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7KH�/.�*URXS� LLL� 1RYHPEHU������
5HI��/.&���������

/.�&RQVXOW�

'RFXPHQW�9HULILFDWLRQ�

6LWH�$GGUHVV� /LWWOHERURXJK�)LUH�6WDWLRQ��:KLWHOHHV�5RDG��/LWWOHERURXJK��2/����'8�

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

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

'DWH�,VVXHG� ��WK�1RYHPEHU������ 5HSRUW�9HUVLRQ� 5��

3UHSDUHG�%\� 5DFKHO�:\OLH�
+DQQDK�0RVV� 5HYLHZHG�%\� 3DXO�4XLPE\�

�

5HYLVLRQ�5HFRUG�

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

� � � �

�
',6&/$,0(5�
7KLV�UHSRUW�KDV�EHHQ�SUHSDUHG�E\�/.�&RQVXOW��/.&��ZKR�KDYH�H[HUFLVHG�VXFK�SURIHVVLRQDO�
VNLOO��FDUH�DQG�GLOLJHQFH�DV�PD\�UHDVRQDEO\�EH�H[SHFWHG�RI�D�SURSHUO\�TXDOLILHG�DQG�FRPSHWHQW�
FRQVXOWDQW��H[SHULHQFHG�LQ�SUHSDULQJ�UHSRUWV�RI�D�VLPLODU�VFRSH��
+RZHYHU��WR�WKH�H[WHQW�WKDW�WKH�UHSRUW�LV�EDVHG�RU�UHOLHV�XSRQ�LQIRUPDWLRQ�FRQWDLQHG�LQ�UHFRUGV��
UHSRUWV�RU�RWKHU�PDWHULDOV�SURYLGHG�WR�/.&��ZKLFK�KDYH�QRW�EHHQ�LQGHSHQGHQWO\�SURGXFHG�RU�
YHULILHG�� /.&� JLYHV� QR� ZDUUDQW\�� UHSUHVHQWDWLRQ� RU� DVVXUDQFH� DV� WR� WKH� DFFXUDF\� RU�
FRPSOHWHQHVV�RI�VXFK�LQIRUPDWLRQ��
7KLV�UHSRUW�LV�LVVXHG�RQ�WKH�FRQGLWLRQ�WKDW�/.&�ZLOO�QRW�EH�KHOG�OLDEOH�IRU�DQ\�ORVV�DULVLQJ�IURP�
JURXQG� FRQGLWLRQV� EHWZHHQ� VDPSOLQJ� SRLQWV� �L�H�� ERUHKROHV�WULDO� SLWV�KDQG� DXJHUV�VXUIDFH�
VDPSOHV��ZKLFK�KDYH�QRW�EHHQ�VKRZQ�E\�WKH�VDPSOLQJ�SRLQWV�RU�UHODWHG�WHVWLQJ�FDUULHG�RXW�
GXULQJ�WKH�LQYHVWLJDWLRQ��QRU�IRU�DQ\�ORVV�DULVLQJ�IURP�FRQGLWLRQV�EHORZ�WKH�PD[LPXP�GHSWK�RI�
WKH�LQYHVWLJDWLRQ��2SLQLRQV�RQ�VXFK�FRQGLWLRQV��ZKHUH�JLYHQ��DUH�IRU�JHQHUDO�JXLGDQFH�RQO\��
7KLV� UHSRUW� LV�SUHSDUHG�VROHO\� IRU� WKH�EHQHILW�RI�*UHDWHU�0DQFKHVWHU�&RPELQHG�$XWKRULW\�� ,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�� 7R�WKH�HDVW�RI�:KLWHOHHV�5RDG�LQ�/LWWOHERURXJK��

&HQWUHG�DW�DSSUR[LPDWH�1DWLRQDO�*ULG�5HIHUHQFH�������(�������1��
6LWH�$UHD�� �����P��
&XUUHQW�/DQG�8VH�� $FWLYH�ILUH�VWDWLRQ�ZLWK�WUDLQLQJ�WRZHU��
3URSRVHG�
'HYHORSPHQW��

([WHQVLRQ�DQG�UHIXUELVKPHQW�RI�H[LVWLQJ�ILUH�VWDWLRQ��

3XUSRVH�RI�5HSRUW�� &RQWDPLQDWLRQ�DQG�*HRWHFKQLFDO�$VVHVVPHQW��
�
3UHOLPLQDU\�5LVN�$VVHVVPHQW�
�
35$�'HWDLOV�� 8QGHUWDNHQ�E\�/.&�LQ�-XO\�������5HI��/.&����������
+LVWRU\�� 7HQWHU�JURXQG�������)LHOG�ERXQGDU\������������ILUH�VWDWLRQ������������
*HRORJ\���
+\GURJHRORJ\��

7LOO�LQ�WKH�FHQWUDO�DQG�QRUWKHUQ�SDUW��GLDPLFWRQ���6HFRQGDU\�$TXLIHU����+HDG�GHSRVLWV�
LQ�WKH�VRXWK��6HFRQGDU\�%�$TXLIHU���:RRGKHDG�+LOO�5RFN��VDQGVWRQH���/RZHU�&RDO�
0HDVXUHV�DQG�FRDO�VHDP�LQ�VRXWK��6HFRQGDU\�$�$TXLIHU���

0LQLQJ�� 3UREDEOH�FRDO�PLQLQJ�DW�VKDOORZ�GHSWK��SRVVLEOH�PLQH�HQWULHV��
5HOHYDQW�
(QYLURQPHQWDO�6HWWLQJ��

1R�VXUIDFH�RU�JURXQGZDWHU�DEVWUDFWLRQ�ZLWKLQ����P��
1RW�ZLWKLQ�6RXUFH�3URWHFWLRQ�=RQH��

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

3/��'LUHFW�&RQWDFW��+XPDQ�+HDOWK���/RZ�5LVN��DVEHVWRV��KHDY\�PHWDOV��3$+V���
0RGHUDWH�5LVN��K\GURFDUERQV��ILUH�UHWDUGDQWV��HWK\OHQH��JO\FRO���
3/��,QKDODWLRQ�RI�9DSRXUV��0RGHUDWH�/RZ�5LVN��YRODWLOH�FRQWDPLQDQWV���
3/��*DV��0RGHUDWH�5LVN��KD]DUGRXV�DQG�JURXQG�JDV���
3/��&RQWUROOHG�ZDWHUV��0RGHUDWH�5LVN��PRELOH�FRQWDPLQDQWV���
3/��6XOSKDWH�$WWDFN��0RGHUDWH�/RZ�5LVN��VXOSKDWH���
3/��:DWHU�3LSHOLQHV��0RGHUDWH�/RZ�5LVN��RUJDQLF�FRQWDPLQDQWV���
3/��3K\WRWR[LF��9HU\�ORZ�5LVN��

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

�
*URXQG�,QYHVWLJDWLRQ�:RUN�8QGHUWDNHQ�
�
'DWH�RI�,QYHVWLJDWLRQ�� �QG�6HSWHPEHU������
,QWUXVLYH�,QYHVWLJDWLRQ�
:RUN�8QGHUWDNHQ��

�QR��ZLQGRZ�VDPSOH�ERUHKROHV��:6����:6������
�QR��PHFKDQLFDOO\�H[FDYDWHG�VRDNDZD\�SLWV��6$����6$������
�QR��KDQG�GXJ�IRXQGDWLRQ�SLWV��)73��)73����
�QR��URWDU\�ERUHKROHV��5+��5+�����

0RQLWRULQJ�:HOOV�� ,QVWDOOHG�LQ�:6�����:6����DQG�:6�����
6RLO�6DPSOLQJ�� �QR�� VDPSOHV� WHVWHG� IRU�PHWDOV� ��PHWDOORLGV�� S+��ZDWHU� VROXEOH� VXOSKDWH�� VSHFLDWHG�

3$+V��620�DQG�DVEHVWRV�VFUHHQ��
�QR��VDPSOHV�WHVWHG�IRU�PHWDOV���PHWDOORLGV��S+��ZDWHU�VROXEOH�VXOSKDWH��F\DQLGH�VXLWH��
SKHQRO��73+&:*��%7(;��07%(��VSHFLDWHG�3$+V��620�DQG�DVEHVWRV�VFUHHQ��
�QR��VDPSOHV�WHVWHG�IRU�3)26��3)$6��JO\FRO��VXUIDFWDQWV�DV�0%$6��

*URXQGZDWHU�6DPSOLQJ�� �QR��VDPSOH�WHVWHG�IRU�PHWDOV���PHWDOORLGV��S+��ZDWHU�VROXEOH�VXOSKDWH��F\DQLGH�VXLWH��
SKHQRO��73+&:*��%7(;��07%(��VSHFLDWHG�3$+V��620�DQG�DVEHVWRV�VFUHHQ��
�QR��VDPSOH�WHVWHG�IRU�73+&:*��%7(;��07%(�DQG�620���
�QR��VDPSOH�WHVWHG�IRU�VXUIDFWDQWV��

,QVLWX�DQG�/DERUDWRU\�
*HRWHFKQLFDO�7HVWLQJ��

637V��VKHDU�YDQHV��SODVWLFLW\��%5(�6'��6KRUW�6XLWH��

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

�� %DVHG�RQ�:6����:6����DQG�6$����6$�����0D[LPXP�LQYHVWLJDWLRQ�GHSWK�����PEJO��
�� 0DGH�*URXQG�WR����������PEJO��1DWXUDO�VXSHUILFLDO�GHSRVLWV�FRPSULVH�&/$<����
�� ,Q�VLWX�WHVWLQJ�W\SLFDOO\�VKRZV�DQ�LQFUHDVH�LQ�VX�ZLWK�GHSWK��
�� 2UJDQLF�&/$<�ZDV�UHFRUGHG�ZLWKLQ�:6����EHWZHHQ������DQG�����PEJO��
�� %HGURFN�ZDV�SRWHQWLDOO\�HQFRXQWHUHG�DW�GHSWKV�RI�EHWZHHQ����������PEJO�LQ�:6����DQG�
:6�����

�� *URXQGZDWHU�HQFRXQWHUHG�DW�����PEJO�ZLWKLQ�:6����DQG�:6������
$OORZDEOH�%HDULQJ�
3UHVVXUH�

�� $W��PEJO�LQ�WKH�ILUP�&/$<��DQ�VX�RI���N3D�FDQ�EH�UHDOLVHG��UHWXUQLQJ�DQ�$%&�RI���N1���IRU�
D�VWULS�IRXQGDWLRQ��

�� $W��PEJO�DQ�VX�RI���N3D�FDQ�EH�UHDOLVHG��UHWXUQLQJ�DQ�$%&�RI����N1���IRU�D�VWULS�IRXQGDWLRQ��
$QWLFLSDWHG�
)RXQGDWLRQ�7\SH�

�� 6WULS�DQG�SDG�IRXQGDWLRQV�WR�FOD\�VWUDWD��

2WKHU�
&RQVLGHUDWLRQV�

�� &RQVLGHUDWLRQ�RI�HIIHFWV�RI�WUHHV�DOVR�QHHGV�WR�EH�FRQVLGHUHG��
�� 7HPSRUDU\�VXSSRUWV�RI�H[FDYDWLRQV�PD\�EH�UHTXLUHG��
�� 'HWDLOHG�GHVLJQ�VKRXOG�EH�FDUULHG�RXW�E\�VWUXFWXUDO�HQJLQHHU��
�� &RQFUHWH�5HTXLUHPHQWV�'6��$&�����
�� 6RDNDZD\V�DUH�QRW�OLNHO\�WR�EH�VXLWDEOH�RQ�VLWH��

�
&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� DQG� RIIVLWH� UHFHSWRUV� YLD�
GHUPDO� FRQWDFW�� LQJHVWLRQ� DQG�
LQKDODWLRQ��RI�VRLO��GXVW��ILEUHV���

/RZ�

��$&0�QRW�LGHQWLILHG�LQ�DUHD�RI�SURSRVHG�H[WHQVLRQ�
RU�VRIW�ODQGVFDSLQJ���

��1R� HOHYDWHG� KHDY\� PHWDOV�� 3$+V�� SHWUROHXP��
K\GURFDUERQV�� 3)26�3)$6�� *O\FRO� RU� 0%$6�
LGHQWLILHG���

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

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

/RZ� ��1R� YRODWLOH� FRQWDPLQDWLRQ� LGHQWLILHG��
5HFRPPHQGDWLRQV��1R�UHPHGLDWLRQ�UHTXLUHG���

��

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

0RGHUDWH���
/RZ�

��1R� VLJQLILFDQW� ULVN� DQWLFLSDWHG� JLYHQ� JURXQG�
FRQGLWLRQV�HQFRXQWHUHG�RQ�VLWH�DQG�QR�VLJQLILFDQW�
VRXUFHV���

��5HFRPPHQGDWLRQV�� 1R� IXUWKHU� DVVHVVPHQW�
UHTXLUHG���

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

/RZ�
��1R� HOHYDWHG� FRQWDPLQDQWV� LGHQWLILHG� LQ�
JURXQGZDWHU�RU�VRLOV��

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

�� 6XOSKDWH�SRVLQJ�D�ULVN�WR�EXLOGLQJ�YLD�
GLUHFW�FRQWDFW��VXOSKDWH�DWWDFN��� /RZ�

��1R�HOHYDWHG�VXOSKDWH�LGHQWLILHG���
��5HFRPPHQGDWLRQV�� 1R� UHPHGLDWLRQ� UHTXLUHG��
&RQFUHWH�UHTXLUHPHQWV�VKRXOG�EH�FRQILUPHG�E\�D�
VWUXFWXUDO�HQJLQHHU��

�� 2UJDQLF�FRQWDPLQDQWV�SRVLQJ�D� ULVN�
WR�ZDWHU�SLSHV�� /RZ�

��1R� RUJDQLF� FRQWDPLQDWLRQ� LGHQWLILHG� DW� SRWDEOH�
SLSH�GHSWK�RI����������PEJO��

��5HFRPPHQGDWLRQV�� 88� ULVN� DVVHVVPHQW� WR� EH�
FRPSOHWHG�� � 7KH� VLWH� XQOLNHO\� WR� UHTXLUH� EDUULHU�
SLSLQJ��

�� 3K\WRWR[LF� PHWDOV� SRVLQJ� D� ULVN� WR�
IORUD�YLD�URRW�XSWDNH�� /RZ� ��1R�SK\WRWR[LF�PHWDOV�DERYH�JHQHULF�FULWHULD��

��5HFRPPHQGDWLRQV��1R�UHPHGLDWLRQ�UHTXLUHG���
�
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5HI��/.&���������

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

3U
H�
&
RQ

VW
UX
FW
LR
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� $XWKRULW\� VKRXOG� EH� LQIRUPHG�� DQG�
IXUWKHU�DVVHVVPHQW�RI�WKH�PDWHULDO�PD\�EH�UHTXLUHG��
6KRXOG�DVEHVWRV�EH� LGHQWLILHG�GXULQJ�JURXQGZRUNV��
SUHFDXWLRQV�VKRXOG�EH�WDNHQ�WR�HQVXUH�WKH�VDIHW\�RI�
WKH�FRQVWUXFWLRQ�ZRUNHUV�DQG�QHDUE\�ODQG�XVHUV���,W�
ZRXOG� EH� DGYLVDEOH� WR� LQWURGXFH� DQ� DVEHVWRV�
PDQDJHPHQW�VWUDWHJ\�LQ�OLQH�ZLWK�&,5,$�&������

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

� ���������
���������

��

1R�UHPHGLDWLRQ�DQWLFLSDWHG�ZLWK�UHVSHFW�WR�3/���3/��
�LQKDODWLRQ�RI� YDSRXUV���3/�� �JDV���3/�� �FRQWUROOHG�
ZDWHUV���3/���VXOSKDWH�DWWDFN���3/���SRWDEOH�ZDWHU��
DQG�3/���SK\WRWR[LFLW\���

3/���3/���3/���3/���3����1�$�
�
3/�� ��&RQFUHWH� UHTXLUHPHQWV� VKRXOG�
EH�FRQILUPHG�E\�D�VWUXFWXUDO�HQJLQHHU���
�
3/����$�:DWHU�3LSHOLQH�$VVHVVPHQW�LV�
XQGHUWDNHQ� RQFH� WKH� ORFDWLRQ� DQG�
GHSWK�RI�QHZ�SRWDEOH�ZDWHU�SLSHV�DUH�
NQRZQ�� ,W� LV�XQOLNHO\� WKDW�EDUULHU�SLSH�
ZLOO�EH�UHTXLUHG��

�
�

� �

�
��&,5,$���������³$VEHVWRV�LQ�6RLO�DQG�0DGH�*URXQG��$�*XLGH�WR�8QGHUVWDQGLQJ�DQG�0DQDJLQJ�5LVNV´��&�����
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�� ,QWURGXFWLRQ����������������������������������������������������������������������������������������������������������������������
���� %DFNJURXQG���������������������������������������������������������������������������������������������������������������
���� 6LWH�'HWDLOV����������������������������������������������������������������������������������������������������������������

�� ,QWURGXFWLRQ����������������������������������������������������������������������������������������������������������������������
���� 6XPPDU\�RI�([LVWLQJ�,QIRUPDWLRQ������������������������������������������������������������������������������
���� 6LWH�+LVWRU\���������������������������������������������������������������������������������������������������������������
���� (QYLURQPHQWDO�6HWWLQJ�����������������������������������������������������������������������������������������������
���� 6LWH�5HFRQQDLVVDQFH������������������������������������������������������������������������������������������������
���� &RQWDPLQDWLRQ�6RXUFHV���3DWKZD\V�DQG�5HFHSWRUV�������������������������������������������������
���� /.&�3UHOLPLQDU\�&RQWDPLQDWLRQ�&RQFHSWXDO�0RGHO��������������������������������������������������
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������RI�KRPHV�DERYH�$FWLRQ�/HYHO��1R�SURWHFWLYH�
PHDVXUHV� DUH� QHFHVVDU\� LQ� WKH� FRQVWUXFWLRQ� RI�
QHZ�GZHOOLQJV�RU�H[WHQVLRQV��

'HVLJQDWHG�6LWHV����P�� ��1RQH��
&RQWHPSRUDU\�7UDGH�'LUHFWRU\����P�� ��1RQH��
)XHO�6WDWLRQ�(QWULHV����P�� ��1RQH���
8QH[SORGHG�2UGQDQFH�
5LVN��8;2�� =HWLFD�5LVN�0DS� ��/RZ��

7DEOH������6XPPDU\�RI�WKH�HQYLURQPHQWDO�VHWWLQJ�FRQWLQXHG��
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�

�
7KH�/.�*URXS� ��� 2FWREHU������
5HI��/.&���������

$V�WKH�VLWH�LV�ZLWKLQ�D�'HYHORSPHQW�+LJK�5LVN�$UHD��$�&RDO�$XWKRULW\�&RQVXOWDQWV�&RDO�
0LQLQJ�5HSRUW�LV�SUHVHQWHG�LQ�$SSHQGL[�&���$�VHSDUDWH�&RDO�0LQLQJ�5LVN�$VVHVVPHQW�
�&05$��KDV�EHHQ�FDUULHG�RXW�XQGHU�VHSDUDWH�FRYHU��7KH�ULVNV�LGHQWLILHG�LQ�WKH�&05$�
DUH�VXPPDULVHG�LQ�7DEOH������
�

&RDO�0LQLQJ�,VVXH� 3RWHQWLDO�5LVN�
8QGHUJURXQG�FRDO�PLQLQJ��UHFRUGHG�DW�VKDOORZ�GHSWKV�� ;�
8QGHUJURXQG�FRDO�PLQLQJ��SUREDEOH�DW�VKDOORZ�GHSWKV�� 9�
0LQH�HQWULHV��VKDIWV���DGLWV�� "�
&RDO�PLQLQJ�JHRORJ\��ILVVXUHV�� ;�
5HFRUG�RI�SDVW�PLQH�JDV�HPLVVLRQV� ;�
5HFRUGHG�FRDO�PLQLQJ�VXUIDFH�KD]DUG� ;�
6XUIDFH�PLQLQJ��RSHQFDVW�ZRUNLQJV�� ;�

7DEOH������6XPPDU\�RI�FRDO�PLQLQJ�SRWHQWLDO�ULVNV��
9� �5LVN�LGHQWLILHG��;� �1R�ULVN�LGHQWLILHG��"� �3RVVLEOH�ULVN�LGHQWLILHG�

���� 6LWH�5HFRQQDLVVDQFH��
7KH�VLWH�FRPSULVHV�RI�DQ�DFWLYH�ILUH�VWDWLRQ�ZLWK�D� WUDLQLQJ�WRZHU��VRXWK�RI�VLWH���7KH�
VWDWLRQ�FRPSULVHV�RI�RIILFH�VSDFHV�DQG�ILUH�HQJLQH�VWRUDJH�VSDFH��7KH�JURXQG�RQ�VLWH�
LV�SUHGRPLQDQWO\� KDUGVWDQGLQJ� �WDUPDFDGDP�DQG�FRQFUHWH��ZLWK� VRPH�DUHDV�RI� VRIW�
ODQGVFDSLQJ��JDUGHQ�SORWV�DQG�ODZQ���
�
7KH�DUHDV�RI�VRIW� ODQGVFDSLQJ�ZHUH�QRWHG� WR�EH�DSSUR[LPDWHO\����P� ORZHU� WKDQ� WKH�
KDUGVWDQGLQJ�JURXQG��0DQKROH�FRYHUV�DUH�SUHVHQW�DFURVV�WKH�KDUGVWDQGLQJ�JURXQG�LQ�
WKH�VRXWK���
�
'HVWUR\HG�YHKLFOHV�ZHUH�SUHVHQW� LQ� WKH�FDU�SDUN�DGMDFHQW� WR� WKH� WUDLQLQJ� WRZHU��1R�
XQGHUJURXQG�VWRUDJH�WDQNV�RU�XVDJH�RI�ILUHILJKWLQJ�IRDP�IURP�DQHFGRWDO�LQIRUPDWLRQ��
�
7KHUH�ZHUH�QR�YLVXDO�RU�ROIDFWRU\�FRQWDPLQDWLRQ�LGHQWLILHG��

���� &RQWDPLQDWLRQ�6RXUFHV���3DWKZD\V�DQG�5HFHSWRUV�
3RWHQWLDO�FRQWDPLQDWLRQ�VRXUFHV�DUH�GHWDLOHG�LQ�7DEOH������
�

3RWHQWLDO�6RXUFH� &RQWDPLQDQWV�
2QVLWH�

6KDOORZ�0DGH�*URXQG�EHORZ�
VRPH�RU�DOO�RI�VLWH��H�J��VLWH�
OHYHOOLQJ��

��$VVXPLQJ�SUHGRPLQDQWO\�UHZRUNHG�QDWXUDO�VRLOV�ZLWK�SRVVLEOH�DVK�DQG�
FOLQNHU��KHDY\�PHWDOV��VXOSKDWHV��3$+V���

��1RW�H[SHFWHG�WR�EH�D�VLJQLILFDQW�VRXUFH�RI�JDV�JLYHQ�DQWLFLSDWHG�GHSWK�
DQG�QDWXUH�RI�0DGH�*URXQG��

$OORWPHQW�
��$VVXPLQJ� WKH� XVH� RI� DVK� DQG� FOLQNHU� IRU� GUDLQDJH�� KHDY\� PHWDOV��
VXOSKDWHV��3$+V��

��6LJQLILFDQW�SHVWLFLGH�XVH�QRW�DQWLFLSDWHG��

)LUH�VWDWLRQ��WUDLQLQJ�WRZHU��
WUDLQLQJ�DFWLYLWLHV�DQG�
DVVRFLDWHG�WDQN��

��+LVWRULF�IXHO�VWRUDJH�DQG�WUDLQLQJ�RQ�FDUV��IXHOV��RLOV��HWK\OHQH�JO\FRO��
KHDY\�PHWDOV��

��)LUH� UHWDUGDQWV� �H�J�� 3HUIOXRURRFWDQH� 6XOIRQDWH� �3)2V�� DQG�
3RO\IOXURDON\O�VXEVWDQFHV��3)$V���DUH�FRQVLGHUHG�SRVVLEOH��

&DU�SDUN� ��+DUGVWRRG� VXUIDFH� DQG� QR� VLJQV� RI� VSLOOV� �� OHDNV�� 1R� VLJQLILFDQW�
FRQWDPLQDWLRQ�VRXUFH�DQWLFLSDWHG��

7DEOH������3RWHQWLDO�FRQWDPLQDWLRQ�VRXUFHV�
�
� �

�
��'HIUD���������³3RWHQWLDO�&RQWDPLQDQWV�IRU�WKH�$VVHVVPHQW�RI�/DQG´��5	'�3XEOLFDWLRQ�&/5����
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�

�
7KH�/.�*URXS� ��� 2FWREHU������
5HI��/.&���������

3RWHQWLDO�6RXUFH� &RQWDPLQDQWV�
6XUURXQGLQJ�$UHD�

6XUURXQGLQJ�ODQG�XVHV�
�JDUDJH�FOXVWHU��DOORWPHQW�
JDUGHQV��RUFKDUG��

��1RW�H[SHFWHG�WR�EH�DV�VLJQLILFDQW�DV�VRXUFHV�LGHQWLILHG�RQ�VLWH��

(OHFWULFLW\�VXEVWDWLRQ��SUH�
����V��

��3RO\FKORULQDWHG�ELSKHQ\O��3&%V��DQG�WUDQVLVWRU�RLOV��
��6LJQLILFDQW�PLJUDWLRQ�RI�FRQWDPLQDWLRQ� WR� WKH�VLWH�FRQVLGHUHG�XQOLNHO\�
DV�3&%V�KDYH�UHODWLYHO\�ORZ�PRELOLW\���

/DQGILOOV���RIIVLWH�SRWHQWLDOO\�
LQILOOHG�IHDWXUHV�ZLWKLQ����P�

��*LYHQ�VL]H��GLVWDQFH�DQG�DJH�RI�IHDWXUHV��WKHUH�LV�QRW�FRQVLGHUHG�WR�EH�
D�VLJQLILFDQW�VRXUFH�RI�KD]DUGRXV�JDV���

8QGHUO\LQJ�*HRORJ\�
8QGHUO\LQJ�3HQQLQH�/RZHU�
&RDO�0HDVXUHV� ��*URXQG�*DV��SULQFLSDOO\�FDUERQ�GLR[LGH�DQG�PHWKDQH����

7DEOH������FRQWLQXHG���3RWHQWLDO�FRQWDPLQDWLRQ�VRXUFHV�
�
3RWHQWLDO�UHFHSWRUV�DUH�GHWDLOHG�LQ�7DEOH������
�

5HFHSWRUV�

+XPDQ�+HDOWK�

��)XWXUH�VLWH�XVHUV��LQFOXGLQJ�VLWH�ZRUNV�DQG�YLVLWRUV����
��2IIVLWH�ODQG�XVHUV��
��$V� WKH�SURSRVHG�GHYHORSPHQW� LV� IRU�FRPPHUFLDO� �� LQGXVWULDO�XVH�� WKH�
PRVW� VHQVLWLYH� UHFHSWRUV� �FKLOGUHQ�� KDYH� QRW� EHHQ� LQFOXGHG� LQ� WKLV�
DVVHVVPHQW���

&RQWUROOHG�:DWHUV� ��6HFRQGDU\�$�$TXLIHU��
��1R�VXUIDFH�ZDWHU�ZLWKLQ�LQIOXHQFLQJ�GLVWDQFH��

%XLOGLQJV�DQG�VWUXFWXUHV��
3RWDEOH�ZDWHU�SLSHV��
)ORUD�ZLWKLQ�IXWXUH�JDUGHQV�DQG�ODQGVFDSLQJ��
7DEOH������3RWHQWLDO�UHFHSWRUV��
�
3RWHQWLDO�SDWKZD\V�DUH�GHWDLOHG�LQ�7DEOH������
�

3DWKZD\V�

6RLO�

+XPDQ� +HDOWK�� �FRPPHUFLDO�
ODQG�XVH�ZLWK�VRIW�ODQGVFDSLQJ��

��,QJHVWLRQ�RI�VRLO��
��,QJHVWLRQ�RI�VRLO�GHULYHG�LQGRRU�GXVW��
��'HUPDO�FRQWDFW�ZLWK�VRLO��
��'HUPDO�FRQWDFW�ZLWK�VRLO�GHULYHG�LQGRRU�GXVW��
��,QKDODWLRQ�RI�VRLO�GHULYHG�RXWGRRU�GXVW��
��,QKDODWLRQ�RI�VRLO�GHULYHG�LQGRRU�GXVW��
��,QKDODWLRQ�RI�YDSRXUV�RXWVLGH��
��,QKDODWLRQ�RI�YDSRXUV�LQVLGH��
�

��2PLWWHG��LQJHVWLRQ�RI�FRQWDPLQDWHG�YHJHWDEOHV�DQG�
LQJHVWLRQ�RI�VRLO�DWWDFKHG�WR�YHJHWDEOHV��

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

:DWHU�
��6XUIDFH�UXQ�RII�RYHU�LPSHUPHDEOH�VXUIDFH��
��,QILOWUDWLRQ� LQWR� WKH�JURXQG�� WKURXJK�SRWHQWLDOO\�FRQWDPLQDWHG�PDWHULDO� �FRQWDPLQDWLRQ�
SRVVLEO\�JRLQJ�LQWR�VROXWLRQ���

7DEOH������3RWHQWLDO�SDWKZD\V�
�
� �

�
��($���������³8SGDWHG�7HFKQLFDO�%DFNJURXQG�WR�WKH�&/($�0RGHO´��6FLHQFH�5HSRUW�±�6&�������65���
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5HI��/.&���������

3DWKZD\V�

:DWHU�DQG�
*DV�

��0LJUDWLRQ�WKURXJK�SRWHQWLDOO\�SHUPHDEOH�VWUDWD�DQG�SUHIHUHQWLDO�SDWKZD\V��
��6XSHUILFLDO��7LOO��OLNHO\�WR�EH�ORZ�SHUPHDELOLW\��
��+HDG�'HSRVLWV��VDQG�DQG�JUDYHO��OLNHO\�WR�EH�UHODWLYHO\�SHUPHDEOH���
��%HGURFN��VDQGVWRQH��OLNHO\�WR�EH�UHODWLYHO\�SHUPHDEOH���
��3UHIHUHQWLDO�SDWKZD\V��VHUYLFHV��SRVVLEOH�VKDOORZ�ZRUNHG�FRDO�VHDPV��

*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�

���� /.&�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��

�
,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�

�
�� /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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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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�
�

�
7KH�/.�*URXS� �� 1RYHPEHU������
5HI��/.&���������

3/� 3DWKZD\� 5HFHSWRU� &RQWDPLQDQWV�RI�
&RQFHUQ��&R&�� 3UREDELOLW\� &RQVHTXHQFH� 5LVN� 5HFRPPHQGDWLRQV�

��

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

��,QJHVWLRQ�RI�VRLOV��GXVW��
��:LQGEORZQ�GXVW��

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

��$&0��
��+HDY\�PHWDOV��
��3$+V��

8QOLNHO\��
�JLYHQ�VLWH�FRQGLWLRQV�LGHQWLILHG�DQG�
DV�QHZ�ODQGVFDSLQJ�QRW�SURSRVHG��

0HGLXP� /RZ�
1R�IXUWKHU�DVVHVVPHQW�UHTXLUHG��
�

��3HWUROHXP�
K\GURFDUERQV��

��(WK\OHQH�JO\FRO��
��)LUH�UHWDUGDQWV��

/RZ�
�JLYHQ�ORFDWLRQ�RI�SURSRVHG�

H[WHQVLRQ�DQG�KDUGVWDQGLQJ�LQ�DUHD�
RI�FXUUHQW�EXLOGLQJ���

0HGLXP�
0RGHUDWH���/RZ�

�PRGHUDWH�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+&:*����

/RZ�
�JLYHQ�VLWH�KLVWRU\��VLWH�FRQGLWLRQV�

DQG�SURSRVHG�HQG�XVH��
0HGLXP�

0RGHUDWH���/RZ�
�PRGHUDWH�DVVXPHG�XQWLO�

JURXQG�FRQGLWLRQV�FRQILUPHG��

,QWUXVLYH� 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��

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

��*URXQG�JDV��FDUERQ�
GLR[LGH��PHWKDQH���

/RZ�/LNHOLKRRG�
�JLYHQ�OLPLWHG�JDV�VRXUFH�DQG�

SDWKZD\��
6HYHUH� 0RGHUDWH�

,QWUXVLYH� LQYHVWLJDWLRQ� WR� FRQILUP�
JURXQG� FRQGLWLRQV�� ,I� VLJQLILFDQW� JDV�
VRXUFH� DQG� SDWKZD\� LGHQWLILHG�� JDV�
PRQLWRULQJ� RU� JDV� SURWHFWLRQ�
PHDVXUHV�UHTXLUHG��

��

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

��3HUFKHG�ZDWHUV�PLJUDWLRQ��

��*URXQGZDWHU�
�6HFRQGDU\�$�
$TXLIHU���

��0RELOH�FRQWDPLQDQWV�
VXFK�DV�PHWDOV��3$+V��
K\GURFDUERQV��3)26�
DQG�3)$6��

/LNHO\�
�PRELOH�FRQWDPLQDWLRQ�DQWLFLSDWHG�

ZLWK�SRVVLEOH�SDWKZD\��
0HGLXP� 0RGHUDWH�

,QWUXVLYH�LQYHVWLJDWLRQ�UHTXLUHG��
*URXQGZDWHU� VDPSOLQJ��$QDO\VLV� IRU�
&R&��

�� ��6XOSKDWH�DWWDFN�RQ�FRQFUHWH�� ��%XLOGLQJ�VWUXFWXUH�� ��6XOSKDWH��
/LNHO\�

�JLYHQ�VLWH�KLVWRU\��VLWH�FRQGLWLRQV��
DQG�GLUHFW�FRQWDFW���SDWKZD\��

0LOG�
0RGHUDWH���/RZ�

�PRGHUDWH�DVVXPHG�XQWLO�
JURXQG�FRQGLWLRQV�FRQILUPHG��

/RZ� GHQVLW\� LQWUXVLYH� LQYHVWLJDWLRQ�
UHTXLUHG��
6RLO�DQDO\VLV�IRU�&R&��

�� ��,QJHVWLRQ�RI�WDLQWHG�ZDWHU�VXSSO\��
��)XWXUH�VLWH�XVHUV��
��:DWHU�SLSHV��

��2UJDQLF�FRQWDPLQDQWV�
VXFK�DV�SHWUROHXP�
K\GURFDUERQV��
QDSKWKDOHQH��

/RZ�/LNHOLKRRG�
�JLYHQ�VLWH�KLVWRU\��VLWH�FRQGLWLRQV�
DQG�PDGH�JURXQG�QRW�H[SHFWHG�DW�

SLSHOLQH�GHSWK��

0HGLXP�

0RGHUDWH���/RZ�
�ORZ�ULVN�DVVXPHG�JLYHQ�
DQWLFLSDWHG�OLPLWHG�PDGH�
JURXQG�DQG�FRQWDPLQDWLRQ��

/RZ� GHQVLW\� LQWUXVLYH� LQYHVWLJDWLRQ�
UHTXLUHG��
6RLO� DQDO\VLV� &R&�� GHSHQGLQJ� RQ�
JURXQG�FRQGLWLRQV�HQFRXQWHUHG��

�� ��'LUHFW�FRQWDFW��SODQW�XSWDNH��� ��)ORUD��
��3K\WRWR[LF�
FRQWDPLQDQWV�VXFK�DV�
KHDY\�PHWDOV��

/RZ�
�JLYHQ�VLWH�KLVWRU\��VLWH�FRQGLWLRQV�

DQG�SURSRVHG�HQG�XVH��
0LQRU� 9HU\�/RZ�

1R�IXUWKHU�DVVHVVPHQW�UHTXLUHG��

7DEOH������3UHOLPLQDU\�&RQWDPLQDWLRQ�&RQFHSWXDO�0RGHO��
�
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�

�
7KH�/.�*URXS� �� 1RYHPEHU������
5HI��/.&���������

�� *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��QG�6HSWHPEHU�DQG���WK�2FWREHU������FRPSULVHG�
WKH�IROORZLQJ���
�

� �QR��ZLQGRZ�VDPSOH�ERUHKROHV�GULOOHG�WR�����������PHWUHV�EHORZ�JURXQG�OHYHO�
�PEJO���UHI��:6����WR�:6������
� �QR��URWDU\�ERUHKROHV�GULOOHG�WR���PEJO��UHI��5+��WR�5+����
� �QR��IRXQGDWLRQ�SLWV��KDQG�H[FDYDWHG��WR�����PEJO��UHI��)73��)73����
� �QR�� VRDNDZD\�SLWV� �XVLQJ� -&%�� H[FDYDWHG� WR� ���������PEJO� �UHI�� 6$���� WR�
6$������

�
7KH�URWDU\�ERUHKROHV�ZHUH�GULOOHG�WR�DVVHVV�WKH�ULVN�DVVRFLDWHG�ZLWK�FRDO�PLQLQJ���$�
VHSDUDWH�PLQLQJ�ULVN�DVVHVVPHQW�UHSRUW�KDV�EHHQ�SURGXFHG�ZLWK� WKH� ILQGLQJV�RI� WKH�
PLQLQJ�LQYHVWLJDWLRQ�DQG�IXUWKHU�UHFRPPHQGDWLRQV���

�
$OO�VLWH�LQYHVWLJDWLRQ�ORFDWLRQV�DUH�VKRZQ�LQ�)LJXUH������
�
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�����:6���� 3URSRVHG�DUHD�RI�H[WHQVLRQ��
:6���� *HQHUDO�VLWH�FRYHUDJH��
:6���� *HQHUDO�VLWH�FRYHUDJH�DQG�FORVH�WR�DUHD�RI�FDU�EUHDNLQJ�DFWLYLWLHV���
:6���� 7UDLQLQJ�WRZHU�DUHD�DQG�SRVVLEOH�XQGHUJURXQG�WDQN�DUHD���

6$����DQG�6$���� 5HTXHVWHG�VRDNDZD\�WHVW�ORFDWLRQV��
)73��DQG�)73�� )RXQGDWLRQ�SLWV�RQ�H[LVWLQJ�EXLOGLQJ�WR�H[SRVH�IRXQGDWLRQV��

5%+�����5%+����DQG�
5%+���� 8QGHUWDNHQ�DV�SDUW�RI�FRDO�PLQLQJ�LQYHVWLJDWLRQ���

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��������

� �

�
��%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�����������
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�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

���� :HOO�,QVWDOODWLRQV�
�QR�� �:6�����:6����DQG�:6�����RI� WKH�ERUHKROHV�ZHUH� LQVWDOOHG�ZLWK�PRQLWRULQJ�
ZHOOV� IRU�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����

�
: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��

� �

�
���&,5,$���������³$VVHVVLQJ�5LVNV�3RVHG�E\�+D]DUGRXV�*URXQG�*DVHV�WR�%XLOGLQJV�´�&,5,$�&�����
���($���������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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3KDVH���*HR�(QYLURQPHQWDO�,QYHVWLJDWLRQ��5LVN�$VVHVVPHQW�DQG�5HPHGLDWLRQ�6WUDWHJ\�

�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

6XLWHV�DQG�
&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�

$�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�
RFFDVLRQDO� 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� $OWKRXJK� QR� YLVXDO�ROIDFWRU\� HYLGHQFH�
RI� FRQWDPLQDWLRQ� ZDV� LGHQWLILHG� �ZLWK�
WKH� H[FHSWLRQ� RI� VRPH� DVK��� GXH� WR�
ORFDWLRQ� RI� IRUPHU� WKH� IRUPHU� WDQN�� D�
GHWDLOHG�VXLWH�KDV�EHHQ�XQGHUWDNHQ��

(WK\OHQH�JO\FRO��3)$6���3)26��
6XUIDFWDQWV�DV�0%$6�

�� :6���� �����
���P�
�

7HVWHG� GXH� WR� WKH� FORVH� SUR[LPLW\� RI�
ORFDWLRQ� WR� WUDLQLQJ� WRZHU� DQG� FDU�
EUHDNLQJ� DUHD� ZKHUH� FRQWDPLQDQWV�
PD\�EH�KDYH�EHHQ�XVHG���

7DEOH������6XPPDU\�RI�VRLO�VDPSOH�WHVWLQJ�XQGHUWDNHQ��
1RWHV����
,I�DVEHVWRV�SUHVHQW�GXULQJ�VFUHHQ�LGHQWLILFDWLRQ�DQG�TXDQWLILFDWLRQ�ZLOO�EH�XQGHUWDNHQ��
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�� 3)$6 3HUIOXRURDON\O� 6XEVWDQFHV�� 3)26 3HUIOXRURRFWDQH� VXOIRQDWH��
0%$6 0HWK\OHQH�%OXH�$FWLYH�6XEVWDQFHV���

� :DWHU�6DPSOLQJ�

7R�HVWDEOLVK� WKH�FRQGLWLRQ�RI� VKDOORZ�JURXQGZDWHU�/.&� XQGHUWRRN� WZR�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��7KH�VDPSOLQJ�VXLWH�LV�SUHVHQWHG�LQ�7DEOH������

�
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��

� �

�
���%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������
���������
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�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

�
6XLWHV�DQG�

&RQWDPLQDQWV�
1R��

6DPSOHV� /RFDWLRQ� -XVWLILFDWLRQ�

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

�� :6�����*�� 'HWDLOHG�VXLWH�XQGHUWDNHQ�FRQILUP�WKH�DEVHQFH�RI�
FRQWDPLQDWLRQ��

73+&:*��%7(;��07%(�
DQG�KDUGQHVV��

�� :6�����*�� 8QGHUWDNHQ� DV� HYLGHQFH� RI� FRQWDPLQDWLRQ�
LGHQWLILHG�LQ�WKH�VRLO�IURP�WKLV�ORFDWLRQ���

3)$6���3)26� �� :6�����*�� 8QGHUWDNHQ� JLYHQ� ORFDWLRQV� SUR[LPLW\� WR� WUDLQLQJ�
WRZHU� ZKHUH� VSHFLILF� FRQWDPLQDQWV� PD\� KDYH�
EHHQ�XVHG���

6XUIDFWDQWV� �� :6�����*�� 8QGHUWDNHQ� JLYHQ� ORFDWLRQV� SUR[LPLW\� WR� DUHD�
ZKHUH�FDU�EUHDNLQJ�RFFXUV�RQ�VLWH��

7DEOH������6XPPDU\�RI�JURXQGZDWHU�VDPSOLQJ�WHVWV�XQGHUWDNHQ��
1RWHV����
* *URXQGZDWHU�6DPSOH�
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�� 3)$6 3HUIOXRURDON\O� 6XEVWDQFHV�� 3)26 3HUIOXRURRFWDQH� VXOIRQDWH�� 0%$6 0HWK\OHQH� %OXH� $FWLYH�
6XEVWDQFHV��

���� *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�DW�DSSUR[LPDWHO\��P�LQWHUYDOV��JHQHUDOO\�ZLWKLQ�WKH�QDWXUDO�VWUDWD����

� 6KHDU�9DQH��69��WHVWV�DQG�3RFNHW�3HQHWURPHWHU��33��UHDGLQJV�JLYLQJ�XQGUDLQHG�
VKHDU�VWUHQJWK��VX��ZHUH�SHUIRUPHG�LQ�WKH�ZLQGRZ�VDPSOH�ERUHKROHV�DQG�WULDO�SLWV�
DW�DSSUR[LPDWHO\��P�LQWHUYDOV��ZLWKLQ�WKH�QDWXUDO�FOD\�VWUDWD���

�
6KHDU�YDQHV�WHVWV�ZHUH�QRW�DOZD\V�SRVVLEOH�GXH�WR�WKH�IULDEOH�RU�JUDYHO�ULFK�QDWXUH�RI�
VRPH�RI�WKH�FOD\�GHSRVLWV���
�
7KH�637��33�DQG�69�UHDGLQJV�DUH�SURYLGHG�ZLWKLQ�WKH�SURILOH�ORJV��$SSHQGL[�%���

� /DERUDWRU\�*HRWHFKQLFDO�7HVWLQJ�

6RLO�VDPSOHV�WDNHQ�GXULQJ�WKH�LQYHVWLJDWLRQ�ZHUH�FROOHFWHG�LQ�WXEV�DQG�EXON�EDJV�DQG�
VHQW�WR�0XUUD\�5L[�/DERUDWRULHV�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�DQG�
&RQWDPLQDQWV�

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

$WWHUEHUJ�/LPLWV�
�SODVWLFLW\�WHVWLQJ�� ��

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

$�VHOHFWLRQ�RI�FOD\�VDPSOHV�DFURVV�WKH�VLWH�
ZHUH�WHVWHG�IRU�$WWHUEHUJ�/LPLWV�WR�DVVHVV�
WKHLU�VKULQNDELOLW\�SRWHQWLDO�DVVRFLDWHG�ZLWK�
FXUUHQW�DQG�SURSRVHG�WUHHV��

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

7R�DLG�LQ�FRQFUHWH�FODVVLILFDWLRQ���

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

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

���� 6RDNDZD\�7HVWV�
6RDNDZD\� WHVWV�ZHUH�XQGHUWDNHQ� LQ� 6$����6$���� LQ� DFFRUGDQFH�ZLWK�%5(�'LJHVW�
�������
�
7KH� WULDO� SLWV�ZHUH�PDFKLQH�H[FDYDWHG� WR�GLPHQVLRQV�RI����P�ZLGH�����P� ORQJ�DQG��
EHWZHHQ��������P�GHSWK���7KH�DULVLQJV�ZHUH�ORJJHG�LQ�DFFRUGDQFH�ZLWK�%6����������
DQG�%6������
�
$�VORWWHG�VWDQGSLSH�ZDV�SODFHG�YHUWLFDOO\�LQ�WKH�SLW�DQG�JUDYHO�ZDV�EDFNILOOHG�LQWR�WKH�
ERWWRP�RI�WKH�SLW�WR�SUHYHQW�WKH�VLGHV�IDOOLQJ�LQ�GXULQJ�ZDWHU�LQIOX[��
�
7KH�SLWV�ZHUH�ILOOHG�IURP�D�ZDWHU�ERZVHU�DQG�WKH�GURS�LQ�OHYHO�WLPHG�DQG�UHFRUGHG�XVLQJ�
D�GLSPHWHU�LQVLGH�WKH�WHPSRUDU\�VWDQGSLSH��

�
���%5(��������µ6RDNDZD\�'HVLJQ¶�%ULWLVK�5HVHDUFK�(VWDEOLVKPHQW�%5(�'LJHVW����������
���%ULWLVK�6WDQGDUGV���������*HRWHFKQLFDO� LQYHVWLJDWLRQ�DQG�WHVWLQJ�±�,GHQWLILFDWLRQ�DQG�&ODVVLILFDWLRQ�RI�6RLO��3DUW����
,GHQWLILFDWLRQ�DQG�GHVFULSWLRQ��%6�(1�,62���������������



/LWWOHERURXJK�)LUH�6WDWLRQ��/LWWOHERURXJK�
3KDVH���*HR�(QYLURQPHQWDO�,QYHVWLJDWLRQ��5LVN�$VVHVVPHQW�DQG�5HPHGLDWLRQ�6WUDWHJ\�

�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

�� *URXQG�&RQGLWLRQV�

���� *HRORJ\�±�*HQHUDOLVHG�6HTXHQFH�
7KH�JURXQG�FRQGLWLRQV�EHQHDWK�WKH�VLWH�FRPSULVHG�PDGH�JURXQG�XQGHUODLQ�E\�QDWXUDO�
VWUDWD�FRPSULVLQJ�YDULDEO\�VLOW\�VDQG\�JUDYHOO\�&/$<��FOD\H\�JUDYHOO\�6$1'�DQG�FOD\H\�
*5$9(/�� � $� VXPPDU\� VHFWLRQ� RI� WKH� ORJV� LV� SURYLGHG� LQ�3ODWH� �����ZLWK� DGGLWLRQDO�
FRPPHQWV�EHORZ��

�

�

�
�

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

�
$GGLWLRQDO�LQIRUPDWLRQ�RQ�JURXQG�FRQGLWLRQV��
�

� 0DGH� *URXQG� ZDV� UHFRUGHG� WR� GHSWKV� RI� ���������PEJO� DQG� JHQHUDOO\�
FRQVLVWHG�RI�YDULDEO\�VDQG\�JUDYHOO\�VLOW�ZLWK�FOLQNHU�DQG�VOLJKWO\�JUDYHOO\�VDQG\�
VLOW\� FOD\��:6���� DQG�:6���� ZHUH� QRWHG� WR� KDYH� D� KDUGVWDQGLQJ� OD\HU� RI�
WDUPDFDGDP��([FHSWLRQV�WR�WKLV�ZHUH��

x� :6�������������PEJO�±�VDQG\�VLOW\�*5$9(/�ZLWK�EULFN��DVK��FOLQNHU�
DQG�UDUH�FOD\�LQFOXVLRQV��

x� :6���� ���������PEJO� DQG� 6$���� ���������PEJO� ±� VDQG\� *5$9(/�
�027��

x� :6�������������PEJO�±�JUDYHOO\�FOD\H\�6$1'�ZLWK�FOD\�LQFOXVLRQV�DQG�
UDUH�EULFN�IUDJPHQWV�

x� :6���� ���������PEJO� ±� JUDYHOO\� VDQG\� &/$<� ZLWK� UDUH� FOLQNHU� DQG�
EULFN�IUDJPHQWV�

x� $�ODQG�GUDLQ�ZDV�HQFRXQWHUHG�LQ�6$����DW�����PEJO��
� 6OLJKW�VXUIDFWDQW�W\SH�RGRXU�QRWHG�LQ�:6�������������PEJO��
� 6OLJKW�RUJDQLF�RGRXU�QRWHG�LQ�:6�������������PEJO��
� )RXQGDWLRQ�SLWV�REVHUYHG�FRQFUHWH�IRRWLQJ�VWHSSLQJ�RXW�����PEJO�LQ�ERWK�SLWV�
DW�����PEJO��$�FOD\�SLSH�ZDV�HQFRXQWHUHG�LQ�)73������PEJO��
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3KDVH���*HR�(QYLURQPHQWDO�,QYHVWLJDWLRQ��5LVN�$VVHVVPHQW�DQG�5HPHGLDWLRQ�6WUDWHJ\�

�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

� 1DWXUDO� VWUDWD� EHORZ� WKH� PDGH� JURXQG� FRQVLVWHG� JHQHUDOO\� RI� VRIW� WR� VWLII�
FRQVLVWHQF\�JUDYHOO\�VDQG\�&/$<��
� 3UREDEOH�ZHDWKHUHG� EHGURFN�ZDV� HQFRXQWHUHG� DW�:6���� DQG�:6���� IURP�
���������PEJO��

�
$SSHQGL[�%�VKRZV�WKH�IXOO�SURILOH�RI�ORJV�DQG�IRXQGDWLRQ�SLWV���
�
7KH� URWDU\� ORJV� LGHQWLILHG� WRSVRLO� RYHU� FOD\� WR� D� PD[LPXP� GHSWK� RI� �PEJO�� &RDO�
0HDVXUHV�6WUDWD�ZDV� UHFRUGHG� WR� D� GHSWK� RI� ��PEJO� LQ� HDFK� ERUHKROH�� ,QWDFW� FRDO�
VHDPV� ZHUH� HQFRXQWHUHG� ZLWKLQ� HDFK� ERUHKROH� DW� GHSWKV� RI� EHWZHHQ� ��P� DQG�
����PEJO��

���� *URXQGZDWHU�
� *URXQGZDWHU�/HYHOV�

1R�JURXQGZDWHU�ZDV�SUHVHQW�LQ�WKH�VRDNDZD\�SLWV���5HVXOWV�RI�WKH�JURXQGZDWHU�GHSWKV�
ZLWKLQ�WKH�ERUHKROHV�DUH�VXPPDULVHG�LQ�7DEOH�������

�

%+�73�
: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\� ���������&�*�� �� ����� ����� ����� <� 1�
:6���� ���� �� �� �� �� �� 1� 1�
:6���� ���� ���������&�6�� �� ����� ����� ����� <� 1�

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

:6���� 'U\� �� �� �� �� �� 1� 1�
7DEOH������6XPPDU\�RI�ZDWHU�VWULNH�GHSWKV�ZLWKLQ�ERUHKROHV��
5HVSRQVH�=RQHV���
0* 0DGH�*URXQG��* �*UDYHO��6 6DQG��& &OD\��

� 3HUPHDELOLW\�7HVWV�

6RDNDZD\�WHVWV�ZHUH�DOVR�FDUULHG�RXW�ZLWKLQ�FOD\�VWUDWD��7KH�UHVXOWV�RI�WKH�VRDNDZD\V�
DUH�SUHVHQWHG�LQ�$SSHQGL[�)�DQG�VXPPDULVHG�LQ�7DEOH������
�
%5(������LQGLFDWHV�WKDW�WKH�FDOFXODWLRQ�RI�WKH�VRLO�LQILOWUDWLRQ�UDWH�LV�PDGH�IURP�WKH�WLPH�
WDNHQ�IRU�WKH�ZDWHU�OHYHO�WR�IDOO�IURP�����WR�����HIIHFWLYH�VWRUDJH�GHSWK�LQ�HDFK�SLW��
�
6RLO�LQILOWUDWLRQ�UDWH��݂ ൌ ௏೛ళఱషమఱ

௔೛ఱబ�ൈ௧೛ళఱషమఱ�
�

:KHUH��
�
9S������ �WKH�HIIHFWLYH�VWRUDJH�YROXPH�RI�ZDWHU�LQ�WKH�WULDO�SLW�EHWZHHQ�����DQG�����
HIIHFWLYH�GHSWK��
DS��� �WKH�LQWHUQDO�VXUIDFH�DUHD�RI�WKH�WULDO�SLW�XS�WR�����HIIHFWLYH�GHSWK�LQFOXGLQJ�WKH�
EDVH�DUHD��
WS������ �WKH�WLPH�IRU�WKH�ZDWHU�OHYHO�WR�IDOO�IURP�����WR�����HIIHFWLYH�GHSWK��
��
'XH�WR�WKH�VORZ�UDWH�DW�ZKLFK�ZDWHU�GUDLQHG��WKUHH�WHVWV�ZHUH�QRW�FDUULHG�RXW�DQG�ZHUH�
WHUPLQDWHG�EHIRUH�WKH�UHTXLUHG�HIIHFWLYH�GHSWK����

� �

�
���%5(��������µ6RDNDZD\�'HVLJQ¶�%ULWLVK�5HVHDUFK�(VWDEOLVKPHQW�%5(�'LJHVW����������
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�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

73� 7HVW�
1R��

6WUDWD�DW�7HVW�/HYHO� 7LPH�IRU�RXWIORZ�EHWZHHQ�
����DQG������PLQV��

6RLO�LQILOWUDWLRQ�UDWH��
�P�V��

6$���� �� *UDYHOO\�VOLJKWO\�VDQG\�
&OD\� 1RW�UHDFKHG� 7HVW�)DLOHG�

6$���� �� *UDYHOO\�VOLJKWO\�VDQG\�
&OD\� 1RW�UHDFKHG� 7HVW�)DLOHG�

7DEOH������6XPPDU\�RI�VRDNDZD\�WHVWV�DQG�SHUPHDELOLW\��
�
%DVHG�RQ�WKH�DERYH��LW�LV�XQOLNHO\�WKDW�VRDNDZD\V�ZLOO�EH�IHDVLEOH�IRU�WKLV�VLWH��

���� ,Q�6LWX�*HRWHFKQLFDO�7HVWLQJ�
� 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[�%����

�
$SSUR[LPDWH�
'HSWK��PEJO��

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

���� ����&O�� ���&O�� �� ���&O�� ���0*��
���� ����&O�� ����&O�� ���&O�� ����&O�� ����&O��
���� ����&O�� ����&O�� ����15�� ����&O�� ����&O��
���� ����&O�� ����&O�� ���&O�� ����*�� ����*��
���� ����&O�� �� ����&O�� �� ��

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

� 6KHDU�9DQHV�DQG�3RFNHW�3HQHWURPHWHU�5HDGLQJV�

+DQG� VKHDU� YDQH� DQG� SRFNHW� SHQHWURPHWHU� UHDGLQJV�� UHFRUGLQJ� XQGUDLQHG� VKHDU�
VWUHQJWK��VX���ZHUH�WDNHQ�ZLWKLQ�WKH�FOD\�VWUDWD��7KH�UHVXOWV�DUH�VXPPDULVHG�LQ�7DEOH���
��DQG�SURYLGHG�ZLWKLQ�WKH�SURILOH�ORJV�LQ�$SSHQGL[�%���

�
7KH�JUDYHO�ULFK�FRQWHQW�RI�FOD\�LQ�:6����EHWZHHQ��������PEJO�PHDQW�QR�UHDGLQJ�ZDV�
DEOH�WR�EH�WDNHQ���
�
$SSUR[LPDWH�
'HSWK��PEJO��

$YHUDJH�8QGUDLQHG�6KHDU�6WUHQJWK��N1�P���

6$���� 6$���� :6���� :6���� :6���� :6���� :6����

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

*:�/HYHO� �� �� ���������� ����� ���������� ����� �
7DEOH������6XPPDU\�RI�DYHUDJH�KDQG�VKHDU�YDQH�DQG�SRFNHW�SHQHWURPHWHU�UHDGLQJV��
1RWHV��
*URXQGZDWHU�OHYHO�EDVHG�RQ�VWULNHV�GXULQJ�LQYHVWLJDWLRQ�DQG�PRQLWRULQJ�GDWD��
6KHDU�YDQH�UHDGLQJV�FDQ�EH�LQIOXHQFHG�E\�FRDUVH�PDWHULDO�LQFOXGLQJ�VLOW��
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�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

���� *HRWHFKQLFDO�/DERUDWRU\�7HVWLQJ�
� $WWHUEHUJ�/LPLWV��

5HSUHVHQWDWLYH�VDPSOHV�RI�QDWXUDO�FOD\�ZHUH�VXEMHFWHG�WR�$WWHUEHUJ�/LPLWV��SODVWLFLW\��
DQG�0RLVWXUH�&RQWHQW�WHVWLQJ���5HVXOWV�DUH�SUHVHQWHG�LQ�$SSHQGL[�'�DQG�VXPPDULVHG�
LQ�7DEOH�������
�
7DEOH�����DOVR�LQFOXGHV�WKH�PRGLILHG�SODVWLFLW\�LQGH[�DV�GHWDLOHG�LQ�&KDSWHU�����'��RI�
WKH�1+%&�VWDQGDUGV��PRGLILHG�SODVWLFLW\�LQGH[� �SODVWLFLW\�LQGH[�[���OHVV�WKDQ����ȝP�
VLHYH����������
�

/RFDWLRQ� 'HSWK�
�PEJO��

0RLVWXUH�
&RQWHQW�
����

/LTXLG�
/LPLW�
����

3ODVWLF�
/LPLW�
����

3ODVWLFLW\�
,QGH[����� &ODVV�

3DVVLQJ�
����PLFURQ�

����

0RGLILHG�
3ODVWLFLW\�
,QGH[�����

:6���� �������� ��� ��� ��� ��� &,� ��� ������
:6���� �������� ��� ��� ��� ��� &,� ��� ������
:6���� �������� ��� ��� ��� ��� &,� ��� ������
6$���� �������� ��� ��� ��� ��� &,� ��� ������

7DEOH������6XPPDU\�RI�SODVWLFLW\�LQGH[�WHVWLQJ��
�
7KH�PRGLILHG�SODVWLFLW\�LQGH[�LV�EHWZHHQ�����DQG������7KLV�FKDUDFWHULVHV�WKH�FOD\�DV�
KDYLQJ�D�ORZ�WR�PHGLXP�YROXPH�FKDQJH�SRWHQWLDO���

� 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��
�
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�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

�� *HRWHFKQLFDO�$VVHVVPHQW�

���� 3URSRVHG�'HYHORSPHQW�
,W�LV�XQGHUVWRRG�WKDW�WKH�LQYHVWLJDWLRQ�ZDV�XQGHUWDNHQ�LQ�VXSSRUW�RI�D�IXWXUH�SODQQLQJ�
DSSOLFDWLRQ�IRU�FRPPHUFLDO�XVH�IRU�DQ�H[WHQVLRQ�DQG�UHIXUELVKPHQW�RI�DQ�H[LVWLQJ�ILUH�
VWDWLRQ��
�
'HWDLOV�RI�WKH�SURSRVHG�ORDGLQJV�DUH�QRW�NQRZQ�DQG�WKHUHIRUH�D�OLQH�ORDGLQJ�RI���N1�P�
KDV�EHHQ�DVVXPHG�IRU�SUHOLPLQDU\�DVVHVVPHQW�SXUSRVHV�RQO\����
�
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����

���� 6XPPDU\�RI�*URXQG�&RQGLWLRQV�
*URXQG� FRQGLWLRQV� LGHQWLILHG� DW� WKH� VLWH� DUH� GHWDLOHG� LQ� 6HFWLRQ� ����� DQG� W\SLFDOO\�
FRPSULVHV�0DGH�*URXQG�XS�WR�����PEJO�RYHU�QDWXUDO�FRKHVLYH�VXSHUILFLDO�GHSRVLWV�RI�
&/$<���2UJDQLF�&/$<�ZDV�HQFRXQWHUHG�DW�D�GHSWK�RI�EHWZHHQ����������PEJO�ZLWKLQ�
:6����� ,W� LV�EHOLHYHG� WKDW�EHGURFN�PD\�KDYH�EHHQ�HQFRXQWHUHG�DW� WKH� ORFDWLRQV�RI�
:6����DQG�:6����DW�GHSWKV�RI�EHWZHHQ�����P�DQG�����PEJO��

���� 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��
�
� 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�PD\�EH�HQFRXQWHUHG�RQ�VLWH��7KHVH�VKRXOG�EH�H[FDYDWHG�IURP�
EHORZ�WKH�SURSRVHG�GHYHORSPHQW�IRRW�SULQW�ZLWK�WKH�UHVXOWLQJ�YRLG�EDFNILOOHG���

�
7KH� QHDU� VXUIDFH� VRLOV�PD\� SRWHQWLDOO\� EH� GLVWXUEHG� E\�ZHDWKHULQJ� DQG� VLWH� WUDIILF���
3UHFDXWLRQV�VKRXOG�EH�WDNHQ�WR�DYRLG�WKLV��DV�H[FHVVLYH�GLVWXUEDQFH�PD\�UHVXOW�LQ��PRUH�
RQHURXV�IORRU�VODE�GHVLJQ��URDG�FDS�WKLFNQHVV�DQG�LQFUHDVHG�DPRXQW�RI�VLWH�GLVSRVDO�
HWF����
�
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�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

���� )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����
�
6WUHQJWK�RI�WKH�QDWXUDO�FRKHVLYH�PDWHULDO�KDV�EHHQ�DVVHVVHG�XVLQJ�LQ�VLWX�WHVWLQJ�E\�
637��33�DQG�69�� �7KH� UHVXOWV�RI� WKH� WHVWLQJ�KDYH�EHHQ�SORWWHG�DJDLQVW�GHSWK�DV� LV�
VKRZQ�LQ�*UDSK�����EHORZ��

�
*UDSK������6XPPDU\�RI�VX�YV�GHSWK�IURP�LQ�VLWX�637��33�DQG�69�WHVWLQJ��
�
)URP�*UDSK����� LW� FDQ�EH�VHHQ� WKDW� WKH�VWUHQJWK�RI� WKH�FRKHVLYH�GHSRVLWV� W\SLFDOO\�
LQFUHDVH�ZLWK�GHSWK�LQ�DOO�WKUHH�W\SHV�RI�LQ�VLWX�WHVWLQJ��
�
$�FRQVHUYDWLYH�VX�RI���N3D� LV�DVVLJQHG� WR� WKH�FRKHVLYH�PDWHULDO� IURP�D�GHSWK�RI� F��
���PEJO� IRU� WKH�QDWXUDO�VXSHUILFLDO�GHSRVLWV�� UHWXUQLQJ�DQ�DOORZDEOH�EHDULQJ�FDSDFLW\�
�$%&��RI���N1�P��IRU�VWULS�WUHQFK�ILOO�IRXQGDWLRQV��
�

� 6WULS�)RXQGDWLRQV�

6WULS�IRXQGDWLRQV�VKRXOG�EH�FRQVWUXFWHG�DW�OHDVW����PP�LQ�WR�WKH�XQGHUO\LQJ�ILUP�&/$<���
$W�WKLV�GHSWK�DQ�DOORZDEOH�EHDULQJ�FDSDFLW\�RI���N1�Pð�KDV�EHHQ�FDOFXODWHG�XVLQJ�D�
)DFWRU�RI�VDIHW\�RI�����DQG�DQ�XQGUDLQHG�VKHDU�VWUHQJWK� �VX��RI���N1�Pð�WDNHQ�IURP�
*UDSK������
�
6KRXOG� IRXQGDWLRQV� EH� WDNHQ� WR� ����PEJO� E\� GHHS� VWULS�WUHQFK�� WKHQ� DQ� $%&� RI�
���N1�P��FRXOG�EH�DFKLHYHG��XWLOLVLQJ�DQ�VX�RI���N3D��
�
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�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

$WWHUEHUJ� /LPLWV� GHWHUPLQDWLRQV�� VXPPDULVHG� LQ� 7DEOH� ���� VKRZ� WKH� FOD\� WR� EH� RI�
LQWHUPHGLDWH�SODVWLFLW\�DQG�DV�VXFK�WKH�VLGHV�RI�WKH�IRXQGDWLRQV�PD\�UHTXLUH�SURWHFWLRQ�
XVLQJ�FOD\�ERDUG�RU�VLPLODU�����
�
)RXQGDWLRQ�GHSWKV�VKRXOG�WDNH�DFFRXQW�RI�WKH�SUHVHQFH�RI�H[LVWLQJ�DQG�SURSRVHG�WUHHV�
ZLWK� IRXQGDWLRQV� GHHSHQHG� ORFDOO\� LQ� DFFRUGDQFH� ZLWK� WKH� UHTXLUHPHQWV� RI� 1+%&�
6WDQGDUGV�IRU�D�FOD\�RI� ORZ�WR�PHGLXP�SODVWLFLW\�� ,W� LV�UHFRPPHQGHG�WKDW�DW�ZRUNLQJ�
GUDZLQJ�VWDJH�D�IRXQGDWLRQ�VFKHGXOH�LV�SUHSDUHG�IRU�WKH�GHYHORSPHQW�WDNLQJ�DFFRXQW�
RI�WKH�VRLO�SODVWLFLW\�DQG�WKH�ORFDWLRQV�RI�WUHHV��

� 3DG�)RXQGDWLRQV�

%DVHG�XSRQ�WKH�VX�REWDLQHG�IURP�WKH�LQ�VLWX�DQG�ODERUDWRU\�WHVWLQJ�RI�WKH�*ODFLDO�7LOO�
PDWHULDO��DQ�DVVHVVPHQW�KDV�EHHQ�PDGH�RQ�D�SDG�IRXQGDWLRQ�VXSSRUWLQJ�FROXPQ�ORDGV���
)RU� SUHOLPLQDU\� DVVHVVPHQW� SXUSRVHV�� WZR� VL]HV� RI� SDG� ��P�� DQG� �P��� KDYH� EHHQ�
FRQVLGHUHG�DW�GHSWKV�RI��P�DQG��PEJO���7KH�EHDULQJ�FDSDFLW\�DVVHVVPHQW�KDV�EHHQ�
PDGH��LQ�OLQH�ZLWK�FRPELQDWLRQ����SDUWLDO�IDFWRUV�RQ�$FWLRQV��DQG�&RPELQDWLRQ����SDUWLDO�
IDFWRUV�RQ�PDWHULDOV���UHVXOWV�DUH�VKRZQ�LQ�7DEOH������
�

3DG�6L]H� 3DG�'HSWK��PEJO�� $OORZDEOH�/RDG��N1��

�P�������P�[�����P��
����� ���������
����� ����������

�P�������P�[�����P��
����� ����������
����� ����

7DEOH������6XPPDU\�RI�SDG�$OORZDEOH�/RDG��
�
7KH�SDGV�VKRZ�DQ�$%&�RI���N1�IRU�D��P��SDG�DQG����N1�IRU�D��P��SDG�IRXQGDWLRQ�
SODFHG� DW� D� GHSWK� RI� �PEJO� LQ� WKH� WDUJHW� VWUDWXP� RI� ILUP� &/$<� �*ODFLDO� 7LOO��� � 6WULS�
IRXQGDWLRQV�VXSSRUWLQJ�FODGGLQJ�ZDOOV�VKRXOG�EH�DEOH�WR�VXSSRUW�ORDGLQJV�RI���N1�P���
�
7KH�DERYH�LV�IRU�DVVHVVPHQW�SXUSRVHV�RQO\��IRXQGDWLRQ�GHVLJQ�VKRXOG�EH�XQGHUWDNHQ�
E\�D�VSHFLDOLVW�FRQWUDFWRU��

���� *URXQG�)ORRU�6ODEV�
'XH�WR�WKH�SUHVHQFH�RI�YDU\LQJ�WKLFNQHVV¶�XSWR�����P�GHSWK�RI�0DGH�*URXQG�DFURVV�
WKH�VLWH�LW�LV�FRQVLGHUHG�WKDW�VXLWDEOH�SUHSDUDWLRQ�RI�WKH�VXE�JUDGH��E\�D�FRPELQDWLRQ�RI�
H[FDYDWLRQ�DQG�UH�FRPSDFWLRQ��D�JURXQG�EHDULQJ�IORRU�VODE�VKRXOG�SURYH�VXLWDEOH�IRU�
WKH�SURSRVHG�EXLOGLQJV��
�
)ORRU�VODEV�VKRXOG�EH�GHVLJQHG�E\�D�VXLWDEO\�H[SHULHQFHG�VWUXFWXUDO�HQJLQHHU��

���� 3DYHPHQW�&RQVWUXFWLRQ�
8QWUHDWHG�0DGH�*URXQG�LV�FRQVLGHUHG�XQVXLWDEOH�DV�D�VXE�JUDGH�GXH�WR�LWV�SRWHQWLDO�
YDULDELOLW\�DQG�SRWHQWLDOO\�ORZ�VWUHQJWK�KLJK�FRPSUHVVLELOLW\���,W�VKRXOG�EH�UHPRYHG�WR�D�
GHSWK�RI����P�EHORZ�IRUPDWLRQ�OHYHO�DQG�VRUWHG�WR�UHPRYH�DQ\�XQVXLWDEOH�RU�GHOHWHULRXV�
PDWHULDOV�� �7KH�VXE� IRUPDWLRQ�VKRXOG�EH�UROOHG�DQG�VXLWDEOH�H[FDYDWHG�PDWHULDO�FDQ�
WKHQ�EH� UHSODFHG�� XS� WR� IRUPDWLRQ� OHYHO�� LQ� IXOO\� FRPSDFWHG� WKLQ� OD\HUV�� �$Q\�GHILFLW�
VKRXOG�EH�PDGH�XS�ZLWK� VXLWDEOH� LPSRUWHG� ILOO� FRPSDFWHG�DV�DERYH�� �)ROORZLQJ� WKLV�
WUHDWPHQW�DQ�RYHUDOO�GHVLJQ�&%5�RI������VKRXOG�EH�DYDLODEOH��DOWKRXJK�WKLV�ZLOO�UHTXLUH�
FRQILUPDWLRQ�DW�D�ODWHU�GDWH�WKURXJK�LQ�VLWX�&%5�WHVWV��
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�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

���� 'UDLQDJH�
7KH�SUHVHQFH�RI�VXEVWDQWLDO�GHSWKV�RI�0DGH�*URXQG��XS�WR�����P�WKLFNQHVV��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��
�
7KH� VRLO� LQILOWUDWLRQ� WHVWV� GLG� QRW� VKRZ� VXLWDEOH� VRDNDJH� SRWHQWLDO�� � ,W� LV� QRW�
UHFRPPHQGHG�WKDW�VRDNDZD\V�DUH�XVHG�IRU�GLVSRVDO�RI�VXUIDFH�ZDWHU�UXQRII��

���� &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���,W�LV�DQWLFLSDWHG�WKDW�DQ\�REVWUXFWLRQV�HQFRXQWHUHG�ZLOO�EH�JUXEEHG�RXW�
GXULQJ�WKH�UHGXFHG�OHYHO�GLJ�IRU�WKH�VXE�VWUXFWXUH�ZRUNV��
�
*URXQGZDWHU� VHHSDJH� ZDV� UHFRUGHG� LQ� WZR� RI� WKH� 7ULDO� +ROHV�� HYLGHQW� RI� LVRODWHG�
SHUFKHG�ZDWHU�LQ�WKH�&/$<���*HQHUDOO\�WULDO�SLWV�ZHUH�VWDEOH��
�
'XH� WR� WKH� YDULDELOLW\� RI� WKH�0DGH�*URXQG� LW� LV� FRQVLGHUHG� WKDW� DOO� H[FDYDWLRQV� DUH�
VXSSRUWHG�RU�EDWWHUHG�EDFN� LQ�DFFRUGDQFH�ZLWK�JXLGDQFH�FRQWDLQHG� LQ�&,5,$�5��������
*URXQGZDWHU�VHHSDJHV�ZHUH�QRWHG� LQ� WZR�RI� WKH�H[SORUDWRU\�KROHV��KRZHYHU�� WKHVH�
ZHUH�PLQRU�DQG�LW�LV�FRQVLGHUHG�WKDW�FRQYHQWLRQDO�VXPS�SXPSLQJ�VKRXOG�EH�DGHTXDWH��

����� &RQVWUXFWLRQ�$FWLYLW\�DQG�,QVSHFWLRQ�
7KH�IROORZLQJ�DFWLYLWLHV�DQG�LQVSHFWLRQV�VKRXOG�EH�LQFRUSRUDWHG�LQ�WR�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��
�

�
�

���&,5,$�5HSRUW����±�7UHQFKLQJ�3UDFWLFH�±�6HFRQG�(GLWLRQ�������UHYLVLRQ��
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�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

� 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(���

�
� �
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�
7KH�/.�*URXS� ��� 1RYHPEHU������
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�´�



/LWWOHERURXJK�)LUH�6WDWLRQ��/LWWOHERURXJK�
3KDVH���*HR�(QYLURQPHQWDO�,QYHVWLJDWLRQ��5LVN�$VVHVVPHQW�DQG�5HPHGLDWLRQ�6WUDWHJ\�

�

�
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5HI��/.&���������

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� DQ� H[WHQVLRQ� WR� WKH� H[LVWLQJ� ILUH� VWDWLRQ� EXLOGLQJ��
WKHUHIRUH�WKH�DVVHVVPHQW�FULWHULD�IRU�FRPPHUFLDO�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���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� ��� 1RYHPEHU������
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��
�
2WKHU�&RQWDPLQDQWV�ZLWK�QR�&�6/V��/40�6�8/V��$75,6.�669V�RU�&/�$,5(�*$&V�

�
� 3)26�3)$6�±�7KHUH�DUH�QR�8.�DVVHVVPHQW�FULWHULD�DYDLODEOH��7KHUHIRUH��DV�DQ�
LQLWLDO� VFUHHQ�� DVVHVVPHQW� FULWHULD� GHULYHG� E\� WKH� 86� DQG� RWKHU� ,QWHUQDWLRQDO�
6WDWHV�KDYH�EHHQ�XVHG��7KHVH�KDYH�EHHQ�VXPPDULVHG�E\�WKH�,75&����DQG�DUH�
SUHVHQWHG� LQ�$SSHQGL[�*��7KH�DVVHVVPHQW�FULWHULD� LV�EDVHG�RQ�UHVLGHQWLDO�XVH�
RQO\��WKHUHIRUH��DUH�FRQVLGHUHG�WR�EH�FRQVHUYDWLYH���7KH�$XVWUDOLDQ�DVVHVVPHQW�
FULWHULD� LQFOXGHV� WZR� UHVLGHQWLDO� VFHQDULRV�� WKH� µUHVLGHQWLDO� ZLWK� PLQLPDO�
RSSRUWXQLW\�IRU�VRLO�DFFHVV¶�KDV�EHHQ�XVHG��

�
� 0%$6� ±� KLVWRULFDOO\� XVHG� DV� DQ� LQGLFDWRU� IRU� WKH� OHYHO� RI� FRQWDPLQDQWV�ZLWKLQ�
ILUHILJKWLQJ�IRDPV�DQG�IURP�YHKLFOH�ZDVKLQJ���$OWKRXJK�WKHVH�DUH�QRW�ZLGHO\�WHVWHG�
VLQFH� WKH� GHYHORSPHQW� RI� 3)$6� WHVWLQJ�� VRPH� WHVWV� ZHUH� FDUULHG� RXW� DV� D�
FRPSDULVRQ� WR�SUHYLRXV� LQYHVWLJDWLRQ�ZRUN�� �7KHUH�DUH�QR�FXUUHQW�DVVHVVPHQW�
FULWHULD� DYDLODEOH� IRU�0%$6�� � 7KHUHIRUH�� IXUWKHU� TXDOLWDWLYH� DVVHVVPHQW�ZLOO� EH�
FRQVLGHUHG�ZKHUH�WKH\�DUH�DERYH�/LPLWV�RI�'HWHFWLRQ����

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

$OO�DQDO\VLV�VKHHWV�DUH�SUHVHQWHG�LQ�$SSHQGL[�&����
�
5HVXOWV� KDYH� EHHQ� FRPSDUHG� WR� WKH� UHOHYDQW� DVVHVVPHQW� FULWHULD� DQG� QR� HOHYDWHG�
FRQWDPLQDQWV�ZHUH�LGHQWLILHG����
�
$VEHVWRV�ZDV�LGHQWLILHG��DV�GHWDLOHG�LQ�7DEOH������
�

6DPSOH�/RFDWLRQ� ,'� 7\SH�
:6�������������P�� &KU\VRWLOH� )LEUHV�&OXPSV�

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�$JHQF\���
WHFKQLFDO�UHSRUW�ZDV�FDOFXODWHG�IRU�WKH�VDPSOHV���7KLV�VKRXOG�EH�XQGHUWDNHQ�ZKHQ�WKHUH�
DUH�QR�HOHYDWHG�SHWUROHXP�K\GURFDUERQV��ZKHQ�FRPSDUHG� WR�DVVHVVPHQW�FULWHULD�RI�
LQGLYLGXDO�IUDFWLRQV���$�+,�ZDV�FDOFXODWHG�IRU�:6�����������P��6HH�$SSHQGL[�+���$�+,�
ZDV� QRW� FDOFXODWHG� IRU� WKH� UHPDLQLQJ� VDPSOHV� DV� QR� RU� PLQLPDO� SHWUROHXP�
K\GURFDUERQV�IUDFWLRQV�ZHUH�SUHVHQW��
�
+,�UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH�������
�

6DPSOH�/RFDWLRQ� +D]DUG�,QGH[� )XUWKHU�FRQVLGHUDWLRQ�UHTXLUHG"�
:6������������P�� ����� 1�

7DEOH������6XPPDU\�RI�+D]DUG�,QGH[�
� �

�
���KWWSV���SIDV���LWUFZHE�RUJ�IDFW�VKHHWV��
���($���������³7KH�8.�$SSURDFK�IRU�(YDOXDWLQJ�+XPDQ�+HDOWK�5LVNV�IURP�3HWUROHXP�+\GURFDUERQV�LQ�6RLOV�´�6FLHQFH��
UHSRUW�3������75���
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5HI��/.&���������

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

0HWDOV��3$+V��*O\FRO�
�
1R� HOHYDWHG� FRQFHQWUDWLRQV� RI� KHDY\� PHWDOV�� 3$+V� RU� HWK\OHQH� JO\FRO� KDYH� EHHQ�
LGHQWLILHG�LQ�DQ\�VRLO�VDPSOH�ZKHQ�FRPSDUHG�DJDLQVW�UHOHYDQW�FULWHULD���

�
7KH� SUREDELOLW\� RI� WKHVH� FRQWDPLQDQWV� DIIHFWLQJ� VLWH� XVHUV� LV� WKHUHIRUH� FRQVLGHUHG�
XQOLNHO\�� :LWK� D� PHGLXP� FRQVHTXHQFH�� WKH� ULVN� LV� FRQVLGHUHG� WR� EH� ORZ� DQG� QR�
UHPHGLDWLRQ�LV�UHFRPPHQGHG����
�
3HWUROHXP�+\GURFDUERQV�
�
$�VDPSOH�WDNHQ�IURP�:6����LGHQWLILHG�ORZ�FRQFHQWUDWLRQV�RI�KHDY\�HQG�K\GURFDUERQV��
EXW�QRQH�ZHUH�DERYH�DVVHVVPHQW�FULWHULD���7KH�KD]DUG�LQGH[�RI�WKLV�VDPSOH�ZDV�OHVV�
WKDQ�RQH����

�
/.&�FRQVLGHUV�WKH�SUREDELOLW\�RI�K\GURFDUERQ�FRQWDPLQDWLRQ�DIIHFWLQJ�VLWH�XVHUV��YLD�
LQJHVWLRQ�DQG�GHUPDO�FRQWDFW��DV�XQOLNHO\��*LYHQ�D�PHGLXP�FRQVHTXHQFH�D�ORZ�ULVN�LV�
FRQVLGHUHG�DSSURSULDWH�DQG�QR�UHPHGLDWLRQ�LV�UHFRPPHQGHG��
�
$VEHVWRV�
�
$VEHVWRV� �FKU\VRWLOH��ZDV� LGHQWLILHG� LQ�:6�����7KH�DVEHVWRV�ZDV� LGHQWLILHG�DV� IUHH�
ILEUHV�FOXPSV��7KH�PDGH�JURXQG�EHQHDWK�WKH�WDUPDFDGDP�ZDV�JUDQXODU�DQG�FRQWDLQHG�
IUHTXHQW�EULFN�IUDJPHQWV�ZKLFK�ZDV�GLIIHUHQW�WR�JURXQG�FRQGLWLRQV�LGHQWLILHG�DFURVV�WKH�
UHVW� RI� WKH� VLWH�� 7KH� DVEHVWRV� LV� OLNHO\� DVVRFLDWHG�ZLWK� WKH�GHPROLWLRQ� W\SH�PDWHULDO�
LGHQWLILHG�LQ�WKLV�VDPSOLQJ�ORFDWLRQ����
�
1R�RWKHU�VDPSOHV�WHVWHG�FRQWDLQHG�DVEHVWRV��WKHUHIRUH�WKH�VDPSOH�LV�FRQVLGHUHG�WR�EH�
ORFDOLVHG� WR� WKH� DUHD� DURXQG� :6����� 7KH� ORFDWLRQ� LV� QRW� ZLWKLQ� DQ� DUHD� RI� VRIW�
ODQGVFDSLQJ�RU�ZKHUH�GHYHORSPHQW� LV� WR� WDNH�SODFH��DQG�DV� LW� WR� UHPDLQ� LQ�DQ�DUHD�
FRYHUHG�E\�FRQFUHWH�DQG�VKRXOG�QRW�DIIHFW�VLWH�XVHUV���
�
7KH�SUREDELOLW\�LV�FRQVLGHUHG�WR�EH�XQOLNHO\��:LWK�D�PHGLXP�FRQVHTXHQFH�WKH�ULVN� LV�
DVVXPHG�WR�EH�ORZ�DQG�QR�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����
�
3)$6���3)26�DQG�6XUIDFWDQWV�DV�0%$6�
�
7KH�PDMRULW\�RI�UHVXOWV�IRU�3)$6�DUH�EHORZ�GHWHFWLRQ�OLPLWV��7RWDO�3)26�FRQFHQWUDWLRQ�
ZDV�������J�NJ��7KLV�LQGLFDWHV�VRPH�VKRUW�WHUP���ORFDOLVHG�XVH�RQ�VLWH�LQ�WKH�DUHD�RI�
:6����� ZKLFK� LV� ORFDWHG� DGMDFHQW� WR� WKH� H[LVWLQJ� WUDLQLQJ� WRZHU� RQ� VLWH�� :KHQ�
FRPSDUHG�WR�DYDLODEOH�DVVHVVPHQW�FULWHULD���PJ�NJ��QR�H[FHHGDQFHV�DUH�UHFRUGHG��
�
$OWKRXJK� WKH� DVVHVVPHQW� FULWHULD� XVHG� IRU� 3)26� DUH� QRW� 8.� GHULYHG�� WKH\� DUH�
FRQVLGHUHG�WR�EH�FRQVHUYDWLYH�JLYHQ�WKH�ODQG�XVH��7KH�PDLQ�SDWKZD\�DVVRFLDWHG�ZLWK�
3)26�DQG�KXPDQ�KHDOWK�LV�LQJHVWLRQ�DQG�WKH�ELRDFFXPXODWLRQ�LQ�WKH�ERG\���*LYHQ�WKH�
FXUUHQW� DQG� SURSRVHG� XVH� RI� WKH� VLWH�� LV� LW� QRW� DQWLFLSDWHG� WKDW� VLWH� XVHUV�ZLOO� KDYH�
VLJQLILFDQW�H[SRVXUH�WR�PDGH�JURXQG�RQ�VLWH�WR�DOORZ�LQJHVWLRQ�RI�WKH�FRQWDPLQDQWV�LQ�
WKH�VRLO�JLYHQ�WKDW�WKLV�ORFDWLRQ�LV�ZLWKLQ�DQ\�VRIW�ODQGVFDSLQJ���$OVR��JLYHQ�WKH�VLWH�XVH��
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5HI��/.&���������

WKH� UHFHSWRUV� IUHTXHQWO\�XVLQJ�VLWH�DUH�QRW�DQWLFLSDWHG� WR�EH� WKH�PRVW�VHQVLWLYH� �L�H��
FKLOGUHQ���
�
$OWKRXJK� D� GHWHFWDEOH� FRQFHQWUDWLRQ� RI� 0%$6�ZDV� LGHQWLILHG� LQ�:6����� WKLV� LV� QRW�
FRQVLGHUHG�WR�SRVH�D�VLJQLILFDQW�ULVN�WR�VLWH�XVHUV�DV�GHWDLOHG�DERYH��OLPLWHG�H[SRVXUH�
DQG�UHODWLYHO\�ORZ�VHQVLWLYLW\�RI�WKH�UHFHSWRU���
�
7KHUHIRUH��WKH�SUREDELOLW\�RI�3)26�3)$6�DQG�0%$6�LV�FRQVLGHUHG�WR�EH�XQOLNHO\���:LWK�
D�PHGLXP�FRQVHTXHQFH��WKH�ULVN�LV�ORZ�DQG�QR�UHPHGLDWLRQ�LV�UHTXLUHG��

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

1R� YLVXDO� �� ROIDFWRU\� HYLGHQFH� RI� YRODWLOH� FRQWDPLQDQWV� ZDV� LGHQWLILHG� GXULQJ� WKH�
LQYHVWLJDWLRQ��7KH�3,'�GLG�QRW�GHWHFW�DQ\�792&V��&RQILUPDWRU\�VRLO�DQDO\VLV�GLG�QRW�
GHWHFW�DQ\�92&V���692&V�DERYH�GHWHFWLRQ�OLPLWV��
�
/.&�WKHUHIRUH�FRQVLGHU�WKH�SUREDELOLW\�RI�YRODWLOH�FRQWDPLQDQWV�DIIHFWLQJ�VLWH�XVHUV�DV�
XQOLNHO\�� 7KH� FRQVHTXHQFH� LV� H[SHFWHG� WR� EH� PHGLXP�� JLYLQJ� D� ORZ� ULVN� DQG� QR�
UHPHGLDWLRQ�LV�UHTXLUHG�ZLWK�UHVSHFW�WR�SROOXWDQW�OLQNDJH����

���� *DV�5LVN�$VVHVVPHQW�
*DV�PRQLWRULQJ�ZDV�QRW�FDUULHG�RXW�DV�SDUW�RI�WKLV�DVVHVVPHQW��7KH�35$�LGHQWLILHG�D�
PRGHUDWH� ULVN� DQG� UHFRPPHQGHG� JDV� PRQLWRULQJ� GHSHQGLQJ� RQ� JURXQG� FRQGLWLRQV�
LGHQWLILHG��
�
1R�VLJQLILFDQW�GHSWKV�RUJDQLF� ��SXWUHVFLEOH�PDWHULDO�ZDV�HQFRXQWHUHG�RQ�VLWH��0DGH�
JURXQG�ZDV� DSSUR[LPDWHO\� �P� WKLFN� DQG� FRPSULVHG� EULFN�� DVK� DQG� FOLQNHU�� /LPLWHG�
DPRXQWV�RI�VOLJKWO\�RUJDQLF�PDWHULDO�ZDV�LGHQWLILHG�LQ�:6���������P�WKLFN����
�
5RWDU\�ORJV�KDYH�LGHQWLILHG�LQWDFW�FRDO�VHDPV�DW�EHWZHHQ������DQG�����PEJO��$V�WKH�
FRDO� LV� LQ� LQWDFW�DQG�SURRI�GULOOLQJ�DQG�JURXWLQJ�KDV�EHHQ�UHFRPPHQGHG�IRU� WKH�VLWH��
/.&� FRQVLGHU� WKDW� D� VLJQLILFDQW� ULVN� RI� PLJUDWLRQ� IURP� DQ\� UHVLGXDO� JURXQG� JDV� LV�
XQOLNHO\��
�
*LYHQ�WKH�JURXQG�FRQGLWLRQV�HQFRXQWHUHG��/.&�FRQVLGHUV�WKH�SUREDELOLW\�RI�JDV�SRVLQJ�
D�ULVN�WR�VLWH�XVHUV�DV�XQOLNHO\��7KH�FRQVHTXHQFH�LV�VHYHUH��ZKLFK�JLYHV�D�PRGHUDWH���
ORZ�ULVN���*LYHQ�WKH�NQRZQ�JURXQG�FRQGLWLRQV��/.&�FRQVLGHUV�WKHUH�WR�EH�D�ORZ�ULVN�DQG�
QR�IXUWKHU�DFWLRQ�LV�UHTXLUHG�ZLWK�UHVSHFW�WR�SROOXWDQW�OLQNDJH�����

���� &RQWUROOHG�:DWHU�$VVHVVPHQW�
/.&�FRQVLGHUV�WKH�6HFRQGDU\�$�$TXLIHU�DV�WKH�SULPDU\�UHFHSWRU���
�
0HWDOV��3$+V��*O\FRO�DQG�73+&:*�
�
/.&� 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��
�

� �����SULYDWH�ZDWHU�VXSSO\�VWDQGDUGV��8.':6�SRWDEOH�����

�
���6WDWXWRU\�,QVWUXPHQWV���������³7KH�3ULYDWH�:DWHU�6XSSOLHV�5HJXODWLRQ������´�1R������



/LWWOHERURXJK�)LUH�6WDWLRQ��/LWWOHERURXJK�
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�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

� �����(QYLURQPHQW�$JHQF\�9DOXHV�IRU�(QYLURQPHQWDO�4XDOLW\�6WDQGDUGV��(46��
DQG�8.�'ULQNLQJ�:DWHU�6WDQGDUG��8.':6�����

�
1R�HOHYDWHG�FRQWDPLQDQWV�ZHUH�LGHQWLILHG�ZKHQ�FRPSDUHG�DJDLQVW�FULWHULD���
�
7KH�SUREDELOLW\�RI�PHWDOV��3$+V��JO\FRO�DQG�SHWUROHXP�K\GURFDUERQV�SRVLQJ�D�ULVN�WR�
FRQWUROOHG�ZDWHUV�LV�FRQVLGHUHG�WR�EH�XQOLNHO\���:LWK�D�PRGHUDWH�FRQVHTXHQFH��WKH�ULVN�
LV�ORZ�DQG�QR�UHPHGLDWLRQ�LV�UHTXLUHG��
�
3)$6��3)2$�DQG�3)26���6XUIDFWDQWV�DV�0%$6�
�
7KH�&/�$,5(�7HFKQLFDO�%XOOHWLQ�IRU�0DQDJLQJ�5LVN�DQG�/LDELOLWLHV�DVVRFLDWHG�ZLWK�3HU��
DQG� 3RO\IOXRURDQON\O� 6XEVWDQFHV� �3)$6V���� KDV� EHHQ� UHYLHZHG� DQG� LQFOXGHV� D�
VXPPDU\�RI�D�QXPEHU�RI�GLIIHUHQW�DVVHVVPHQW�FULWHULD�IRU�GHWHUPLQLQJ�WKH�ULVN�RI�3)26�
DQG�3)2$���7KHVH�DUH�DV�VXPPDULVHG�EHORZ�ZLWK�D�FRPSDULVRQ�WR�WKH�ZDWHU�UHVXOWV��
�

� 8.� 7HFKQLFDO� $GYLVRU\� *URXS� �8.� 7$*��� 7KH� FRQFHQWUDWLRQ� RI� 3)26� LQ�
JURXQGZDWHU� EHORZ� ZKLFK� WKH� GDQJHU� RI� GHWHULRUDWLRQ� LQ� WKH� TXDOLW\� RI� WKH�
UHFHLYLQJ�JURXQGZDWHU�LV�DYRLGHG�LV�DQ�DQQXDO�PHDQ�RI���J�O��GHULYHG�IURP�����
RI� WKH� :)'� WKUHVKROG�� ZKHUH� WKDW� WKUHVKROG� LV� XVHG� IRU� WKH� SURWHFWLRQ� RI�
JURXQGZDWHU�DV�D�ORQJ�WHUP�GULQNLQJ�UHVRXUFH����

�
$OO�JURXQGZDWHU�VDPSOHV�DUH�EHORZ�WKH�8.�7$*�DVVHVVPHQW�FULWHULD��

�
� *XLGDQFH� RQ� WKH� :DWHU� 6XSSO\� 5HJXODWLRQV� VSHFLILF� WR� 3)26� DQG� 3)2$�

FRQFHQWUDWLRQV� LQ� GULQNLQJ� ZDWHU� ������� SURGXFHG� E\� WKH� 'ULQNLQJ� :DWHU�
,QVSHFWRUDWH� ±�7LHU� �� �ZKROHVRPHQHVV�DW����XJ�O� DERYH�ZKLFK�PHDVXUHV� WR�
UHGXFH�FRQFHQWUDWLRQV�PXVW�EH�LPSOHPHQWHG����

�
7KH�UHVXOWV�RI�3)26�DQG�3)2$�ZHUH�EHORZ����XJ�O���
�

� 'HWHFWDEOH�OHYHOV�RI�RWKHU�3)$6�ZHUH�LGHQWLILHG�LQ�WKH�JURXQGZDWHU��ZKHUH�WKHUH�
DUH�QR�8.�JXLGHOLQH�YDOXHV��$OO�ZHUH�EHORZ����XJ�O�ZLWK�WKH�H[FHSWLRQ�RI�3)+[$�DW�
�����XJ�O�� ,75&���KDYH�VXPPDULVHG� LQWHUQDWLRQDO�VFUHHQLQJ�YDOXHV�DQG�&DQDGD�
KDV�D�GULQNLQJ�ZDWHU�VWDQGDUG�RI�����XJ�O��7KHUHIRUH��WKH�FRQFHQWUDWLRQ�LGHQWLILHG�
RQ�VLWH�GRHV�QRW�H[FHHG�WKLV�YDOXH�DQG�LV�QRW�FRQVLGHUHG�WR�SRVH�D�VLJQLILFDQW�ULVN�
WR�FRQWUROOHG�ZDWHUV���

�
1R�VSHFLILF�FULWHULD�LV�DYDLODEOH�IRU�VXUIDFWDQWV�DV�0%$6�LQ�JURXQGZDWHU��5HVXOWV�VKRZ�
ORZ�OHYHOV�ZLWKLQ�JURXQGZDWHU�VDPSOH�IURP�:6���������PJ�O���$OWKRXJK�DERYH�/2'�
FRQVLGHULQJ�WKHUH�DUH�QR�SRWDEOH�JURXQGZDWHU�DEVWUDFWLRQV�KDYH�EHHQ�LGHQWLILHG�ZLWKLQ�
LQIOXHQFLQJ�GLVWDQFH�RI�VLWH��VLWH�PDLQO\�EHLQJ�KDUGVWRRG���FRYHUHG��WKH�FRQFHQWUDWLRQ�LV�
QRW�FRQVLGHUHG�WR�SRVH�D�VLJQLILFDQW�ULVN���
�
%DVHG�RQ�WKH�DERYH��/.&�FRQVLGHUV�WKH�SUREDELOLW\�RI�WKH�DERYH�FRQWDPLQDQWV�RQ�VLWH�
DIIHFWLQJ�WKH�6HFRQGDU\�$�$TXLIHU�DV�XQOLNHO\��*LYHQ�WKH�PHGLXP�FRQVHTXHQFH��D�ORZ�
ULVN�LV�DQWLFLSDWHG��3ROOXWDQW�/LQNDJH����DQG�QR�UHPHGLDWLRQ�LV�UHTXLUHG����

�
���($���������³(QYLURQPHQW�$JHQF\�WHFKQLFDO�DGYLFH�WR�WKLUG�SDUWLHV�RQ�3ROOXWLRQ�RI�&RQWUROOHG�:DWHUV�IRU�3DUW�,,$�RI�WKH�
(QYLURQPHQW�3URWHFWLRQ�$FW������´�
���&/�$,5(�7HFKQLFDO�%XOOHWLQ�IRU�0DQDJLQJ�5LVN�DQG�/LDELOLWLHV�DVVRFLDWHG�ZLWK�3HU��DQG�3RO\IOXRURDQON\O�6XEVWDQFHV�
�3)$6V���73����)HEUXDU\�������
���KWWSV���SIDV���LWUFZHE�RUJ�IDFW�VKHHWV��
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�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

���� $GGLWLRQDO�5LVN�$VVHVVPHQWV�
� &RQFUHWH��3ROOXWDQW�/LQNDJH����

$V�VWDWHG�LQ�6HFWLRQ����VXOSKDWH�UHVLVWDQW�FRQFUHWH�ZLOO�EH�UHTXLUHG�DW�WKH�VLWH���7KH�VLWH�
ZDV�FODVVLILHG�DV�'6���$&�����
�
%DVHG�RQ�WKH�DERYH��WKH�SUREDELOLW\�RI�VXOSKDWH�FRQFHQWUDWLRQV�DIIHFWLQJ�EXLOGLQJV�LV�
XQOLNHO\��*LYHQ�WKH�FRQVHTXHQFH�LV�FRQVLGHUHG�WR�EH�PLOG��WKH�ULVN��SROOXWDQW�OLQNDJH����
LV�DQWLFLSDWHG�WR�EH� ORZ�DQG���QR�UHPHGLDWLRQ�LV�UHTXLUHG���7KLV�VKRXOG�EH�FRQILUPHG�
ZLWK�WKH�VWUXFWXUDO�HQJLQHHU��

� 3RWDEOH�:DWHU�6XSSO\��3ROOXWDQW�/LQNDJH����

6RLO� UHVXOWV� ZHUH� FRPSDUHG� WR� 8QLWHG� 8WLOLWLHV� �88�� JXLGHOLQHV� IRU� WKH� VHOHFWLRQ� RI�
SRWDEOH�ZDWHU�SLSHV�LQ�ODQG�SRWHQWLDOO\�DIIHFWHG�E\�FRQWDPLQDWLRQ�����2QO\�FRQWDPLQDQWV�
RI� FRQFHUQ�� EDVHG� RQ� WKH� SUHOLPLQDU\� FRQFHSWXDO� PRGHO� DQG� JURXQG� FRQGLWLRQV�
HQFRXQWHUHG��ZHUH�DQDO\VHG���7KH�IROORZLQJ�FRQWDPLQDQWV�ZHUH�QRW�FRQVLGHUHG�WR�EH�
D�ULVN�DQG�WKHUHIRUH�QRW�LQFOXGHG�LQ�WKH�DQDO\VLV�VXLWHV��FUHVROV��HWKHUV��QLWUREHQ]HQH��
NHWRQHV��DOGHK\GHV�DQG�DPLQHV����

�
7KH�IROORZLQJ�HOHYDWHG�FRQWDPLQDQWV�ZHUH�LGHQWLILHG��
�

� (OHYDWHG�SHWUROHXP�K\GURFDUERQV�LQ�WKH�VRXWKZHVW�RI�VLWH��:6������
�

1R�RWKHU�HOHYDWHG�FRQWDPLQDQWV�ZHUH� LGHQWLILHG�DQG�:6���� LV�QRW� ORFDWHG�ZLWK� WKH�
IRRWSULQW�RI�WKH�SURSRVHG�H[WHQVLRQ�WKHUHIRUH�WKH�HOHYDWLRQ�LV�QRW�FRQVLGHUHG�WR�SRVH�
VLJQLILFDQW�ULVN���

�
2QFH�GHWDLOV�RI� WKH�SLSHOLQH� ORFDWLRQ�DQG�GHSWKV�DUH�NQRZQ�D�88�5LVN�$VVHVVPHQW�
VKRXOG�EH�XQGHUWDNHQ��
� �
$W�WKLV�VWDJH��WKH�SUREDELOLW\�RI�RUJDQLF�FRQWDPLQDQWV�DIIHFWLQJ�SRWDEOH�ZDWHU�SLSHV�LV�
XQOLNHO\��*LYHQ�WKH�FRQVHTXHQFH�LV�FRQVLGHUHG�WR�EH�PHGLXP��WKH�ULVN��SROOXWDQW�OLQNDJH�
���LV�DQWLFLSDWHG�WR�EH�ORZ�ULVN�DQG�QR�UHPHGLDWLRQ�LV�OLNHO\�WR�EH�UHTXLUHG��VXEMHFW�WR�
IXUWKHU�ULVN�DVVHVVPHQW���

� 3K\WRWR[LFLW\��3ROOXWDQW�/LQNDJH����

6RLO�UHVXOWV�ZHUH�FRPSDUHG�WR�SK\WRWR[LF�JXLGHOLQH�YDOXHV�DV�RXWOLQHG�LQ�%6����������
�
1R� HOHYDWHG� FRQWDPLQDQWV� ZHUH� LGHQWLILHG� WKHUHIRUH� WKH� SUREDELOLW\� RI� SK\WRWR[LF�
FRQWDPLQDQWV� DIIHFWLQJ� YHJHWDWLRQ� LV� FRQVLGHUHG� WR� EH� XQOLNHO\�� :LWK� D� PLQRU�
FRQVHTXHQFH��WKH�ULVN��SROOXWDQW�OLQNDJH����LV�DQWLFLSDWHG�WR�EH�YHU\�ORZ��

���� 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��������

�
���88�������� ³8QLWHG�8WLOLWLHV�:DWHU�6XSSOHPHQWDU\�*XLGDQFH� IRU� WKH�6HOHFWLRQ�RI�:DWHU�3LSHV� LQ� /DQG�3RWHQWLDOO\�
$IIHFWHG�E\�&RQWDPLQDWLRQ�´�
���%6���������³6SHFLILFDWLRQV�IRU�7RSVRLO�DQG�5HTXLUHPHQWV�IRU�8VH�´��%6�����������
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�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

�
: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�DQG�D�UHPHGLDO�RSWLRQ�DSSUDLVDO�DUH�JLYHQ�LQ�
6HFWLRQ����

�
�
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�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

3ROOXWDQW�
/LQNDJH� 3DWKZD\� 5HFHSWRU� &RQWDPLQDQW� 3UREDELOLW\� &RQVHTXHQFH� 5LVN� $VVHVVPHQW�

3/��

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

��,QJHVWLRQ�RI�VRLOV��GXVW��
��:LQGEORZQ�GXVW��

��&XUUHQW�VLWH�XVHUV��
��)XWXUH�VLWH�XVHUV�
��6LWH�XVHUV��
��2IIVLWH�UHFHSWRUV��

$&0�
+HDY\�PHWDOV�
3$+V�
3HWUROHXP�K\GURFDUERQV�
(WK\OHQH�*O\FRO��
3)26�3)$6�
6XUIDFWDQWV�DV�0%$6�

8QOLNHO\� 0HGLXP� /RZ�

��$&0�LGHQWLILHG��KRZHYHU�QRW� LQ�DUHD�RI�SURSRVHG�
H[WHQVLRQ�DQG�ZLOO�UHPDLQ�EXULHG�EHQHDWK�FRQFUHWH�
VXUIDFH��1R�$&0�LGHQWLILHG�DQ\ZKHUH�HVH�RQ�VLWH���

��1R� HOHYDWHG� 3$+V�� KHDY\� PHWDOV�� SHWUROHXP�
K\GURFDUERQV�RU�JO\FRO�LGHQWLILHG�RQ�VLWH���

��1R� VLJQLILFDQW� FRQFHQWUDWLRQV� 3)26�3)$6� RU�
0%$6�FRQFHQWUDWLRQV�LGHQWLILHG���

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

3/��

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

��&XUUHQW�VLWH�XVHUV�
��)XWXUH�UHVLGHQWV��
��6LWH�XVHUV��

9RODWLOH�&RQWDPLQDQWV��
��1RQH�LGHQWLILHG�� 8QOLNHO\� 0HGLXP� /RZ� ��1R�HOHYDWHG�YRODWLOH�FRQWDPLQDQWV�DFURVV�WKH�VLWH���

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

3/��

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

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

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

&DUERQ�GLR[LGH�DQG�
PHWKDQH� 8QOLNHO\� 6HYHUH� 0RGHUDWH���

/RZ�

��1R� VLJQLILFDQW� ULVN� JLYHQ� JURXQG� FRQGLWLRQV�
HQFRXQWHUHG� RQ� VLWH� DQG� QR� VLJQLILFDQW� VRXUFHV�
DQWLFLSDWHG��/RZ�ULVN�FRQVLGHUHG�DSSURSULDWH���

��5HFRPPHQGDWLRQ�� 1R� IXUWKHU� DVVHVVPHQW�
UHTXLUHG���

3/��

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

��3HUFKHG�ZDWHUV�
PLJUDWLRQ��

��*URXQGZDWHU�
�6HFRQGDU\� $�
$TXLIHU���

0RELOH�FRQWDPLQDQWV��
��1RQH�LGHQWLILHG� 8QOLNHO\� 0HGLXP� /RZ�

��1R� VLJQLILFDQWO\� HOHYDWHG� PRELOH� FRQWDPLQDQWV�
LGHQWLILHG�LQ�VRLOV�RU�JURXQGZDWHU���

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

3/�� ��6XOSKDWH�DWWDFN�RQ�
FRQFUHWH�� ��%XLOGLQJ�VWUXFWXUH�� ��6XOSKDWH�� 8QOLNHO\� 0LOG� 9HU\�/RZ�

��1R� HOHYDWHG� VXOSKDWH� LGHQWLILHG� LQ� VRLOV� RU�
JURXQGZDWHU��

��5HFRPPHQGDWLRQ�� 1R� UHPHGLDWLRQ� UHTXLUHG��
&RQFUHWH�UHTXLUHPHQWV�VKRXOG�EH�FRQILUPHG�E\�D�
VWUXFWXUDO�HQJLQHHU���

3/�� ��,QJHVWLRQ�RI�WDLQWHG�
ZDWHU�VXSSO\��

��)XWXUH� VLWH� XVHUV�
�YLD� SRWDEOH�
ZDWHU���

2UJDQLF�&RQWDPLQDQWV��
��1RQH�LGHQWLILHG�DW�
SLSHOLQH�GHSWK�

8QOLNHO\� 0HGLXP� /RZ�
��1R�HOHYDWHG�FRQWDPLQDQWV�LGHQWLILHG��
��5HFRPPHQGDWLRQ��%DUULHU�SLSLQJ�XQOLNHO\�WR�EH�
UHTXLUHG���+RZHYHU��WKLV�ZLOO�QHHG�WR�EH�FRQILUPHG�
RQFH�88�ULVN�DVVHVVPHQW�XQGHUWDNHQ����

3/�� ��'LUHFW�&RQWDFW��SODQW�
XSWDNH��� ��)ORUD��

3K\WRWR[LF�
&RQWDPLQDQWV��
��1RQH�LGHQWLILHG��

8QOLNHO\� 0LQRU� 9HU\�/RZ� ��1R�HOHYDWHG�FRQWDPLQDQWV�LGHQWLILHG��
��5HFRPPHQGDWLRQ��1R�UHPHGLDWLRQ�UHTXLUHG��

7DEOH������5HYLVHG�&RQWDPLQDWLRQ�&RQFHSWXDO�0RGHO��
1RWHV�
��&RQWUDFWRUV�VKRXOG�EH�YLJLODQW�GXULQJ�HDUWKZRUNV�RI�DQ\�SRWHQWLDO�$&0���7KLV�LV�GLVFXVVHG�IXUWKHU�LQ�6HFWLRQ����

��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���7KLV�LV�GLVFXVVHG�IXUWKHU�LQ�6HFWLRQ�����
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�
�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

�� :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��
�
$V�DQ�LQLWLDO�VFUHHQ�WKH�VRLO�UHVXOWV�ZHUH�LQSXWWHG�LQWR�+D]ZDVWH2QOLQH���7KLV�LV�D�ZHE�
EDVHG�IDFLOLW\�WKDW�DOORZV�DQ�DVVHVVPHQW�ZDVWH�DV�HLWKHU�KD]DUGRXV�RU�QRQ�KD]DUGRXV�
ZDVWH�EDVHG�RQ�UHOHYDQW�JXLGDQFH�DQG�OHJLVODWLRQ�����������������������������������
�
+D]ZDVWH2QOLQH��� KDV� EHHQ� GHVLJQHG� WR� FRYHU�� DPRQJVW� RWKHU� ZDVWH� W\SHV�� WKH�
(XURSHDQ�:DVWH�/LVW�RI�:DVWH��/R:��FRGH�QXPEHU�����&RQVWUXFWLRQ�DQG�'HPROLWLRQ�
:DVWH��,QFOXGLQJ�([FDYDWHG�6RLO�IURP�&RQWDPLQDWHG�6LWHV�´��
�
:KHUH�OHVV�WKDQ�OLPLWV�RI�GHWHFWLRQ��/2'��ZHUH�UHFRUGHG��WKH�YDOXH�RI�WKH�/2'�ZDV�
LQSXWWHG��
�
:KHUH�DSSOLFDEOH��DSSURSULDWH�PHWDO�VSHFLHV�EDVHG�RQ�KD]DUG�VWDWHPHQWV��PROHFXODU�
ZHLJKW��VLWH�KLVWRU\��JURXQG�FRQGLWLRQV�DQG� OLNHO\�VSHFLHV�SUHVHQW� LQ�VRLOV�ZHUH�XVHG�
�H�J��PHWDO�R[LGHV�UHODWLQJ�WR�DQ�DVK�EDVHG�VRXUFH���
�
7KH� UHVXOWV� VKRZ� WKDW� DOO� WKH� VDPSOHV� WHVWHG� DUH� FODVVLILHG� DV� 121�+$=$5'286�
:$67(��7KH�+D]ZDVWH2QOLQH��RXWSXW�VKHHWV�DUH�SURYLGHG�LQ�$SSHQGL[�,��
�
$VEHVWRV� ILEUHV� ZHUH� LGHQWLILHG� LQ� WKH� VDPSOH� IURP� :6����� )XUWKHU� VDPSOLQJ�� WR�
TXDQWLI\� WKH� DVEHVWRV�� ZRXOG� EH� UHTXLUHG� SULRU� WR� DQ\� GLVSRVDO� RI� PDGH� JURXQG�
PDWHULDOV�IURP�WKLV�DUHD���
�
� �

�
���($���������³*XLGDQFH�RQ�WKH�&ODVVLILFDWLRQ�DQG�$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� ��� 1RYHPEHU������
5HI��/.&���������

�� &RQFOXVLRQV�

���� *HRWHFKQLFDO�
*HRWHFKQLFDO�REVHUYDWLRQV�DQG�FRQFOXVLRQV�DUH�FRQWDLQHG�LQ�7DEOH�����EHORZ��PRUH�
GHWDLOHG�GLVFXVVLRQV�DUH�FRQWDLQHG�ZLWKLQ�6HFWLRQ����
�
3URSRVHG�
'HYHORSPHQW�

��3URSRVHG�H[WHQVLRQ�DQG�UHIXUELVKPHQW�RI�DQ�H[LVWLQJ�ILUH�VWDWLRQ��

*HQHUDO�*URXQG�
FRQGLWLRQV���
*HRWHFKQLFDO�
7HVWLQJ�

��%DVHG�RQ�:6����:6����DQG�6$����6$�������
��0D[LPXP�LQYHVWLJDWLRQ�GHSWK�����PEJO��
��0DGH�*URXQG�WR����������PEJO��
��1DWXUDO�VXSHUILFLDO�GHSRVLWV�FRPSULVH�RUJDQLF�&/$<����
��,Q�VLWX�WHVWLQJ�W\SLFDOO\�VKRZV�DQ�LQFUHDVH�LQ�VX�ZLWK�GHSWK��
��2UJDQLF�&/$<�ZDV�UHFRUGHG�ZLWKLQ�:6����EHWZHHQ������DQG�����PEJO��
��%HGURFN�ZDV�SRWHQWLDOO\�HQFRXQWHUHG�DW�GHSWKV�RI�EHWZHHQ����������PEJO�LQ�
:6����DQG�:6�����

��*URXQGZDWHU�HQFRXQWHUHG�DW�����PEJO�ZLWKLQ�:6����DQG�:6������
6KHDU�6WUHQJWK�DQG�
$OORZDEOH�%HDULQJ�
&DSDFLW\�

��$W��PEJO�LQ�WKH�ILUP�&/$<��DQ�VX�RI���N3D�FDQ�EH�UHDOLVHG��UHWXUQLQJ�DQ�$%&�
RI���N1���IRU�D�VWULS�IRXQGDWLRQ��

��$W��PEJO�DQ�VX�RI���N3D�FDQ�EH�UHDOLVHG��UHWXUQLQJ�DQ�$%&�RI����N1���IRU�D�
VWULS�IRXQGDWLRQ��

$QWLFLSDWHG�
)RXQGDWLRQ�7\SH�

��7UDGLWLRQDO� VKDOORZ� IRXQGDWLRQV�� VXFK�DV�SDGV�RU� VWULS�� UHFRPPHQGHG� IURP�
DSSUR[LPDWHO\��PEJO��,I�VRIW�JURXQG�LV�HQFRXQWHUHG��IRXQGDWLRQV�PD\�QHHG�WR�
EH�GHHSHQHG���ZLGHQHG�RU�JURXQG�UHSODFHG�ZLWK�FRPSDFWHG�JUDQXODU�PDWHULDO��

6KDOORZ�
*URXQGZDWHU�

��6KDOORZ�JURXQGZDWHU�ZDV�LGHQWLILHG�DW�����PEJO�DW�WKH�ORFDWLRQV�RI�:6����
DQG�:6�����

��6XLWDEOH�GUDLQDJH�VKRXOG�EH�FRQVLGHUHG�LQ�WKH�SURSRVHG�GHYHORSPHQW�
OD\RXW��

&RQFUHWH�
5HTXLUHPHQWV�

��%DVHG�RQ�%5(�'LJHVW��������±�'6���$&���UHFRPPHQGHG����

6HUYLFHV� ��6HUYLFHV�±�FRQVLGHUDWLRQ�WR�WKH�SUHVHQFH�RI�VHUYLFHV�UXQQLQJ�WKURXJK�WKH�VLWH���
6HUYLFHV�PD\�QHHG�WR�UH�URXWHG��

7HPSRUDU\�VXSSRUW�
RI�H[FDYDWLRQ�

��0D\�EH�UHTXLUHG��KRZHYHU��WULDO�SLWV�ZHUH�JHQHUDOO\�UHFRUGHG�DV�VWDEOH���

3ODVWLFLW\� ��&RQVLGHUDWLRQ�ZLOO�QHHG�WR�EH�JLYHQ�WR�WKH�VKULQN���VZHOO�RI�WKH�FOD\�VWUDWD�LI�LW�
LV�WR�EH�XVHG�DV�IRXQGLQJ�VWUDWD��SDUWLFXODUO\�ZKHUH�WUHHV�KHGJHV�DUH�SUHVHQW���
)RXQGDWLRQV�PD\�QHHG� WR�EH�GHHSHQHG��$� ORZ� WR�PHGLXP�YROXPH�FKDQJH�
SRWHQWLDO�KDV�EHHQ�FDOFXODWHG�IRU�WKH�VLWH��

3HUPHDELOLW\� ��3HUPHDELOLW\�WHVW�UHVXOWV� LQGLFDWH�WKDW�VRDNDZD\V�DUH�XQOLNHO\�WR�EH�VXLWDEOH�
RQ�VLWH����

7DEOH������*HRWHFKQLFDO�2EVHUYDWLRQV�DQG�&RQFOXVLRQV�7DEOH��
� �

�
���%5(��������´&RQFUHWH�LQ�$JJUHVVLYH�*URXQG�´�6SHFLDO�'LJHVW����
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�
�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

���� &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� DQG� RIIVLWH� UHFHSWRUV� YLD�
GHUPDO� FRQWDFW�� LQJHVWLRQ� DQG�
LQKDODWLRQ��RI�VRLO��GXVW��ILEUHV���

/RZ�

��$&0� QRW� LGHQWLILHG� LQ� DUHD� RI� SURSRVHG�
H[WHQVLRQ�RU�VRIW�ODQGVFDSLQJ���

��1R� HOHYDWHG� KHDY\� PHWDOV�� 3$+V��
SHWUROHXP�� K\GURFDUERQV�� 3)26�3)$6��
*O\FRO�RU�0%$6�LGHQWLILHG���

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

��

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

/RZ�
��1R� YRODWLOH� FRQWDPLQDWLRQ� LGHQWLILHG��
5HFRPPHQGDWLRQV�� 1R� UHPHGLDWLRQ�
UHTXLUHG���

��

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

0RGHUDWH���
/RZ�

��1R�VLJQLILFDQW�ULVN�DQWLFLSDWHG�JLYHQ�JURXQG�
FRQGLWLRQV� HQFRXQWHUHG� RQ� VLWH� DQG� QR�
VLJQLILFDQW�VRXUFHV���

��5HFRPPHQGDWLRQV�� 1R� IXUWKHU�
DVVHVVPHQW�UHTXLUHG���

��

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

/RZ�

��1R� HOHYDWHG� FRQWDPLQDQWV� LGHQWLILHG� LQ�
JURXQGZDWHU�RU�VRLOV��

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

��
6XOSKDWH�SRVLQJ�D�ULVN�WR�EXLOGLQJ�
YLD� GLUHFW� FRQWDFW� �VXOSKDWH�
DWWDFN���

/RZ�

��1R�HOHYDWHG�VXOSKDWH�LGHQWLILHG���
��5HFRPPHQGDWLRQV�� 1R� UHPHGLDWLRQ�
UHTXLUHG��&RQFUHWH�UHTXLUHPHQWV�VKRXOG�EH�
FRQILUPHG�E\�D�VWUXFWXUDO�HQJLQHHU��

�� 2UJDQLF� FRQWDPLQDQWV� SRVLQJ� D�
ULVN�WR�ZDWHU�SLSHV�� /RZ�

��1R� RUJDQLF� FRQWDPLQDWLRQ� LGHQWLILHG� DW�
SRWDEOH�SLSH�GHSWK�RI����������PEJO��

��5HFRPPHQGDWLRQV��88�ULVN�DVVHVVPHQW�WR�
EH�FRPSOHWHG�� �7KH�VLWH� XQOLNHO\� WR� UHTXLUH�
EDUULHU�SLSLQJ��

�� 3K\WRWR[LF�PHWDOV�SRVLQJ�D�ULVN�WR�
IORUD�YLD�URRW�XSWDNH�� /RZ�

��1R�SK\WRWR[LF�PHWDOV�DERYH�JHQHULF�FULWHULD��
��5HFRPPHQGDWLRQV�� 1R� UHPHGLDWLRQ�
UHTXLUHG���

7DEOH������6XPPDU\�5LVN�7DEOH��
�
$�+D]:DVWH2QOLQH�DVVHVVPHQW�FODVVLILHV�WKH�VRLOV�WHVWHG�RQ�VLWH�DV�1RQ�+D]DUGRXV�
:DVWH��$VEHVWRV�ILEUHV�ZHUH�LGHQWLILHG�LQ�WKH�VDPSOH�IURP�:6�����)XUWKHU�VDPSOLQJ��
WR� TXDQWLI\� WKH� DVEHVWRV�� ZRXOG� EH� UHTXLUHG� SULRU� WR� DQ\� GLVSRVDO� RI�PDGH� JURXQG�
PDWHULDOV�IURP�WKLV�DUHD���
�
�
5HPHGLDO�UHFRPPHQGDWLRQV�DUH�SUHVHQWHG�LQ�6HFWLRQ����

�

�

� �
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�
�

�
7KH�/.�*URXS� ��� 1RYHPEHU������
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�UHPHGLDO�UHFRPPHQGDWLRQV���UHTXLUHPHQWV���7KH�WDEOH�VKRZV�ZRUN�
UHTXLUHG�SUH�FRQVWUXFWLRQ��L�H��GXULQJ�HDUWKZRUNV��DQG�GXULQJ���SRVW�FRQVWUXFWLRQ����

�

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

3U
H�
&
RQ

VW
UX
FW
LR
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�
$XWKRULW\� VKRXOG� EH� LQIRUPHG�� DQG� IXUWKHU�
DVVHVVPHQW�RI�WKH�PDWHULDO�PD\�EH�UHTXLUHG��
6KRXOG� DVEHVWRV� EH� LGHQWLILHG� GXULQJ�
JURXQGZRUNV��SUHFDXWLRQV�VKRXOG�EH� WDNHQ� WR�
HQVXUH� WKH�VDIHW\�RI� WKH�FRQVWUXFWLRQ�ZRUNHUV�
DQG�QHDUE\�ODQG�XVHUV���,W�ZRXOG�EH�DGYLVDEOH�
WR�LQWURGXFH�DQ�DVEHVWRV�PDQDJHPHQW�VWUDWHJ\�
LQ�OLQH�ZLWK�&,5,$�&�������

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

� ������
������
������
��

1R�UHPHGLDWLRQ�DQWLFLSDWHG�ZLWK�UHVSHFW�WR�3/���
3/�� �LQKDODWLRQ� RI� YDSRXUV��� 3/�� �JDV��� 3/��
�FRQWUROOHG�ZDWHUV���3/���VXOSKDWH�DWWDFN���3/��
�SRWDEOH�ZDWHU��DQG�3/���SK\WRWR[LFLW\���

3/���3/���3/���3/���3����1�$�
�
3/�� �� &RQFUHWH� UHTXLUHPHQWV�
VKRXOG�EH�FRQILUPHG�E\�D�VWUXFWXUDO�
HQJLQHHU���
�
3/����$�:DWHU�3LSHOLQH�$VVHVVPHQW�
LV�XQGHUWDNHQ�RQFH�WKH�ORFDWLRQ�DQG�
GHSWK� RI� QHZ� SRWDEOH� ZDWHU� SLSHV�
DUH�NQRZQ��,W�LV�XQOLNHO\�WKDW�EDUULHU�
SLSH�ZLOO�EH�UHTXLUHG��

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

�
� �

�
���&,5,$���������³$VEHVWRV�LQ�6RLO�DQG�0DGH�*URXQG��$�*XLGH�WR�8QGHUVWDQGLQJ�DQG�0DQDJLQJ�5LVNV´��&�����
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�
7KH�/.�*URXS� ��� 1RYHPEHU������
5HI��/.&���������

2WKHU�
&RQVLGHUDWLRQV�
�

*UXEELQJ�2XW�RI�,Q�*URXQG�6WUXFWXUHV�
,W� LV� UHFRPPHQGHG� WKDW� LQ�JURXQG� VWUXFWXUHV� DUH� JUXEEHG� RXW� DV� SDUW� RI� WKH�
JURXQGZRUNV����
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��������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������
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LV�QRW�H[SHFWHG�WR�EH�D�VXLWDEOH�JURZLQJ�PHGLXP�JLYHQ�WKH�QDWXUH�RI�WKH�VRLO�DQG�WKH�
XQGHVLUDEOH�PDWHULDO�SUHVHQW��DEXQGDQW�JODVV��EULFN�IUDJPHQWV��FOLQNHU�DQG�FHUDPLFV���
$�WRSVRLO�FRYHU�RI�DSSUR[LPDWHO\����PP�LV�UHFRPPHQGHG�WR�DQ\�QHZ�VRIW�ODQGVFDSLQJ�
DUHDV��
+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��

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����
�
$�VXPPDU\�RI�WKH�UHTXLUHG�LPSRUWHG�PDWHULDO�VDPSOLQJ�UHTXLUHPHQWV� LV�SUHVHQWHG�LQ�
7DEOH������,GHDOO\��WKH�PDWHULDO�VKRXOG�EH�VDPSOHG�DW�VRXUFH�WR�SUHYHQW�GRXEOH�KDQGOLQJ�
LI�VRLO� IDLOV��ZLWK�FRQILUPDWRU\�VDPSOLQJ�XQGHUWDNHQ�RQ� LPSRUWDWLRQ� WR�VLWH�� �+RZHYHU��
ZKHUH� WKLV� LV� QRW� SRVVLEOH� WKHQ�PDWHULDO� LPSRUWHG� VKRXOG� EH� VHJUHJDWHG� EDVHG� RQ�
VRXUFH�DQG�VRLO�W\SH��9DOLGDWLRQ�VDPSOHV�VKRXOG�EH�WDNHQ�SULRU�WR�SODFHPHQW�LQ�JDUGHQV�
WR�HQVXUH�VXLWDELOLW\�IRU�XVH��
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PHGLXP�DQG�QR�XQGHVLUDEOH�PDWHULDO�LV�SUHVHQW��LQ�OLQH�ZLWK�%6����������/.&�DGYLVH�
WKLV�LQIRUPDWLRQ�LV�SURYLGHG�E\�WKH�VXSSOLHU�EHIRUH�PDWHULDO�LV�LPSRUWHG�RQWR�VLWH��
�
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���� 6LWH�&RPSOHWLRQ�5HSRUW�
,W�LV�UHFRPPHQGHG�WKDW�DQ\�UHPHGLDWLRQ�FDUULHG�RXW�RQ�WKH�VLWH�LV�YDOLGDWHG�E\�D�WKLUG�
SDUW\�DQG�VXLWDEOH�GRFXPHQWDU\�HYLGHQFH�SURYLGHG�LQ�D�6LWH�&RPSOHWLRQ�5HSRUW��VXFK�
DV�SKRWRJUDSKV��FRQVLJQPHQW�GRFXPHQWV�DQG�DQDO\WLFDO�UHVXOWV��7KLV�VKRXOG�LQFOXGH�
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� 3URYLVLRQ�RI�ZDVWH�WUDQVIHU�GRFXPHQWV��
� 9HULILFDWLRQ�WHVWLQJ�RI�DOO�LPSRUWHG�VRLO�IRU�VRIW�ODQGVFDSLQJ�DUHDV��
� ,QIRUPDWLRQ�RQ�WKH�LQVWDOODWLRQ�RI�SURWHFWLYH�SLSHV�DQG���RU�VWHULOH�WUHQFKHV��
� 'HWDLOV� RI� DQ\� XQH[SHFWHG� FRQWDPLQDWLRQ� LGHQWLILHG� RQVLWH�� VXLWDEO\� ULVN�
DVVHVVHG�DQG���RU�YDOLGDWHG��
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WKH��
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� 0DJQLWXGH�RI�WKH�SRWHQWLDO�FRQVHTXHQFH��VHYHULW\��RI�WKH�ULVN�RFFXUULQJ��7DEOH�$���
� 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��
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0HGLXP� ��&KURQLF� GDPDJH� WR� +XPDQ� +HDOWK� �µVLJQLILFDQW�
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��'HDWK� RI� D� VSHFLHV� ZLWKLQ� D� GHVLJQDWHG�
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0LOG� ��3ROOXWLRQ�RI�QRQ�VHQVLWLYH�ZDWHU�UHVRXUFHV��
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��'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�
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PHDQV�WKDW�LW�LV�SUREDEOH�WKDW�DQ�HYHQW�ZLOO�RFFXU��
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DQG�LV�OHVV�OLNHO\�LQ�WKH�VKRUWHU�WHUP��

8QOLNHO\� ��7KHUH�LV�D�SROOXWDQW� OLQNDJH��EXW�FLUFXPVWDQFHV�DUH�VXFK�WKDW� LW� LV� LPSUREDEOH�WKDW�DQ�HYHQW�
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Eurofins Chemtest Ltd

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.com

Report No.: 21-30529-2

Initial Date of Issue: 28-Sep-2021 Date of Re-Issue: 28-Sep-2021

Client LK Consult

Client Address: Unit 29 Eton Business Park 

Eton Hill Road 

Radcliffe 

Manchester 

Lancashire 

M26 2ZS

Contact(s): Contaminated Land 

Hannah Moss 

Michelle Thorniley

Project
LKC 21 1310 Littleborough Fire Station

Quotation No.: Q21-24270 Date Received: 03-Sep-2021

Order No.: Date Instructed: 09-Sep-2021

No. of Samples: 9

Turnaround (Wkdays): 5 Results Due: 15-Sep-2021

Date Approved: 28-Sep-2021 Subcon Results Due: 30-Sep-2021

Approved By:

Details: Glynn Harvey, Technical Manager 

Amended Report
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Results - Soil

Client: LK Consult 21-30529 21-30529 21-30529 21-30529 21-30529 21-30529 21-30529 21-30529

Quotation No.: Q21-24270 1272202 1272203 1272204 1272205 1272207 1272209 1272210 1272212

Order No.: ES1 ES2 ES1 ES1 ES1 ES1 ES2 ES1

WS101 WS101 WS102 WS104 WS103 WS104 WS104 WS104

WS101 WS101 WS102 WS102 WS103 WS104 WS104 WS104

SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

0.00 0.50 0.00 0.50 0.10 0.15 0.50 0.30

0.40 1.00 0.50 1.00 1.00 0.50 1.00 0.70

02-Sep-2021 02-Sep-2021 02-Sep-2021 02-Sep-2021 02-Sep-2021 02-Sep-2021 02-Sep-2021 02-Sep-2021

COVENTRY COVENTRY COVENTRY COVENTRY COVENTRY

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

Moisture N 2030 % 0.020 15 11 9.8 11 8.5 8.7 15 5.0

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

Glycols N 2780 mg/kg 1.0 < 1.0

MBAS N N/A mg/kg 0.20 0.98

Other Material N 2040 N/A
Stones and 

Roots

Stones and 

Roots

Stones and 

Roots

Stones and 

Roots
Stones Stones Stones Stones

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

Chromatogram (TPH) N N/A See Attached

PFBS SN µg/kg 1.00 See Attached

PFPS SN µg/kg 1.00 See Attached

PFHxS SN µg/kg 1.00 See Attached

PFHpS SN µg/kg 1.00 See Attached

PFOS SN µg/kg 1.00 See Attached

PFDS SN µg/kg 1.00 See Attached

PFBA SN µg/kg 3.00 See Attached

PFHxA SN µg/kg 2.00 See Attached

PFHpA SN µg/kg 1.00 See Attached

PFOA SN µg/kg 1.00 See Attached

PFNA SN µg/kg 1.00 See Attached

PFDA SN µg/kg 1.00 See Attached

PFDoA SN µg/kg 1.00 See Attached

pH M 2010 4.0 7.0 7.2 6.8 7.4 6.7 7.9 8.1

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

Magnesium (Water Soluble) N 2120 g/l 0.010 < 0.010 < 0.010 0.038

Sulphate (2:1 Water Soluble) as SO4 M 2120 g/l 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 0.049 < 0.010

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

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

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

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

Arsenic M 2450 mg/kg 1.0 12 7.9 5.3 3.3 5.5

Cadmium M 2450 mg/kg 0.10 0.26 0.15 < 0.10 < 0.10 < 0.10

Chromium M 2450 mg/kg 1.0 15 9.5 18 12 13

Copper M 2450 mg/kg 0.50 29 22 25 14 18

Project: LKC 21 1310 Littleborough Fire Station

Top Depth (m):

Bottom Depth (m):

Asbestos Lab:

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Client Sample ID.:

Sample Type:

Date Sampled:

Sample Location:
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WS101 WS101 WS102 WS104 WS103 WS104 WS104 WS104

WS101 WS101 WS102 WS102 WS103 WS104 WS104 WS104

SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

0.00 0.50 0.00 0.50 0.10 0.15 0.50 0.30

0.40 1.00 0.50 1.00 1.00 0.50 1.00 0.70

02-Sep-2021 02-Sep-2021 02-Sep-2021 02-Sep-2021 02-Sep-2021 02-Sep-2021 02-Sep-2021 02-Sep-2021

COVENTRY COVENTRY COVENTRY COVENTRY COVENTRY

Determinand Accred. SOP Units LOD

Project: LKC 21 1310 Littleborough Fire Station

Top Depth (m):

Bottom Depth (m):

Asbestos Lab:

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Client Sample ID.:

Sample Type:

Date Sampled:

Sample Location:

Mercury M 2450 mg/kg 0.10 0.34 0.19 < 0.10 < 0.10 < 0.10

Nickel M 2450 mg/kg 0.50 16 11 22 12 16

Lead M 2450 mg/kg 0.50 100 57 35 19 11

Selenium M 2450 mg/kg 0.20 0.49 0.32 0.27 < 0.20 < 0.20

Vanadium U 2450 mg/kg 5.0 24 14 20 16 13

Zinc M 2450 mg/kg 0.50 70 47 52 26 36

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

Organic Matter M 2625 % 0.40 7.9 8.7 4.9 8.6 1.2

Diesel Present N 2670 N/A False

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

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

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

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

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

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

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

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

Total Aliphatic Hydrocarbons N 2680 mg/kg 5.0 < 5.0

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

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

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

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

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

Aromatic TPH >C16-C21 U 2680 mg/kg 1.0 73

Aromatic TPH >C21-C35 M 2680 mg/kg 1.0 3000

Aromatic TPH >C35-C44 N 2680 mg/kg 1.0 61

Total Aromatic Hydrocarbons N 2680 mg/kg 5.0 3200

Total Petroleum Hydrocarbons N 2680 mg/kg 10.0 3200

Benzene M 2760 µg/kg 1.0 < 1.0

Toluene M 2760 µg/kg 1.0 < 1.0

Ethylbenzene M 2760 µg/kg 1.0 < 1.0

m & p-Xylene M 2760 µg/kg 1.0 < 1.0

o-Xylene M 2760 µg/kg 1.0 < 1.0

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

Perfluorooctyl sulfonate (PFOS) (Subcon) SN µg/kg N/A See Attached

Naphthalene M 2800 mg/kg 0.10 < 0.10 0.14 < 0.10 < 0.10 < 0.10
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Results - Soil

Client: LK Consult 21-30529 21-30529 21-30529 21-30529 21-30529 21-30529 21-30529 21-30529

Quotation No.: Q21-24270 1272202 1272203 1272204 1272205 1272207 1272209 1272210 1272212

Order No.: ES1 ES2 ES1 ES1 ES1 ES1 ES2 ES1

WS101 WS101 WS102 WS104 WS103 WS104 WS104 WS104

WS101 WS101 WS102 WS102 WS103 WS104 WS104 WS104

SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

0.00 0.50 0.00 0.50 0.10 0.15 0.50 0.30

0.40 1.00 0.50 1.00 1.00 0.50 1.00 0.70

02-Sep-2021 02-Sep-2021 02-Sep-2021 02-Sep-2021 02-Sep-2021 02-Sep-2021 02-Sep-2021 02-Sep-2021

COVENTRY COVENTRY COVENTRY COVENTRY COVENTRY

Determinand Accred. SOP Units LOD

Project: LKC 21 1310 Littleborough Fire Station

Top Depth (m):

Bottom Depth (m):

Asbestos Lab:

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Client Sample ID.:

Sample Type:

Date Sampled:

Sample Location:

Acenaphthylene N 2800 mg/kg 0.10 < 0.10 0.41 < 0.10 < 0.10 < 0.10

Acenaphthene M 2800 mg/kg 0.10 < 0.10 0.10 < 0.10 < 0.10 < 0.10

Fluorene M 2800 mg/kg 0.10 < 0.10 0.23 < 0.10 < 0.10 < 0.10

Phenanthrene M 2800 mg/kg 0.10 1.3 3.0 0.24 < 0.10 < 0.10

Anthracene M 2800 mg/kg 0.10 0.32 1.4 0.12 < 0.10 < 0.10

Fluoranthene M 2800 mg/kg 0.10 2.2 8.1 0.48 < 0.10 0.89

Pyrene M 2800 mg/kg 0.10 2.0 6.8 0.46 < 0.10 0.82

Benzo[a]anthracene M 2800 mg/kg 0.10 1.2 3.9 0.25 < 0.10 0.55

Chrysene M 2800 mg/kg 0.10 1.1 3.7 0.34 < 0.10 0.64

Benzo[b]fluoranthene M 2800 mg/kg 0.10 1.6 4.5 0.38 < 0.10 0.94

Benzo[k]fluoranthene M 2800 mg/kg 0.10 0.55 2.0 0.13 < 0.10 0.33

Benzo[a]pyrene M 2800 mg/kg 0.10 1.2 4.0 0.30 < 0.10 0.78

Indeno(1,2,3-c,d)Pyrene M 2800 mg/kg 0.10 0.85 2.7 < 0.10 < 0.10 < 0.10

Dibenz(a,h)Anthracene N 2800 mg/kg 0.10 0.14 0.68 < 0.10 < 0.10 < 0.10

Benzo[g,h,i]perylene M 2800 mg/kg 0.10 0.80 2.1 < 0.10 < 0.10 < 0.10

Total Of 16 PAH's N 2800 mg/kg 2.0 13 44 2.7 < 2.0 5.0

Total Phenols M 2920 mg/kg 0.10 < 0.10
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Results - Soil

Client: LK Consult

Quotation No.: Q21-24270

Order No.:

Determinand Accred. SOP Units LOD

ACM Type U 2192 N/A

Asbestos Identification U 2192 N/A

Moisture N 2030 % 0.020

Soil Colour N 2040 N/A

Glycols N 2780 mg/kg 1.0

MBAS N N/A mg/kg 0.20

Other Material N 2040 N/A

Soil Texture N 2040 N/A

Chromatogram (TPH) N N/A

PFBS SN µg/kg 1.00

PFPS SN µg/kg 1.00

PFHxS SN µg/kg 1.00

PFHpS SN µg/kg 1.00

PFOS SN µg/kg 1.00

PFDS SN µg/kg 1.00

PFBA SN µg/kg 3.00

PFHxA SN µg/kg 2.00

PFHpA SN µg/kg 1.00

PFOA SN µg/kg 1.00

PFNA SN µg/kg 1.00

PFDA SN µg/kg 1.00

PFDoA SN µg/kg 1.00

pH M 2010 4.0

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

Magnesium (Water Soluble) N 2120 g/l 0.010

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

Chloride (Water Soluble) M 2220 g/l 0.010

Nitrate (Water Soluble) N 2220 g/l 0.010

Cyanide (Free) M 2300 mg/kg 0.50

Cyanide (Total) M 2300 mg/kg 0.50

Arsenic M 2450 mg/kg 1.0

Cadmium M 2450 mg/kg 0.10

Chromium M 2450 mg/kg 1.0

Copper M 2450 mg/kg 0.50

Project: LKC 21 1310 Littleborough Fire Station

Top Depth (m):

Bottom Depth (m):

Asbestos Lab:

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Client Sample ID.:

Sample Type:

Date Sampled:

Sample Location:

21-30529

1272215

ES1

SA101

SA101

SOIL

0.00

0.50

02-Sep-2021

COVENTRY

-

No Asbestos 

Detected

15

Brown

Stones and 

Roots

Sand

7.4

< 0.010

12

0.32

16

34
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Results - Soil

Client: LK Consult

Quotation No.: Q21-24270

Order No.:

Determinand Accred. SOP Units LOD

Project: LKC 21 1310 Littleborough Fire Station

Top Depth (m):

Bottom Depth (m):

Asbestos Lab:

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Client Sample ID.:

Sample Type:

Date Sampled:

Sample Location:

Mercury M 2450 mg/kg 0.10

Nickel M 2450 mg/kg 0.50

Lead M 2450 mg/kg 0.50

Selenium M 2450 mg/kg 0.20

Vanadium U 2450 mg/kg 5.0

Zinc M 2450 mg/kg 0.50

Chromium (Hexavalent) N 2490 mg/kg 0.50

Organic Matter M 2625 % 0.40

Diesel Present N 2670 N/A

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

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

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

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

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

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

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

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

Total Aliphatic Hydrocarbons N 2680 mg/kg 5.0

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

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

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

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

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

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

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

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

Total Aromatic Hydrocarbons N 2680 mg/kg 5.0

Total Petroleum Hydrocarbons N 2680 mg/kg 10.0

Benzene M 2760 µg/kg 1.0

Toluene M 2760 µg/kg 1.0

Ethylbenzene M 2760 µg/kg 1.0

m & p-Xylene M 2760 µg/kg 1.0

o-Xylene M 2760 µg/kg 1.0

Methyl Tert-Butyl Ether M 2760 µg/kg 1.0

Perfluorooctyl sulfonate (PFOS) (Subcon) SN µg/kg N/A

Naphthalene M 2800 mg/kg 0.10

21-30529

1272215

ES1

SA101

SA101

SOIL

0.00

0.50

02-Sep-2021

COVENTRY

0.25

21

110

0.49

25

87

< 0.50

8.7

< 0.10
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Results - Soil

Client: LK Consult

Quotation No.: Q21-24270

Order No.:

Determinand Accred. SOP Units LOD

Project: LKC 21 1310 Littleborough Fire Station

Top Depth (m):

Bottom Depth (m):

Asbestos Lab:

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Client Sample ID.:

Sample Type:

Date Sampled:

Sample Location:

Acenaphthylene N 2800 mg/kg 0.10

Acenaphthene M 2800 mg/kg 0.10

Fluorene M 2800 mg/kg 0.10

Phenanthrene M 2800 mg/kg 0.10

Anthracene M 2800 mg/kg 0.10

Fluoranthene M 2800 mg/kg 0.10

Pyrene M 2800 mg/kg 0.10

Benzo[a]anthracene M 2800 mg/kg 0.10

Chrysene M 2800 mg/kg 0.10

Benzo[b]fluoranthene M 2800 mg/kg 0.10

Benzo[k]fluoranthene M 2800 mg/kg 0.10

Benzo[a]pyrene M 2800 mg/kg 0.10

Indeno(1,2,3-c,d)Pyrene M 2800 mg/kg 0.10

Dibenz(a,h)Anthracene N 2800 mg/kg 0.10

Benzo[g,h,i]perylene M 2800 mg/kg 0.10

Total Of 16 PAH's N 2800 mg/kg 2.0

Total Phenols M 2920 mg/kg 0.10

21-30529

1272215

ES1

SA101

SA101

SOIL

0.00

0.50

02-Sep-2021

COVENTRY

< 0.10

< 0.10

< 0.10

0.54

0.15

1.4

1.3

0.62

0.62

1.1

0.37

0.76

< 0.10

< 0.10

< 0.10

6.9
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TPH Chromatogram on Soil Sample: 1272210
\\NM-FILESERVER\Job Paperwork\SampData\SOIL\1272210.PDF
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TPH Interpretation

Job Sample Matrix Location Sample Ref Sample ID
Sample Depth 

(m)

Gasoline / Diesel 

Present
TPH Interpretation

21-30529 1272210 S WS104 ES2 WS104 0.50 No N/A
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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

2192 Asbestos Asbestos Polarised light microscopy / Gravimetry

2220 Water soluble Chloride in Soils Chloride

Aqueous extraction and measuremernt  by 

‘Aquakem 600’ Discrete Analyser using ferric 

nitrate / mercuric thiocyanate.

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. 

Chromium [VI] is determined by ‘Aquakem 600’ 

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

TPH (C6–C40); optional carbon banding, e.g. 3-

band – GRO, DRO & LRO*TPH C8–C40
Dichloromethane extraction / GC-FID

2680 TPH A/A Split

Aliphatics: >C5–C6, >C6–C8,>C8–C10, 

>C10–C12, >C12–C16, >C16–C21, >C21– 

C35, >C35– C44Aromatics: >C5–C7, >C7–C8, 

>C8– C10, >C10–C12, >C12–C16, >C16– C21,  

>C21– C35, >C35– C44

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.
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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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Unit 7-8 Hawarden Business Park

Manor Road (off Manor Lane)

Hawarden

Deeside

CH5 3US

Tel: (01244) 528700

Fax: (01244) 528701

email: hawardencustomerservices@alsglobal.com

Website: www.alsenvironmental.co.uk

Chemtest

Willie Snaith Rd

Newmarket

Suffolk

CB8 7SQ

Attention: Chemtest Subcontracting

CERTIFICATE OF ANALYSIS

Chemtest

Location:

Your Reference:

Sample Delivery Group (SDG):

Customer:

Date of report Generation: 16 September 2021

210910-138

21-30529

We received  1 sample on Friday September 10, 2021 and 1 of these samples were scheduled for analysis which was completed on 

Wednesday September 15, 2021.  Accredited laboratory tests are defined within the report, but opinions, interpretations and on-site 

data expressed herein are outside the scope of ISO 17025 accreditation.

Should this report require incorporation into client reports, it must be used in its entirety and not simply with the data sections alone.

Chemical testing (unless subcontracted) performed at ALS Life Sciences Ltd Hawarden.  

All sample data is provided by the customer.  The reported results relate to the sample supplied, and on the basis that this data is 

correct. 

Incorrect sampling dates and/or sample information will affect the validity of results.

The customer is not permitted to reproduce this report except in full without the approval of the laboratory.

Report No: 613252

This report has been revised and directly supersedes 613251 in its entirety.

Chemtest

Order Number: 21304

Operations Manager

Sonia McWhan

Approved By:

ALS Life Sciences Limited. Registered Office: Units 7 & 8 Hawarden Business Park, Manor Road, Hawarden, Deeside, CH5 3US. Registered in 

England and Wales No. 4057291. Version Issued:3.1Version: 16/09/2021
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CERTIFICATE OF ANALYSIS
SDG:

Client Ref.:

210910-138

21-30529 Location:

Report Number: 613252 613251Superseded Report:

Validated

Received Sample Overview
Sampled DateLab Sample No(s) Customer Sample Ref. AGS Ref. Depth (m)

 24956849 UKC21 1310 WS104 0.15 - 0.50 02/09/2021

Only received samples which have had analysis scheduled will be shown on the following pages.

10:41:22 16/09/2021
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CERTIFICATE OF ANALYSIS
SDG:

Client Ref.:

210910-138

21-30529 Location:

Report Number: 613252 613251Superseded Report:

Validated

Results Legend

X Test

N No Determination 

Possible

Lab Sample No(s)

Customer

Sample Reference

Depth (m)

Container

AGS Reference

Sample Types - 

S - Soil/Solid

UNS - Unspecified Solid

GW - Ground Water

SW - Surface Water

LE - Land Leachate

PL - Prepared Leachate

PR - Process Water

SA - Saline Water

TE - Trade Effluent

TS - Treated Sewage

US - Untreated Sewage 

RE - Recreational Water

DW - Drinking Water Non-regulatory

UNL - Unspecified Liquid

SL - Sludge

G - Gas

OTH - Other

Sample Type

2
4

9
5
6

8
4

9
U

K
C

2
1

 1
3

1
0
 W

S
1
0

4
0
.1

5
 - 0

.5
0

5
0

0
g
T

U
B

S
Asbestos ID in Solid Samples All NDPs: 0

Tests: 1
 

X

PFAS Solids All NDPs: 0

Tests: 1
 

X

Sample description All NDPs: 0

Tests: 1
 

X

10:41:22 16/09/2021
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CERTIFICATE OF ANALYSIS
SDG:

Client Ref.:

210910-138

21-30529 Location:

Report Number: 613252 613251Superseded Report:

Validated

Sample Descriptions

very fine <0.063mm 0.063mm - 0.1mm 0.1mm - 2mm 2mm - 10mm >10mmfine medium coarse very coarse

Grain Sizes

Colour Description Inclusions Inclusions 2

24956849 UKC21 1310 WS104 0.15 - 0.50 Dark Brown Sand Stones Brick

Customer Sample Ref. Depth (m)Lab Sample No(s)

These descriptions are only intended to act as a cross check if sample identities are questioned, and to provide a log of 

sample matrices with respect to MCERTS validation. They are not intended as full geological descriptions.

We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these materials - whether these are derived from 

naturally ocurring soil profiles, or from fill/made ground, as long as these materials constitute the major part of the sample.

Other coarse granular materials such as concrete, gravel and brick are not accredited if they comprise the major part of the 

sample.

10:41:22 16/09/2021
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CERTIFICATE OF ANALYSIS
SDG:

Client Ref.:

210910-138

21-30529 Location:

Report Number: 613252 613251Superseded Report:

Validated

ISO17025 accredited.

mCERTS accredited.

Aqueous / settled sample.

Dissolved / filtered sample.

Total / unfiltered sample.

Subcontracted - refer to subcontractor report for 

accreditation status.

% recovery of the surrogate standard to check the 

efficiency of the method. The results of individual 

compounds within samples aren't corrected for the 

recovery

Trigger breach confirmed

Sample deviation (see appendix)

#

M

aq

diss.filt

tot.unfilt

*

**

(F)

1-4♦§@

Results Legend

AGS Reference
Lab Sample No.(s)

SDG Ref

Date Received

Date Sampled

Sample Type

Depth (m)

Customer Sample Ref.

MethodLOD/UnitsComponent

Sample Time

UKC21 1310 WS104

0.15 - 0.50

Soil/Solid (S)

02/09/2021

.

10/09/2021

210910-138

24956849

Moisture Content Ratio (% of as 

received sample)
  % PM024 14

 

PFBA (357-22-4) Perfluoro-n-butanoic 

acid
  <3 µg/kg TM338 <3

 

PFPA (2706-90-3) 

Perfluoro-n-pentanoic acid
  <3 µg/kg TM338 <3

 

PFHxA (307-24-4) 

Perfluoro-n-hexanoic acid
  <2 µg/kg TM338 <2

 

PFBS (375-73-5) 

Perfluoro-1-butanesulfonate
  <1 µg/kg TM338 <1

 

PFHpA (375-85-9) 

Perfluoro-n-heptanoic acid
  <1 µg/kg TM338 <1

 

PFOA (335-67-1) Perfluoro-n-octanoic 

acid
  <1 µg/kg TM338 <1

 

PFHxS (355-46-4) 

Perfluoro-1-hexanesulfonate
  <1 µg/kg TM338 <1

 

PFNA (375-95-1) Perfluoro-n-nonanoic 

acid
  <1 µg/kg TM338 <1

 

PFHpS (375-92-8) 

Perfluoro-1-heptanesulfonate
  <1 µg/kg TM338 <1

 

PFDA (335-76-2) Perfluoro-n-decanoic 

acid
  <1 µg/kg TM338 <1

 

Linear PFOS(1763-23-1) 

Perfluoro-1-octanesulfonate
  <1 µg/kg TM338 <1

 

Branched PFOS   <1 µg/kg TM338 <1

 

PFUnA (2058-94-8) 

Perfluoro-n-undecanoic acid
  <1 µg/kg TM338 <1

 

PFDoA (307-55-1) 

Perfluoro-n-dodecanoic acid
  <1 µg/kg TM338 <1

 

PFOSA (754-91-6) 

Perfluoro-octanesulfonamide
  <1 µg/kg TM338 <1

 

6:2-FTS (27619-97-2)   <1 µg/kg TM338 <1

 

PFDS (335-73-3) 

Perfluoro-1-decanesulfonate
  <1 µg/kg TM338 <1

 

PFPeS (2706-91-40) 

Perfluoro-1-pentanesulfonate
  <1 µg/kg TM338 <1

 

Total PFOS   <1 µg/kg TM338 1.33

 

10:41:22 16/09/2021

Page 5 of 9



CERTIFICATE OF ANALYSIS
SDG:

Client Ref.:

210910-138

21-30529 Location:

Report Number: 613252 613251Superseded Report:

Validated

Asbestos Identification - Solid Samples

Date of Analysis Analysed By Comments Amosite 

(Brown) 

Asbestos

Chrysotile 

(White) 

Asbestos

Crocidolite 

(Blue) Asbestos

Fibrous 

Actinolite

Fibrous 

Anthophyllite

Fibrous 

Tremolite

Non-Asbestos 

Fibre

Cust. Sample Ref.

Depth (m)

Sample Type

Date Sampled

Date Receieved

SDG

Original Sample

Method Number

UKC21 1310 WS104

0.15 - 0.50

SOLID

02/09/2021  00:00:00

10/09/2021  08:15:00

210910-138

24956849

TM048

15/09/2021 James 

Richards

Fibre bundles 

in soil

Not Detected 

(#)

Detected (#) Not Detected 

(#)

Not Detected 

(#)

Not Detected 

(#)

Not Detected 

(#)

Not Detected

Results Legend

#

M

*

(F)

1-5&♦§@

ISO17025 accredited.

mCERTS accredited.

Subcontracted test.

Trigger breach confirmed

Sample deviation (see appendix)

10:41:22 16/09/2021
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CERTIFICATE OF ANALYSIS
SDG:

Client Ref.:

210910-138

21-30529 Location:

Report Number: 613252 613251Superseded Report:

Validated

Table of Results - Appendix
Method No Reference Description

PM024 Modified BS 1377 Soil preparation including homogenisation, moisture screens of soils for Asbestos 

Containing Material

TM048 HSG 248, Asbestos: The analysts' guide for sampling, 

analysis and clearance procedures

Identification of Asbestos in Bulk Material

TM338 PFAS In Solids Analysis of perfluoroalkylsulfonates and perfluorocarboxylic acids in Solids

NA = not applicable.

Chemical testing (unless subcontracted) performed at ALS Life Sciences Ltd Hawarden.

10:41:22 16/09/2021
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CERTIFICATE OF ANALYSIS
SDG:

Client Ref.:

210910-138

21-30529 Location:

Report Number: 613252 613251Superseded Report:

Validated

Test Completion Dates
Lab Sample No(s)

Customer Sample Ref.

Depth

Type

AGS Ref.

24956849

UKC21 1310 WS10

4

0.15 - 0.50

Soil/Solid (S)

Asbestos ID in Solid Samples 15-Sep-2021

PFAS Solids 15-Sep-2021

Sample description 13-Sep-2021

10:41:22 16/09/2021
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CERTIFICATE OF ANALYSIS

SDG: Client Reference:210910-138 21-30529
Location: Order Number:

Report Number:
21304

613252
613251Superseded Report:

Chemtest

Appendix
1. Results are expressed on a dry weight basis (dried at 35ºC) for all soil analyses except 

for the following: NRA and CEN Leach tests, flash point LOI, pH, ammonium as NH4 by the 

BRE method, VOC TICs and SVOC TICs.

2. If sufficient sample is received a sub sample will be retained free of charge for 30 days 

after analysis is completed (e-mailed) for all sample types unless the sample is destroyed 

on testing. The prepared soil sub sample that is analysed for asbestos will be retained for a 

period of 6 months after the analysis date. All bulk samples will be retained for a period of 6 

months after the analysis date. All samples received and not scheduled will be disposed of 

one month after the date of receipt unless we are instructed to the contrary. Once the initial 

period has expired, a storage charge will be applied for each month or part thereof until the 

client cancels the request for sample storage. ALS reserve the right to charge for samples 

received and stored but not analysed.

3. With respect to turnaround, we will always endeavour to meet client requirements 

wherever possible, but turnaround times cannot be absolutely guaranteed due to so many 

variables beyond our control.

4. We take responsibility for any test performed by sub -contractors (marked with an 

asterisk). We endeavour to use UKAS/MCERTS Accredited Laboratories, who either 

complete a quality questionnaire or are audited by ourselves. For some determinands there 

are no UKAS/MCERTS Accredited Laboratories, in this instance a laboratory with a known 

track record will be utilised.

5. If no separate volatile sample is supplied by the client, or if a headspace or sediment is 

present in the volatile sample, the integrity of the data may be compromised. This will be 

flagged up as an invalid VOC on the test schedule and the result marked as deviating on 

the test certificate.

6. NDP - No determination possible due to insufficient /unsuitable sample.

7. Results relate only to the items tested.

8. LoDs (Limit of Detection) for wet tests reported on a dry weight basis are not corrected 

for moisture content.

9. Surrogate recoveries - Surrogates are added to your sample to monitor recovery of the 

test requested. A % recovery is reported, results are not corrected for the recovery 

measured. Typical recoveries for organics tests are 70-130%. Recoveries in soils are 

affected by organic rich or clay rich matrices . Waters can be affected by remediation fluids 

or high amounts of sediment. Test results are only ever reported if all of the associated 

quality checks pass; it is assumed  that all recoveries outside of the values above are due 

to matrix affect. 

10. Stones/debris are not routinely removed. We always endeavour to take a 

representative sub sample from the received sample.

11. In certain circumstances the method detection limit may be elevated due to the sample 

being outside the calibration range. Other factors that may contribute to this include 

possible interferences. In both cases the sample would be diluted which would cause the 

method detection limit to be raised.

12. Mercury results quoted on soils will not include volatile mercury as the analysis is 

performed on a dried and crushed sample.

13. For leachate preparations other than Zero Headspace Extraction (ZHE) volatile loss 

may occur.

14. For the BSEN 12457-3 two batch process to allow the cumulative release to be 

calculated, the volume of the leachate produced is measured and filtered for all tests. We 

therefore cannot carry out any unfiltered analysis. The tests affected include volatiles 

GCFID/GCMS and all subcontracted analysis.

15. Analysis and identification of specific compounds using GCFID is by retention time 

only, and we routinely calibrate and quantify for benzene, toluene, ethylbenzenes and 

xylenes (BTEX). For total volatiles in the C5-C12 range, the total area of the chromatogram 

is integrated and expressed as ug/kg or ug/l. Although this analysis is commonly used for 

the quantification of gasoline range organics (GRO), the system will also detect other 

compounds such as chlorinated solvents, and this may lead to a falsely high result with 

respect to hydrocarbons only. It is not possible to specifically identify these 

non-hydrocarbons, as standards are not routinely run for any other compounds, and for 

more definitive identification, volatiles by GCMS should be utilised.

16. We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these 

materials - whether these are derived from naturally occurring soil profiles, or from fill/made 

ground, as long as these materials constitute the major part of the sample. Other coarse 

granular material such as concrete, gravel and brick are not accredited if they comprise the 

major part of the sample.

17 Data retention. All records, communications and reports pertaining to the analysis are 

archived for seven years from the date of issue of the final report.

Identification of Asbestos in Bulk Materials & Soils

The results for identification of asbestos in bulk materials are obtained from supplied 

bulk materials which have been examined to determine the presence of asbestos fibres 

using ALS (Hawarden) in-house method of transmitted/polarised light microscopy and 

central stop dispersion staining, based on HSG 248 (2005).

The results for identification of asbestos in soils are obtained from a homogenised sub 

sample which has been examined to determine the presence of asbestos fibres using 

ALS (Hawarden) in-house method of transmitted/polarised light microscopy and central 

stop dispersion staining.

-Fibrous Tremol ite

-Fib ro us Anthop hyll ite

-Fibrous Acti nolite

Blue Asbe stosCro ci dolite

Brow n AsbestosAmosite

White AsbestosChrysoti le

Common NameAsbe stos Type 

-Fibrous Tremol ite

-Fib ro us Anthop hyll ite

-Fibrous Acti nolite

Blue Asbe stosCro ci dolite

Brow n AsbestosAmosite

White AsbestosChrysoti le

Common NameAsbe stos Type 

Visual Estimation Of Fibre Content

Estimation of fibre content is not permitted as part of our UKAS accredited test other 

than: - Trace - Where only one or two asbestos fibres were identified.

Respirable Fibres

Respirable fibres are defined as fibres of <3 μm diameter, longer than 5 μm and with 

aspect ratios of at least 3:1 that can be inhaled into the lower regions of the lung and 

are generally acknowledged to be most important predictor of hazard and risk for 

cancers of the lung. 

Further guidance on typical asbestos fibre content of manufactured products can 

be found in HSG 264.

The identification of asbestos containing materials and soils falls within our 

schedule of tests for which we hold UKAS accreditation, however opinions, 

interpretations and all other information contained in the report are outside the 

scope of UKAS accreditation.

19. Sample Deviations

20. Asbestos

General
18. Tentatively Identified Compounds (TICs) are non-target peaks in VOC and SVOC 

analysis. All non-target peaks detected with a concentration above the LoD are subjected 

to a mass spectral library search. Non-target peaks with a library search confidence of 

>75% are reported based on the best mass spectral library match. When a non-target  

peak with a library search confidence of <75% is detected it is reported as “mixed 

hydrocarbons”. Non-target compounds identified from the scan data are semi-quantified 

relative to one of the deuterated internal standards, under the same chromatographic 

conditions as the target compounds. This result is reported as a semi-quantitative value 

and reported as Tentatively Identified Compounds (TICs). TICs are outside the scope of 

UKAS accreditation and are not moisture corrected.

Container with Headspace provided for volatiles analysis

Incorrect container received

Deviation from method

Sampled on date not provided

Sample holding time exceeded in laboratory

Sample holding time exceeded due to late arrival of instructions or 

samples

1

2

3

§

♦ 

@

If a sample is classed as deviated then the associated results may be compromised.

When requested, the individual sub sample scheduled will be analysed in house for the 

presence of asbestos fibres and asbestos containing material by our documented in 

house method TM048 based on HSG 248 (2005), which is accredited to ISO17025. If a 

specific asbestos fibre type is not found this will be reported as “Not detected”.  If no 

asbestos fibre types are found all will be reported as “Not detected” and the sub sample 

analysed deemed to be clear of asbestos.  If an asbestos fibre type is found it will be 

reported as detected (for each fibre type found).  Testing can be carried out on asbestos 

positive samples, but, due to Health and Safety considerations, may be replaced by 

alternative tests or reported as No Determination Possible (NDP).  The quantity of 

asbestos present is not determined unless specifically requested.

4 Matrix interference

10:41:43 16/09/2021 16/09/2021Modification Date:             
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/LWWOHERURXJK�)LUH�6WDWLRQ��/LWWOHERURXJK��
3KDVH���*HR�(QYLURQPHQWDO�,QYHVWLJDWLRQ��5LVN�$VVHVVPHQW�DQG�5HPHGLDWLRQ�6WUDWHJ\�

�
�

�
7KH�/.�*URXS� � 1RYHPEHU������
5HI��/.&���������

�
�
�
�
�
�
�
�
�
�

$SSHQGL[�'�
�

&HUWLILFDWHV�RI�$QDO\VLV���*HRWHFKQLFDO�
� �



Client

Address

Contract 

Job Number 
Date of Issue 

Pages 1  of 5

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 4066/181
05 October 2021

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 1310
Littleborough Fire Station

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



MURRAY RIX
Andrew House, Hadfield Street,
Dukinfield, Cheshire SK16 4QX

TEL 0161 475 0870

TEST CERTIFICATE
LIQUID AND PLASTIC LIMIT

BS 1377: PART 2: 1990 Clause 4.4 ONE POINT METHOD & Clause 5.3
MOISTURE CONTENT METHOD BS 1377: PART 2: 1990 Clause 3.2

CLIENT LK Consult Ltd
SITE LKC 21 1310 - Littleborough Fire Station
JOB NUMBER MRN 4066/181

SAMPLE LABEL
SAMPLE No.
DATE TESTED

MATERIAL Soft orange brown & grey mottled silty sandy CLAY with abundant gravel
ADVISED SOURCE Site Investigation Sample

Moisture Content Liquid Limit Passing
(Natural) 425 micron

(%) (%) (%)
  

13 42 44
   
 

REMARKS
Sample tested after wet sieving

SIGNED

NAME S.J. Hutchings DATE 05-Oct-21
(Director)

Page  2  of  5

SA101 0.5-1.6m DATE SAMPLED Not advised
104212 DATE RECEIVED 13-Sep-21
14-Sep-21 SAMPLED BY Client

Plastic Limit Plasticity Index

(%) (%)

14 28
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MURRAY RIX
Andrew House, Hadfield Street,
Dukinfield, Cheshire SK16 4QX

TEL 0161 475 0870

TEST CERTIFICATE
LIQUID AND PLASTIC LIMIT

BS 1377: PART 2: 1990 Clause 4.4 ONE POINT METHOD & Clause 5.3
MOISTURE CONTENT METHOD BS 1377: PART 2: 1990 Clause 3.2

CLIENT LK Consult Ltd
SITE LKC 21 1310 - Littleborough Fire Station
JOB NUMBER MRN 4066/181

SAMPLE LABEL
SAMPLE No.
DATE TESTED

MATERIAL Stiff dark grey silty sandy CLAY with frequent gravel
ADVISED SOURCE Site Investigation Sample

Moisture Content Liquid Limit Passing
(Natural) 425 micron

(%) (%) (%)
  

14 40 64
   
 

REMARKS
Sample tested after wet sieving

SIGNED

NAME S.J. Hutchings DATE 05-Oct-21
(Director)

Page  3  of  5

WS101 1.7-2.0m DATE SAMPLED Not advised
104213 DATE RECEIVED 13-Sep-21
14-Sep-21 SAMPLED BY Client

Plastic Limit Plasticity Index

(%) (%)

14 26
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MURRAY RIX
Andrew House, Hadfield Street,
Dukinfield, Cheshire SK16 4QX

TEL 0161 475 0870

TEST CERTIFICATE
LIQUID AND PLASTIC LIMIT

BS 1377: PART 2: 1990 Clause 4.4 ONE POINT METHOD & Clause 5.3
MOISTURE CONTENT METHOD BS 1377: PART 2: 1990 Clause 3.2

CLIENT LK Consult Ltd
SITE LKC 21 1310 - Littleborough Fire Station
JOB NUMBER MRN 4066/181

SAMPLE LABEL
SAMPLE No.
DATE TESTED

MATERIAL Stiff orange brown & grey mottled silty sandy CLAY
ADVISED SOURCE Site Investigation Sample

Moisture Content Liquid Limit Passing
(Natural) 425 micron

(%) (%) (%)
  

19 48 88
   
 

REMARKS
Sample tested after wet sieving

SIGNED

NAME S.J. Hutchings DATE 05-Oct-21
(Director)

Page  4  of  5

WS102 0.5-1.0m DATE SAMPLED Not advised
104214 DATE RECEIVED 13-Sep-21
14-Sep-21 SAMPLED BY Client

Plastic Limit Plasticity Index

(%) (%)

16 34
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MURRAY RIX
Andrew House, Hadfield Street,
Dukinfield, Cheshire SK16 4QX

TEL 0161 475 0870

TEST CERTIFICATE
LIQUID AND PLASTIC LIMIT

BS 1377: PART 2: 1990 Clause 4.4 ONE POINT METHOD & Clause 5.3
MOISTURE CONTENT METHOD BS 1377: PART 2: 1990 Clause 3.2

CLIENT LK Consult Ltd
SITE LKC 21 1310 - Littleborough Fire Station
JOB NUMBER MRN 4066/181

SAMPLE LABEL
SAMPLE No.
DATE TESTED

MATERIAL Stiff grey brown silty sandy CLAY with abundant gravel
ADVISED SOURCE Site Investigation Sample

Moisture Content Liquid Limit Passing
(Natural) 425 micron

(%) (%) (%)
  

11 44 58
   
 

REMARKS
Sample tested after wet sieving

SIGNED

NAME S.J. Hutchings DATE 05-Oct-21
(Director)

Page  5  of  5

WS102 1.8-2.0m DATE SAMPLED Not advised
104215 DATE RECEIVED 13-Sep-21
14-Sep-21 SAMPLED BY Client

Plastic Limit Plasticity Index

(%) (%)

15 29
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Eurofins Chemtest Ltd

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.com

Report No.: 21-33561-1

Initial Date of Issue: 04-Oct-2021

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 1310 Littleborough Fire Station

Quotation No.: Date Received: 28-Sep-2021

Order No.: 739066 Date Instructed: 29-Sep-2021

No. of Samples: 2

Turnaround (Wkdays): 5 Results Due: 05-Oct-2021

Date Approved: 04-Oct-2021

Approved By:

Details: Glynn Harvey, Technical Manager


Final Report
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Results - Water

Client: LK Consult 21-33561 21-33561

Quotation No.: 1287418 1287419

Order No.: 739066 WS101 WS103

Littleborough 

Fire Station

Littleborough 

Fire Station

WATER WATER

2.32 3.89

4.00 3.94

27-Sep-2021 27-Sep-2021

Determinand Accred. SOP Units LOD

Diesel Present N 1670 N/A False False

pH U 1010 N/A 7.7

Sulphate U 1220 mg/l 1.0 36

Cyanide (Total) U 1300 mg/l 0.050 0.070

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

Calcium U 1455 mg/l 2.00 19 28

Total Hardness as CaCO3 U 1270 mg/l 15 57

Arsenic (Dissolved) U 1455 µg/l 0.20 < 0.20

Boron (Dissolved) U 1455 µg/l 10.0 33

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

Chromium (Dissolved) U 1455 µg/l 0.50 < 0.50

Copper (Dissolved) U 1455 µg/l 0.50 0.68

Nickel (Dissolved) U 1455 µg/l 0.50 4.8

Lead (Dissolved) U 1455 µg/l 0.50 < 0.50

Selenium (Dissolved) U 1455 µg/l 0.50 2.3

Vanadium (Dissolved) U 1455 µg/l 0.50 < 0.50

Zinc (Dissolved) U 1455 µg/l 2.5 3.9

Mercury Low Level U 1460 µg/l 0.010 < 0.010

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

Dissolved Organic Carbon U 1610 mg/l 2.0 3.3 5.9

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

Project: LKC 21 1310 Littleborough Fire Station

Top Depth (m):

Bottom Depth (m):

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Sample Location:

Sample Type:

Date Sampled:

Page 2 of 6



Results - Water

Client: LK Consult 21-33561 21-33561

Quotation No.: 1287418 1287419

Order No.: 739066 WS101 WS103

Littleborough 

Fire Station

Littleborough 

Fire Station

WATER WATER

2.32 3.89

4.00 3.94

27-Sep-2021 27-Sep-2021

Determinand Accred. SOP Units LOD

Project: LKC 21 1310 Littleborough Fire Station

Top Depth (m):

Bottom Depth (m):

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Sample Location:

Sample Type:

Date Sampled:

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

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

Surfactants as MBAS N 1770 mg/l 0.020 0.37

Naphthalene N 1800 µg/l 0.010 < 0.010

Acenaphthylene N 1800 µg/l 0.010 < 0.010

Acenaphthene N 1800 µg/l 0.010 < 0.010

Fluorene N 1800 µg/l 0.010 < 0.010

Phenanthrene N 1800 µg/l 0.010 < 0.010

Anthracene N 1800 µg/l 0.010 < 0.010

Fluoranthene N 1800 µg/l 0.010 < 0.010

Pyrene N 1800 µg/l 0.010 < 0.010

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

Chrysene N 1800 µg/l 0.010 < 0.010

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

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

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

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

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

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

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

Total Phenols U 1920 mg/l 0.030 < 0.030

Page 3 of 6



TPH Interpretation

Job Sample Matrix Location Sample Ref Sample ID
Sample Depth 

(m)

Gasoline / Diesel 

Present
TPH Interpretation

21-33561 1287418 W Littleborough Fire Station WS101 2.32 No N/A

21-33561 1287419 W Littleborough Fire Station WS103 3.89 No N/A

Page 4 of 6



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 

‘Aquakem 600’ Discrete Analyser.

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]

Automated colorimetric analysis by ‘Aquakem 

600’ Discrete Analyser using 1,5-

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

TPH (C6–C40); optional carbon banding, e.g. 3-

band – GRO, DRO & LRO
Pentane extraction / GC FID detection

1675

TPH Aliphatic/Aromatic split in 

Waters by GC-FID(cf. Texas 

Method 1006 / TPH CWG)

Aliphatics: >C5–C6, >C6–C8, >C8– C10, 

>C10–C12, >C12–C16, >C16–C21, >C21– 

C35, >C35– C44Aromatics: >C5–C7, >C7–C8, 

>C8– C10, >C10–C12, >C12–C16, >C16– C21,  

>C21– C35, >C35– C44

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.

1770 MBAS MBAS Spectrophotometry

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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CATEGORY 4 SCREENING LEVELS 

 

Tetrachlorethene 
(PCE) – 1% SOM 

0.31  
mg/kg 

0.32  
mg/kg 

2.0  
mg/kg 

24  
mg/kg 

3,200  
mg/kg 

1,400  
mg/kg 

Tetrachlorethene 
(PCE) – 2.5% SOM 

0.70  
mg/kg 

0.71  
mg/kg 

4.8  
mg/kg 

55  
mg/kg 

3,300  
mg/kg 

1,900  
mg/kg 

Tetrachlorethene 
(PCE) – 6% SOM 

1.6 mg/kg 1.6  
mg/kg 

11  
mg/kg 

130  
mg/kg 

3,400  
mg/kg 

2,500  
mg/kg 

Trichlorethene 
(TCE) – 1% SOM 

0.0093  
mg/kg 

0.0097 
mg/kg 

0.032  
mg/kg 

0.73  
mg/kg 

76  
mg/kg 

41 
mg/kg 

Trichlorethene 
(TCE) – 2.5% SOM 

0.020  
mg/kg 

0.020  
mg/kg 

0.072  
mg/kg 

1.5  
mg/kg 

78 
mg/kg 

54 
mg/kg 

Trichlorethene 
(TCE) – 6% SOM 

0.043  
mg/kg 

0.045 
mg/kg 

0.16  
mg/kg 

3.4 
mg/kg 

79 
mg/kg 

69 
mg/kg 

Vinyl Chloride 
(VC) – 1%SOM 

0.0064  
mg/kg 

0.015  
mg/kg 

0.0017 
mg/kg 

1.1 
mg/kg 

7.8 
mg/kg 

18 
mg/kg 

Vinyl Chloride 
(VC) – 2.5%SOM 

0.010  
mg/kg 

0.019 
mg/kg 

0.0031 
mg/kg 

1.4 
mg/kg 

7.8 
mg/kg 

19 
mg/kg 

Vinyl Chloride 
(VC) – 6%SOM 

0.017  
mg/kg 

0.029 
mg/kg 

0.0058 
mg/kg 

2.2 
mg/kg 

7.8 
mg/kg 

19 
mg/kg 

 

 

 



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

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

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

M
et

al
s 

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

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

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

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

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

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

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

B
TE

X 
C

om
po

un
ds

 

Benzene 
1% 0.087 0.38 0.017 27 72 90 

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

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

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

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

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

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

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

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

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

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

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

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



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

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

Po
ly

cy
cl

ic
 A

ro
m

at
ic

 H
yd

ro
ca

rb
on

s 
 (P

A
H

s)
 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Chrysene 
1% 15 30 4.1 350 57 93 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Coal Tar  
(B(a)P as surrogate 

marker) 

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

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

 



 
 

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

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

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

 

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

Pe
tr

ol
eu

m
 H

yd
ro

ca
rb

on
s 

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

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

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

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

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

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

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



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

Contaminant SOM Res +  Res - Allot. Comm. POSresi POSpark 
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1,2 Dichloroethane 
(DCA) 

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

1,1,1 Trichloroethane 
(TCA) 

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

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

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

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

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

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

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

Tetrachloromethane (carbon 
tetrachloride) 

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

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

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

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

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

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

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

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

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

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

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

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

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

Pe
st

ic
id

es
 

Aldrin 
1% 5.7 7.3 3.2 170 18 30 

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

Dieldrin 
1% 0.97 7.0 0.17 170 18 30 

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

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

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

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

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

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

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

Hexachlorocyclohexane (3 
isomers), inc Lindane 

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

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

 
 
 
 



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

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

Contaminant SOM Res +  Res - Allot. Comm. POSresi POSpark 
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Chlorobenzene 
1% 0.46 0.46 5.9 56 11,000 1,300 (675) sol 

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

Dichlorobenzenes  
(3 isomers) 

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

Trichlorobenzenes  
(3 isomers) 

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

Tetrachlorobenzenes 
(3 isomers) 

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

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

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

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

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

C
hl
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op
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Chlorophenols  
(4 congeners) 

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

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

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

O
th

er
s 

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

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

Hexachlorobutadiene 
1% 0.29 0.32 0.25 31 25 48 

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

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

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

NOTES 
Sol / vap = solubility / vapour limit (potentially use if free product identified, although highly conservative). 
dir = S4uls based on threshold protective of direct skin contact with phenol (brackets long term exposure for illustration purposes). 
g = derived based on 2,3,4,6-tetrachlorophenol. 
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>ĂŶĚ�hƐĞ
W&E� ϯϳϱͲϵϱͲϭ ͲͲ ͲͲ �ͲͲ ͲͲ Ϭ͘ϬϬϬϯϮ Ϭ͘ϯ Ϭ͘ϰ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϬϬϯ Ϭ͘ϬϬϭϱ ͲͲ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϯ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϭ Ϭ͘ϵ ͲͲ Ϭ͘ϴ Ϭ͘ϳ ϭ͘ϮϮ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘Ϭϴ Ϭ͘ϰ ͲͲ
W&K� ϯϯϱͲϲϳͲϭ Ϭ͘ϬϬϬϭϳϮ Ϭ͘ϬϬϭϳ Ϭ͘ϬϬϮ Ϭ͘ϬϬϵϱ Ϭ͘ϬϬϬϳϮ Ϭ͘ϯ Ϭ͘ϰ Ϭ͘ϯϱ ϭϬ Ϭ͘ϬϬϬϲϬ Ϭ͘Ϭϭϳ Ϭ͘ϬϬϯ Ϭ͘ϬϬϭϱ ϭ͘Ϯϲ ϭ͘ϯ ϭϲ ϭ͘ϯ ͲͲ ϯϱ ϭ͘ϳ Ϭ͘ϯ ϲ Ϭ͘Ϯϰ Ϭ͘ϯϮ ϭ͘ϱϲ Ϭ͘Ϯ ϭ͘ϯ ͲͲ Ϭ͘ϲ Ϭ͘ϱ ϭ͘ϮϮ ϭ͘Ϯϲ Ϭ͘ϭ ϮϬ ϭϬ ϰϬ ͲͲ Ϭ͘ϳ Ϭ͘ϰ Ϭ͘Ϭϭϯ
W&K^ ϭϳϲϯͲϮϯͲϭ Ϭ͘ϬϬϬϯϳϴ Ϭ͘ϬϬϯ Ϭ͘ϬϬϳ Ϭ͘ϬϮϭ Ϭ͘ϬϬϮ Ϭ͘ϯ Ϭ͘ϰ Ϭ͘ϬϬϬϮϮ Ϭ͘ϬϬϬϮϰ Ϭ͘ϬϬϬϳϴ ͲͲ Ϭ͘Ϭϱ Ϭ͘ϬϮϱ ϭ͘Ϯϲ ϭ͘ϯ ϲ ϭ͘ϯ ͲͲ ϭ͘ϴ ϭ͘ϳ Ϭ͘ϯ ϯ͘Ϯ Ϭ͘Ϭϰϭ ϯ͘Ϯ ϭ͘ϱϲ Ϭ͘ϭ Ϭ͘ϲ ͲͲ ϭ͘ϱ ϭ͘ϱ ϭ͘ϮϮ ϭ͘Ϯϲ Ϭ͘ϬϬϵ Ϯ ϭ ϰ ϭ Ϯ͘ϭ Ϭ͘ϰ Ϭ͘ϬϬϮϯ
W&�� ϯϳϱͲϮϮͲϰ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘Ϯ Ϭ͘Ϭϵϴ ͲͲ ͲͲ ͲͲ �ͲͲ ϭ͕ϴϬϬ ͲͲ ͲͲ ͲͲ ͲͲ ϯϴ ͲͲ ͲͲ ͲͲ ͲͲ ϭϴϬ ϭϲϬ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ϭϭϰ Ϭ͘ϰ ͲͲ
W&�^ ϯϳϱͲϳϯͲϱ Ϭ͘ϭϯ ͲͲ �ͲͲ ϳ͘ϭ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϵϭ Ϭ͘ϭϭ Ϭ͘Ϭϱϯ ϭ͕ϯϬϬ ͲͲ ϭϯϬ �ͲͲ ϭ͕ϴϬϬ ϭ͕ϮϬϬ ϭ͕ϳϬϬ ͲͲ ͲͲ ϱ͘ϳ ͲͲ ϭϮϱ ͲͲ ͲͲ ϮϱϬ ϴϲ ϴϬ ͲͲ ϭϮϲϬ ͲͲ ͲͲ ͲͲ ͲͲ ϯϬϬ ϲϭ Ϭ͘ϰ ͲͲ
W&WĞ� ϮϳϬϲͲϵϬͲϯ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϬϬϬϯϮ Ϭ͘ϬϬϬϭϲ ͲͲ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϯ Ϭ͘ϯ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϴ Ϭ͘ϰ ͲͲ
W&,ǆ^ ϯϱϱͲϰϲͲϰ ͲͲ ͲͲ �ͲͲ ͲͲ Ϭ͘ϬϬϬϯ Ϭ͘ϯ Ϭ͘ϰ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϬϬϮ Ϭ͘ϬϬϭ ͲͲ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϯ ͲͲ Ϭ͘ϭϯ ͲͲ ͲͲ Ϭ͘ϭ Ϭ͘ϵ ͲͲ Ϭ͘ϯ Ϭ͘Ϯ ϭ͘ϮϮ ͲͲ Ϭ͘ϬϬϵ Ϯ ϭ ϰ ͲͲ Ϯ͘ϯ Ϭ͘ϰ ͲͲ
W&,ǆ� ϯϬϳͲϮϰͲϰ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϬϬϬϰϴ Ϭ͘ϬϬϬϮϰ ͲͲ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϯ Ϭ͘ϯ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϴ Ϭ͘ϰ ͲͲ
W&,Ɖ� ϯϳϱͲϴϱͲϵ ͲͲ ͲͲ �ͲͲ ͲͲ Ϭ͘ϬϬϬϱ Ϭ͘ϯ Ϭ͘ϰ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϬϬϰϲ Ϭ͘ϬϬϮϯ ͲͲ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϯ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ϭ͘ϱ ϭ͘ϱ ϭ͘ϮϮ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϴ Ϭ͘ϰ ͲͲ
W&K^� ϳϱϰͲϵϭͲϲ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϵϮ Ϭ͘ϰϲ ͲͲ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘Ϭϱϴ Ϭ͘Ϭϯ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϰ ͲͲ
W&�� ϯϯϱͲϳϲͲϮ ͲͲ ͲͲ �ͲͲ ͲͲ Ϭ͘ϬϬϬϯ Ϭ͘ϯ Ϭ͘ϰ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϬϮϮ Ϭ͘Ϭϭϭ ͲͲ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϯ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϵϵ Ϭ͘ϵϴ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϰ ͲͲ
W&�^ ϯϯϱͲϳϳͲϯ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘Ϭϰ Ϭ͘ϬϮ ͲͲ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϴ Ϭ͘ϴ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ
W&hŶ� ϮϬϱϴͲϵϰͲϴ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘Ϭϭϴ Ϭ͘ϬϬϵϮ ͲͲ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϴ Ϭ͘ϴ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ
W&�Ž� ϯϬϳͲϱϱͲϭ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘Ϭϯϰ Ϭ͘Ϭϭϳ ͲͲ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϴ Ϭ͘ϴ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ
W&dƌ�� ϳϮϲϮϵͲϵϰͲϴ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘Ϭϲϭ Ϭ͘Ϭϯ ͲͲ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϲ Ϭ͘ϲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ
W&dĞ�� ϯϳϲͲϬϲͲϳ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϭϭ Ϭ͘Ϭϱϲ ͲͲ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϱ Ϭ͘ϱ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ
ϲ͗Ϯ�&d^ ϮϳϲϭϵͲϵϳͲϮ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϴ Ϭ͘ϰ ͲͲ
ϴ͗Ϯ�&d^ ϯϵϭϬϴͲϯϰͲϰ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ �ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ ͲͲ Ϭ͘ϴ Ϭ͘ϰ ͲͲ

EŽƚĞƐ͗

Ě͘��ůĂƐŬĂ�ƉƌŽƉŽƐĞĚ�ĐůĞĂŶƵƉ�ůĞǀĞůƐ�ĨŽƌ�,ƵŵĂŶ�,ĞĂůƚŚ�Ͳ�ŵŽƐƚ�ƐƚƌŝŶŐĞŶƚ�ǀĂůƵĞ�ŝƐ�ĨƌŽŵ�ƚŚĞ�ΗKǀĞƌ�ϰϬ�/ŶĐŚ��ŽŶĞΗ͘�
Đ͘�/ŶƚĞƌŝŵ�ƐĐƌĞĞŶŝŶŐ�ůĞǀĞů�ĨŽƌ�ĐŽŶƚĂŵŝŶĂƚĞĚ�ƐŝƚĞƐ
Ě͘�dŚĞ�ƌĞĐŽŵŵĞŶĚĞĚ�ĂƉƉƌŽĂĐŚ�ƚŽ�ƐƵŵŵŝŶŐ�W&K��ĂŶĚ�W&K^�ŝƐ͗��W&K^ͬ^^sW&K^�н�W&K�ͬ^^sW&K��ч�ϭ
Ğ͘��ƉƉůŝĞƐ�ƚŽ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�ƌĞƐƵůƚƐ�ĨŽƌ�W&K�͕�W&K^͕�W&E�͕�W&��͕�W&�^͕�W&,ǆ^͕��W&,ǆ�͕�W&WĞ�͕�W&,Ɖ�͕�W&K^�͕�W&��͕��E��ϲ͗Ϯ�&d^�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ƐƵŵ�ŽĨ�ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ�ŽĨ�ƚŚĞƐĞ�ϭϮ�W&�^͘
Ĩ͘�/ŶĚŝĂŶĂ�ZĞƐŝĚĞŶƚŝĂů�^Žŝů�^ĐƌĞĞŶŝŶŐ�>ĞǀĞů�ĨŽƌ��ŝƌĞĐƚ��ŽŶƚĂĐƚ�ĨŽƌ�W&�^�ĂŶĚ�W&��͘�
Ő͘�EĞďƌĂƐŬĂ�sŽůƵŶƚĂƌǇ��ůĞĂŶƵƉ�WƌŽŐƌĂŵ�'ƌŽƵŶĚǁĂƚĞƌ�ĂŶĚ�^Žŝů�ZĞŵĞĚŝĂƚŝŽŶ�'ŽĂůƐ�
Ś͘�/ŽǁĂ�^ƚĂƚĞǁŝĚĞ�^ƚĂŶĚĂƌĚƐ�ĨŽƌ�ƐŽŝů
ŝ͘�sĞƌŵŽŶƚ�W&�^�ĐƌŝƚĞƌŝĂ�ĂƌĞ�ĨŽƌ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�ĐŽŵƉŽƵŶĚƐ�Žƌ�ƐƵŵ�ŽĨ�ƚŚĞ�ĨŝǀĞ��W&�^�Ͳ�W&,Ɖ�͕�W&,ǆ^͕�W&E�͕�W&K^�ĂŶĚ�W&K�͘
ũ͘�DĂƐƐĂĐŚƵƐĞƚƚƐ�ĐƌŝƚĞƌŝĂ�ĨŽƌ�^Ͳϭ�ƐŽŝůƐ�ŝŶĐůƵĚŝŶŐ�ƐĞŶƐŝƚŝǀĞ�ůĂŶĚ�ƵƐĞƐ

ZĞŐƵůĂƚŽƌǇ��ŐĞŶĐǇ ^ƚĂŶĚĂƌĚ WĞƌͲ�ĂŶĚ�ƉŽůǇĨůƵŽƌŽĂůŬǇů�ƐƵďƐƚĂŶĐĞƐ
��Y�с��ŽŵŵŝƐƐŝŽŶ�ŽŶ��ŶǀŝƌŽŶŵĞŶƚĂů�YƵĂůŝƚǇ ��>с��ĂƐŝĐ��ŽŵƉĂƌŝƐŽŶ�>ĞǀĞůƐ W&�^�с�ƉĞƌͲ�ĂŶĚ�ƉŽůǇĨůƵŽƌŽĂůŬǇů�ƐƵďƐƚĂŶĐĞƐ
����с��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů��ŽŶƐĞƌǀĂƚŝŽŶ �>�с��ůĞĂŶƵƉ�>ĞǀĞů W&K��с�ƉĞƌĨůƵŽƌŽŽĐƚĂŶŽŝĐ�ĂĐŝĚ�;�ϴͿ
����с��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚ ��Z��с��ŝƌĞĐƚ��ŽŶƚĂĐƚ�ZŝƐŬͲ�ĂƐĞĚ�ĐŽŶĐĞŶƚƌĂƚŝŽŶ W&K^�с�ƉĞƌĨůƵŽƌŽŽĐƚĂŶĞ�ƐƵůĨŽŶŝĐ�ĂĐŝĚ�;�ϴͿ
��D�с��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�DĂŶĂŐĞŵĞŶƚ '���с�'ĞŶĞƌŝĐ��ůĞĂŶƵƉ��ƌŝƚĞƌŝĂ W&E��с�ƉĞƌĨůƵŽƌŽŶŽŶĂŶŽŝĐ�ĂĐŝĚ�;�ϵͿ
��EZ�с��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚ�ĂŶĚ� '^/W��с�'ƌŽƵŶĚǁĂƚĞƌ�^ƵƌĨĂĐĞ�tĂƚĞƌ�;'^/Ϳ�WƌŽƚĞĐƚŝŽŶ��ƌŝƚĞƌŝĂ�;'^/W�Ϳ W&���с�ƉĞƌĨůƵŽƌŽďƵƚǇƌŝĐ�ĂĐŝĚ�;�ϰͿ
�������EĂƚƵƌĂů�ZĞƐŽƵƌĐĞƐ W�>�с�WƌŽƚĞĐƚŝǀĞ��ŽŶĐĞŶƚƌĂƚŝŽŶ�>ĞǀĞů W&�^�с�ƉĞƌĨůƵŽƌŽďƵƚĂŶĞ�ƐƵůĨŽŶŝĐ�ĂĐŝĚ�;�ϰͿ
��W�с��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�WƌŽƚĞĐƚŝŽŶ W^�d>�с�WƌŽǀŝƐŝŽŶĂů�^Žŝů��ůĞĂŶƵƉ�dĂƌŐĞƚ�>ĞǀĞů W&WĞ��с�ƉĞƌĨůƵŽƌŽƉĞŶƚĂŶŽŝĐ�ĂĐŝĚ�;�ϱͿ
��^Ͳ�,W�с��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĞƌǀŝĐĞƐͲ�ŶǀŝƌŽŶŵĞŶƚĂů�,ĞĂůƚŚ�WƌŽŐƌĂŵ W^Z'�с�WƌĞůŝŵŝŶĂƌǇ�^Žŝů�ZĞŵĞĚŝĂƚŝŽŶ�'ŽĂů W&,ǆ^�с�ƉĞƌĨůƵŽƌŽŚĞǆĂŶĞ�ƐƵůĨŽŶŝĐ�ĂĐŝĚ�;�ϲͿ
��Y�с��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�YƵĂůŝƚǇ Z�'�с�ZĞŵĞĚŝĂů��ĐƚŝŽŶ�'ŽĂů W&,ǆ��с�ƉĞƌĨůƵŽƌŽŚĞǆĂŶŽŝĐ�ĂĐŝĚ�;�ϲͿ
��Z�с��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚ�ZĞŐƵůĂƚŝŽŶ Z'�с�ZĞŵĞĚŝĂƚŝŽŶ�'ŽĂů W&,Ɖ��с�ƉĞƌƌĨůƵŽƌŽŚĞƉƚĂŶŽŝĐ�ĂĐŝĚ�;�ϳͿ
�Ž���с��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚ�ĂŶĚ��ŶĞƌŐǇ Z^>��с�ZĞŐŝŽŶĂů�^ĐƌĞĞŶŝŶŐ�>ĞǀĞů W&K^��с�ƉĞƌĨůƵŽƌŽŽĐƚĂŶĞ�ƐƵůĨŽŶĂŵŝĚĞ�;�ϴͿ
�EZ���с��ĞƉĂƌƚŵĞŶƚ�ŽĨ�EĂƚƵƌĂů�ZĞƐŽƵƌĐĞƐ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚĂů��ŽŶƚƌŽů ^>�с�^ĐƌĞĞŶŝŶŐ�>ĞǀĞů W&���с�ƉĞƌĨůƵŽƌŽĚĞĐĂŶŽŝĐ�ĂĐŝĚ�;�ϭϬͿ
,��с�,ĞĂůƚŚ��ĂŶĂĚĂ ^Zs�с�^Žŝů�ZĞĨĞƌĞŶĐĞ�sĂůƵĞ W&�^�с�ƉĞƌĨůƵŽƌŽĚĞĐĂŶĞ�ƐƵůĨŽŶĂƚĞ�;ϭϬͿ
,�W��с�,ĞĂĚƐ�ŽĨ��W�Ɛ��ƵƐƚƌĂůŝĂ�ĂŶĚ�EĞǁ��ĞĂůĂŶĚ ^^s�с�^Žŝů�^ĐƌĞĞŶŝŶŐ�sĂůƵĞ W&hŶ��с�ƉĞƌĨůƵŽƌŽƵŶĚĞĐĂŶŽŝĐ�ĂĐŝĚ�;�ϭϭͿ
W���с�WŽůůƵƚŝŽŶ��ŽŶƚƌŽů��ŐĞŶĐǇ ^t^�с�^ƚĂƚĞǁŝĚĞ�^ƚĂŶĚĂƌĚ W&�Ž��с�ƉĞƌĨůƵŽƌŽĚŽĚĞĐĂŶŽŝĐ�ĂĐŝĚ�;�ϭϮͿ
h^�W��с�hŶŝƚĞĚ�^ƚĂƚĞƐ��ŶǀŝƌŽŶŵĞŶƚĂů�WƌŽƚĞĐƚŝŽŶ��ŐĞŶĐǇ W&dƌ���с�ƉĞƌĨůƵŽƌŽƚƌŝĚĞĐĂŶŽŝĐ�ĂĐŝĚ�;�ϭϯͿ

W&dĞ���с�ƉĞƌĨůƵŽƌŽƚĞƚƌĂĚĞĐĂŶŽŝĐ�ĂĐŝĚ�;�ϭϰͿ
ϲ͗Ϯ�&d^�с�ϲ͗Ϯ�&ůƵŽƌŽƚĞůŽŵĞƌ�ƐƵůĨŽŶĂƚĞ
ϴ͗Ϯ�&d^�с�ϴ͗Ϯ�&ůƵŽƌŽƚĞůŽŵĞƌ�ƐƵůĨŽŶĂƚĞ

^ƚĂŶĚĂƌĚ '^/W�

Ă͘�ZĞŐŝŽŶĂů�^ĐƌĞĞŶŝŶŐ�>ĞǀĞůƐ�;Z^>Ϳ�ĨŽƌ�W&�^�ĂƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚĞ�h^�W��ZĞŐŝŽŶĂů�^ĐƌĞĞŶŝŶŐ�>ĞǀĞů�;Z^>Ϳ�^ƵŵŵĂƌǇ�dĂďůĞ�;dZсϭ�ͲϬϲ͕�,YсϭͿ�EŽǀĞŵďĞƌ�ϮϬϭϰ�ƚŚƌŽƵŐŚ�DĂǇ�ϮϬϭϴ͘���Ɛ�ŽĨ�:ƵŶĞ�ϮϬϭϴ͕�ǀĂůƵĞƐ�ĨŽƌ�W&K��ĂŶĚ�W&K^�ĐĂůĐƵůĂƚĞĚ�ďǇ�ƚŚĞ��W��Z^>�ĐĂůĐƵůĂƚŽƌ�ƵƐŝŶŐ��W��Kt�ZĨ�Ɛ͕�,Y�ŽĨ�ϭ͕�ĂŶĚ�ƌĞƐŝĚĞŶƚŝĂů�ĞǆƉŽƐƵƌĞ�ĂƐƐƵŵƉƚŝŽŶƐ͘��EŽƚĞ͗�Z^>�ƵƐĞƌƐ�ƐĐƌĞĞŶŝŶŐ�ƐŝƚĞƐ�ǁŝƚŚ�ŵƵůƚŝƉůĞ�ĐŽŶƚĂŵŝŶĂŶƚƐ�ƐŚŽƵůĚ�ĐŽŶƐƵůƚ�ƚŚĞ�h^�W��;ϮϬϭϴͿ�Z^>�hƐĞƌΖƐ�'ƵŝĚĞ�ĂŶĚ�h^�W��;ϭϵϴϵͿ�ZŝƐŬ��ƐƐĞƐƐŵĞŶƚ�'ƵŝĚĂŶĐĞ͘��
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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.

XD7FV-ZS0M0-JM6E6

Job name
LKC 21 1310

Description/Comments

 

Project
LKC 21 1310

Site
Littleborough Fire Station

Classified by
Name:
Colin Crompton
Date:
08 Nov 2021 17:12 GMT
Telephone:
0161 763 7200

Company:
LK Group
Unit 29, Eton Business Park
Eton Hill Rd, Radcliffe
Greater Manchester
M26 2ZS

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 08 Oct 2020

Next 3 year Refresher due by Oct 2023

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

1 WS101-02/09/2021-0.00 0.00-0.40 Non Hazardous 2

2 WS101-02/09/2021-0.50 0.50-1.00 Non Hazardous 4

3 WS102-02/09/2021-0.00 0.00-0.50 Non Hazardous 5

4 WS104-02/09/2021-0.50 Non Hazardous 7

5 WS103-02/09/2021-0.10 0.10-1.00 Non Hazardous 10

6 WS104-02/09/2021-0.15 0.15-0.50 Non Hazardous 12

7 WS104-02/09/2021-0.30 0.30-0.70 Non Hazardous 13

8 SA101-02/09/2021-0.00 0.00-0.50 Non Hazardous 15

Related documents
# Name Description
1 HWOL_21-30529-20210928 172109.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: Colin Crompton Created date: 08 Nov 2021 17:12 GMT

Appendices Page
Appendix A: Classifier defined and non CLP determinands 17
Appendix B: Rationale for selection of metal species 18
Appendix C: Version 19
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Classification of sample: WS101-02/09/2021-0.00

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
WS101-02/09/2021-0.00
Sample Depth:
0.00-0.40  m
Moisture content:
15%
(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: 15% 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

CLP index number EC Number CAS Number

1
arsenic { arsenic trioxide }

12 mg/kg 1.32 13.467 mg/kg 0.00135 %
033-003-00-0 215-481-4 1327-53-3

2
cadmium { cadmium oxide }

0.26 mg/kg 1.142 0.252 mg/kg 0.0000252 %
048-002-00-0 215-146-2 1306-19-0

3
chromium in chromium(III) compounds { chromium(III)
oxide (worst case) } 15 mg/kg 1.462 18.635 mg/kg 0.00186 %

  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 }

29 mg/kg 1.126 27.753 mg/kg 0.00278 %
029-002-00-X 215-270-7 1317-39-1

6
lead { lead chromate }

1 100 mg/kg 1.56 132.584 mg/kg 0.0085 %
082-004-00-2 231-846-0 7758-97-6

7
mercury { mercury dichloride }

0.34 mg/kg 1.353 0.391 mg/kg 0.0000391 %
080-010-00-X 231-299-8 7487-94-7

8
nickel { nickel chromate }

16 mg/kg 2.976 40.477 mg/kg 0.00405 %
028-035-00-7 238-766-5 14721-18-7

9
selenium { nickel selenate }

0.49 mg/kg 2.554 1.064 mg/kg 0.000106 %
028-031-00-5 239-125-2 15060-62-5

10
zinc { zinc chromate }

70 mg/kg 2.774 165.062 mg/kg 0.0165 %
024-007-00-3 236-878-9 13530-65-9

11
pH

7 pH 7 pH 7pH
  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

1.3 mg/kg 1.105 mg/kg 0.000111 %
  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

CLP index number EC Number CAS Number

17
anthracene

0.32 mg/kg 0.272 mg/kg 0.0000272 %
  204-371-1 120-12-7

18
fluoranthene

2.2 mg/kg 1.87 mg/kg 0.000187 %
  205-912-4 206-44-0

19
pyrene

2 mg/kg 1.7 mg/kg 0.00017 %
  204-927-3 129-00-0

20
benzo[a]anthracene

1.2 mg/kg 1.02 mg/kg 0.000102 %
601-033-00-9 200-280-6 56-55-3

21
chrysene

1.1 mg/kg 0.935 mg/kg 0.0000935 %
601-048-00-0 205-923-4 218-01-9

22
benzo[b]fluoranthene

1.6 mg/kg 1.36 mg/kg 0.000136 %
601-034-00-4 205-911-9 205-99-2

23
benzo[k]fluoranthene

0.55 mg/kg 0.468 mg/kg 0.0000468 %
601-036-00-5 205-916-6 207-08-9

24
benzo[a]pyrene; benzo[def]chrysene

1.2 mg/kg 1.02 mg/kg 0.000102 %
601-032-00-3 200-028-5 50-32-8

25
indeno[123-cd]pyrene

0.85 mg/kg 0.723 mg/kg 0.0000723 %
  205-893-2 193-39-5

26
dibenz[a,h]anthracene

0.14 mg/kg 0.119 mg/kg 0.0000119 %
601-041-00-2 200-181-8 53-70-3

27
benzo[ghi]perylene

0.8 mg/kg 0.68 mg/kg 0.000068 %
  205-883-8 191-24-2

28
vanadium { divanadium pentaoxide; vanadium pentoxide }

24 mg/kg 1.785 36.418 mg/kg 0.00364 %
023-001-00-8 215-239-8 1314-62-1

Total: 0.0401 %

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

<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: WS101-02/09/2021-0.50

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
WS101-02/09/2021-0.50
Sample Depth:
0.50-1.00  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

CLP index number EC Number CAS Number

1
pH

7.2 pH 7.2 pH 7.2 pH
  PH

Total: 0%

Key
User supplied data

Determinand defined or amended by HazWasteOnline (see Appendix A)



Report created by Colin Crompton on 08 Nov 2021

www.hazwasteonline.com XD7FV-ZS0M0-JM6E6 Page 5 of 19

Classification of sample: WS102-02/09/2021-0.00

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
WS102-02/09/2021-0.00
Sample Depth:
0.00-0.50  m
Moisture content:
9.8%
(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: 9.8% 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

CLP index number EC Number CAS Number

1
arsenic { arsenic trioxide }

7.9 mg/kg 1.32 9.408 mg/kg 0.000941 %
033-003-00-0 215-481-4 1327-53-3

2
cadmium { cadmium oxide }

0.15 mg/kg 1.142 0.155 mg/kg 0.0000155 %
048-002-00-0 215-146-2 1306-19-0

3
chromium in chromium(III) compounds { chromium(III)
oxide (worst case) } 9.5 mg/kg 1.462 12.524 mg/kg 0.00125 %

  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 }

22 mg/kg 1.126 22.342 mg/kg 0.00223 %
029-002-00-X 215-270-7 1317-39-1

6
lead { lead chromate }

1 57 mg/kg 1.56 80.196 mg/kg 0.00514 %
082-004-00-2 231-846-0 7758-97-6

7
mercury { mercury dichloride }

0.19 mg/kg 1.353 0.232 mg/kg 0.0000232 %
080-010-00-X 231-299-8 7487-94-7

8
nickel { nickel chromate }

11 mg/kg 2.976 29.53 mg/kg 0.00295 %
028-035-00-7 238-766-5 14721-18-7

9
selenium { nickel selenate }

0.32 mg/kg 2.554 0.737 mg/kg 0.0000737 %
028-031-00-5 239-125-2 15060-62-5

10
zinc { zinc chromate }

47 mg/kg 2.774 117.607 mg/kg 0.0118 %
024-007-00-3 236-878-9 13530-65-9

11
pH

6.8 pH 6.8 pH 6.8 pH
  PH

12
naphthalene

0.14 mg/kg 0.126 mg/kg 0.0000126 %
601-052-00-2 202-049-5 91-20-3

13
acenaphthylene

0.41 mg/kg 0.37 mg/kg 0.000037 %
  205-917-1 208-96-8

14
acenaphthene

0.1 mg/kg 0.0902 mg/kg 0.00000902 %
  201-469-6 83-32-9

15
fluorene

0.23 mg/kg 0.207 mg/kg 0.0000207 %
  201-695-5 86-73-7

16
phenanthrene

3 mg/kg 2.706 mg/kg 0.000271 %
  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

CLP index number EC Number CAS Number

17
anthracene

1.4 mg/kg 1.263 mg/kg 0.000126 %
  204-371-1 120-12-7

18
fluoranthene

8.1 mg/kg 7.306 mg/kg 0.000731 %
  205-912-4 206-44-0

19
pyrene

6.8 mg/kg 6.134 mg/kg 0.000613 %
  204-927-3 129-00-0

20
benzo[a]anthracene

3.9 mg/kg 3.518 mg/kg 0.000352 %
601-033-00-9 200-280-6 56-55-3

21
chrysene

3.7 mg/kg 3.337 mg/kg 0.000334 %
601-048-00-0 205-923-4 218-01-9

22
benzo[b]fluoranthene

4.5 mg/kg 4.059 mg/kg 0.000406 %
601-034-00-4 205-911-9 205-99-2

23
benzo[k]fluoranthene

2 mg/kg 1.804 mg/kg 0.00018 %
601-036-00-5 205-916-6 207-08-9

24
benzo[a]pyrene; benzo[def]chrysene

4 mg/kg 3.608 mg/kg 0.000361 %
601-032-00-3 200-028-5 50-32-8

25
indeno[123-cd]pyrene

2.7 mg/kg 2.435 mg/kg 0.000244 %
  205-893-2 193-39-5

26
dibenz[a,h]anthracene

0.68 mg/kg 0.613 mg/kg 0.0000613 %
601-041-00-2 200-181-8 53-70-3

27
benzo[ghi]perylene

2.1 mg/kg 1.894 mg/kg 0.000189 %
  205-883-8 191-24-2

28
vanadium { divanadium pentaoxide; vanadium pentoxide }

14 mg/kg 1.785 22.543 mg/kg 0.00225 %
023-001-00-8 215-239-8 1314-62-1

Total: 0.0307 %

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

<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: WS104-02/09/2021-0.50

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
WS104-02/09/2021-0.50
Moisture content:
15%
(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: 15% 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

CLP index number EC Number CAS Number

1
arsenic { arsenic trioxide }

3.3 mg/kg 1.32 3.704 mg/kg 0.00037 %
033-003-00-0 215-481-4 1327-53-3

2
boron { diboron trioxide; boric oxide }

<0.4 mg/kg 3.22 <1.288 mg/kg <0.000129 % <LOD
005-008-00-8 215-125-8 1303-86-2

3
cadmium { cadmium oxide }

<0.1 mg/kg 1.142 <0.114 mg/kg <0.0000114 % <LOD
048-002-00-0 215-146-2 1306-19-0

4
chromium in chromium(III) compounds { chromium(III)
oxide (worst case) } 12 mg/kg 1.462 14.908 mg/kg 0.00149 %

  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 }

14 mg/kg 1.126 13.398 mg/kg 0.00134 %
029-002-00-X 215-270-7 1317-39-1

7
lead { lead chromate }

1 19 mg/kg 1.56 25.191 mg/kg 0.00161 %
082-004-00-2 231-846-0 7758-97-6

8
mercury { mercury dichloride }

<0.1 mg/kg 1.353 <0.135 mg/kg <0.0000135 % <LOD
080-010-00-X 231-299-8 7487-94-7

9
nickel { nickel chromate }

12 mg/kg 2.976 30.358 mg/kg 0.00304 %
028-035-00-7 238-766-5 14721-18-7

10
selenium { nickel selenate }

<0.2 mg/kg 2.554 <0.511 mg/kg <0.0000511 % <LOD
028-031-00-5 239-125-2 15060-62-5

11
zinc { zinc chromate }

26 mg/kg 2.774 61.309 mg/kg 0.00613 %
024-007-00-3 236-878-9 13530-65-9

12
TPH (C6 to C40) petroleum group

3200 mg/kg 2720 mg/kg 0.272 %
  TPH

13
confirm TPH has NOT arisen from diesel or petrol

 

14
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

15
benzene

<0.001 mg/kg <0.001 mg/kg <0.0000001 % <LOD
601-020-00-8 200-753-7 71-43-2

16
toluene

<0.001 mg/kg <0.001 mg/kg <0.0000001 % <LOD
601-021-00-3 203-625-9 108-88-3

17
ethylbenzene

<0.001 mg/kg <0.001 mg/kg <0.0000001 % <LOD
601-023-00-4 202-849-4 100-41-4
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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

CLP index number EC Number CAS Number

18

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]

19

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

20
pH

7.9 pH 7.9 pH 7.9 pH
  PH

21
naphthalene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-052-00-2 202-049-5 91-20-3

22
acenaphthylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-917-1 208-96-8

23
acenaphthene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  201-469-6 83-32-9

24
fluorene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  201-695-5 86-73-7

25
phenanthrene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  201-581-5 85-01-8

26
anthracene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  204-371-1 120-12-7

27
fluoranthene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-912-4 206-44-0

28
pyrene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  204-927-3 129-00-0

29
benzo[a]anthracene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-033-00-9 200-280-6 56-55-3

30
chrysene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-048-00-0 205-923-4 218-01-9

31
benzo[b]fluoranthene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-034-00-4 205-911-9 205-99-2

32
benzo[k]fluoranthene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-036-00-5 205-916-6 207-08-9

33
benzo[a]pyrene; benzo[def]chrysene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-032-00-3 200-028-5 50-32-8

34
indeno[123-cd]pyrene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-893-2 193-39-5

35
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

36
benzo[ghi]perylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-883-8 191-24-2

37
vanadium { divanadium pentaoxide; vanadium pentoxide }

16 mg/kg 1.785 24.279 mg/kg 0.00243 %
023-001-00-8 215-239-8 1314-62-1

38
monohydric phenols

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  P1186

Total: 0.289 %

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

<LOD Below limit of detection
ND Not detected
CLP: Note 1 Only the metal concentration has been used for classification



Report created by Colin Crompton on 08 Nov 2021

www.hazwasteonline.com XD7FV-ZS0M0-JM6E6 Page 9 of 19

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 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.: 0.272%)
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Classification of sample: WS103-02/09/2021-0.10

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
WS103-02/09/2021-0.10
Sample Depth:
0.10-1.00  m
Moisture content:
8.5%
(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: 8.5% 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

CLP index number EC Number CAS Number

1
arsenic { arsenic trioxide }

5.3 mg/kg 1.32 6.403 mg/kg 0.00064 %
033-003-00-0 215-481-4 1327-53-3

2
cadmium { cadmium oxide }

<0.1 mg/kg 1.142 <0.114 mg/kg <0.0000114 % <LOD
048-002-00-0 215-146-2 1306-19-0

3
chromium in chromium(III) compounds { chromium(III)
oxide (worst case) } 18 mg/kg 1.462 24.072 mg/kg 0.00241 %

  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 }

25 mg/kg 1.126 25.755 mg/kg 0.00258 %
029-002-00-X 215-270-7 1317-39-1

6
lead { lead chromate }

1 35 mg/kg 1.56 49.953 mg/kg 0.0032 %
082-004-00-2 231-846-0 7758-97-6

7
mercury { mercury dichloride }

<0.1 mg/kg 1.353 <0.135 mg/kg <0.0000135 % <LOD
080-010-00-X 231-299-8 7487-94-7

8
nickel { nickel chromate }

22 mg/kg 2.976 59.912 mg/kg 0.00599 %
028-035-00-7 238-766-5 14721-18-7

9
selenium { nickel selenate }

0.27 mg/kg 2.554 0.631 mg/kg 0.0000631 %
028-031-00-5 239-125-2 15060-62-5

10
zinc { zinc chromate }

52 mg/kg 2.774 131.994 mg/kg 0.0132 %
024-007-00-3 236-878-9 13530-65-9

11
pH

6.7 pH 6.7 pH 6.7 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

0.24 mg/kg 0.22 mg/kg 0.000022 %
  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

CLP index number EC Number CAS Number

17
anthracene

0.12 mg/kg 0.11 mg/kg 0.000011 %
  204-371-1 120-12-7

18
fluoranthene

0.48 mg/kg 0.439 mg/kg 0.0000439 %
  205-912-4 206-44-0

19
pyrene

0.46 mg/kg 0.421 mg/kg 0.0000421 %
  204-927-3 129-00-0

20
benzo[a]anthracene

0.25 mg/kg 0.229 mg/kg 0.0000229 %
601-033-00-9 200-280-6 56-55-3

21
chrysene

0.34 mg/kg 0.311 mg/kg 0.0000311 %
601-048-00-0 205-923-4 218-01-9

22
benzo[b]fluoranthene

0.38 mg/kg 0.348 mg/kg 0.0000348 %
601-034-00-4 205-911-9 205-99-2

23
benzo[k]fluoranthene

0.13 mg/kg 0.119 mg/kg 0.0000119 %
601-036-00-5 205-916-6 207-08-9

24
benzo[a]pyrene; benzo[def]chrysene

0.3 mg/kg 0.274 mg/kg 0.0000274 %
601-032-00-3 200-028-5 50-32-8

25
indeno[123-cd]pyrene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-893-2 193-39-5

26
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

27
benzo[ghi]perylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-883-8 191-24-2

28
vanadium { divanadium pentaoxide; vanadium pentoxide }

20 mg/kg 1.785 32.669 mg/kg 0.00327 %
023-001-00-8 215-239-8 1314-62-1

Total: 0.0318 %

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

<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: WS104-02/09/2021-0.15

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
WS104-02/09/2021-0.15
Sample Depth:
0.15-0.50  m
Moisture content:
8.7%
(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: 8.7% 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

CLP index number EC Number CAS Number

1
ethanediol; ethylene glycol

<1 mg/kg <1 mg/kg <0.0001 % <LOD
603-027-00-1 203-473-3 107-21-1

Total: 0.0001 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason
<LOD Below limit of detection
ND Not detected
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Classification of sample: WS104-02/09/2021-0.30

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
WS104-02/09/2021-0.30
Sample Depth:
0.30-0.70  m
Moisture content:
5%
(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: 5% 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

CLP index number EC Number CAS Number

1
arsenic { arsenic trioxide }

5.5 mg/kg 1.32 6.899 mg/kg 0.00069 %
033-003-00-0 215-481-4 1327-53-3

2
cadmium { cadmium oxide }

<0.1 mg/kg 1.142 <0.114 mg/kg <0.0000114 % <LOD
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 18.05 mg/kg 0.00181 %

  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 }

18 mg/kg 1.126 19.253 mg/kg 0.00193 %
029-002-00-X 215-270-7 1317-39-1

6
lead { lead chromate }

1 11 mg/kg 1.56 16.3 mg/kg 0.00105 %
082-004-00-2 231-846-0 7758-97-6

7
mercury { mercury dichloride }

<0.1 mg/kg 1.353 <0.135 mg/kg <0.0000135 % <LOD
080-010-00-X 231-299-8 7487-94-7

8
nickel { nickel chromate }

16 mg/kg 2.976 45.239 mg/kg 0.00452 %
028-035-00-7 238-766-5 14721-18-7

9
selenium { nickel selenate }

<0.2 mg/kg 2.554 <0.511 mg/kg <0.0000511 % <LOD
028-031-00-5 239-125-2 15060-62-5

10
zinc { zinc chromate }

36 mg/kg 2.774 94.876 mg/kg 0.00949 %
024-007-00-3 236-878-9 13530-65-9

11
pH

8.1 pH 8.1 pH 8.1 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

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  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

CLP index number EC Number CAS Number

17
anthracene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  204-371-1 120-12-7

18
fluoranthene

0.89 mg/kg 0.845 mg/kg 0.0000845 %
  205-912-4 206-44-0

19
pyrene

0.82 mg/kg 0.779 mg/kg 0.0000779 %
  204-927-3 129-00-0

20
benzo[a]anthracene

0.55 mg/kg 0.523 mg/kg 0.0000523 %
601-033-00-9 200-280-6 56-55-3

21
chrysene

0.64 mg/kg 0.608 mg/kg 0.0000608 %
601-048-00-0 205-923-4 218-01-9

22
benzo[b]fluoranthene

0.94 mg/kg 0.893 mg/kg 0.0000893 %
601-034-00-4 205-911-9 205-99-2

23
benzo[k]fluoranthene

0.33 mg/kg 0.314 mg/kg 0.0000314 %
601-036-00-5 205-916-6 207-08-9

24
benzo[a]pyrene; benzo[def]chrysene

0.78 mg/kg 0.741 mg/kg 0.0000741 %
601-032-00-3 200-028-5 50-32-8

25
indeno[123-cd]pyrene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-893-2 193-39-5

26
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

27
benzo[ghi]perylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-883-8 191-24-2

28
vanadium { divanadium pentaoxide; vanadium pentoxide }

13 mg/kg 1.785 22.047 mg/kg 0.0022 %
023-001-00-8 215-239-8 1314-62-1

Total: 0.0224 %

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

<LOD Below limit of detection
ND Not detected
CLP: Note 1 Only the metal concentration has been used for classification



Report created by Colin Crompton on 08 Nov 2021

www.hazwasteonline.com XD7FV-ZS0M0-JM6E6 Page 15 of 19

Classification of sample: SA101-02/09/2021-0.00

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
SA101-02/09/2021-0.00
Sample Depth:
0.00-0.50  m
Moisture content:
15%
(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: 15% 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

CLP index number EC Number CAS Number

1
arsenic { arsenic trioxide }

12 mg/kg 1.32 13.467 mg/kg 0.00135 %
033-003-00-0 215-481-4 1327-53-3

2
cadmium { cadmium oxide }

0.32 mg/kg 1.142 0.311 mg/kg 0.0000311 %
048-002-00-0 215-146-2 1306-19-0

3
chromium in chromium(III) compounds { chromium(III)
oxide (worst case) } 16 mg/kg 1.462 19.877 mg/kg 0.00199 %

  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 }

34 mg/kg 1.126 32.538 mg/kg 0.00325 %
029-002-00-X 215-270-7 1317-39-1

6
lead { lead chromate }

1 110 mg/kg 1.56 145.843 mg/kg 0.00935 %
082-004-00-2 231-846-0 7758-97-6

7
mercury { mercury dichloride }

0.25 mg/kg 1.353 0.288 mg/kg 0.0000288 %
080-010-00-X 231-299-8 7487-94-7

8
nickel { nickel chromate }

21 mg/kg 2.976 53.126 mg/kg 0.00531 %
028-035-00-7 238-766-5 14721-18-7

9
selenium { nickel selenate }

0.49 mg/kg 2.554 1.064 mg/kg 0.000106 %
028-031-00-5 239-125-2 15060-62-5

10
zinc { zinc chromate }

87 mg/kg 2.774 205.148 mg/kg 0.0205 %
024-007-00-3 236-878-9 13530-65-9

11
pH

7.4 pH 7.4 pH 7.4 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

0.54 mg/kg 0.459 mg/kg 0.0000459 %
  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

CLP index number EC Number CAS Number

17
anthracene

0.15 mg/kg 0.128 mg/kg 0.0000128 %
  204-371-1 120-12-7

18
fluoranthene

1.4 mg/kg 1.19 mg/kg 0.000119 %
  205-912-4 206-44-0

19
pyrene

1.3 mg/kg 1.105 mg/kg 0.000111 %
  204-927-3 129-00-0

20
benzo[a]anthracene

0.62 mg/kg 0.527 mg/kg 0.0000527 %
601-033-00-9 200-280-6 56-55-3

21
chrysene

0.62 mg/kg 0.527 mg/kg 0.0000527 %
601-048-00-0 205-923-4 218-01-9

22
benzo[b]fluoranthene

1.1 mg/kg 0.935 mg/kg 0.0000935 %
601-034-00-4 205-911-9 205-99-2

23
benzo[k]fluoranthene

0.37 mg/kg 0.315 mg/kg 0.0000314 %
601-036-00-5 205-916-6 207-08-9

24
benzo[a]pyrene; benzo[def]chrysene

0.76 mg/kg 0.646 mg/kg 0.0000646 %
601-032-00-3 200-028-5 50-32-8

25
indeno[123-cd]pyrene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-893-2 193-39-5

26
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

27
benzo[ghi]perylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-883-8 191-24-2

28
vanadium { divanadium pentaoxide; vanadium pentoxide }

25 mg/kg 1.785 37.935 mg/kg 0.00379 %
023-001-00-8 215-239-8 1314-62-1

Total: 0.0465 %

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

<LOD Below limit of detection
ND Not detected
CLP: Note 1 Only the metal concentration has been used for classification
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Appendix A: Classifier defined and non CLP 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

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

confirm TPH has NOT arisen from diesel or petrol
Description/Comments: Chapter 3, section 4b requires a positive confirmation for benzo[a]pyrene to be used as a marker in evaluating Carc. 1B; H350
(HP 7) and Muta. 1B; H340 (HP 11)
Data source: WM3 1st Edition 2015
Data source date: 25 May 2015
Hazard Statements: None.

ethylbenzene (EC Number: 202-849-4, CAS Number: 100-41-4)

CLP index number: 601-023-00-4
Description/Comments:
Data source: Commission Regulation (EU) No 605/2014 – 6th Adaptation to Technical Progress for Regulation (EC) No 1272/2008.
(ATP6)
Additional Hazard Statement(s): Carc. 2 H351
Reason for additional Hazards Statement(s):
03 Jun 2015 - 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

CLP index number: 006-007-00-5
Description/Comments: Conversion factor based on a worst case compound: sodium cyanide
Data source: Commission Regulation (EC) No 790/2009 - 1st Adaptation to Technical Progress for Regulation (EC) No 1272/2008.
(ATP1)
Additional Hazard Statement(s): EUH032 >= 0.2 %
Reason for additional Hazards Statement(s):
14 Dec 2015 - 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: Acute Tox. 3 H301 , Acute Tox. 3 H311 , Acute Tox. 3 H331 , Skin Corr. 1B H314 , Skin Corr. 1B H314 >= 3 %, Skin Irrit. 2 H315 1 £
conc. < 3 %, Eye Irrit. 2 H319 1 £ conc. < 3 %, Muta. 2 H341 , STOT RE 2 H373 , 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)
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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)

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 v1.1, May 2018
HazWasteOnline Classification Engine Version: 2021.293.4891.9295 (20 Oct 2021)
HazWasteOnline Database: 2021.293.4891.9295 (20 Oct 2021)

This classification utilises the following guidance and legislation:
WM3 v1.1 - Waste Classification - 1st Edition v1.1 - May 2018
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 2019 - UK: 2019 No. 720 of 27th March 2019
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
POPs Regulation 2019 - Regulation (EU) 2019/1021 of 20 June 2019
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