU\�HYLGHQFH�RI�K\GURFDUERQV�VKRXOG�EH�UHMHFWHG��
�
,Q�DGGLWLRQ��LW�VKRXOG�EH�HQVXUHG�WKDW�WKH�PDWUL[�RI�WKH�WRSVRLO�LV�VXLWDEOH�DV�D�JURZLQJ�
PHGLXP�DQG�QR�XQGHVLUDEOH�PDWHULDO�LV�SUHVHQW��LQ�OLQH�ZLWK�%6����������/.&�DGYLVH�
WKLV�LQIRUPDWLRQ�LV�SURYLGHG�E\�WKH�VXSSOLHU�EHIRUH�PDWHULDO�LV�LPSRUWHG�RQWR�VLWH��
�

�
���+6(���������³3URWHFWLRQ�RI�:RUNHUV�DQG� WKH�*HQHUDO�3XEOLF�'XULQJ�'HYHORSPHQW�RI�&RQWDPLQDWHG�/DQG´�/RQGRQ�
+062��
��(QYLURQPHQW� $JHQF\� ������� 3LOLQJ� DQG� 3HQHWUDWLYH� *URXQG� ,PSURYHPHQW� 0HWKRGV� RQ� /DQG� $IIHFWHG� E\�
&RQWDPLQDWLRQ��*XLGDQFH�RQ�3ROOXWLRQ�3UHYHQWLRQ���
���%6���������³6SHFLILFDWLRQV�IRU�7RSVRLO�DQG�5HTXLUHPHQWV�IRU�XVH�´��%6�����������
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�
7KH�/.�*URXS� ��� 0D\������
5HI��/.&���������

,PSRUWHG�PDWHULDO�WR�EH�XVHG�LQ�JDUGHQV�ZLOO�EH�FRPSDUHG�DJDLQVW�UHVLGHQWLDO�ZLWK�SODQW�
XSWDNH� FULWHULD� �DV� XVHG� LQ� WKH� FRQWDPLQDWLRQ� ULVN� DVVHVVPHQW� �6HFWLRQ� ��������
$SSURSULDWH�UHPHGLDO�WDUJHW�FULWHULD�DUH�SUHVHQWHG�LQ�$SSHQGL[�*��

���� 6LWH�&RPSOHWLRQ�5HSRUW�
,W�LV�UHFRPPHQGHG�WKDW�DQ\�UHPHGLDWLRQ�FDUULHG�RXW�RQ�WKH�VLWH�LV�YDOLGDWHG�E\�D�WKLUG�
SDUW\�DQG�VXLWDEOH�GRFXPHQWDU\�HYLGHQFH�SURYLGHG�LQ�D�6LWH�&RPSOHWLRQ�5HSRUW��VXFK�
DV�SKRWRJUDSKV��FRQVLJQPHQW�GRFXPHQWV�DQG�DQDO\WLFDO�UHVXOWV��7KLV�VKRXOG� LQFOXGH�
DV�D�PLQLPXP��
�

� 9DOLGDWLRQ�RI�JDV�SURWHFWLRQ�PHDVXUHV�IRU�3ORWV������
� )XUWKHU�LQYHVWLJDWLRQ�DQG�GHOLQHDWLRQ�RI�QDSKWKDOHQH�KRWVSRWV��
� 3URYLVLRQ�RI�ZDVWH�WUDQVIHU�GRFXPHQWV��
� 9DOLGDWLRQ�RI�HQYLURQPHQWDO�FRYHU�V\VWHP��
� 9HULILFDWLRQ�WHVWLQJ�RI�DOO�LPSRUWHG�VRLO�IRU�JDUGHQ�DUHDV��
� 'HWDLOV� RI� DQ\� XQH[SHFWHG� FRQWDPLQDWLRQ� LGHQWLILHG� RQVLWH�� VXLWDEO\� ULVN�
DVVHVVHG�DQG���RU�YDOLGDWHG��

�
7KH�6LWH�&RPSOHWLRQ�5HSRUW�ZLOO�DVVLVW�WKH�/RFDO�$XWKRULW\�LQ�WKH�GLVFKDUJH�RI�DQ\�IXWXUH�
UHOHYDQW�SODQQLQJ�FRQGLWLRQ�DQG�ZLOO�DOVR�EH�RI�XVH�WR�VROLFLWRUV�DFWLQJ�RQ�EHKDOI�RI�DQ\�
SURVSHFWLYH�FRQYH\DQFHU�ZKR�PD\�KDYH�FRQFHUQV�RYHU�WKH�IRUPHU�XVH�RI�WKH�VLWH��
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�
7KH�/.�*URXS� � 0D\������
5HI��/.&���������
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�

)LJXUHV�
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6&$/(��0HWUHV�

� ��

6LWH�%RXQGDU\

6LWH�

&OLHQW�

7LWOH�

/.&��������
6FDOH��6HH�6FDOH�%DU��

6HH�6FDOH�%DU
'UDZQ�%\� 'UDZQ�

$&

.(<

1

([WUDFW�IURP��'HEWDO�$UFKLWHFWXUH
'UDZLQJ�5HI��6LWH���%ORFN�3ODQ��1R������5HY���������������

6DPSOLQJ�/RFDWLRQV�DQG�IHDWXUHV�DQQRWDWHG�E\�/.�&RQVXOW�/WG�DUH�DSSUR[LPDWH
DQG�DUH�EDVHG�XSRQ�REVHUYHG�PHDVXUHPHQWV�XQOHVV�RWKHUZLVH�VWDWHG���'R�QRW
VFDOH�IURP�WKLV�GUDZLQJ�DQG�ZRUN�IURP�PDUNHG�GLPHQVLRQV�RQO\���$OO�GLPHQVLRQV
DQG�IHDWXUHV�VKRXOG�EH�FRQILUPHG�RQ�VLWH�E\�WKH�&RQWUDFWRU���:KHUH�WKLV�GUDZLQJ
LQFOXGHV�LQIRUPDWLRQ�SURYLGHG�WR�/.�&RQVXOW�/WG�E\�RWKHUV��/.�&RQVXOW�/WG�JLYHV
QR�ZDUUDQW\��UHSUHVHQWDWLRQ�RU�DVVXUDQFH�DV�WR�WKH�DFFXUDF\�RI�VXFK�LQIRUPDWLRQ�

-RE�1R��

&KHFNHG�%\�

+0

)LJXUH�

�
5HYLVLRQ�

+LOWRQ�/DQH��%XWWHUVWLOH�&ORVH�

/HR�3URSHUW\�/WG

3URSRVHG�'HYHORSPHQW�3ODQ

2FW�����

3UHVWZLFK



:6��� &3���

:6���

:6���

:6���

6&$/(��0HWUHV�

� ��

:6���

$SSUR[LPDWH�H[WHQW
RI�ODQGILOO

���([WHQW�RI�ODQGILOO

6LWH�%RXQGDU\

:LQGRZ�6DPSOH
%RUHKROH��:6�

&DEOH�3HUFXVVLYH
%RUHKROH��&3�

/DQGILOO
�2UGQDQFH�6XUYH\�0DS���������
����������

$SSUR[LPDWH�H[WHQW �RI �ODQGILOO��
EDVHG�RQ�6,�GDWD�

6LWH�

&OLHQW�

7LWOH�

/.&��������
6FDOH��6HH�6FDOH�%DU��

6HH�6FDOH�%DU
'UDZQ�%\� 'UDZQ�

$&

.(<

1

6DPSOLQJ�/RFDWLRQV�DQG�IHDWXUHV�DQQRWDWHG�E\�/.�&RQVXOW�/WG�DUH�DSSUR[LPDWH
DQG�DUH�EDVHG�XSRQ�REVHUYHG�PHDVXUHPHQWV�XQOHVV�RWKHUZLVH�VWDWHG���'R�QRW
VFDOH�IURP�WKLV�GUDZLQJ�DQG�ZRUN�IURP�PDUNHG�GLPHQVLRQV�RQO\���$OO�GLPHQVLRQV
DQG�IHDWXUHV�VKRXOG�EH�FRQILUPHG�RQ�VLWH�E\�WKH�&RQWUDFWRU���:KHUH�WKLV�GUDZLQJ
LQFOXGHV�LQIRUPDWLRQ�SURYLGHG�WR�/.�&RQVXOW�/WG�E\�RWKHUV��/.�&RQVXOW�/WG�JLYHV
QR�ZDUUDQW\��UHSUHVHQWDWLRQ�RU�DVVXUDQFH�DV�WR�WKH�DFFXUDF\�RI�VXFK�LQIRUPDWLRQ�

-RE�1R��

&KHFNHG�%\�

07

)LJXUH�

�
5HYLVLRQ�

+LOWRQ�/DQH��%XWWHUVWLOH�&ORVH�

/HR�3URSHUW\�/WG

6LWH�,QYHVWLJDWLRQ�/RFDWLRQ�3ODQ

0D\�����

3UHVWZLFK

$
([WUDFW�IURP��'HEWDO�$UFKLWHFWXUH
'UDZLQJ�5HI��6LWH���%ORFN�3ODQ��1R������5HY���������������
	�2UGQDQFH�6XUYH\�1DWLRQDO�*ULG�0DS����������

�
���RQ�KLVWRULF�PDSV
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�
7KH�/.�*URXS� � 0D\������
5HI��/.&���������
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�

$SSHQGL[�$�
�

5LVN�0DWUL[�
� �
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�
7KH�/.�*URXS� � 0D\������
5HI��/.&���������

5LVN�(YDOXDWLRQ�
�
7KH�PHWKRG�IRU�ULVN�HYDOXDWLRQ�LV�D�TXDOLWDWLYH�PHWKRG�RI�LQWHUSUHWLQJ�WKH�RXWSXW�IURP�WKH�ULVN�
HVWLPDWLRQ�VWDJH�RI� WKH�DVVHVVPHQW��EDVHG�RQ�&,5,$�������� � ,W� LQYROYHV�WKH�FODVVLILFDWLRQ�RI�
WKH��
�

� 0DJQLWXGH�RI�WKH�SRWHQWLDO�FRQVHTXHQFH��VHYHULW\��RI�WKH�ULVN�RFFXUULQJ��7DEOH�$���
� 0DJQLWXGH�LI�WKH�SUREDELOLW\��OLNHOLKRRG��RI�WKH�ULVN�RFFXUULQJ��7DEOH�%���

�
&RQVHTXHQFH��6HYHULW\��

&ODVVLILFDWLRQ� 'HILQLWLRQ� ([DPSOH�
6HYHUH� ��6KRUW�WHUP��DFXWH��ULVN�WR�KXPDQ�KHDOWK� OLNHO\�WR�

UHVXOWV� LQ� µVLJQLILFDQW� KDUP¶� DV� GHILQHG� E\� WKH�
(QYLURQPHQW�3URWHFWLRQ�$FW�������3DUW�,,$��

��6KRUW� WHUP� ULVN� RI� SROOXWLRQ� �QRWH�� ZDWHU�
5HVRXUFHV�$FW�FRQWDLQV�QR�VFRSH�IRU�FRQVLGHULQJ�
VLJQLILFDQFH� RI� SROOXWLRQ�� RI� VHQVLWLYH� ZDWHU�
UHVRXUFH��

��&DWDVWURSKLF�GDPDJH�WR�EXLOGLQJV�SURSHUWLHV��
��$� VKRUW�WHUP� ULVN� WR� D� SDUWLFXODU� HFRV\VWHP�� RU�
RUJDQLVP�IRUPLQJ�SDUW�RI�VXFK�HFRV\VWHP��QRWH���
WKH� GHILQLWLRQ� RI� HFRORJLFDO� V\VWHPV� ZLWKLQ� WKH�
'UDIW� &LUFXODU� RQ� &RQWDPLQDWHG� /DQG�� '(75��
�������

��+LJK� &RQFHQWUDWLRQV� RI� F\DQLGH� RQ� WKH�
VXUIDFH�RI�DQ�LQIRUPDO�UHFUHDWLRQ�DUHD��

��0DMRU�VSLOODJH�RI�FRQWDPLQDQWV� IURP�VLWH�
LQWR�FRQWUROOHG�ZDWHUV��

��([SORVLRQ��FDXVLQJ�EXLOGLQJ�FROODSVH��FDQ�
DOVR� HTXDWH� WR� VKRUW� WHUP�KXPDQ�KHDOWK�
ULVN�LI�EXLOGLQJV�DUH�RFFXSLHG���

0HGLXP� ��&KURQLF� GDPDJH� WR� +XPDQ� +HDOWK� �µVLJQLILFDQW�
KDUP¶�DV�GHILQHG�LQ�'(75���������

��3ROOXWLRQ� RI� VHQVLWLYH� ZDWHU� UHVRXUFHV� �QRWH�
:DWHU� 5HVRXUFHV� $FW� FRQWDLQV� QR� VFRSH� IRU�
FRQVLGHULQJ�VLJQLILFDQFH�RI�SROOXWLRQ���

��$�VLJQLILFDQW�FKDQJH�LQ�D�SDUWLFXODU�HFRV\VWHP��RU�
RUJDQLVP�IRUPLQJ�SDUW�RI�VXFK�HFRV\VWHP��

��&RQFHQWUDWLRQV�RI�D�FRQWDPLQDQW�IURP�VLWH�
H[FHHG� JHQHULF�� RU� VLWH�VSHFLILF�
DVVHVVPHQW�FULWHULD��

��/HDFKLQJ�RI�FRQWDPLQDQWV�IURP�D�VLWH�WR�D�
PDMRU� RU� PLQRU� DTXLIHU� �3ULQFLSDO� DQG�
6HFRQGDU\���

��'HDWK� RI� D� VSHFLHV� ZLWKLQ� D� GHVLJQDWHG�
QDWXUH�UHVHUYH��

0LOG� ��3ROOXWLRQ�RI�QRQ�VHQVLWLYH�ZDWHU�UHVRXUFHV��
��6LJQLILFDQW�GDPDJH�WR�FURSV��EXLOGLQJV��VWUXFWXUHV�
DQG� VHUYLFHV� �µVLJQLILFDQW� KDUP¶� DV� GHILQHG� LQ�
'(75���������

��'DPDJH� WR� VHQVLWLYH�
EXLOGLQJV�VWUXFWXUHV�VHUYLFHV�RU�WKH�HQYLURQPHQW��

��3ROOXWLRQ�RI�QRQ�FODVVLILHG�JURXQGZDWHU��
��'DPDJH�WR�EXLOGLQJ�UHQGHULQJ�LW�XQVDIH�WR�
RFFXS\��H�J��IRXQGDWLRQ�GDPDJH�UHVXOWLQJ�
LQ�LQVWDELOLW\���

0LQRU� ��+DUP��DOWKRXJK�QRW�QHFHVVDULO\�VLJQLILFDQW�KDUP��
ZKLFK� PD\� UHVXOW� LQ� D� ILQDQFLDO� ORVV�� RU�
H[SHQGLWXUH�WR�UHVROYH��

��1RQ�SHUPDQHQW� KHDOWK� HIIHFWV� WR� KXPDQ� KHDOWK�
�HDVLO\� SUHYHQWHG� E\� PHDQV� VXFK� DV� SHUVRQDO�
SURWHFWLYH�FORWKLQJ�HWF���

��(DVLO\�UHSDLUDEOH�GDPDJH�WR�EXLOGLQJV��VWUXFWXUHV�
DQG�VHUYLFHV��

��7KH� SUHVHQFH� RI� FRQWDPLQDQWV� DW� VXFK�
FRQFHQWUDWLRQV�WKDW�SURWHFWLYH�HTXLSPHQW�
LV�UHTXLUHG�GXULQJ�VLWH�ZRUNV��

��7KH� ORVV� RI� SODQWV� LQ� D� ODQGVFDSLQJ�
VFKHPH��

��'LVFRORUDWLRQ�RI�FRQFUHWH��

7DEOH�$��&ODVVLILFDWLRQ�RI�&RQVHTXHQFH�
�

3UREDELOLW\��/LNHOLKRRG��
&ODVVLILFDWLRQ� 'HILQLWLRQ�
+LJK�
/LNHOLKRRG�
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Eurofins Chemtest Ltd

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.com

Report No.: 22-04654-4

Initial Date of Issue: 18-Feb-2022 Date of Re-Issue: 31-Mar-2022

Client LK Consult

Client Address: Unit 29 Eton Business Park 

Eton Hill Road 

Radcliffe 

Manchester 

Lancashire 

M26 2ZS

Contact(s): Contaminated Land 

Michelle Thorniley

Project LKC 21 1545 Hilton Lane, Prestwich

Quotation No.: Date Received: 09-Feb-2022

Order No.: 739988 Date Instructed: 14-Feb-2022

No. of Samples: 9

Turnaround (Wkdays): 5 Results Due: 18-Feb-2022

Date Approved: 18-Feb-2022

Approved By:

Details: Stuart Henderson, Technical 

Manager 

Amended Report
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Bulk Identification Certificate

Client: LK Consult Your Ref.:

Site Address: Project:

Date Sampled: 08-Feb-2022 Job Number:

Date Received: 09-Feb-2022 No Samples:

Date Reported:

Sample No. Sample ID Sample Ref. Description Top (m) Bottom (m) SOP Accred. Laboratory Material Result

1367993 WS101 0.50 2185 U DURHAM paper Chrysotile

The in-house procedure SOP2185 is in accordance with the requirements of Appendix 2 of the Analyst Guide (HSG 248).

The results relate only to items tested as supplied by the client.

Comments and interpretations are beyond the scope of UKAS accreditation.

Samples associated with asbestos in building surveys are retained for six months (HSG 264 refers)

LKC 21 1545 Hilton Lane, 

Prestwich

22-04654

18-Feb-2022
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Results - Leachate

Client: LK Consult 22-04654 22-04654

Quotation No.: 1367985 1367988

WS101 WS102

SOIL SOIL

3.00 0.90

4.00 1.50

08-Feb-2022 08-Feb-2022

Determinand Accred. SOP Type Units LOD

Dissolved Organic Carbon U 1610 10:1 mg/l 2.0 15 16

Top Depth (m):

Bottom Depth (m):

Project: LKC 21 1545 Hilton Lane, Prestwich

Chemtest Job No.:

Chemtest Sample ID.:

Sample Type:

Date Sampled:

Client Sample ID.:
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Results - Soil

Client: LK Consult 22-04654 22-04654 22-04654 22-04654 22-04654 22-04654 22-04654 22-04654

Quotation No.: 1367984 1367985 1367987 1367988 1367989 1367990 1367991 1367992

WS101 WS101 WS102 WS102 WS103 WS104 WS105 CP101

SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

0.00 3.00 0.00 0.90 0.30 0.00 0.40 1.30

0.50 4.00 0.40 1.50 0.60 0.60 1.40 1.70

08-Feb-2022 08-Feb-2022 08-Feb-2022 08-Feb-2022 08-Feb-2022 08-Feb-2022 08-Feb-2022 08-Feb-2022

DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM

Determinand Accred. SOP Units LOD

ACM Type U 2192 N/A - - - - - - - -

Asbestos Identification U 2192 N/A
No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

Moisture N 2030 % 0.020 21 14 20 13 11 18 18 20

Soil Colour N 2040 N/A Brown Brown Brown Brown Brown Brown Brown Brown

Other Material N 2040 N/A Stones Stones Stones Stones Stones Stones Stones Stones

Soil Texture N 2040 N/A Sand Sand Sand Sand Sand Sand Sand Sand

Chromatogram (TPH) N N/A See Attached See Attached

pH M 2010 4.0 8.8 8.4 8.2 8.4 8.0 7.5 8.4 8.2

Boron (Hot Water Soluble) M 2120 mg/kg 0.40 0.57 0.99

Sulphate (2:1 Water Soluble) as SO4 M 2120 g/l 0.010 0.27 0.093 0.039 0.082 0.026 0.10 0.038 0.035

Cyanide (Free) M 2300 mg/kg 0.50 < 0.50 < 0.50

Cyanide (Total) M 2300 mg/kg 0.50 < 0.50 < 0.50

Arsenic M 2450 mg/kg 1.0 23 21 20 39 14 17 36 20

Cadmium M 2450 mg/kg 0.10 0.77 0.32 1.0 2.2 0.90 0.21 3.7 1.2

Chromium M 2450 mg/kg 1.0 30 17 23 27 28 13 64 20

Copper M 2450 mg/kg 0.50 150 68 220 210 120 37 230 230

Mercury M 2450 mg/kg 0.10 0.54 0.22 0.23 2.3 0.27 0.33 2.2 0.29

Nickel M 2450 mg/kg 0.50 14 9.8 15 24 12 9.3 47 18

Lead M 2450 mg/kg 0.50 300 120 190 330 190 130 480 170

Selenium M 2450 mg/kg 0.20 0.58 0.50 0.47 0.60 0.36 0.48 0.68 0.43

Vanadium U 2450 mg/kg 5.0 38 32 35 49 35 22 57 26

Zinc M 2450 mg/kg 0.50 260 110 210 360 270 63 380 130

Chromium (Hexavalent) N 2490 mg/kg 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50

Organic Matter M 2625 % 0.40 11 7.1 21 17 6.2 4.0 11 7.8

Diesel Present N 2670 N/A False False

Aliphatic TPH >C5-C6 N 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C6-C8 N 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C8-C10 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C10-C12 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C12-C16 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C16-C21 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C21-C35 M 2680 mg/kg 1.0 120 < 1.0

Aliphatic TPH >C35-C44 N 2680 mg/kg 1.0 < 1.0 < 1.0

Total Aliphatic Hydrocarbons N 2680 mg/kg 5.0 120 < 5.0

Aromatic TPH >C5-C7 N 2680 mg/kg 1.0 < 1.0 < 1.0

Aromatic TPH >C7-C8 N 2680 mg/kg 1.0 < 1.0 < 1.0

Aromatic TPH >C8-C10 M 2680 mg/kg 1.0 < 1.0 < 1.0

Project: LKC 21 1545 Hilton Lane, Prestwich

Top Depth (m):

Bottom Depth (m):

Asbestos Lab:

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample ID.:

Sample Type:

Date Sampled:
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Results - Soil

Client: LK Consult 22-04654 22-04654 22-04654 22-04654 22-04654 22-04654 22-04654 22-04654

Quotation No.: 1367984 1367985 1367987 1367988 1367989 1367990 1367991 1367992

WS101 WS101 WS102 WS102 WS103 WS104 WS105 CP101

SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

0.00 3.00 0.00 0.90 0.30 0.00 0.40 1.30

0.50 4.00 0.40 1.50 0.60 0.60 1.40 1.70

08-Feb-2022 08-Feb-2022 08-Feb-2022 08-Feb-2022 08-Feb-2022 08-Feb-2022 08-Feb-2022 08-Feb-2022

DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM

Determinand Accred. SOP Units LOD

Project: LKC 21 1545 Hilton Lane, Prestwich

Top Depth (m):

Bottom Depth (m):

Asbestos Lab:

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample ID.:

Sample Type:

Date Sampled:

Aromatic TPH >C10-C12 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aromatic TPH >C12-C16 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aromatic TPH >C16-C21 U 2680 mg/kg 1.0 < 1.0 82

Aromatic TPH >C21-C35 M 2680 mg/kg 1.0 470 190

Aromatic TPH >C35-C44 N 2680 mg/kg 1.0 < 1.0 < 1.0

Total Aromatic Hydrocarbons N 2680 mg/kg 5.0 470 280

Total Petroleum Hydrocarbons N 2680 mg/kg 10.0 590 280

Benzene M 2760 µg/kg 1.0 < 1.0 < 1.0

Toluene M 2760 µg/kg 1.0 < 1.0 < 1.0

Ethylbenzene M 2760 µg/kg 1.0 < 1.0 < 1.0

m & p-Xylene M 2760 µg/kg 1.0 < 1.0 < 1.0

o-Xylene M 2760 µg/kg 1.0 < 1.0 < 1.0

Methyl Tert-Butyl Ether M 2760 µg/kg 1.0 < 1.0 < 1.0

Ethylene Glycol N 2780 mg/kg 0.10 < 0.10

Naphthalene M 2800 mg/kg 0.10 1.7 2.8 < 0.10 100 2.1 14 < 0.10 5.7

Acenaphthylene N 2800 mg/kg 0.10 < 0.10 0.15 < 0.10 1.6 0.12 0.13 < 0.10 0.12

Acenaphthene M 2800 mg/kg 0.10 0.43 4.3 < 0.10 160 0.55 11 < 0.10 4.9

Fluorene M 2800 mg/kg 0.10 0.23 2.4 < 0.10 110 0.48 9.0 < 0.10 3.6

Phenanthrene M 2800 mg/kg 0.10 2.7 20 0.51 700 4.9 53 1.8 22

Anthracene M 2800 mg/kg 0.10 0.60 3.4 0.11 170 1.2 11 0.41 5.4

Fluoranthene M 2800 mg/kg 0.10 4.7 25 1.0 680 6.4 44 2.7 22

Pyrene M 2800 mg/kg 0.10 4.2 22 0.90 560 5.5 34 2.4 18

Benzo[a]anthracene M 2800 mg/kg 0.10 2.0 11 0.59 250 3.0 17 1.2 9.1

Chrysene M 2800 mg/kg 0.10 2.1 12 0.58 250 2.9 16 1.2 8.3

Benzo[b]fluoranthene M 2800 mg/kg 0.10 2.5 14 0.88 270 3.8 16 1.5 8.9

Benzo[k]fluoranthene M 2800 mg/kg 0.10 0.85 5.0 0.25 100 1.3 6.3 0.48 3.1

Benzo[a]pyrene M 2800 mg/kg 0.10 2.2 14 0.77 240 3.5 16 1.5 8.9

Indeno(1,2,3-c,d)Pyrene M 2800 mg/kg 0.10 1.5 9.1 < 0.10 130 2.4 9.2 0.96 5.1

Dibenz(a,h)Anthracene N 2800 mg/kg 0.10 0.31 1.5 < 0.10 22 0.53 2.0 0.20 1.1

Benzo[g,h,i]perylene M 2800 mg/kg 0.10 1.7 9.3 < 0.10 19 2.2 8.2 0.94 4.8

Total Of 16 PAH's N 2800 mg/kg 2.0 28 160 5.6 3800 41 270 15 130

Total Phenols M 2920 mg/kg 0.10 < 0.10 < 0.10
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TPH Chromatogram on Soil Sample: 1367987
\\NM-FILESERVER\Job Paperwork\SampData\SOIL\1367987.PDF
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TPH Chromatogram on Soil Sample: 1367992
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TPH Interpretation

Job Sample Matrix Location Sample Ref Sample ID
Sample Depth 

(m)

Gasoline / Diesel 

Present
TPH Interpretation

22-04654 1367987 S WS102 0.00 No Heavy Oil

22-04654 1367992 S CP101 1.30 No PAH
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Test Methods

SOP Title Parameters included Method summary

1610
Total/Dissolved Organic Carbon 

in Waters
Organic Carbon TOC Analyser using Catalytic Oxidation

2010 pH Value of Soils pH pH Meter

2030

Moisture and Stone Content of 

Soils(Requirement of 

MCERTS)

Moisture content

Determination of moisture content of soil as a 

percentage of its as received mass obtained at 

<37°C.

2040
Soil Description(Requirement of 

MCERTS)
Soil description

As received soil is described based upon 

BS5930

2120
Water Soluble Boron, Sulphate, 

Magnesium & Chromium
Boron; Sulphate; Magnesium; Chromium Aqueous extraction / ICP-OES

2185 Asbestos Asbestos Polarised light microscopy

2192 Asbestos Asbestos Polarised light microscopy / Gravimetry

2300
Cyanides & Thiocyanate in 

Soils

Free (or easy liberatable) Cyanide; total 

Cyanide; complex Cyanide; Thiocyanate

Allkaline extraction followed by colorimetric 

determination using Automated Flow Injection 

Analyser.

2450 Acid Soluble Metals in Soils

Metals, including: Arsenic; Barium; Beryllium; 

Cadmium; Chromium; Cobalt; Copper; Lead; 

Manganese; Mercury; Molybdenum; Nickel; 

Selenium; Vanadium; Zinc

Acid digestion followed by determination of 

metals in extract by ICP-MS.

2490 Hexavalent Chromium in Soils Chromium [VI]

Soil extracts are prepared by extracting dried 

and ground soil samples into boiling water. 

&KURPLXP�>9,@�LV�GHWHUPLQHG�E\�µ$TXDNHP����¶�

Discrete Analyser using 1,5-diphenylcarbazide.

2625 Total Organic Carbon in Soils Total organic Carbon (TOC)

Determined by high temperature combustion 

under oxygen, using an Eltra elemental 

analyser.

2670
Total Petroleum Hydrocarbons 

(TPH) in Soils by GC-FID

73+��&�±&�����RSWLRQDO�FDUERQ�EDQGLQJ��H�J����

EDQG�±�*52��'52�	�/52
73+�&�±&��
Dichloromethane extraction / GC-FID

2680 TPH A/A Split

$OLSKDWLFV��!&�±&���!&�±&��!&�±&����

!&��±&����!&��±&����!&��±&����!&��±�

&����!&��±�&��$URPDWLFV��!&�±&���!&�±&���

!&�±�&����!&��±&����!&��±&����!&��±�&�����

!&��±�&����!&��±�&��

Dichloromethane extraction / GCxGC FID 

detection

2760

Volatile Organic Compounds 

(VOCs) in Soils by Headspace 

GC-MS

Volatile organic compounds, including BTEX 

and halogenated Aliphatic/Aromatics.(cf. 

USEPA Method 8260)*please refer to UKAS 

schedule

Automated headspace gas chromatographic 

(GC) analysis of a soil sample, as received, 

with mass spectrometric (MS) detection of 

volatile organic compounds.

2780
Glycols, Aldehydes, Amines, 

Ethers and Ketones

Glycols, Aldehydes, Amines, Ethers and 

Ketones
GCMS detection

2800

Speciated Polynuclear 

Aromatic Hydrocarbons (PAH) 

in Soil by GC-MS

Acenaphthene*; Acenaphthylene; Anthracene*; 

Benzo[a]Anthracene*; Benzo[a]Pyrene*; 

Benzo[b]Fluoranthene*; Benzo[ghi]Perylene*; 

Benzo[k]Fluoranthene; Chrysene*; 

Dibenz[ah]Anthracene; Fluoranthene*; 

Fluorene*; Indeno[123cd]Pyrene*; 

Naphthalene*; Phenanthrene*; Pyrene*

Dichloromethane extraction / GC-MS

2920 Phenols in Soils by HPLC

Phenolic compounds including Resorcinol, 

Phenol, Methylphenols, Dimethylphenols, 1-

Naphthol and TrimethylphenolsNote: 

chlorophenols are excluded.

60:40 methanol/water mixture extraction, 

followed by HPLC determination using 

electrochemical detection.

640
Characterisation of Waste 

(Leaching C10)

Waste material including soil, sludges and 

granular waste

ComplianceTest for Leaching of Granular 

Waste Material and Sludge
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Report Information

Key

U UKAS accredited

M MCERTS and UKAS accredited

N Unaccredited

S
This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for 

this analysis

SN
This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited 

for this analysis

T This analysis has been subcontracted to an unaccredited laboratory

I/S Insufficient Sample

U/S Unsuitable Sample

N/E not evaluated

< "less than"

> "greater than"

SOP Standard operating procedure

LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request 

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently 

corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory 

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)

C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt

All water samples will be retained for 14 days from the date of receipt

Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to: 

customerservices@chemtest.com
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Client

Address

Contract 

Job Number 
Date of Issue 

Pages 1  of 7

Approved Signatories

S J Hutchings, O P Davies

Notes

1

2

3

4

5

6

The results included within the report are representative of the samples submitted for analysis.

This certificate should not be reproduced, except in full, without the express permission of the 
laboratory.

MRN 4310/33
08 March 2022

All remaining samples and remnants from this contract will be disposed 28 days from the date of       
this report unless you notify us to the contrary.

Result certificates, in this report, not bearing a UKAS mark, are not included in our UKAS 
accreditation schedule.

Opinions and interpretations expressed herein are outside the scope of our UKAS accreditation.

Certified that the samples have been examined and tested in accordance with the terms of the 
contract/order and unless otherwise stated conform to the standards/specifications quoted.

TEST REPORT

LK Consult Ltd

Unit 29 Eton Business Park
Eton Hill Road
Radcliffe
Greater Manchester
M26 2ZS

LKC 21 1545 -
Hilton Lane, Prestwich

Andrew House, Hadfield Street, Dukinfield, Cheshire SK16 4QX  Tel: 0161 475 0870 
Email: enquiries@murrayrix.com  Website: www.murrayrix.com

Also at: London: 020 8523 1999

Murray Rix is the trading name of Murray Rix (Northern) Limited. Registered in England 2878361

M U R R A Y  R I X
CONSULTANCY, SITE INVESTIGATION
CONSTRUCTION MATERIALS TESTING

1580



M U R R A Y  R I X
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870  FAX 0161 475 0871

TEST CERTIFICATE
PARTICLE SIZE DISTRIBUTION

BS 1377: PART 2: Clause 9.2: 1990
Determination of Moisture Content in accordance with BS 1377: PART 2: Clause 3: 1990 (Oven Dry)

CLIENT LK Consult Ltd
SITE LKC 21 1545 - Hilton Lane, Prestwich

JOB NUMBER MRN 4310/33

SAMPLE LABEL WS101/D7/5.5-6m DATE SAMPLED 08-Feb-22
LAB SAMPLE No 109551 DATE RECEIVED 16-Feb-22
DATE TESTED 24-Feb-22 SAMPLED BY Client

MATERIAL Brown silty SAND with occasional gravel
ADVISED SOURCE Site Investigation Sample

Sieve Size % Passing Specification Sieve Size %  Passing Specification
(mm) (%) (%) (mm) (%) (%)
125 100 10 90
90 100 5 88
75 100 2 85
50 100 0.6 82

37.5 100 0.3 62
20 93 0.15 38
14 90 0.063 29

REMARKS
As received moisture content = 12%

SIGNED
  

NAME O.P. Davies BA (Hons) DATE 08-Mar-22
(Laboratory Manager)
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M U R R A Y  R I X
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870  FAX 0161 475 0871

TEST CERTIFICATE
PARTICLE SIZE DISTRIBUTION

BS 1377: PART 2: Clause 9.2: 1990
Determination of Moisture Content in accordance with BS 1377: PART 2: Clause 3: 1990 (Oven Dry)

CLIENT LK Consult Ltd
SITE LKC 21 1545 - Hilton Lane, Prestwich

JOB NUMBER MRN 4310/33

SAMPLE LABEL WS102/D6/3.2-4m DATE SAMPLED 08-Feb-22
LAB SAMPLE No 109552 DATE RECEIVED 16-Feb-22
DATE TESTED 24-Feb-22 SAMPLED BY Client

MATERIAL Brown silty SAND with rare gravel
ADVISED SOURCE Site Investigation Sample

Sieve Size % Passing Specification Sieve Size %  Passing Specification
(mm) (%) (%) (mm) (%) (%)
125 100 10 99
90 100 5 96
75 100 2 94
50 100 0.6 87

37.5 100 0.3 55
20 100 0.15 30
14 100 0.063 25

REMARKS
As received moisture content = 8.8%

SIGNED
  

NAME O.P. Davies BA (Hons) DATE 08-Mar-22
(Laboratory Manager)
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M U R R A Y  R I X
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870  FAX 0161 475 0871

TEST CERTIFICATE
PARTICLE SIZE DISTRIBUTION

BS 1377: PART 2: Clause 9.2: 1990
Determination of Moisture Content in accordance with BS 1377: PART 2: Clause 3: 1990 (Oven Dry)

CLIENT LK Consult Ltd
SITE LKC 21 1545 - Hilton Lane, Prestwich

JOB NUMBER MRN 4310/33

SAMPLE LABEL WS103/D4/2-3m DATE SAMPLED 08-Feb-22
LAB SAMPLE No 109553 DATE RECEIVED 16-Feb-22
DATE TESTED 24-Feb-22 SAMPLED BY Client

MATERIAL Brown silty SAND with rare gravel
ADVISED SOURCE Site Investigation Sample

Sieve Size % Passing Specification Sieve Size %  Passing Specification
(mm) (%) (%) (mm) (%) (%)
125 100 10 100
90 100 5 99
75 100 2 98
50 100 0.6 96

37.5 100 0.3 60
20 100 0.15 25
14 100 0.063 20

REMARKS
As received moisture content = 9.5%

SIGNED
  

NAME O.P. Davies BA (Hons) DATE 08-Mar-22
(Laboratory Manager)
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M U R R A Y  R I X
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870  FAX 0161 475 0871

TEST CERTIFICATE
PARTICLE SIZE DISTRIBUTION

BS 1377: PART 2: Clause 9.2: 1990
Determination of Moisture Content in accordance with BS 1377: PART 2: Clause 3: 1990 (Oven Dry)

CLIENT LK Consult Ltd
SITE LKC 21 1545 - Hilton Lane, Prestwich

JOB NUMBER MRN 4310/33

SAMPLE LABEL WS104/D3/1-2m DATE SAMPLED 08-Feb-22
LAB SAMPLE No 109554 DATE RECEIVED 16-Feb-22
DATE TESTED 24-Feb-22 SAMPLED BY Client

MATERIAL Brown silty SAND with rare gravel
ADVISED SOURCE Site Investigation Sample

Sieve Size % Passing Specification Sieve Size %  Passing Specification
(mm) (%) (%) (mm) (%) (%)
125 100 10 100
90 100 5 99
75 100 2 99
50 100 0.6 97

37.5 100 0.3 64
20 100 0.15 17
14 100 0.063 6

REMARKS
As received moisture content = 7.8%

SIGNED
  

NAME O.P. Davies BA (Hons) DATE 08-Mar-22
(Laboratory Manager)
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M U R R A Y  R I X
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870  FAX 0161 475 0871

TEST CERTIFICATE
PARTICLE SIZE DISTRIBUTION

BS 1377: PART 2: Clause 9.2: 1990
Determination of Moisture Content in accordance with BS 1377: PART 2: Clause 3: 1990 (Oven Dry)

CLIENT LK Consult Ltd
SITE LKC 21 1545 - Hilton Lane, Prestwich

JOB NUMBER MRN 4310/33

SAMPLE LABEL CP101/7.7-8m DATE SAMPLED 08-Feb-22
LAB SAMPLE No 109555 DATE RECEIVED 16-Feb-22
DATE TESTED 24-Feb-22 SAMPLED BY Client

MATERIAL Soft brown silty sandy CLAY with rare gravel
ADVISED SOURCE Site Investigation Sample

Sieve Size % Passing Specification Sieve Size %  Passing Specification
(mm) (%) (%) (mm) (%) (%)
125 100 10 99
90 100 5 98
75 100 2 97
50 100 0.6 94

37.5 100 0.3 78
20 100 0.15 60
14 99 0.063 54

REMARKS
As received moisture content = 22%

SIGNED
  

NAME O.P. Davies BA (Hons) DATE 08-Mar-22
(Laboratory Manager)
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MURRAY RIX

TEST CERTIFICATE

SAMPLE LABEL
LAB SAMPLE No.

DATE TESTED

Specimen Sample Length (mm) Specimen depth from top of Sample (mm) 25
Location Sample Orientation Specimen Condition Undisturbed

11
2.15
1.93

TEST TYPE
SINGLE STAGE

SKETCH OF 
SPECIMEN AT 

FAILURE

PLASTIC

Remarks/Abnormalities

Name O.P. Davies BA (Hons) Signed Date
(Laboratory Manager)
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230 20 2 305 152

08 March 2022

Membrane Correction 1.48

Cell Pressure 
(kPa)

Failure Strain 
(%)

Rate of Strain
(%/min)

Corrected Deviator 
Stress (kPa)

Shear Strength Cu
(kPa)

Specimen Diameter (mm) 102 Specimen Bulk Density (Mg/m3)
Membrane Thickness (mm) 0.4 Specimen Dry Density (Mg/m3)

INITIAL CONDITIONS
250

Vertical
Specimen Length (mm) 193 Specimen Moisture Content (%)

01-Mar-22 SAMPLED BY Client
MATERIAL

ADVISED SOURCE Site Investigation Sample

CP101/U/11.5-11.95m DATE SAMPLED 08-Feb-22
109556 DATE RECEIVED 16-Feb-22

CLIENT LK Consult Ltd
SITE LKC 21 1545 - Hilton Lane, Prestwich

JOB NUMBER MRN 4310/33

ANDREW HOUSE, HADFIELD STREET, 
DUKINFIELD, CHESHIRE SK16 4QX

TEL 0161 475 0870

UNDRAINED SHEAR STRENGTH IN TRIAXIAL COMPRESSION
BS 1377 : PART 7: Clause 8 Single Stage

0

50

100

150

200

250

300

350

0 2 4 6 8 10 12 14 16 18 20 22 24

Co
rr

ec
te

d 
De

vi
at

or
 S

tr
es

s 
kP

a

Strain %

CORRECTED DEVIATOR STRESS vs AXIAL STRAIN



Eurofins Chemtest Ltd

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.com

Report No.: 22-05682-1

Initial Date of Issue: 22-Feb-2022

Client LK Consult

Client Address: Unit 29 Eton Business Park


Eton Hill Road


Radcliffe


Manchester


Lancashire


M26 2ZS
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Results - Soil

Client: LK Consult 22-05682 22-05682

Quotation No.: 1373205 1373206

WS101 WS102

SOIL SOIL

0.9 3.2

1.9 4.0

07-Feb-2022 07-Feb-2022

Determinand Accred. SOP Units LOD

Moisture N 2030 % 0.020 16 9.5

Soil Colour N 2040 N/A Brown Brown

Other Material N 2040 N/A Stones Stones

Soil Texture N 2040 N/A Sand Sand

pH M 2010 4.0 8.4 6.7

Magnesium (Water Soluble) N 2120 g/l 0.010 < 0.010 < 0.010

Sulphate (2:1 Water Soluble) as SO4 M 2120 g/l 0.010 0.053 0.022

Chloride (Water Soluble) M 2220 g/l 0.010 0.019 < 0.010

Nitrate (Water Soluble) N 2220 g/l 0.010 0.018 < 0.010

Project: LKC 21 1545 Hilton Lane, Prestwich

Top Depth (m):

Bottom Depth (m):

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample ID.:

Sample Type:

Date Sampled:
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Test Methods

SOP Title Parameters included Method summary

2010 pH Value of Soils pH pH Meter

2030

Moisture and Stone Content of 

Soils(Requirement of 

MCERTS)

Moisture content

Determination of moisture content of soil as a 

percentage of its as received mass obtained at 

<37°C.

2040
Soil Description(Requirement of 

MCERTS)
Soil description

As received soil is described based upon 

BS5930

2120
Water Soluble Boron, Sulphate, 

Magnesium & Chromium
Boron; Sulphate; Magnesium; Chromium Aqueous extraction / ICP-OES

2220 Water soluble Chloride in Soils Chloride

Aqueous extraction and measuremernt  by 

µ$TXDNHP����¶�'LVFUHWH�$QDO\VHU�XVLQJ�IHUULF�

nitrate / mercuric thiocyanate.
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Report Information

Key

U UKAS accredited

M MCERTS and UKAS accredited

N Unaccredited

S
This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for 

this analysis

SN
This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited 

for this analysis

T This analysis has been subcontracted to an unaccredited laboratory

I/S Insufficient Sample

U/S Unsuitable Sample

N/E not evaluated

< "less than"

> "greater than"

SOP Standard operating procedure

LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request 

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently 

corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory 

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)

C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt

All water samples will be retained for 14 days from the date of receipt

Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to: 

customerservices@chemtest.com
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Date Approved: 07-Mar-2022

Approved By:

Details: Stuart Henderson, Technical 

Manager
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Results - Water

Client: LK Consult 22-07497 22-07497

Quotation No.: 1381220 1381221

Order No.: 740056 GW GW

CP101 Deep WS102

WATER WATER

28-Feb-2022 28-Feb-2022

Determinand Accred. SOP Units LOD

Diesel Present N 1670 N/A False False

pH U 1010 N/A 6.8 8.0

Sulphate U 1220 mg/l 1.0 67 62

Cyanide (Total) U 1300 mg/l 0.050 < 0.050 0.070

Cyanide (Free) U 1300 mg/l 0.050 < 0.050 < 0.050

Calcium U 1455 mg/l 2.00 81 34

Total Hardness as CaCO3 U 1270 mg/l 15 330 120

Arsenic (Dissolved) U 1455 µg/l 0.20 1.9 11

Boron (Dissolved) U 1455 µg/l 10.0 270 160

Cadmium (Dissolved) U 1455 µg/l 0.11 0.41 0.41

Chromium (Dissolved) U 1455 µg/l 0.50 0.64 2.3

Copper (Dissolved) U 1455 µg/l 0.50 1.1 1.8

Nickel (Dissolved) U 1455 µg/l 0.50 1.4 7.6

Lead (Dissolved) U 1455 µg/l 0.50 4.4 6.2

Selenium (Dissolved) U 1455 µg/l 0.50 2.5 3.1

Vanadium (Dissolved) U 1455 µg/l 0.50 0.70 2.8

Zinc (Dissolved) U 1455 µg/l 2.5 53 50

Mercury Low Level U 1460 µg/l 0.010 0.12 0.14

Chromium (Hexavalent) U 1490 µg/l 20 < 20 < 20

Dissolved Organic Carbon U 1610 mg/l 2.0 59 110

Aliphatic TPH >C5-C6 N 1675 µg/l 0.10 < 0.10 < 0.10

Aliphatic TPH >C6-C8 N 1675 µg/l 0.10 < 0.10 < 0.10

Aliphatic TPH >C8-C10 N 1675 µg/l 0.10 < 0.10 < 0.10

Aliphatic TPH >C10-C12 N 1675 µg/l 0.10 < 0.10 < 0.10

Aliphatic TPH >C12-C16 N 1675 µg/l 0.10 < 0.10 < 0.10

Aliphatic TPH >C16-C21 N 1675 µg/l 0.10 < 0.10 < 0.10

Aliphatic TPH >C21-C35 N 1675 µg/l 0.10 < 0.10 < 0.10

Aliphatic TPH >C35-C44 N 1675 µg/l 0.10 < 0.10 < 0.10

Total Aliphatic Hydrocarbons N 1675 µg/l 5.0 < 5.0 < 5.0

Aromatic TPH >C5-C7 N 1675 µg/l 0.10 < 0.10 < 0.10

Aromatic TPH >C7-C8 N 1675 µg/l 0.10 < 0.10 < 0.10

Aromatic TPH >C8-C10 N 1675 µg/l 0.10 < 0.10 < 0.10

Aromatic TPH >C10-C12 N 1675 µg/l 0.10 < 0.10 < 0.10

Aromatic TPH >C12-C16 N 1675 µg/l 0.10 < 0.10 < 0.10

Aromatic TPH >C16-C21 N 1675 µg/l 0.10 < 0.10 < 0.10

Aromatic TPH >C21-C35 N 1675 µg/l 0.10 < 0.10 < 0.10

Aromatic TPH >C35-C44 N 1675 µg/l 0.10 < 0.10 < 0.10

Total Aromatic Hydrocarbons N 1675 µg/l 5.0 < 5.0 < 5.0

Total Petroleum Hydrocarbons N 1675 µg/l 10 < 10 < 10

Benzene U 1760 µg/l 1.0 < 1.0 < 1.0

Project: LKC 21 1545 Hilton lane, Prestwich

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Sample Type:

Date Sampled:

Client Sample ID.:
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Results - Water

Client: LK Consult 22-07497 22-07497

Quotation No.: 1381220 1381221

Order No.: 740056 GW GW

CP101 Deep WS102

WATER WATER

28-Feb-2022 28-Feb-2022

Determinand Accred. SOP Units LOD

Project: LKC 21 1545 Hilton lane, Prestwich

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Sample Type:

Date Sampled:

Client Sample ID.:

Toluene U 1760 µg/l 1.0 < 1.0 < 1.0

Ethylbenzene U 1760 µg/l 1.0 < 1.0 < 1.0

m & p-Xylene U 1760 µg/l 1.0 < 1.0 < 1.0

o-Xylene U 1760 µg/l 1.0 < 1.0 < 1.0

Methyl Tert-Butyl Ether N 1760 µg/l 1.0 < 1.0 < 1.0

Ethylene Glycol N 1780 mg/l 0.10 < 0.10 < 0.10

Naphthalene N 1800 µg/l 0.010 < 0.010 < 0.010

Acenaphthylene N 1800 µg/l 0.010 < 0.010 < 0.010

Acenaphthene N 1800 µg/l 0.010 < 0.010 < 0.010

Fluorene N 1800 µg/l 0.010 < 0.010 < 0.010

Phenanthrene N 1800 µg/l 0.010 < 0.010 < 0.010

Anthracene N 1800 µg/l 0.010 < 0.010 < 0.010

Fluoranthene N 1800 µg/l 0.010 < 0.010 < 0.010

Pyrene N 1800 µg/l 0.010 < 0.010 < 0.010

Benzo[a]anthracene N 1800 µg/l 0.010 < 0.010 < 0.010

Chrysene N 1800 µg/l 0.010 < 0.010 < 0.010

Benzo[b]fluoranthene N 1800 µg/l 0.010 < 0.010 < 0.010

Benzo[k]fluoranthene N 1800 µg/l 0.010 < 0.010 < 0.010

Benzo[a]pyrene N 1800 µg/l 0.010 < 0.010 < 0.010

Indeno(1,2,3-c,d)Pyrene N 1800 µg/l 0.010 < 0.010 < 0.010

Dibenz(a,h)Anthracene N 1800 µg/l 0.010 < 0.010 < 0.010

Benzo[g,h,i]perylene N 1800 µg/l 0.010 < 0.010 < 0.010

Total Of 16 PAH's N 1800 µg/l 0.20 < 0.20 < 0.20

Total Phenols U 1920 mg/l 0.030 < 0.030 < 0.030
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TPH Interpretation

Job Sample Matrix Location Sample Ref Sample ID
Sample Depth 

(m)

Gasoline / Diesel 

Present
TPH Interpretation

22-07497 1381220 W GW CP101 Deep No N/A

22-07497 1381221 W GW WS102 No N/A
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Test Methods

SOP Title Parameters included Method summary

1010 pH Value of Waters pH pH Meter

1220
Anions, Alkalinity & Ammonium 

in Waters

Fluoride; Chloride; Nitrite; Nitrate; Total; 

Oxidisable Nitrogen (TON); Sulfate; Phosphate; 

Alkalinity; Ammonium

Automated colorimetric analysis using 

µ$TXDNHP����¶�'LVFUHWH�$QDO\VHU�

1270 Total Hardness of Waters Total hardness

Calculation applied to calcium and magnesium 

results, expressed as mg l-1 CaCO3 

equivalent.

1300
Cyanides & Thiocyanate in 

Waters

Free (or easy liberatable) Cyanide; total 

Cyanide; complex Cyanide; Thiocyanate
Continuous Flow Analysis.

1455 Metals in Waters by ICP-MS

Metals, including: Antimony; Arsenic; Barium; 

Beryllium; Boron; Cadmium; Chromium; Cobalt; 

Copper; Lead; Manganese; Mercury; 

Molybdenum; Nickel; Selenium; Tin; Vanadium; 

Zinc

Filtration of samples followed by direct 

determination by inductively coupled plasma 

mass spectrometry (ICP-MS).

1460
Mercury low-level in Waters by 

AFS
Mercury

Atomic Fluorescence Spectrometry, with 

collimated UV source, wavelength 253.7 nm.

1490
Hexavalent Chromium in 

Waters
Chromium [VI]

$XWRPDWHG�FRORULPHWULF�DQDO\VLV�E\�µ$TXDNHP�

���¶�'LVFUHWH�$QDO\VHU�XVLQJ�����

diphenylcarbazide.

1610
Total/Dissolved Organic Carbon 

in Waters
Organic Carbon TOC Analyser using Catalytic Oxidation

1670
Total Petroleum Hydrocarbons 

(TPH) in Waters by GC-FID

73+��&�±&�����RSWLRQDO�FDUERQ�EDQGLQJ��H�J����

EDQG�±�*52��'52�	�/52
Pentane extraction / GC FID detection

1675

TPH Aliphatic/Aromatic split in 

Waters by GC-FID(cf. Texas 

Method 1006 / TPH CWG)

$OLSKDWLFV��!&�±&���!&�±&���!&�±�&����

!&��±&����!&��±&����!&��±&����!&��±�

&����!&��±�&��$URPDWLFV��!&�±&���!&�±&���

!&�±�&����!&��±&����!&��±&����!&��±�&�����

!&��±�&����!&��±�&��

Pentane extraction / GCxGC FID detection

1760

Volatile Organic Compounds 

(VOCs) in Waters by 

Headspace GC-MS

Volatile organic compounds, including BTEX 

and halogenated Aliphatic/Aromatics. (cf. 

USEPA Method 8260)

Automated headspace gas chromatographic 

(GC) analysis of water samples with mass 

spectrometric (MS) detection of volatile organic 

compounds.

1780 Alcohols Alcohols GCMS detection

1800

Speciated Polynuclear 

Aromatic Hydrocarbons (PAH) 

in Waters by GC-MS

Acenaphthene; Acenaphthylene; Anthracene; 

Benzo[a]Anthracene; Benzo[a]Pyrene; 

Benzo[b]Fluoranthene; Benzo[ghi]Perylene; 

Benzo[k]Fluoranthene; Chrysene; 

Dibenz[ah]Anthracene; Fluoranthene; Fluorene; 

Indeno[123cd]Pyrene; Naphthalene; 

Phenanthrene; Pyrene

Pentane extraction / GCMS detection

1920 Phenols in Waters by HPLC

Phenolic compounds including: Phenol, 

Cresols, Xylenols, Trimethylphenols Note: 

Chlorophenols are excluded.

Determination by High Performance Liquid 

Chromatography (HPLC) using electrochemical 

detection.
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Report Information

Key

U UKAS accredited

M MCERTS and UKAS accredited

N Unaccredited

S
This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for 

this analysis

SN
This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited 

for this analysis

T This analysis has been subcontracted to an unaccredited laboratory

I/S Insufficient Sample

U/S Unsuitable Sample

N/E not evaluated

< "less than"

> "greater than"

SOP Standard operating procedure

LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request 

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently 

corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory 

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)

C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt

All water samples will be retained for 14 days from the date of receipt

Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to: 

customerservices@chemtest.com
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LK CONSULT LTD Site

Job Number

GAS MONITORING RECORD Date

Engineer

Visit of 6

Borehole 

ID
Date & Time

CH4 

(%v/v)

CO2 

(%v/v)

O2 

(%v/v)

Peak CH4 

(%v/v)

Peak CO2 

(%v/v)
% LEL

2 CO Pod 

(ppm)

H2S Pod 

(ppm)

Balance 

(%)

Barometric 

Pressure 

(mb)

Internal 

Flow
3
 (l/hr)

Standing 

water level 

(mbgl)

Installation 

base depth 

(mbgl)

CP101 

(Deep)
16/02/2022 09:47 0 2.7 18.1 0 2.7 0 0 0 79.2 986 0 7.73 14.8

CP101 

(Shallow)
16/02/2022 09:55 0 1.7 19.7 0 1.7 0 0 0 78.6 986 0 Dry 6.83

WS101 16/02/2022 10:04 0 9.1 9.6 0 9.2 0 0 0 81.3 986 0 Dry 6.77

WS102 16/02/2022 09:35 0 1.9 20 0 2.1 0 0 0 78.1 986 0 4.5 4.81

WS103 16/02/2022 09:25 0 5.5 12.6 0 5.6 0 0 0 81.9 986 0 Dry 4.84

WS104 16/02/2022 09:13 0 3.7 16.2 0 3.8 0 0 0 80.1 985 0 Dry 4.85

ND

NR

UR

OS

N/A

ppm

mb

l/hr

mbgl

LEL

Not applicable

Parts per million

Millibars

Litres per hour

Metres below ground level

Lower explosive limit in air

ABBREVIATIONS NOTES

Not detected All monitoring is carried out in line with LK Consult Ltd procedures, with reference to CIRIA C665.
1
Equipment is serviced and checked as recommended by the manufacturer. Refer to calibration records and service certificates.

2
CH4 is explosive between the range of 5-15%v/v. 100% lower explosive limit is equal to 5%v/v CH4.

3
Flow readings are based on a 1 minute average value where flow is detected (equipment range of +/- 12 ltr/hr).

Not recorded

Unable to record

Off recordable scale

CO peak=0ppm, flow peak=0l/hr, PID=0.1ppm.

Notes

CO peak=0ppm, flow peak=0l/hr, PID=0.2ppm.

CO peak=0ppm, flow peak=0l/hr, PID=0.1ppm.

CO peak=2ppm, flow peak=0l/hr= PID=0.4ppm

CO peak=27pp, flow peak=0l/hr, PID=0.1ppm.

CO peak=5ppm, flow peak=0.1l/hr, PID=0.1ppm.

Geotech Dipmeter HT-02 Operating normally. Weather Conditions Dry, slight breeze, cold

Ground Conditions Wet and boggy

Instrument Serial Number Comments Atmospheric pressure trend onsite Variable

Gas Analyser GA5000 G502417 Serviced, calibrated, gas checked. Atmospheric pressure (prev 24hrs) Variable

Hilton Lane, Prestwich

LKC 21 1545

16/02/2022

MP

1

Equipment
1

Atmospheric / Ground Conditions



LK CONSULT LTD Site

Job Number

GAS MONITORING RECORD Date

Engineer

Visit of

Borehole ID Date & Time
CH4 

(%v/v)

CO2 

(%v/v)

O2 

(%v/v)

Peak CH4 

(%v/v)

Peak CO2 

(%v/v)
% LEL

2 CO Pod 

(ppm)

H2S Pod 

(ppm)

Balance 

(%)

Barometric 

Pressure 

(mb)

Internal 

Flow
3
 (l/hr)

Standing 

water level 

(mbgl)

Installation 

base depth 

(mbgl)

CP101 Deep 28/02/2022 10:59 0.1 1.2 19.5 0.1 1.6 2 0 0 79.2 1013 0 7.55 14.4

CP101 Shallow 28/02/2022 10:52 0.1 2.3 17.8 0.1 2.3 2 0 0 79.8 1013 -0.1 Dry 6.55

WS101 28/02/2022 10:38 0.1 9.1 9.1 0.1 9.1 2 0 0 81.7 1013 -0.1 Dry 3.78

WS102 28/02/2022 10:28 0.1 5.3 13.6 0.1 5.3 2 0 0 81 1012 0 4.3 4.82

WS103 28/02/2022 11:05 0 6.4 11.9 0.1 6.4 0 0 0 81.7 1013 0.2 At base 4.85

WS104 28/02/2022 11:11 0.1 3.8 15.6 0.1 3.8 2 0 0 80.5 1013 0.1 Dry 4.86

ND

NR

UR

OS

N/A

ppm

mb

l/hr

mbgl

LEL

Parts per million

Millibars

Litres per hour

Metres below ground level

Lower explosive limit in air

Not detected All monitoring is carried out in line with LK Consult Ltd procedures, with reference to CIRIA C665.
1
Equipment is serviced and checked as recommended by the manufacturer. Refer to calibration records and service certificates.

2
CH4 is explosive between the range of 5-15%v/v. 100% lower explosive limit is equal to 5%v/v CH4.

3
Flow readings are based on a 1 minute average value where flow is detected (equipment range of +/- 12 ltr/hr).

Not recorded

Unable to record

Off recordable scale

Not applicable

ABBREVIATIONS NOTES

Peak CO=15ppm

Ground Conditions Wet

Notes

Peak CO=1ppm

Gas Analyser GA5000 G502417 Serviced, calibrated, gas checked. Atmospheric pressure (prev 24hrs) Falling

Geotech Dipmeter HT-02 Operating normally. Weather Conditions Cloudy, showers, still

Equipment
1

Atmospheric / Ground Conditions

Instrument Serial Number Comments Atmospheric pressure trend onsite Rising then steady

Hilton Lane, Prestwich

LKC 21 1545

28/02/2022

RW

2 6



LK CONSULT LTD Site

Job Number

GAS MONITORING RECORD Date

Engineer

Visit

Borehole ID Date & Time
CH4 

(%v/v)

CO2 

(%v/v)

O2 

(%v/v)

Peak CH4 

(%v/v)

Peak CO2 

(%v/v)
% LEL

2 CO Pod 

(ppm)

H2S Pod 

(ppm)

Balance 

(%)

Barometric 

Pressure 

(mb)

Internal 

Flow
3
 (l/hr)

Standing 

water level 

(mbgl)

Installation 

base depth 

(mbgl)

CP101 Deep 16/03/2022 10:24 0 1.2 20.5 0 1.2 0 0 0 78.3 1012 0 7.61 14.42

CP101 Shallow 16/03/2022 10:32 0 1.3 20.3 0.1 1.6 0 0 0 78.4 1012 0.2 6.85 6.86

WS101 16/03/2022 10:43 0 9.1 10 0 9.1 0 0 0 80.9 1012 0 Dry 6.78

WS102 16/03/2022 10:49 0 3.2 18.5 0 3.6 0 0 0 78.3 1012 0.2 4.45 4.82

WS103 16/03/2022 11:01 0 5.4 14.5 0 5.6 0 0 0 80.1 1012 0.2 4.83 4.85

WS104 16/03/2022 11:07 0 3.9 16.5 0 3.9 0 0 0 79.6 1012 0.1 Dry 4.84

ND

NR

UR

OS

N/A

ppm

mb

l/hr

mbgl

LEL Lower explosive limit in air

ABBREVIATIONS NOTES

Not detected All monitoring is carried out in line with LK Consult Ltd procedures, with reference to CIRIA C665.
1
Equipment is serviced and checked as recommended by the manufacturer. Refer to calibration records and service certificates.

2
CH4 is explosive between the range of 5-15%v/v. 100% lower explosive limit is equal to 5%v/v CH4.

3
Flow readings are based on a 1 minute average value where flow is detected (equipment range of +/- 12 ltr/hr).

Not recorded

Unable to record

Off recordable scale

Not applicable

Parts per million

Millibars

Litres per hour

Metres below ground level

PID=0.1ppm

PID=0.1ppm

Geotech Dipmeter HT-01 Operating normally. Weather Conditions Dry, Slight breeze, Temperate

Ground Conditions Damp

Notes

PID=0.3ppm

PID=0.1ppm

PID=0.1ppm

Peak CO=4ppm   PID=0.2ppm

Instrument Serial Number Comments Atmospheric pressure trend onsite Steady

Gas Analyser GA5000 G502417 Serviced, calibrated, gas checked. Atmospheric pressure (prev 24hrs) Falling then steady

Hilton Lane, Prestwich

LKC 21 1545

16/03/2022

JW

Equipment
1

Atmospheric / Ground Conditions
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3KHQRO�
��� ���� ���� ��� ����GLU���������� ����GLU���������� ����GLU���������
����� ���� ������ ���� ������GLU���������� ������GLU���������� ������GLU���������
��� ������ ������ ���� ������GLU���������� ������GLU���������� ������GLU����������

127(6�
6RO���YDS� �VROXELOLW\���YDSRXU�OLPLW��SRWHQWLDOO\�XVH�LI�IUHH�SURGXFW�LGHQWLILHG��DOWKRXJK�KLJKO\�FRQVHUYDWLYH���
GLU� �6�XOV�EDVHG�RQ�WKUHVKROG�SURWHFWLYH�RI�GLUHFW�VNLQ�FRQWDFW�ZLWK�SKHQRO��EUDFNHWV�ORQJ�WHUP�H[SRVXUH�IRU�LOOXVWUDWLRQ�SXUSRVHV���
J� �GHULYHG�EDVHG�RQ���������WHWUDFKORURSKHQRO��

�



+LOWRQ�/DQH��%XWWHUVWLOH�&ORVH��3UHVWZLFK�
3KDVH���*HR�(QYLURQPHQWDO�,QYHVWLJDWLRQ��5LVN�$VVHVVPHQW�DQG�5HPHGLDWLRQ�6WUDWHJ\�

�
7KH�/.�*URXS� � 0D\������
5HI��/.&���������

�
�
�
�
�
�
�
�
�
�

$SSHQGL[�+��
�

+D]DUG�,QGH[�6SUHDGVKHHWV�
� �



-RE +LOWRQ�/DQH��3UHVWZLFK
-RE�1R� /.&��������
620 ���
&RPPHQW

5HVLGHQWLDO�:LWK�3ODQW�8SWDNH
�� ����� �� 0D[�6RLO +4 +4 +4

6�8/ 6�8/ 6�8/ FRQFQ� ���620� �����620� ����620�

$OLSKDWLF

(&��(&� �� �� ��� � ��������� ��������� �������

(&��(&� ��� ��� ��� � ���� ��������� ���������

(&��(&�� �� �� ��� � �������� ��������� ���������

(&���(&�� ��� ��� ��� � ��������� ��������� ���������

(&���(&�� ���� ���� ���� � ��������� ��������� ���������

(&���(&��

(&���(&��

(&���(&�� ����� ����� ������ � �����(��� �����(��� �����(���

$URPDWLF

(&��(&���EHQ]HQH� �� ��� ��� � ��������� ��������� ���������

(&��(&���WROXOHQH� ��� ��� ��� � ��������� ��������� ���������

(&��(&�� �� �� ��� � ��������� ��������� ���������

(&���(&�� �� ��� ��� � ��������� ��������� ���������

(&���(&�� ��� ��� ��� � ��������� ��������� ���������

(&���(&�� ��� ��� ��� �� ��������� ��������� ��������

(&���(&�� ���� ���� ���� ��� ��������� ��������� ���������

(&���(&�� ���� ���� ���� � ��������� ��������� ���������

+, ���� ���� ����

&3�����������P

�����(�������� ����� ������ � �����(��� �����(���

��

+,�� �Â+4�)L �0HDVXUHG�FRQFHQWUDWLRQ�)L��PJ�NJ�

)L ������������������������������6�8/�)L��PJ�NJ�

ZKHUH����+,� �+D]DUG�,QGH[
+4� �+D]DUG�4XRWLHQW
)L� �)UDFWLRQ�,
6�8/� �/40�6XLWDEOH���8VH�/HYHOV��6�8/V�



-RE +LOWRQ�/DQH��3UHVWZLFK
-RE�1R� /.&��������
620 ���
&RPPHQW

5HVLGHQWLDO�:LWK�3ODQW�8SWDNH
�� ����� �� 0D[�6RLO +4 +4 +4

6�8/ 6�8/ 6�8/ FRQFQ� ���620� �����620� ����620�

$OLSKDWLF

(&��(&� �� �� ��� � ��������� ��������� �������

(&��(&� ��� ��� ��� � ���� ��������� ���������

(&��(&�� �� �� ��� � �������� ��������� ���������

(&���(&�� ��� ��� ��� � ��������� ��������� ���������

(&���(&�� ���� ���� ���� � ��������� ��������� ���������

(&���(&��

(&���(&��

(&���(&�� ����� ����� ������ � �����(��� �����(��� �����(���

$URPDWLF

(&��(&���EHQ]HQH� �� ��� ��� � ��������� ��������� ���������

(&��(&���WROXOHQH� ��� ��� ��� � ��������� ��������� ���������

(&��(&�� �� �� ��� � ��������� ��������� ���������

(&���(&�� �� ��� ��� � ��������� ��������� ���������

(&���(&�� ��� ��� ��� � ��������� ��������� ���������

(&���(&�� ��� ��� ��� � ��������� ��������� ���������

(&���(&�� ���� ���� ���� ��� ��������� ��������� ���������

(&���(&�� ���� ���� ���� � ��������� ��������� ���������

+, ���� ���� ����

:6�����������P

�������������� ����� ������ ��� ��������� ���������

��

+,�� �Â+4�)L �0HDVXUHG�FRQFHQWUDWLRQ�)L��PJ�NJ�

)L ������������������������������6�8/�)L��PJ�NJ�

ZKHUH����+,� �+D]DUG�,QGH[
+4� �+D]DUG�4XRWLHQW
)L� �)UDFWLRQ�,
6�8/� �/40�6XLWDEOH���8VH�/HYHOV��6�8/V�



+LOWRQ�/DQH��%XWWHUVWLOH�&ORVH��3UHVWZLFK�
3KDVH���*HR�(QYLURQPHQWDO�,QYHVWLJDWLRQ��5LVN�$VVHVVPHQW�DQG�5HPHGLDWLRQ�6WUDWHJ\�

�
7KH�/.�*URXS� � 0D\������
5HI��/.&���������

�
�
�
�
�
�
�
�
�
�

$SSHQGL[�,��
�

-,:*�$VVHVVPHQWV�
� �



�ĞĐŝƐŝŽŶ�^ƵƉƉŽƌƚ�dŽŽů�ĨŽƌ�ZĞĐĞƉƚŽƌ�ZŝƐŬ�ZĂŶŬŝŶŐ

^ƚĂŐĞ�ϭ
,ĂǌĂƌĚ�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ ^ĐŽƌĞ

^ĞůĞĐƚ���D�ƚǇƉĞ�;ƌƵŶ�ŵŽĚĞů�ĨŽƌ�ĞĂĐŚ�ƚǇƉĞ�ƚŽ�ŐĞŶĞƌĂƚĞ�ΖtŽƌƐƚ��ĂƐĞΖ�ŽƵƚƉƵƚͿ tŽǀĞŶ�ƚĞǆƚŝůĞƐ͕�ƐƚƌŝŶŐ͕�ƌŽƉĞ͕�ƉĂƉĞƌ͕�ĨĞůƚ͕�ŐĂƐŬĞƚƐ�ĞƚĐ͘ ϭ

�ǆƚĞŶƚ�ŽĨ�ĚĞŐƌĂĚĂƚŝŽŶ�ŽĨ���DƐ tĞĂƚŚĞƌĞĚ�;^ůŝŐŚƚ�ĚĞŐƌĂĚĂƚŝŽŶ�ŝŶ���D͖�ŵĂƚĞƌŝĂů�Ɛƚŝůů�ƌĞƚĂŝŶƐ�ŝƚƐ�ďĂƐŝĐ�ŝŶƚĞŐƌŝƚǇͿ Ϯ

&ƌŝĂďŝůŝƚǇ�ĂŶĚ�ĚĞŐƌĞĞ�ŽĨ�ďŽŶĚŝŶŐ�ďǇ�ŵĂƚƌŝǆ�;��D�ŵĂƚƌŝǆ͕�ŶŽƚ�ŐƌŽƵŶĚ�ŵĂƚĞƌŝĂůƐͿ &ƌŝĂďůĞ���D�Žƌ���D�ǁŝƚŚ�ĨŝďƌĞƐ�ŶŽƚ�ĨŝƌŵůǇ�ůŝŶŬĞĚ�ŝŶ�Ă�ŵĂƚƌŝǆ Ϯ

�ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�sŝƐŝďůĞ��ƐďĞƐƚŽƐ��ĐƌŽƐƐ��ĨĨĞĐƚĞĚ��ƌĞĂ KĐĐĂƐŝŽŶĂůͬƌĂŶĚŽŵ�ŽĐĐƵƌƌĞŶĐĞƐ�ŽĨ�ǀŝƐŝďůĞ�ĐŽŶƚĂŵŝŶĂƚŝŽŶ�ďǇ���DƐ ϭ

�ƐďĞƐƚŽƐ�ĨŝďƌĞ�ƚǇƉĞ �ŚƌǇƐŽƚŝůĞ�ĂůŽŶĞ Ϭ

^ƵďͲƚŽƚĂů ϲ

,ĂǌĂƌĚ�ƌĂŶŬŝŶŐ >Žǁ Ϯ

�EŽ�ǁĂƌƌĂŶƚǇ͕ �ĞǆƉƌĞƐƐĞĚ�Žƌ�ŝŵƉůŝĞĚ͕�Žƌ�ƌĞůŝĂŶĐĞ͕�ŝƐ�ƉƌŽǀŝĚĞĚ�ŝŶ�ƌĞůĂƟŽŶ�ƚŽ�ƚŚĞ�ƵƐĞ�ŽĨ�ƚŚŝƐ�ƚŽŽů͘�
/ƚ�ŝƐ�ĐŽŶƚŝŶŐĞŶƚ�ŽŶ�ƵƐĞƌƐ�ƚŽ�ƐĂƚŝƐĨǇ�ƚŚĞŵƐĞůǀĞƐ�ƚŚĂƚ�ƚŚĞ�ŽƵƚƉƵƚ�ĨƌŽŵ�ƚŚĞ�ƚŽŽů�ŝƐ�ƌĞůĞǀĂŶƚ�ĂŶĚ�ĂƉƉƌŽƉƌŝĂƚĞ�ƚŽ�ƚŚĞ�ĂƐƐĞƐƐŵĞŶƚ�ďĞŝŶŐ�ŵĂĚĞ͘

Ξ�:ŽŝŶƚ�/ŶĚƵƐƚƌǇ�tŽƌŬŝŶŐ�'ƌŽƵƉ͕�Ξ�>͗�/Z� WĂŐĞ�ϭ�ŽĨ�ϰ
sĞƌƐŝŽŶ�Ϯ͕�&ĞďƌƵĂƌǇ�ϮϬϭϳ



^ƚĂŐĞ�Ϯ
�ŵŝƐƐŝŽŶ�&ĂĐƚŽƌƐ ^ĐŽƌĞ

�ŵŽƵŶƚ�ŽĨ�ĂƐďĞƐƚŽƐ�ĨŝďƌĞ�ŝŶ�ƐĞůĞĐƚĞĚ���DͬĨŝďƌĞ�ƚǇƉĞ�ĂƐ�й�ŽĨ�ŚŽƐƚ�ŵĂƚĞƌŝĂů >ĂƌŐĞ�ƋƵĂŶƚŝƚŝĞƐ�Ͳ�шϬ͘ϭ�йǁƚͬǁƚ ϰ

ZĞƐƉŝƌĂďůĞ�ĨŝďƌĞ�ŝŶĚĞǆ�ĨŽƌ���D�Ͳ�Z/sD�ƌĞƉŽƌƚ�ϳϭϭϳϬϭϬϯϰ�;ϮϬϬϯͿ� DĞĚŝƵŵ ϯ

�ĐƚŝǀŝƚǇ�ƚǇƉĞ�ĂŶĚ�ĞĨĨĞĐƚ�ŽŶ�ĚĞƚĞƌŝŽƌĂƚŝŽŶ�ŽĨ���DƐ >Žǁ�ĚŝƐƚƵƌďĂŶĐĞ͕�ŵŝŶŝŵĂů�ĚĞƚĞƌŝŽƌĂƚŝŽŶ�ĞǆƉĞĐƚĞĚ Ϯ

�ĞƐƚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƉƌŝŵĂƌǇ�ŚŽƐƚ�ŵĂƚĞƌŝĂů�ŵĂƚƌŝǆ DĂĚĞ�'ƌŽƵŶĚ�Ͳ�ZĞĐǇĐůĞĚ��ŐŐƌĞŐĂƚĞ͕�dƌĂĐŬ��ĂůůĂƐƚ ϰ

^ƵďͲƚŽƚĂů ϭϯ

�ǆƉŽƐƵƌĞ�ƌĂŶŬŝŶŐ DĞĚŝƵŵ ϯ

Ξ�:ŽŝŶƚ�/ŶĚƵƐƚƌǇ�tŽƌŬŝŶŐ�'ƌŽƵƉ͕�Ξ�>͗�/Z� WĂŐĞ�Ϯ�ŽĨ�ϰ
sĞƌƐŝŽŶ�Ϯ͕�&ĞďƌƵĂƌǇ�ϮϬϭϳ



^ƚĂŐĞ�ϯ
WĂƚŚǁĂǇ�ĂŶĚ�ZĞĐĞƉƚŽƌ�^ĞŶƐŝƚŝǀŝƚǇ ^ĐŽƌĞ

ZĞĐĞƉƚŽƌ�ĐĂƚĞŐŽƌǇ ZĞƐŝĚĞŶƚŝĂů EŽ�ƐĐŽƌĞ�ƌĞƋƵŝƌĞĚ

�ŐĞ�ŽĨ�ZĞĐĞƉƚŽƌ /ŶĨĂŶƚ�;ƵŶĚĞƌ�ϱͿ ϰ

�ƵƌĂƚŝŽŶ�ŽĨ�ĞǆƉŽƐƵƌĞͬƐŝƚĞ�ŽĐĐƵƉĂŶĐǇ хх�ϭϬ�ŚŽƵƌƐ�ƉĞƌ�ĚĂǇ�;Ğ͘Ő͘�Ϯϰ�ŚŽƵƌ�ƌĞƐŝĚĞŶƚŝĂů�ĞǆƉŽƐƵƌĞͿ ϰ

ZĞĐĞƉƚŽƌ�ƌĂŶŬŝŶŐ ϴ ,ŝŐŚ ϰ

�ŽŵďŝŶĞĚ�ŚĂǌĂƌĚ͕�ĞǆƉŽƐƵƌĞ�ĂŶĚ�ƌĞĐĞƉƚŽƌ�ƌĂŶŬŝŶŐ ϵ DĞĚŝƵŵ �

WĂƚŚǁĂǇ͗��ŝƐƚĂŶĐĞ�ŽĨ�ZĞĐĞƉƚŽƌ�ĨƌŽŵ�^ŽƵƌĐĞ /Ŷ�Žƌ�ǁŝƚŚŝŶ�ϭϬŵ�ŽĨ�ĂƌĞĂ�ŽĨ�ĚŝƐƚƵƌďĂŶĐĞ ϰ
WĂƚŚǁĂǇ͗��ĞƉƚŚ�ƚŽ�ŝŵƉĂĐƚĞĚ�ŵĂƚĞƌŝĂů DĂƚĞƌŝĂů�ƉƌĞƐĞŶƚ�ŶĞĂƌ�ƚŚĞ�ƐƵƌĨĂĐĞ͕�ƉŽƚĞŶƚŝĂů�ƚŽ�ďĞ�ĚŝƐƚƵƌďĞĚ�ĚƵƌŝŶŐ�ŶŽŶͲĐŽŶƐƚƌƵĐƚŝŽŶͬƌŽƵƚŝŶĞ�ƵƐĞ�ŽĨ�ůĂŶĚ �

WĂƚŚǁĂǇ�ƌĂŶŬŝŶŐ ϰ� DĞĚŝƵŵ ϰ

ϰ�

KǀĞƌĂůů�ƌĂŶŬŝŶŐ DĞĚŝƵŵ

Ξ�:ŽŝŶƚ�/ŶĚƵƐƚƌǇ�tŽƌŬŝŶŐ�'ƌŽƵƉ͕�Ξ�>͗�/Z� WĂŐĞ�ϯ�ŽĨ�ϰ
sĞƌƐŝŽŶ�Ϯ͕�&ĞďƌƵĂƌǇ�ϮϬϭϳ



^ŝƚĞ�EĂŵĞ

�ůŝĞŶƚ

ZƵŶ�ďǇ

�ĂƚĞ

Ξ�:ŽŝŶƚ�/ŶĚƵƐƚƌǇ�tŽƌŬŝŶŐ�'ƌŽƵƉ͕�Ξ�>͗�/Z� WĂŐĞ�ϰ�ŽĨ�ϰ
sĞƌƐŝŽŶ�Ϯ͕�&ĞďƌƵĂƌǇ�ϮϬϭϳ

WƌŽũĞĐƚ�ZĞĨĞƌĞŶĐĞ ><��Ϯϭ�ϭϱϰϱ

ZĞǀŝĞǁĞĚ�ďǇ WY

Dd

Ϯϴ͘ϯ͘ϮϮ

,ŝůƚŽŶ�>ĂŶĞ

>ĞŽ�WƌĞƐƚǁŝĐŚ�>ƚĚ

/ŶƚĞƌƉƌĞƚĂƚŝŽŶ�ŽĨ�ƐĐĞŶĂƌŝŽ�ƌĂŶŬŝŶŐ�ďǇ�
�^d

��D�ƉĂƉĞƌ�ŝŶ�ŐĂƌĚĞŶ�ĂƌĞĂ
�ŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶ�ŽĨ�ƐĐĞŶĂƌŝŽ�ďĞŝŶŐ�
ĞǀĂůƵĂƚĞĚ



WƌŽũĞĐƚ�ZĞĨĞƌĞŶĐĞ
^ŝƚĞ�EĂŵĞ
�ůŝĞŶƚ
ZƵŶ�ďǇ
�ĂƚĞ
^ĐĞŶĂƌŝŽ�ĚĞƚĂŝůƐ

�ĞĐŝƐŝŽŶ�^ƵƉƉŽƌƚ�dŽŽů�ĨŽƌ���ZϮϬϭϮ�tŽƌŬ��ĂƚĞŐŽƌŝĞƐ

^ƚĂŐĞ�ϭ
,ĂǌĂƌĚ�&ĂĐƚŽƌƐ ^ĐŽƌĞ

^ĞůĞĐƚ���D�ƚǇƉĞ�;ƌƵŶ�ŵŽĚĞů�ĨŽƌ�ĞĂĐŚ�ƚǇƉĞ�ƚŽ�ŐĞŶĞƌĂƚĞ�ΖtŽƌƐƚ��ĂƐĞΖ�ŽƵƚƉƵƚͿ ϭ
�ǆƚĞŶƚ�ŽĨ�ĚĞŐƌĂĚĂƚŝŽŶ�ŽĨ���DƐ�Ăƚ�ŽƵƚƐĞƚ�ŽĨ�ǁŽƌŬ Ϯ
&ƌŝĂďŝůŝƚǇ�ĂŶĚ�ĚĞŐƌĞĞ�ŽĨ�ďŽŶĚŝŶŐ�ďǇ�ŵĂƚƌŝǆ�;��D�ŵĂƚƌŝǆ͕�ŶŽƚ�ŐƌŽƵŶĚ�ŵĂƚĞƌŝĂůƐͿ Ϭ
�ŝƐƚƌŝďƵƚŝŽŶ�ŽĨ�sŝƐŝďůĞ��ƐďĞƐƚŽƐ��ĐƌŽƐƐ��ĨĨĞĐƚĞĚ��ƌĞĂ ϭ
�ŵŽƵŶƚ�ŽĨ�ĂƐďĞƐƚŽƐ�ĨŝďƌĞ�ŝŶ�ƐĞůĞĐƚĞĚ���DͬĨŝďƌĞ�ƚǇƉĞ�ĂƐ�й�ŽĨ�ŚŽƐƚ�ŵĂƚĞƌŝĂů ϰ

^ƵďͲƚŽƚĂů ϴ

,ĂǌĂƌĚ�ƌĂŶŬŝŶŐ >Žǁ

�EŽ�ǁĂƌƌĂŶƚǇ͕ �ĞǆƉƌĞƐƐĞĚ�Žƌ�ŝŵƉůŝĞĚ͕�Žƌ�ƌĞůŝĂŶĐĞ͕�ŝƐ�ƉƌŽǀŝĚĞĚ�ŝŶ�ƌĞůĂƟŽŶ�ƚŽ�ƚŚĞ�ƵƐĞ�ŽĨ�ƚŚŝƐ�ƚŽŽů͘�
/ƚ�ŝƐ�ĐŽŶƚŝŶŐĞŶƚ�ŽŶ�ƵƐĞƌƐ�ƚŽ�ƐĂƚŝƐĨǇ�ƚŚĞŵƐĞůǀĞƐ�ƚŚĂƚ�ƚŚĞ�ŽƵƚƉƵƚ�ĨƌŽŵ�ƚŚĞ�ƚŽŽů�ŝƐ�ƌĞůĞǀĂŶƚ�ĂŶĚ�ĂƉƉƌŽƉƌŝĂƚĞ�ƚŽ�ƚŚĞ�ĂƐƐĞƐƐŵĞŶƚ�ďĞŝŶŐ�ŵĂĚĞ͘

><��Ϯϭ�ϭϱϰϱ
,ŝůƚŽŶ�>ĂŶĞ
>ĞŽ�WƌĞƐƚǁŝĐŚ�>ƚĚ
Dd
Ϯϴ͘ϯ͘ϮϮ

>ĂƌŐĞ�ƋƵĂŶƚŝƚŝĞƐ�Ͳ�хϬ͘ϭ�йǁƚͬǁƚ

EŽƚĞ͗�ƚŚĞ�ĂƐďĞƐƚŽƐ�ůŝĐĞŶƐŝŶŐ�ƌĞŐŝŵĞ�ŝƐ�ƵŶĂĨĨĞĐƚĞĚ�ďǇ�ƚŚĞ�ƚǇƉĞ�ŽĨ�ĂƐďĞƐƚŽƐ�ĨŝďƌĞ�ƉƌĞƐĞŶƚ�ŝŶ���DƐ

ZŝƐŬ�ĚƵƌŝŶŐ�ĞĂƌƚŚǁŽƌŬƐ

tŽǀĞŶ�ƚĞǆƚŝůĞƐ͕�ƐƚƌŝŶŐ͕�ƌŽƉĞ͕�ƉĂƉĞƌ͕�ĨĞůƚ͕�ŐĂƐŬĞƚƐ�ĞƚĐ͘
tĞĂƚŚĞƌĞĚ�;^ůŝŐŚƚ�ĚĞŐƌĂĚĂƚŝŽŶ�ŝŶ���D͖�ŵĂƚĞƌŝĂů�Ɛƚŝůů�ƌĞƚĂŝŶƐ�ŝƚƐ�ďĂƐŝĐ�ŝŶƚĞŐƌŝƚǇͿ
EŽŶͲĨƌŝĂďůĞ���D�Žƌ���D�ǁŝƚŚ�ĨŝďƌĞƐ�ĨŝƌŵůǇ�ůŝŶŬĞĚ�ŝŶ�Ă�ŵĂƚƌŝǆ
KĐĐĂƐŝŽŶĂůͬƌĂŶĚŽŵ�ŽĐĐƵƌƌĞŶĐĞƐ�ŽĨ�ǀŝƐŝďůĞ�ĐŽŶƚĂŵŝŶĂƚŝŽŶ�ďǇ���DƐ

-,:*
-RLQW�,QGXVWU\�:RUNLQJ�*URXS
�ƐďĞƐƚŽƐ�ŝŶ�^Žŝů�ĂŶĚ��ŽŶƐƚƌƵĐƚŝŽŶ�Θ��ĞŵŽůŝƚŝŽŶ�DĂƚĞƌŝĂůƐ

Ξ�:ŽŝŶƚ�/ŶĚƵƐƚƌǇ�tŽƌŬŝŶŐ�'ƌŽƵƉ͕�Ξ�>͗�/Z�
sĞƌƐŝŽŶ�Ϯ͕�:ƵůǇ�ϮϬϭϲ WĂŐĞ�ϭ�ŽĨ�ϯ



^ƚĂŐĞ�Ϯ
�ǆƉŽƐƵƌĞ�&ĂĐƚŽƌƐ ^ĐŽƌĞ

�ŶƚŝĐŝƉĂƚĞĚ�ĂŝƌďŽƌŶĞ�ĨŝďƌĞ�ĐŽŶĐĞŶƚƌĂƚŝŽŶ�Ͳ��ŽŶƚƌŽů�>ŝŵŝƚ�Žƌ�^�>/͍ Ϯ
�ŶƚŝĐŝƉĂƚĞĚ�ĚƵƌĂƚŝŽŶ�ŽĨ�ĞǆƉŽƐƵƌĞ�ƚŽ�ĂƐďĞƐƚŽƐ ϰ
�ĐƚŝǀŝƚǇ�ƚǇƉĞ�ĂŶĚ�ĞĨĨĞĐƚ�ŽŶ�ĚĞƚĞƌŝŽƌĂƚŝŽŶ�ŽĨ���DƐ�ĚƵƌŝŶŐ�ǁŽƌŬ Ϭ
�ĞƐƚ�ĚĞƐĐƌŝƉƚŝŽŶ�ŽĨ�ƉƌŝŵĂƌǇ�ŚŽƐƚ�ŵĂƚĞƌŝĂů�ŵĂƚƌŝǆ�;ƐŽŝůͬŵĂĚĞ�ŐƌŽƵŶĚͿ ϰ
ZĞƐƉŝƌĂďůĞ�ĨŝďƌĞ�ŝŶĚĞǆ�ĨŽƌ���D�Ͳ�Z/sD�ƌĞƉŽƌƚ�ϳϭϭϳϬϭϬϯϰ�;ϮϬϬϯͿ� ϭ

^ƵďͲƚŽƚĂů ϭϭ

�ǆƉŽƐƵƌĞ�ƌĂŶŬŝŶŐ DĞĚŝƵŵ

�ŽŵďŝŶĞĚ�ŚĂǌĂƌĚ�ĂŶĚ�ĞǆƉŽƐƵƌĞ�ƌĂŶŬŝŶŐ ϭϵ >Žǁ

фϬ͘ϭ�ĨŝďƌĞƐͬŵů�;ϰ�,ƌ�dt�Ϳ�Žƌ�фϬ͘ϲ�ĨŝďƌĞƐͬŵů�;ϭϬ�ŵŝŶƵƚĞ�^d�>Ϳ
х�Ϯ�ŚŽƵƌƐ�ŝŶ�Ă�ϳ�ĚĂǇ�ƉĞƌŝŽĚ�ĂŶĚ�hƉ�ƚŽ�ϭϬ�ŚŽƵƌƐ�ŝŶ�Ă�ĚĂǇ�;Ğ͘Ő͘�ĨƵůů�ƚŝŵĞ�ŽĐĐƵƉĂƚŝŽŶĂů�ĞǆƉŽƐƵƌĞͿ
^ĂŵƉůŝŶŐ͕�ŵĂŶƵĂů�Žƌ�ŵĞĐŚĂŶŝĐĂů�;ŶŽ�Žƌ�ŵŝŶŝŵĂů�ĚĞƚĞƌŝŽƌĂƚŝŽŶ�ĞǆƉĞĐƚĞĚͿ
DĂĚĞ�'ƌŽƵŶĚ�Ͳ�ZĞĐǇĐůĞĚ��ŐŐƌĞŐĂƚĞ͕�dƌĂĐŬ��ĂůůĂƐƚ
sĞƌǇ�ůŽǁ

-,:*
-RLQW�,QGXVWU\�:RUNLQJ�*URXS
�ƐďĞƐƚŽƐ�ŝŶ�^Žŝů�ĂŶĚ��ŽŶƐƚƌƵĐƚŝŽŶ�Θ��ĞŵŽůŝƚŝŽŶ�DĂƚĞƌŝĂůƐ

Ξ�:ŽŝŶƚ�/ŶĚƵƐƚƌǇ�tŽƌŬŝŶŐ�'ƌŽƵƉ͕�Ξ�>͗�/Z�
sĞƌƐŝŽŶ�Ϯ͕�:ƵůǇ�ϮϬϭϲ WĂŐĞ�Ϯ�ŽĨ�ϯ



^ƚĂŐĞ�ϯ
ZŝƐŬ��ƐƐĞƐƐŵĞŶƚ�KƵƚƉƵƚƐ

WƌŽďĂďůĞ�>ŝĐĞŶƐŝŶŐ�^ƚĂƚƵƐ EŽŶͲ>ŝĐĞŶƐĞĚ�tŽƌŬ
ZW�Ύ �Eϭϰϵ�ƚǇƉĞ�&&Wϯ�ĚŝƐƉŽƐĂďůĞ
�ƵƐƚ�^ƵƉƉƌĞƐƐŝŽŶΎΎ DĂŶƵĂůͬůŽĐĂůŝƐĞĚ�ĚƵƐƚ�ƐƵƉƉƌĞƐƐŝŽŶ
,ǇŐŝĞŶĞͬ�ĞĐŽŶƚĂŵŝŶĂƚŝŽŶΎΎΎ >ŽĐĂůŝƐĞĚ�ĂŶĚ�ďĂƐŝĐ�ƉĞƌƐŽŶĂů�ĚĞĐŽŶƚĂŵŝŶĂƚŝŽŶ�ĨĂĐŝůŝƚŝĞƐ

ΎtŚĞƌĞ�ZW��ŚĂƐ�ƚŽ�ďĞ�ǁŽƌŶ�ĐŽŶƚŝŶƵŽƵƐůǇ�ĨŽƌ�ůŽŶŐ�ƉĞƌŝŽĚƐ�;Ğ͘Ő͘�ŵŽƌĞ�ƚŚĂŶ�ϭͲŚŽƵƌͿ͕�ƚŚĞŶ�ƉŽǁĞƌĞĚ�ZW��ŵĂǇ�ďĞ�ŶĞĐĞƐƐĂƌǇ͘�
ΎΎZĞĚƵĐƚŝŽŶ�ŝŶ�ĐŽŶƚƌŽů�ŵĞĂƐƵƌĞƐ�ƉŽƐƐŝďůĞ�ŝĨ�ŶĂƚƵƌĂů�ŵŝƚŝŐĂƚŝŽŶ�ĨĂĐƚŽƌƐ�ĂƌĞ�ƉƌĞƐĞŶƚ�;Ğ͘Ő͘�ƌĂŝŶŝŶŐ͕�ǁĞƚ�ŐƌŽƵŶĚͿ
ΎΎΎ'ƵŝĚĞ�ŽŶůǇ͖�ƐƵŝƚĂďŝůŝƚǇ�ŽĨ�ƐĞůĞĐƚĞĚ�ƉĞƌƐŽŶĂů�ŚǇŐŝĞŶĞ�ŵĞĂƐƵƌĞƐ�ŵĂǇ�ďĞ�ƌĞǀŝĞǁĞĚ�ŽŶ�Ă�ƐŝƚĞͬĐŽŶƚĂŵŝŶĂƚŝŽŶͲƐƉĞĐŝĨŝĐ�ďĂƐŝƐ

-,:*
-RLQW�,QGXVWU\�:RUNLQJ�*URXS
�ƐďĞƐƚŽƐ�ŝŶ�^Žŝů�ĂŶĚ��ŽŶƐƚƌƵĐƚŝŽŶ�Θ��ĞŵŽůŝƚŝŽŶ�DĂƚĞƌŝĂůƐ

Ξ�:ŽŝŶƚ�/ŶĚƵƐƚƌǇ�tŽƌŬŝŶŐ�'ƌŽƵƉ͕�Ξ�>͗�/Z�
sĞƌƐŝŽŶ�Ϯ͕�:ƵůǇ�ϮϬϭϲ WĂŐĞ�ϯ�ŽĨ�ϯ



+LOWRQ�/DQH��%XWWHUVWLOH�&ORVH��3UHVWZLFK�
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Waste Classification Report

HazWasteOnline™ classifies waste as either hazardous or non-hazardous based on its chemical composition, related
legislation and the rules and data defined in the current UK or EU technical guidance (Appendix C) (note that HP 9 Infectious is
not assessed). It is the responsibility of the classifier named below to:

a) understand the origin of the waste
b) select the correct List of Waste code(s)
c) confirm that the list of determinands, results and sampling plan are fit for purpose
d) select and justify the chosen metal species (Appendix B)
e) correctly apply moisture correction and other available corrections
f) add the meta data for their user-defined substances (Appendix A)
g) check that the classification engine is suitable with respect to the national destination of the waste (Appendix C)

To aid the reviewer, the laboratory results, assumptions and justifications managed by the classifier are highlighted in pale yellow.

WIQZG-ZJO41-VAXWC

Job name
LKC 21 1545

Description/Comments

 

Project
LKC 21 1545

Site
Hilton Lane, Prestwich

Classified by
Name:
Peter Dunn
Date:
18 Mar 2022 11:24 GMT
Telephone:
0161 763 7200

Company:
LK Group

HazWasteOnline™ provides a two day, hazardous waste classification course that covers the use
of the software and both basic and advanced waste classification techniques. Certification has to
be renewed every 3 years.

HazWasteOnline™ Certification: CERTIFIED
 

Course Date
Hazardous Waste Classification 18 Sep 2019

Next 3 year Refresher due by Sep 2022

Job summary
# Sample name Depth [m] Classification Result Hazard properties Page

1 WS101-08/02/2022-0.00 0.00-0.50 Non Hazardous 2

2 WS101-08/02/2022-0.30 0.30-0.40 Non Hazardous 4

3 WS102-08/02/2022-0.00 0.00-0.40 Non Hazardous 6

4 WS102-08/02/2022-0.90 0.90-1.50 Non Hazardous 9

5 WS103-08/02/2022-0.30 0.30-0.60 Non Hazardous 11

6 WS104-08/02/2022-0.00 0.00-0.60 Non Hazardous 13

7 WS105-08/02/2022-0.40 0.40-1.40 Non Hazardous 15

8 CP101-08/02/2022-1.30 1.30-1.70 Non Hazardous 17

Related documents
# Name Description
1 HWOL_22-04654-20220218 135426.hwol .hwol file used to create the Job
2 Example waste stream template for contaminated soils waste stream template used to create this Job

Report
Created by: Peter Dunn Created date: 18 Mar 2022 11:24 GMT

Appendices Page
Appendix A: Classifier defined and non GB MCL determinands 20
Appendix B: Rationale for selection of metal species 21
Appendix C: Version 22
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Classification of sample: WS101-08/02/2022-0.00

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
WS101-08/02/2022-0.00
Sample Depth:
0.00-0.50  m
Moisture content:
21%
(wet weight correction)

LoW Code:
Chapter: 17: Construction and Demolition Wastes (including excavated soil

from contaminated sites)
Entry: 17 05 04 (Soil and stones other than those mentioned in 17 05

03)

Hazard properties
None identified

Determinands
Moisture content: 21% Wet Weight Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

1
arsenic { arsenic trioxide }

23 mg/kg 1.32 23.99 mg/kg 0.0024 %
033-003-00-0 215-481-4 1327-53-3

2
cadmium { cadmium oxide }

0.77 mg/kg 1.142 0.695 mg/kg 0.0000695 %
048-002-00-0 215-146-2 1306-19-0

3
chromium in chromium(III) compounds { chromium(III)
oxide (worst case) } 30 mg/kg 1.462 34.639 mg/kg 0.00346 %

  215-160-9 1308-38-9

4

chromium in chromium(VI) compounds { chromium (VI)
compounds, with the exception of barium chromate and
of compounds specified elsewhere in this Annex } <0.5 mg/kg 2.27 <1.135 mg/kg <0.000113 % <LOD

024-017-00-8

5
copper { dicopper oxide; copper (I) oxide }

150 mg/kg 1.126 133.418 mg/kg 0.0133 %
029-002-00-X 215-270-7 1317-39-1

6
lead { lead chromate }

1 300 mg/kg 1.56 369.676 mg/kg 0.0237 %
082-004-00-2 231-846-0 7758-97-6

7
mercury { mercury dichloride }

0.54 mg/kg 1.353 0.577 mg/kg 0.0000577 %
080-010-00-X 231-299-8 7487-94-7

8
nickel { nickel chromate }

14 mg/kg 2.976 32.917 mg/kg 0.00329 %
028-035-00-7 238-766-5 14721-18-7

9
selenium { nickel selenate }

0.58 mg/kg 2.554 1.17 mg/kg 0.000117 %
028-031-00-5 239-125-2 15060-62-5

10
zinc { zinc chromate }

260 mg/kg 2.774 569.81 mg/kg 0.057 %
024-007-00-3 236-878-9 13530-65-9

11
pH

8.8 pH 8.8 pH 8.8 pH
  PH

12
naphthalene

1.7 mg/kg 1.343 mg/kg 0.000134 %
601-052-00-2 202-049-5 91-20-3

13
acenaphthylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-917-1 208-96-8

14
acenaphthene

0.43 mg/kg 0.34 mg/kg 0.000034 %
  201-469-6 83-32-9

15
fluorene

0.23 mg/kg 0.182 mg/kg 0.0000182 %
  201-695-5 86-73-7

16
phenanthrene

2.7 mg/kg 2.133 mg/kg 0.000213 %
  201-581-5 85-01-8
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#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

17
anthracene

0.6 mg/kg 0.474 mg/kg 0.0000474 %
  204-371-1 120-12-7

18
fluoranthene

4.7 mg/kg 3.713 mg/kg 0.000371 %
  205-912-4 206-44-0

19
pyrene

4.2 mg/kg 3.318 mg/kg 0.000332 %
  204-927-3 129-00-0

20
benzo[a]anthracene

2 mg/kg 1.58 mg/kg 0.000158 %
601-033-00-9 200-280-6 56-55-3

21
chrysene

2.1 mg/kg 1.659 mg/kg 0.000166 %
601-048-00-0 205-923-4 218-01-9

22
benzo[b]fluoranthene

2.5 mg/kg 1.975 mg/kg 0.000198 %
601-034-00-4 205-911-9 205-99-2

23
benzo[k]fluoranthene

0.85 mg/kg 0.671 mg/kg 0.0000671 %
601-036-00-5 205-916-6 207-08-9

24
benzo[a]pyrene; benzo[def]chrysene

2.2 mg/kg 1.738 mg/kg 0.000174 %
601-032-00-3 200-028-5 50-32-8

25
indeno[123-cd]pyrene

1.5 mg/kg 1.185 mg/kg 0.000119 %
  205-893-2 193-39-5

26
dibenz[a,h]anthracene

0.31 mg/kg 0.245 mg/kg 0.0000245 %
601-041-00-2 200-181-8 53-70-3

27
benzo[ghi]perylene

1.7 mg/kg 1.343 mg/kg 0.000134 %
  205-883-8 191-24-2

28
vanadium { divanadium pentaoxide; vanadium pentoxide }

38 mg/kg 1.785 53.591 mg/kg 0.00536 %
023-001-00-8 215-239-8 1314-62-1

Total: 0.111 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound
concentration

This determinand is defined in the EU CLP Table 3
<LOD Below limit of detection
ND Not detected
CLP: Note 1 Only the metal concentration has been used for classification
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Classification of sample: WS101-08/02/2022-0.30

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
WS101-08/02/2022-0.30
Sample Depth:
0.30-0.40  m
Moisture content:
14%
(wet weight correction)

LoW Code:
Chapter: 17: Construction and Demolition Wastes (including excavated soil

from contaminated sites)
Entry: 17 05 04 (Soil and stones other than those mentioned in 17 05

03)

Hazard properties
None identified

Determinands
Moisture content: 14% Wet Weight Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

1
arsenic { arsenic trioxide }

21 mg/kg 1.32 23.845 mg/kg 0.00238 %
033-003-00-0 215-481-4 1327-53-3

2
cadmium { cadmium oxide }

0.32 mg/kg 1.142 0.314 mg/kg 0.0000314 %
048-002-00-0 215-146-2 1306-19-0

3
chromium in chromium(III) compounds { chromium(III)
oxide (worst case) } 17 mg/kg 1.462 21.368 mg/kg 0.00214 %

  215-160-9 1308-38-9

4

chromium in chromium(VI) compounds { chromium (VI)
compounds, with the exception of barium chromate and
of compounds specified elsewhere in this Annex } <0.5 mg/kg 2.27 <1.135 mg/kg <0.000113 % <LOD

024-017-00-8

5
copper { dicopper oxide; copper (I) oxide }

68 mg/kg 1.126 65.842 mg/kg 0.00658 %
029-002-00-X 215-270-7 1317-39-1

6
lead { lead chromate }

1 120 mg/kg 1.56 160.973 mg/kg 0.0103 %
082-004-00-2 231-846-0 7758-97-6

7
mercury { mercury dichloride }

0.22 mg/kg 1.353 0.256 mg/kg 0.0000256 %
080-010-00-X 231-299-8 7487-94-7

8
nickel { nickel chromate }

9.8 mg/kg 2.976 25.084 mg/kg 0.00251 %
028-035-00-7 238-766-5 14721-18-7

9
selenium { nickel selenate }

0.5 mg/kg 2.554 1.098 mg/kg 0.00011 %
028-031-00-5 239-125-2 15060-62-5

10
zinc { zinc chromate }

110 mg/kg 2.774 262.434 mg/kg 0.0262 %
024-007-00-3 236-878-9 13530-65-9

11
pH

8.4 pH 8.4 pH 8.4 pH
  PH

12
naphthalene

2.8 mg/kg 2.408 mg/kg 0.000241 %
601-052-00-2 202-049-5 91-20-3

13
acenaphthylene

0.15 mg/kg 0.129 mg/kg 0.0000129 %
  205-917-1 208-96-8

14
acenaphthene

4.3 mg/kg 3.698 mg/kg 0.00037 %
  201-469-6 83-32-9

15
fluorene

2.4 mg/kg 2.064 mg/kg 0.000206 %
  201-695-5 86-73-7

16
phenanthrene

20 mg/kg 17.2 mg/kg 0.00172 %
  201-581-5 85-01-8
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#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

17
anthracene

3.4 mg/kg 2.924 mg/kg 0.000292 %
  204-371-1 120-12-7

18
fluoranthene

25 mg/kg 21.5 mg/kg 0.00215 %
  205-912-4 206-44-0

19
pyrene

22 mg/kg 18.92 mg/kg 0.00189 %
  204-927-3 129-00-0

20
benzo[a]anthracene

11 mg/kg 9.46 mg/kg 0.000946 %
601-033-00-9 200-280-6 56-55-3

21
chrysene

12 mg/kg 10.32 mg/kg 0.00103 %
601-048-00-0 205-923-4 218-01-9

22
benzo[b]fluoranthene

14 mg/kg 12.04 mg/kg 0.0012 %
601-034-00-4 205-911-9 205-99-2

23
benzo[k]fluoranthene

5 mg/kg 4.3 mg/kg 0.00043 %
601-036-00-5 205-916-6 207-08-9

24
benzo[a]pyrene; benzo[def]chrysene

14 mg/kg 12.04 mg/kg 0.0012 %
601-032-00-3 200-028-5 50-32-8

25
indeno[123-cd]pyrene

9.1 mg/kg 7.826 mg/kg 0.000783 %
  205-893-2 193-39-5

26
dibenz[a,h]anthracene

1.5 mg/kg 1.29 mg/kg 0.000129 %
601-041-00-2 200-181-8 53-70-3

27
benzo[ghi]perylene

9.3 mg/kg 7.998 mg/kg 0.0008 %
  205-883-8 191-24-2

28
vanadium { divanadium pentaoxide; vanadium pentoxide }

32 mg/kg 1.785 49.128 mg/kg 0.00491 %
023-001-00-8 215-239-8 1314-62-1

Total: 0.0688 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound
concentration

This determinand is defined in the EU CLP Table 3
<LOD Below limit of detection
ND Not detected
CLP: Note 1 Only the metal concentration has been used for classification
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Classification of sample: WS102-08/02/2022-0.00

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
WS102-08/02/2022-0.00
Sample Depth:
0.00-0.40  m
Moisture content:
20%
(wet weight correction)

LoW Code:
Chapter: 17: Construction and Demolition Wastes (including excavated soil

from contaminated sites)
Entry: 17 05 04 (Soil and stones other than those mentioned in 17 05

03)

Hazard properties
None identified

Determinands
Moisture content: 20% Wet Weight Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

1
arsenic { arsenic trioxide }

20 mg/kg 1.32 21.125 mg/kg 0.00211 %
033-003-00-0 215-481-4 1327-53-3

2
boron { diboron trioxide; boric oxide }

0.57 mg/kg 3.22 1.468 mg/kg 0.000147 %
005-008-00-8 215-125-8 1303-86-2

3
cadmium { cadmium oxide }

1 mg/kg 1.142 0.914 mg/kg 0.0000914 %
048-002-00-0 215-146-2 1306-19-0

4
chromium in chromium(III) compounds { chromium(III)
oxide (worst case) } 23 mg/kg 1.462 26.893 mg/kg 0.00269 %

  215-160-9 1308-38-9

5

chromium in chromium(VI) compounds { chromium (VI)
compounds, with the exception of barium chromate and
of compounds specified elsewhere in this Annex } <0.5 mg/kg 2.27 <1.135 mg/kg <0.000113 % <LOD

024-017-00-8

6
copper { dicopper oxide; copper (I) oxide }

220 mg/kg 1.126 198.156 mg/kg 0.0198 %
029-002-00-X 215-270-7 1317-39-1

7
lead { lead chromate }

1 190 mg/kg 1.56 237.092 mg/kg 0.0152 %
082-004-00-2 231-846-0 7758-97-6

8
mercury { mercury dichloride }

0.23 mg/kg 1.353 0.249 mg/kg 0.0000249 %
080-010-00-X 231-299-8 7487-94-7

9
nickel { nickel chromate }

15 mg/kg 2.976 35.715 mg/kg 0.00357 %
028-035-00-7 238-766-5 14721-18-7

10
selenium { nickel selenate }

0.47 mg/kg 2.554 0.96 mg/kg 0.000096 %
028-031-00-5 239-125-2 15060-62-5

11
zinc { zinc chromate }

210 mg/kg 2.774 466.057 mg/kg 0.0466 %
024-007-00-3 236-878-9 13530-65-9

12
TPH (C6 to C40) petroleum group

590 mg/kg 472 mg/kg 0.0472 %
  TPH

13
tert-butyl methyl ether; MTBE;
2-methoxy-2-methylpropane <0.001 mg/kg <0.001 mg/kg <0.0000001 % <LOD

603-181-00-X 216-653-1 1634-04-4

14
benzene

<0.001 mg/kg <0.001 mg/kg <0.0000001 % <LOD
601-020-00-8 200-753-7 71-43-2

15
toluene

<0.001 mg/kg <0.001 mg/kg <0.0000001 % <LOD
601-021-00-3 203-625-9 108-88-3
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#
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C
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e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp
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d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

16
ethylbenzene

<0.001 mg/kg <0.001 mg/kg <0.0000001 % <LOD
601-023-00-4 202-849-4 100-41-4

17

xylene

<0.002 mg/kg <0.002 mg/kg <0.0000002 % <LOD
601-022-00-9 202-422-2 [1]

203-396-5 [2]
203-576-3 [3]
215-535-7 [4]

95-47-6 [1]
106-42-3 [2]
108-38-3 [3]
1330-20-7 [4]

18

cyanides { salts of hydrogen cyanide with the
exception of complex cyanides such as ferrocyanides,
ferricyanides and mercuric oxycyanide and those
specified elsewhere in this Annex }

<0.5 mg/kg 1.884 <0.942 mg/kg <0.0000942 % <LOD

006-007-00-5

19
pH

8.2 pH 8.2 pH 8.2 pH
  PH

20
naphthalene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-052-00-2 202-049-5 91-20-3

21
acenaphthylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-917-1 208-96-8

22
acenaphthene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  201-469-6 83-32-9

23
fluorene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  201-695-5 86-73-7

24
phenanthrene

0.51 mg/kg 0.408 mg/kg 0.0000408 %
  201-581-5 85-01-8

25
anthracene

0.11 mg/kg 0.088 mg/kg 0.0000088 %
  204-371-1 120-12-7

26
fluoranthene

1 mg/kg 0.8 mg/kg 0.00008 %
  205-912-4 206-44-0

27
pyrene

0.9 mg/kg 0.72 mg/kg 0.000072 %
  204-927-3 129-00-0

28
benzo[a]anthracene

0.59 mg/kg 0.472 mg/kg 0.0000472 %
601-033-00-9 200-280-6 56-55-3

29
chrysene

0.58 mg/kg 0.464 mg/kg 0.0000464 %
601-048-00-0 205-923-4 218-01-9

30
benzo[b]fluoranthene

0.88 mg/kg 0.704 mg/kg 0.0000704 %
601-034-00-4 205-911-9 205-99-2

31
benzo[k]fluoranthene

0.25 mg/kg 0.2 mg/kg 0.00002 %
601-036-00-5 205-916-6 207-08-9

32
benzo[a]pyrene; benzo[def]chrysene

0.77 mg/kg 0.616 mg/kg 0.0000616 %
601-032-00-3 200-028-5 50-32-8

33
indeno[123-cd]pyrene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-893-2 193-39-5

34
dibenz[a,h]anthracene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-041-00-2 200-181-8 53-70-3

35
benzo[ghi]perylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-883-8 191-24-2

36
vanadium { divanadium pentaoxide; vanadium pentoxide }

35 mg/kg 1.785 49.985 mg/kg 0.005 %
023-001-00-8 215-239-8 1314-62-1

37
ethanediol; ethylene glycol

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
603-027-00-1 203-473-3 107-21-1

38
monohydric phenols

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  P1186

Total: 0.143 %
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Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound
concentration

This determinand is defined in the EU CLP Table 3
<LOD Below limit of detection
ND Not detected
CLP: Note 1 Only the metal concentration has been used for classification

Supplementary Hazardous Property Information

HP 3(i): Flammable "flammable liquid waste: liquid waste having a flash point below 60°C or waste gas oil, diesel and light heating oils
having a flash point > 55°C and <= 75°C"
Force this Hazardous property to non hazardous because Concentrations at less than 1.0% are "unlikely to be flammable". Flammability
of soils is unlikely to result in a hazardous classification in soils (AGS Waste Classification – A Practitioner’s Guide).

Hazard Statements hit:

Flam. Liq. 3; H226 "Flammable liquid and vapour."

Because of determinand:

TPH (C6 to C40) petroleum group: (conc.: 0.0472%)
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Classification of sample: WS102-08/02/2022-0.90

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
WS102-08/02/2022-0.90
Sample Depth:
0.90-1.50  m
Moisture content:
13%
(wet weight correction)

LoW Code:
Chapter: 17: Construction and Demolition Wastes (including excavated soil

from contaminated sites)
Entry: 17 05 04 (Soil and stones other than those mentioned in 17 05

03)

Hazard properties
None identified

Determinands
Moisture content: 13% Wet Weight Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

1
arsenic { arsenic trioxide }

39 mg/kg 1.32 44.799 mg/kg 0.00448 %
033-003-00-0 215-481-4 1327-53-3

2
cadmium { cadmium oxide }

2.2 mg/kg 1.142 2.186 mg/kg 0.000219 %
048-002-00-0 215-146-2 1306-19-0

3
chromium in chromium(III) compounds { chromium(III)
oxide (worst case) } 27 mg/kg 1.462 34.332 mg/kg 0.00343 %

  215-160-9 1308-38-9

4

chromium in chromium(VI) compounds { chromium (VI)
compounds, with the exception of barium chromate and
of compounds specified elsewhere in this Annex } <0.5 mg/kg 2.27 <1.135 mg/kg <0.000113 % <LOD

024-017-00-8

5
copper { dicopper oxide; copper (I) oxide }

210 mg/kg 1.126 205.7 mg/kg 0.0206 %
029-002-00-X 215-270-7 1317-39-1

6
lead { lead chromate }

1 330 mg/kg 1.56 447.823 mg/kg 0.0287 %
082-004-00-2 231-846-0 7758-97-6

7
mercury { mercury dichloride }

2.3 mg/kg 1.353 2.708 mg/kg 0.000271 %
080-010-00-X 231-299-8 7487-94-7

8
nickel { nickel chromate }

24 mg/kg 2.976 62.144 mg/kg 0.00621 %
028-035-00-7 238-766-5 14721-18-7

9
selenium { nickel selenate }

0.6 mg/kg 2.554 1.333 mg/kg 0.000133 %
028-031-00-5 239-125-2 15060-62-5

10
zinc { zinc chromate }

360 mg/kg 2.774 868.863 mg/kg 0.0869 %
024-007-00-3 236-878-9 13530-65-9

11
pH

8.4 pH 8.4 pH 8.4 pH
  PH

12
naphthalene

100 mg/kg 87 mg/kg 0.0087 %
601-052-00-2 202-049-5 91-20-3

13
acenaphthylene

1.6 mg/kg 1.392 mg/kg 0.000139 %
  205-917-1 208-96-8

14
acenaphthene

160 mg/kg 139.2 mg/kg 0.0139 %
  201-469-6 83-32-9

15
fluorene

110 mg/kg 95.7 mg/kg 0.00957 %
  201-695-5 86-73-7

16
phenanthrene

700 mg/kg 609 mg/kg 0.0609 %
  201-581-5 85-01-8
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#
Determinand

C
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N
ot
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User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

17
anthracene

170 mg/kg 147.9 mg/kg 0.0148 %
  204-371-1 120-12-7

18
fluoranthene

680 mg/kg 591.6 mg/kg 0.0592 %
  205-912-4 206-44-0

19
pyrene

560 mg/kg 487.2 mg/kg 0.0487 %
  204-927-3 129-00-0

20
benzo[a]anthracene

250 mg/kg 217.5 mg/kg 0.0217 %
601-033-00-9 200-280-6 56-55-3

21
chrysene

250 mg/kg 217.5 mg/kg 0.0217 %
601-048-00-0 205-923-4 218-01-9

22
benzo[b]fluoranthene

270 mg/kg 234.9 mg/kg 0.0235 %
601-034-00-4 205-911-9 205-99-2

23
benzo[k]fluoranthene

100 mg/kg 87 mg/kg 0.0087 %
601-036-00-5 205-916-6 207-08-9

24
benzo[a]pyrene; benzo[def]chrysene

240 mg/kg 208.8 mg/kg 0.0209 %
601-032-00-3 200-028-5 50-32-8

25
indeno[123-cd]pyrene

130 mg/kg 113.1 mg/kg 0.0113 %
  205-893-2 193-39-5

26
dibenz[a,h]anthracene

22 mg/kg 19.14 mg/kg 0.00191 %
601-041-00-2 200-181-8 53-70-3

27
benzo[ghi]perylene

19 mg/kg 16.53 mg/kg 0.00165 %
  205-883-8 191-24-2

28
vanadium { divanadium pentaoxide; vanadium pentoxide }

49 mg/kg 1.785 76.102 mg/kg 0.00761 %
023-001-00-8 215-239-8 1314-62-1

Total: 0.486 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound
concentration

This determinand is defined in the EU CLP Table 3
<LOD Below limit of detection
ND Not detected
CLP: Note 1 Only the metal concentration has been used for classification
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Classification of sample: WS103-08/02/2022-0.30

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
WS103-08/02/2022-0.30
Sample Depth:
0.30-0.60  m
Moisture content:
11%
(wet weight correction)

LoW Code:
Chapter: 17: Construction and Demolition Wastes (including excavated soil

from contaminated sites)
Entry: 17 05 04 (Soil and stones other than those mentioned in 17 05

03)

Hazard properties
None identified

Determinands
Moisture content: 11% Wet Weight Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

1
arsenic { arsenic trioxide }

14 mg/kg 1.32 16.451 mg/kg 0.00165 %
033-003-00-0 215-481-4 1327-53-3

2
cadmium { cadmium oxide }

0.9 mg/kg 1.142 0.915 mg/kg 0.0000915 %
048-002-00-0 215-146-2 1306-19-0

3
chromium in chromium(III) compounds { chromium(III)
oxide (worst case) } 28 mg/kg 1.462 36.422 mg/kg 0.00364 %

  215-160-9 1308-38-9

4

chromium in chromium(VI) compounds { chromium (VI)
compounds, with the exception of barium chromate and
of compounds specified elsewhere in this Annex } <0.5 mg/kg 2.27 <1.135 mg/kg <0.000113 % <LOD

024-017-00-8

5
copper { dicopper oxide; copper (I) oxide }

120 mg/kg 1.126 120.245 mg/kg 0.012 %
029-002-00-X 215-270-7 1317-39-1

6
lead { lead chromate }

1 190 mg/kg 1.56 263.765 mg/kg 0.0169 %
082-004-00-2 231-846-0 7758-97-6

7
mercury { mercury dichloride }

0.27 mg/kg 1.353 0.325 mg/kg 0.0000325 %
080-010-00-X 231-299-8 7487-94-7

8
nickel { nickel chromate }

12 mg/kg 2.976 31.787 mg/kg 0.00318 %
028-035-00-7 238-766-5 14721-18-7

9
selenium { nickel selenate }

0.36 mg/kg 2.554 0.818 mg/kg 0.0000818 %
028-031-00-5 239-125-2 15060-62-5

10
zinc { zinc chromate }

270 mg/kg 2.774 666.627 mg/kg 0.0667 %
024-007-00-3 236-878-9 13530-65-9

11
pH

8 pH 8 pH 8pH
  PH

12
naphthalene

2.1 mg/kg 1.869 mg/kg 0.000187 %
601-052-00-2 202-049-5 91-20-3

13
acenaphthylene

0.12 mg/kg 0.107 mg/kg 0.0000107 %
  205-917-1 208-96-8

14
acenaphthene

0.55 mg/kg 0.49 mg/kg 0.000049 %
  201-469-6 83-32-9

15
fluorene

0.48 mg/kg 0.427 mg/kg 0.0000427 %
  201-695-5 86-73-7

16
phenanthrene

4.9 mg/kg 4.361 mg/kg 0.000436 %
  201-581-5 85-01-8
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#
Determinand

C
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N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

17
anthracene

1.2 mg/kg 1.068 mg/kg 0.000107 %
  204-371-1 120-12-7

18
fluoranthene

6.4 mg/kg 5.696 mg/kg 0.00057 %
  205-912-4 206-44-0

19
pyrene

5.5 mg/kg 4.895 mg/kg 0.000489 %
  204-927-3 129-00-0

20
benzo[a]anthracene

3 mg/kg 2.67 mg/kg 0.000267 %
601-033-00-9 200-280-6 56-55-3

21
chrysene

2.9 mg/kg 2.581 mg/kg 0.000258 %
601-048-00-0 205-923-4 218-01-9

22
benzo[b]fluoranthene

3.8 mg/kg 3.382 mg/kg 0.000338 %
601-034-00-4 205-911-9 205-99-2

23
benzo[k]fluoranthene

1.3 mg/kg 1.157 mg/kg 0.000116 %
601-036-00-5 205-916-6 207-08-9

24
benzo[a]pyrene; benzo[def]chrysene

3.5 mg/kg 3.115 mg/kg 0.000312 %
601-032-00-3 200-028-5 50-32-8

25
indeno[123-cd]pyrene

2.4 mg/kg 2.136 mg/kg 0.000214 %
  205-893-2 193-39-5

26
dibenz[a,h]anthracene

0.53 mg/kg 0.472 mg/kg 0.0000472 %
601-041-00-2 200-181-8 53-70-3

27
benzo[ghi]perylene

2.2 mg/kg 1.958 mg/kg 0.000196 %
  205-883-8 191-24-2

28
vanadium { divanadium pentaoxide; vanadium pentoxide }

35 mg/kg 1.785 55.609 mg/kg 0.00556 %
023-001-00-8 215-239-8 1314-62-1

Total: 0.114 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound
concentration

This determinand is defined in the EU CLP Table 3
<LOD Below limit of detection
ND Not detected
CLP: Note 1 Only the metal concentration has been used for classification
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Classification of sample: WS104-08/02/2022-0.00

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
WS104-08/02/2022-0.00
Sample Depth:
0.00-0.60  m
Moisture content:
18%
(wet weight correction)

LoW Code:
Chapter: 17: Construction and Demolition Wastes (including excavated soil

from contaminated sites)
Entry: 17 05 04 (Soil and stones other than those mentioned in 17 05

03)

Hazard properties
None identified

Determinands
Moisture content: 18% Wet Weight Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

1
arsenic { arsenic trioxide }

17 mg/kg 1.32 18.405 mg/kg 0.00184 %
033-003-00-0 215-481-4 1327-53-3

2
cadmium { cadmium oxide }

0.21 mg/kg 1.142 0.197 mg/kg 0.0000197 %
048-002-00-0 215-146-2 1306-19-0

3
chromium in chromium(III) compounds { chromium(III)
oxide (worst case) } 13 mg/kg 1.462 15.58 mg/kg 0.00156 %

  215-160-9 1308-38-9

4

chromium in chromium(VI) compounds { chromium (VI)
compounds, with the exception of barium chromate and
of compounds specified elsewhere in this Annex } <0.5 mg/kg 2.27 <1.135 mg/kg <0.000113 % <LOD

024-017-00-8

5
copper { dicopper oxide; copper (I) oxide }

37 mg/kg 1.126 34.159 mg/kg 0.00342 %
029-002-00-X 215-270-7 1317-39-1

6
lead { lead chromate }

1 130 mg/kg 1.56 166.276 mg/kg 0.0107 %
082-004-00-2 231-846-0 7758-97-6

7
mercury { mercury dichloride }

0.33 mg/kg 1.353 0.366 mg/kg 0.0000366 %
080-010-00-X 231-299-8 7487-94-7

8
nickel { nickel chromate }

9.3 mg/kg 2.976 22.697 mg/kg 0.00227 %
028-035-00-7 238-766-5 14721-18-7

9
selenium { nickel selenate }

0.48 mg/kg 2.554 1.005 mg/kg 0.000101 %
028-031-00-5 239-125-2 15060-62-5

10
zinc { zinc chromate }

63 mg/kg 2.774 143.312 mg/kg 0.0143 %
024-007-00-3 236-878-9 13530-65-9

11
pH

7.5 pH 7.5 pH 7.5 pH
  PH

12
naphthalene

14 mg/kg 11.48 mg/kg 0.00115 %
601-052-00-2 202-049-5 91-20-3

13
acenaphthylene

0.13 mg/kg 0.107 mg/kg 0.0000107 %
  205-917-1 208-96-8

14
acenaphthene

11 mg/kg 9.02 mg/kg 0.000902 %
  201-469-6 83-32-9

15
fluorene

9 mg/kg 7.38 mg/kg 0.000738 %
  201-695-5 86-73-7

16
phenanthrene

53 mg/kg 43.46 mg/kg 0.00435 %
  201-581-5 85-01-8
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17
anthracene

11 mg/kg 9.02 mg/kg 0.000902 %
  204-371-1 120-12-7

18
fluoranthene

44 mg/kg 36.08 mg/kg 0.00361 %
  205-912-4 206-44-0

19
pyrene

34 mg/kg 27.88 mg/kg 0.00279 %
  204-927-3 129-00-0

20
benzo[a]anthracene

17 mg/kg 13.94 mg/kg 0.00139 %
601-033-00-9 200-280-6 56-55-3

21
chrysene

16 mg/kg 13.12 mg/kg 0.00131 %
601-048-00-0 205-923-4 218-01-9

22
benzo[b]fluoranthene

16 mg/kg 13.12 mg/kg 0.00131 %
601-034-00-4 205-911-9 205-99-2

23
benzo[k]fluoranthene

6.3 mg/kg 5.166 mg/kg 0.000517 %
601-036-00-5 205-916-6 207-08-9

24
benzo[a]pyrene; benzo[def]chrysene

16 mg/kg 13.12 mg/kg 0.00131 %
601-032-00-3 200-028-5 50-32-8

25
indeno[123-cd]pyrene

9.2 mg/kg 7.544 mg/kg 0.000754 %
  205-893-2 193-39-5

26
dibenz[a,h]anthracene

2 mg/kg 1.64 mg/kg 0.000164 %
601-041-00-2 200-181-8 53-70-3

27
benzo[ghi]perylene

8.2 mg/kg 6.724 mg/kg 0.000672 %
  205-883-8 191-24-2

28
vanadium { divanadium pentaoxide; vanadium pentoxide }

22 mg/kg 1.785 32.205 mg/kg 0.00322 %
023-001-00-8 215-239-8 1314-62-1

Total: 0.0594 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound
concentration

This determinand is defined in the EU CLP Table 3
<LOD Below limit of detection
ND Not detected
CLP: Note 1 Only the metal concentration has been used for classification
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Classification of sample: WS105-08/02/2022-0.40

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
WS105-08/02/2022-0.40
Sample Depth:
0.40-1.40  m
Moisture content:
18%
(wet weight correction)

LoW Code:
Chapter: 17: Construction and Demolition Wastes (including excavated soil

from contaminated sites)
Entry: 17 05 04 (Soil and stones other than those mentioned in 17 05

03)

Hazard properties
None identified

Determinands
Moisture content: 18% Wet Weight Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

1
arsenic { arsenic trioxide }

36 mg/kg 1.32 38.976 mg/kg 0.0039 %
033-003-00-0 215-481-4 1327-53-3

2
cadmium { cadmium oxide }

3.7 mg/kg 1.142 3.466 mg/kg 0.000347 %
048-002-00-0 215-146-2 1306-19-0

3
chromium in chromium(III) compounds { chromium(III)
oxide (worst case) } 64 mg/kg 1.462 76.702 mg/kg 0.00767 %

  215-160-9 1308-38-9

4

chromium in chromium(VI) compounds { chromium (VI)
compounds, with the exception of barium chromate and
of compounds specified elsewhere in this Annex } <0.5 mg/kg 2.27 <1.135 mg/kg <0.000113 % <LOD

024-017-00-8

5
copper { dicopper oxide; copper (I) oxide }

230 mg/kg 1.126 212.343 mg/kg 0.0212 %
029-002-00-X 215-270-7 1317-39-1

6
lead { lead chromate }

1 480 mg/kg 1.56 613.943 mg/kg 0.0394 %
082-004-00-2 231-846-0 7758-97-6

7
mercury { mercury dichloride }

2.2 mg/kg 1.353 2.442 mg/kg 0.000244 %
080-010-00-X 231-299-8 7487-94-7

8
nickel { nickel chromate }

47 mg/kg 2.976 114.705 mg/kg 0.0115 %
028-035-00-7 238-766-5 14721-18-7

9
selenium { nickel selenate }

0.68 mg/kg 2.554 1.424 mg/kg 0.000142 %
028-031-00-5 239-125-2 15060-62-5

10
zinc { zinc chromate }

380 mg/kg 2.774 864.424 mg/kg 0.0864 %
024-007-00-3 236-878-9 13530-65-9

11
pH

8.4 pH 8.4 pH 8.4 pH
  PH

12
naphthalene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-052-00-2 202-049-5 91-20-3

13
acenaphthylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-917-1 208-96-8

14
acenaphthene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  201-469-6 83-32-9

15
fluorene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  201-695-5 86-73-7

16
phenanthrene

1.8 mg/kg 1.476 mg/kg 0.000148 %
  201-581-5 85-01-8
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User entered data
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EC Number CAS Number

17
anthracene

0.41 mg/kg 0.336 mg/kg 0.0000336 %
  204-371-1 120-12-7

18
fluoranthene

2.7 mg/kg 2.214 mg/kg 0.000221 %
  205-912-4 206-44-0

19
pyrene

2.4 mg/kg 1.968 mg/kg 0.000197 %
  204-927-3 129-00-0

20
benzo[a]anthracene

1.2 mg/kg 0.984 mg/kg 0.0000984 %
601-033-00-9 200-280-6 56-55-3

21
chrysene

1.2 mg/kg 0.984 mg/kg 0.0000984 %
601-048-00-0 205-923-4 218-01-9

22
benzo[b]fluoranthene

1.5 mg/kg 1.23 mg/kg 0.000123 %
601-034-00-4 205-911-9 205-99-2

23
benzo[k]fluoranthene

0.48 mg/kg 0.394 mg/kg 0.0000394 %
601-036-00-5 205-916-6 207-08-9

24
benzo[a]pyrene; benzo[def]chrysene

1.5 mg/kg 1.23 mg/kg 0.000123 %
601-032-00-3 200-028-5 50-32-8

25
indeno[123-cd]pyrene

0.96 mg/kg 0.787 mg/kg 0.0000787 %
  205-893-2 193-39-5

26
dibenz[a,h]anthracene

0.2 mg/kg 0.164 mg/kg 0.0000164 %
601-041-00-2 200-181-8 53-70-3

27
benzo[ghi]perylene

0.94 mg/kg 0.771 mg/kg 0.0000771 %
  205-883-8 191-24-2

28
vanadium { divanadium pentaoxide; vanadium pentoxide }

57 mg/kg 1.785 83.44 mg/kg 0.00834 %
023-001-00-8 215-239-8 1314-62-1

Total: 0.181 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound
concentration

This determinand is defined in the EU CLP Table 3
<LOD Below limit of detection
ND Not detected
CLP: Note 1 Only the metal concentration has been used for classification
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Classification of sample: CP101-08/02/2022-1.30

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
CP101-08/02/2022-1.30
Sample Depth:
1.30-1.70  m
Moisture content:
20%
(wet weight correction)

LoW Code:
Chapter: 17: Construction and Demolition Wastes (including excavated soil

from contaminated sites)
Entry: 17 05 04 (Soil and stones other than those mentioned in 17 05

03)

Hazard properties
None identified

Determinands
Moisture content: 20% Wet Weight Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

1
arsenic { arsenic trioxide }

20 mg/kg 1.32 21.125 mg/kg 0.00211 %
033-003-00-0 215-481-4 1327-53-3

2
boron { diboron trioxide; boric oxide }

0.99 mg/kg 3.22 2.55 mg/kg 0.000255 %
005-008-00-8 215-125-8 1303-86-2

3
cadmium { cadmium oxide }

1.2 mg/kg 1.142 1.097 mg/kg 0.00011 %
048-002-00-0 215-146-2 1306-19-0

4
chromium in chromium(III) compounds { chromium(III)
oxide (worst case) } 20 mg/kg 1.462 23.385 mg/kg 0.00234 %

  215-160-9 1308-38-9

5

chromium in chromium(VI) compounds { chromium (VI)
compounds, with the exception of barium chromate and
of compounds specified elsewhere in this Annex } <0.5 mg/kg 2.27 <1.135 mg/kg <0.000113 % <LOD

024-017-00-8

6
copper { dicopper oxide; copper (I) oxide }

230 mg/kg 1.126 207.163 mg/kg 0.0207 %
029-002-00-X 215-270-7 1317-39-1

7
lead { lead chromate }

1 170 mg/kg 1.56 212.135 mg/kg 0.0136 %
082-004-00-2 231-846-0 7758-97-6

8
mercury { mercury dichloride }

0.29 mg/kg 1.353 0.314 mg/kg 0.0000314 %
080-010-00-X 231-299-8 7487-94-7

9
nickel { nickel chromate }

18 mg/kg 2.976 42.858 mg/kg 0.00429 %
028-035-00-7 238-766-5 14721-18-7

10
selenium { nickel selenate }

0.43 mg/kg 2.554 0.879 mg/kg 0.0000879 %
028-031-00-5 239-125-2 15060-62-5

11
zinc { zinc chromate }

130 mg/kg 2.774 288.511 mg/kg 0.0289 %
024-007-00-3 236-878-9 13530-65-9

12
TPH (C6 to C40) petroleum group

280 mg/kg 224 mg/kg 0.0224 %
  TPH

13
tert-butyl methyl ether; MTBE;
2-methoxy-2-methylpropane <0.001 mg/kg <0.001 mg/kg <0.0000001 % <LOD

603-181-00-X 216-653-1 1634-04-4

14
benzene

<0.001 mg/kg <0.001 mg/kg <0.0000001 % <LOD
601-020-00-8 200-753-7 71-43-2

15
toluene

<0.001 mg/kg <0.001 mg/kg <0.0000001 % <LOD
601-021-00-3 203-625-9 108-88-3
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16
ethylbenzene

<0.001 mg/kg <0.001 mg/kg <0.0000001 % <LOD
601-023-00-4 202-849-4 100-41-4

17

xylene

<0.002 mg/kg <0.002 mg/kg <0.0000002 % <LOD
601-022-00-9 202-422-2 [1]

203-396-5 [2]
203-576-3 [3]
215-535-7 [4]

95-47-6 [1]
106-42-3 [2]
108-38-3 [3]
1330-20-7 [4]

18

cyanides { salts of hydrogen cyanide with the
exception of complex cyanides such as ferrocyanides,
ferricyanides and mercuric oxycyanide and those
specified elsewhere in this Annex }

<0.5 mg/kg 1.884 <0.942 mg/kg <0.0000942 % <LOD

006-007-00-5

19
pH

8.2 pH 8.2 pH 8.2 pH
  PH

20
naphthalene

5.7 mg/kg 4.56 mg/kg 0.000456 %
601-052-00-2 202-049-5 91-20-3

21
acenaphthylene

0.12 mg/kg 0.096 mg/kg 0.0000096 %
  205-917-1 208-96-8

22
acenaphthene

4.9 mg/kg 3.92 mg/kg 0.000392 %
  201-469-6 83-32-9

23
fluorene

3.6 mg/kg 2.88 mg/kg 0.000288 %
  201-695-5 86-73-7

24
phenanthrene

22 mg/kg 17.6 mg/kg 0.00176 %
  201-581-5 85-01-8

25
anthracene

5.4 mg/kg 4.32 mg/kg 0.000432 %
  204-371-1 120-12-7

26
fluoranthene

22 mg/kg 17.6 mg/kg 0.00176 %
  205-912-4 206-44-0

27
pyrene

18 mg/kg 14.4 mg/kg 0.00144 %
  204-927-3 129-00-0

28
benzo[a]anthracene

9.1 mg/kg 7.28 mg/kg 0.000728 %
601-033-00-9 200-280-6 56-55-3

29
chrysene

8.3 mg/kg 6.64 mg/kg 0.000664 %
601-048-00-0 205-923-4 218-01-9

30
benzo[b]fluoranthene

8.9 mg/kg 7.12 mg/kg 0.000712 %
601-034-00-4 205-911-9 205-99-2

31
benzo[k]fluoranthene

3.1 mg/kg 2.48 mg/kg 0.000248 %
601-036-00-5 205-916-6 207-08-9

32
benzo[a]pyrene; benzo[def]chrysene

8.9 mg/kg 7.12 mg/kg 0.000712 %
601-032-00-3 200-028-5 50-32-8

33
indeno[123-cd]pyrene

5.1 mg/kg 4.08 mg/kg 0.000408 %
  205-893-2 193-39-5

34
dibenz[a,h]anthracene

1.1 mg/kg 0.88 mg/kg 0.000088 %
601-041-00-2 200-181-8 53-70-3

35
benzo[ghi]perylene

4.8 mg/kg 3.84 mg/kg 0.000384 %
  205-883-8 191-24-2

36
vanadium { divanadium pentaoxide; vanadium pentoxide }

26 mg/kg 1.785 37.132 mg/kg 0.00371 %
023-001-00-8 215-239-8 1314-62-1

37
monohydric phenols

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  P1186

Total: 0.109 %
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Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound
concentration

This determinand is defined in the EU CLP Table 3
<LOD Below limit of detection
ND Not detected
CLP: Note 1 Only the metal concentration has been used for classification

Supplementary Hazardous Property Information

HP 3(i): Flammable "flammable liquid waste: liquid waste having a flash point below 60°C or waste gas oil, diesel and light heating oils
having a flash point > 55°C and <= 75°C"
Force this Hazardous property to non hazardous because Concentrations at less than 1.0% are "unlikely to be flammable". Flammability
of soils is unlikely to result in a hazardous classification in soils (AGS Waste Classification – A Practitioner’s Guide).

Hazard Statements hit:

Flam. Liq. 3; H226 "Flammable liquid and vapour."

Because of determinand:

TPH (C6 to C40) petroleum group: (conc.: 0.0224%)
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Appendix A: Classifier defined and non GB MCL determinands

chromium(III) oxide (worst case) (EC Number: 215-160-9, CAS Number: 1308-38-9)

Description/Comments: Data from C&L Inventory Database
Data source: https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-/discli/details/33806
Data source date: 17 Jul 2015
Hazard Statements: Acute Tox. 4; H332 , Acute Tox. 4; H302 , Eye Irrit. 2; H319 , STOT SE 3; H335 , Skin Irrit. 2; H315 , Resp. Sens. 1; H334 , Skin
Sens. 1; H317 , Repr. 1B; H360FD , Aquatic Acute 1; H400 , Aquatic Chronic 1; H410

pH (CAS Number: PH)

Description/Comments: Appendix C4
Data source: WM3 1st Edition 2015
Data source date: 25 May 2015
Hazard Statements: None.

acenaphthylene (EC Number: 205-917-1, CAS Number: 208-96-8)

Description/Comments: Data from C&L Inventory Database
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 17 Jul 2015
Hazard Statements: Acute Tox. 4; H302 , Acute Tox. 1; H330 , Acute Tox. 1; H310 , Eye Irrit. 2; H319 , STOT SE 3; H335 , Skin Irrit. 2; H315

acenaphthene (EC Number: 201-469-6, CAS Number: 83-32-9)

Description/Comments: Data from C&L Inventory Database
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 17 Jul 2015
Hazard Statements: Eye Irrit. 2; H319 , STOT SE 3; H335 , Skin Irrit. 2; H315 , Aquatic Acute 1; H400 , Aquatic Chronic 1; H410 , Aquatic Chronic 2;
H411

fluorene (EC Number: 201-695-5, CAS Number: 86-73-7)

Description/Comments: Data from C&L Inventory Database
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 06 Aug 2015
Hazard Statements: Aquatic Acute 1; H400 , Aquatic Chronic 1; H410

phenanthrene (EC Number: 201-581-5, CAS Number: 85-01-8)

Description/Comments: Data from C&L Inventory Database
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 06 Aug 2015
Hazard Statements: Acute Tox. 4; H302 , Eye Irrit. 2; H319 , STOT SE 3; H335 , Carc. 2; H351 , Skin Sens. 1; H317 , Aquatic Acute 1; H400 , Aquatic
Chronic 1; H410 , Skin Irrit. 2; H315

anthracene (EC Number: 204-371-1, CAS Number: 120-12-7)

Description/Comments: Data from C&L Inventory Database
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 17 Jul 2015
Hazard Statements: Eye Irrit. 2; H319 , STOT SE 3; H335 , Skin Irrit. 2; H315 , Skin Sens. 1; H317 , Aquatic Acute 1; H400 , Aquatic Chronic 1; H410

fluoranthene (EC Number: 205-912-4, CAS Number: 206-44-0)

Description/Comments: Data from C&L Inventory Database
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 21 Aug 2015
Hazard Statements: Acute Tox. 4; H302 , Aquatic Acute 1; H400 , Aquatic Chronic 1; H410

pyrene (EC Number: 204-927-3, CAS Number: 129-00-0)

Description/Comments: Data from C&L Inventory Database; SDS Sigma Aldrich 2014
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 21 Aug 2015
Hazard Statements: Skin Irrit. 2; H315 , Eye Irrit. 2; H319 , STOT SE 3; H335 , Aquatic Acute 1; H400 , Aquatic Chronic 1; H410

indeno[123-cd]pyrene (EC Number: 205-893-2, CAS Number: 193-39-5)

Description/Comments: Data from C&L Inventory Database
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 06 Aug 2015
Hazard Statements: Carc. 2; H351
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benzo[ghi]perylene (EC Number: 205-883-8, CAS Number: 191-24-2)

Description/Comments: Data from C&L Inventory Database; SDS Sigma Aldrich 28/02/2015
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 23 Jul 2015
Hazard Statements: Aquatic Acute 1; H400 , Aquatic Chronic 1; H410

divanadium pentaoxide; vanadium pentoxide (EC Number: 215-239-8, CAS Number: 1314-62-1)

EU CLP index number: 023-001-00-8
Description/Comments:
Data source: Regulation 1272/2008/EC - Classification, labelling and packaging of substances and mixtures. (CLP)
Hazard Statements: Muta. 2; H341 , Repr. 2; H361d , STOT RE 1; H372 , Acute Tox. 4; H332 , Acute Tox. 4; H302 , STOT SE 3; H335 , Aquatic Chronic
2; H411

TPH (C6 to C40) petroleum group (CAS Number: TPH)

Description/Comments: Hazard statements taken from WM3 1st Edition 2015; Risk phrases: WM2 3rd Edition 2013
Data source: WM3 1st Edition 2015
Data source date: 25 May 2015
Hazard Statements: Flam. Liq. 3; H226 , Asp. Tox. 1; H304 , STOT RE 2; H373 , Muta. 1B; H340 , Carc. 1B; H350 , Repr. 2; H361d , Aquatic Chronic 2;
H411

ethylbenzene (EC Number: 202-849-4, CAS Number: 100-41-4)

GB MCL index number: 601-023-00-4
Description/Comments:
Additional Hazard Statement(s): Carc. 2; H351
Reason for additional Hazards Statement(s):
20 Nov 2021 - Carc. 2; H351 hazard statement sourced from: IARC Group 2B (77) 2000

salts of hydrogen cyanide with the exception of complex cyanides such as ferrocyanides, ferricyanides and mercuric
oxycyanide and those specified elsewhere in this Annex

GB MCL index number: 006-007-00-5
Description/Comments: Conversion factor based on a worst case compound: sodium cyanide
Additional Hazard Statement(s): EUH032 >= 0.2 %
Reason for additional Hazards Statement(s):
20 Nov 2021 - EUH032 >= 0.2 % hazard statement sourced from: WM3, Table C12.2

monohydric phenols (CAS Number: P1186)

Description/Comments: Combined hazards statements from harmonised entries in CLP for phenol, cresols and xylenols (604-001-00-2, 604-004-00-9,
604-006-00-X)
Data source: CLP combined data
Data source date: 26 Mar 2019
Hazard Statements: Muta. 2; H341 , Acute Tox. 3; H331 , Acute Tox. 3; H311 , Acute Tox. 3; H301 , STOT RE 2; H373 , Skin Corr. 1B; H314 , Skin Corr.
1B; H314 >= 3 % , Skin Irrit. 2; H315 1 £ conc. < 3 % , Eye Irrit. 2; H319 1 £ conc. < 3 % , Aquatic Chronic 2; H411

Appendix B: Rationale for selection of metal species

arsenic {arsenic trioxide}

Reasonable case CLP species based on hazard statements/molecular weight and most common (stable) oxide of arsenic. Industrial
sources include: smelting; main precursor to other arsenic compounds (edit as required)

cadmium {cadmium oxide}

Reasonable case CLP species based on hazard statements/molecular weight, very low solubility in water. Industrial sources include:
electroplating baths, electrodes for storage batteries, catalysts, ceramic glazes, phosphors, pigments and nematocides. (edit as
required) Worst case compounds in CLP: cadmium sulphate, chloride, fluoride & iodide not expected as either very soluble and/or
compound's industrial usage not related to site history (edit as required)

chromium in chromium(III) compounds {chromium(III) oxide (worst case)}

Reasonable case species based on hazard statements/molecular weight. Industrial sources include: tanning, pigment in paint, inks and
glass (edit as required)

chromium in chromium(VI) compounds {chromium (VI) compounds, with the exception of barium chromate and of compounds
specified elsewhere in this Annex}

Worst case species based on hazard statements/molecular weight (edit as required)

copper {dicopper oxide; copper (I) oxide}

Reasonable case CLP species based on hazard statements/molecular weight and insolubility in water. Industrial sources include:
oxidised copper metal, brake pads, pigments, antifouling paints, fungicide. (edit as required) Worse case copper sulphate is very soluble
and likely to have been leached away if ever present and/or not enough soluble sulphate detected. (edit as required)



Report created by Peter Dunn on 18 Mar 2022

Page 22 of 22 WIQZG-ZJO41-VAXWC www.hazwasteonline.com

lead {lead chromate}

Worst case CLP species based on hazard statements/molecular weight (edit as required)

mercury {mercury dichloride}

Worst case CLP species based on hazard statements/molecular weight (edit as required)

nickel {nickel chromate}

Worst case CLP species based on hazard statements/molecular weight (edit as required)

selenium {nickel selenate}

Worst case CLP species based on hazard statements/molecular weight (edit as required)

zinc {zinc chromate}

Worst case CLP species based on hazard statements/molecular weight (edit as required)

vanadium {divanadium pentaoxide; vanadium pentoxide}

worst case/most likely scenario

boron {diboron trioxide; boric oxide}

Reasonable case CLP species based on hazard statements/ molecular weight, physical form and low solubility. Industrial sources
include: fluxing agent for glass/enamels; additive for fibre optics, borosilicate glass (edit as required)

cyanides {salts of hydrogen cyanide with the exception of complex cyanides such as ferrocyanides, ferricyanides and
mercuric oxycyanide and those specified elsewhere in this Annex}

Harmonised group entry used as most reasonable case as complex cyanides and those specified elsewhere in the annex are not likely
to be present in this soil: [Note conversion factor based on a worst case compound: sodium cyanide] (edit as required)

Appendix C: Version

HazWasteOnline Classification Engine: WM3 1st Edition v1.2.GB - Oct 2021
HazWasteOnline Classification Engine Version: 2022.25.4995.9469 (25 Jan 2022)
HazWasteOnline Database: 2022.25.4995.9469 (25 Jan 2022)

This classification utilises the following guidance and legislation:
WM3 v1.2.GB - Waste Classification - 1st Edition v1.2.GB - Oct 2021
CLP Regulation - Regulation 1272/2008/EC of 16 December 2008
1st ATP - Regulation 790/2009/EC of 10 August 2009
2nd ATP - Regulation 286/2011/EC of 10 March 2011
3rd ATP - Regulation 618/2012/EU of 10 July 2012
4th ATP - Regulation 487/2013/EU of 8 May 2013
Correction to 1st ATP - Regulation 758/2013/EU of 7 August 2013
5th ATP - Regulation 944/2013/EU of 2 October 2013
6th ATP - Regulation 605/2014/EU of 5 June 2014
WFD Annex III replacement - Regulation 1357/2014/EU of 18 December 2014
Revised List of Waste 2014 - Decision 2014/955/EU of 18 December 2014
7th ATP - Regulation 2015/1221/EU of 24 July 2015
8th ATP - Regulation (EU) 2016/918 of 19 May 2016
9th ATP - Regulation (EU) 2016/1179 of 19 July 2016
10th ATP - Regulation (EU) 2017/776 of 4 May 2017
HP14 amendment - Regulation (EU) 2017/997 of 8 June 2017
13th ATP - Regulation (EU) 2018/1480 of 4 October 2018
14th ATP - Regulation (EU) 2020/217 of 4 October 2019
15th ATP - Regulation (EU) 2020/1182 of 19 May 2020
The Chemicals (Health and Safety) and Genetically Modified Organisms (Contained Use)(Amendment etc.) (EU Exit)
Regulations 2020 - UK: 2020 No. 1567 of 16th December 2020
The Waste and Environmental Permitting etc. (Legislative Functions and Amendment etc.) (EU Exit) Regulations 2020 - UK:
2020 No. 1540 of 16th December 2020
GB MCL List - version 1.1 of 09 June 2021
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