
We are committed to providing accessible customer service.
If you need accessible formats or communications supports, please contact us.

Nous tenons à améliorer l’accessibilité des services à la clientèle.
Si vous avez besoin de formats accessibles ou d’aide à la communication, veuillez  
nous contacter.

1 

http://www.ontario.ca/government/accessible-customer-service-policy
mailto:pro.ndm@ontario.ca?subject=Accessibility%20Request
http://www.ontario.ca/fr/page/politique-daccessibilite-pour-les-services-la-clientele
mailto:pro.ndm@ontario.ca?subject=Probleme%20Accessibilite
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6HSWHPEHU���� ������ZLWK�D�EUHDN�EHWZHHQ�WKH��UG�RI�$SULO�DQG�0D\���WK��$OO�JHRORJLFDO�WDVNV�

UHODWHG�WR�WKH�SURJUDP� ZHUH�SHUIRUPHG�E\�D�FUHZ�RI�FRQWUDFWXDO�TXDOLILHG�JHRORJLVWV�

FRPSRVHG�RI� $ODQ�5LFK��3��*HR���$UPHO�%DWLRQR��3��*HR��DQG�*HUKDUG�:LOKHOP�-DFRE��3��

*HR��VXSHUYLVRU��DFFRPSDQLHG�E\�D�WHFKQLFLDQ��2YHUDOO��WKHUH�ZDV�D�JHRORJLVW�LQ�WKH�ILHOG�IRU�

���GD\V��.\OH�'RH�DFWHG�DV�WKH�WHFKQLFLDQ�IRU����GD\V�DQG�ZDV�DIIHFWHG�DW�VHYHUDO�WDVNV�VXFK�

WUDQVSRUWLQJ�WKH�FRUH�ER[HV��FRUH�FXWWLQJ��EDJJLQJ�VDPSOHV�HWF«��7KH�870�FRRUGLQDWHV�RI�WKH�

GULOO�FROODUV�XVHG�WKH�1$'���SURMHFWLRQ�ZLWKLQ�WKH�=RQH��61���
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RULHQWHG�GULOO�IHQFH�SDWWHUQ�RQ�WKH�SUHYLRXVO\�GULOOHG�FRUH�RI�WKH�-DFNSRW�/LWKLXP�EHDULQJ�

JUDQLWLF�SHJPDWLWHV�WR�YDOLGDWH�WKH�/L�DVVD\�UHVXOWV��WKLFNQHVV�DQG�PLQHUDO�FRPSRVLWLRQ�RI�WKH�

G\NHV�DQG�ILOO�VRPH�JDSV�LQ�WKH�GULOOLQJ�FRYHUDJH�����SUREH�WKH�H[WHQVLRQ�RI�WKH�JUDQLWLF�

SHJPDWLWH�G\NHV�WR�WKH�HDVW�DQG�QRUWKHDVW�RI�WKH�PDLQ�-DFNSRW�]RQH�DQG�����FRQGXFW�

H[SORUDWLRQ�GULOOLQJ�RQ�WKH�DUHD�ZHVW�RI�WKH�PDLQ�]RQH�ZKHUH�/L�EHDULQJ�JUDQLWLF�G\NHV�DUH�

H[SRVHG��
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G\NHV�RI�WKH�IHQFH�GULOOKROHV�DUH�FRQVLVWHQW�ZLWK�WKH�GDWDEDVH�JHQHUDWHG�IRUP�WKH������GULOOLQJ�

FDPSDLJQ��+ROH�-3�������\LHOGHG� �����ZW����/L�2�RYHU�����P�ZKHUHDV�KROH�-3����������

JHQHUDWHG�LQWHUYDOV�RI������/L�2��ZW�����RYHU������P�DQG������/L�2��ZW����RYHU�

�����P��UHVSHFWLYHO\��'ULOOKROHV�FROODUHG�DORQJ�D�����P�QRUWKHDVW�H[WHQVLRQ�JHQHUDWHG�VHYHUDO�

VLJQLILFDQW�/L�LQWHUVHFWLRQV�VXFK�DV��-3���������������/L�2��ZW�����RYHU������P�DQG������/L�2�

�ZW�����RYHU� �����P��-3��������&�������/L�2��ZW�����RYHU������P��� -3�������
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:6:�DQG�VSDQQLQJ�DQ�DUHD�RI�����NP�[�����P�ZHUH�VXEPLWWHG�WR�JUDE�VDPSOLQJ�E\�,PDJLQH�

/LWKLXP�JHRORJLVWV��SURYLGLQJ�OLWKLXP�YDOXHV�VLPLODU�WR�WKDW�REWDLQHG�RQ�WKH�HDVWHUQ�-DFNSRW�

SURSHUW\��'ULOOLQJ�LQ�WKH�VRXWKHUQ�SRUWLRQ�RI�WKH�-DFNSRW�:HVW�WHUUDLQ�UHYHDOHG�VRPH�

LQWHUHVWLQJ��DOEHLW�PRGHUDWHO\�WKLFN������P��VSRGXPHQH�EHDWLQJ�LQWHUVHFWLRQV�QRWDEO\�LQ�KROHV�

-3������������������%������������������+ROHV�-3����������%�DQG����VKRZ�VPDOO�VSRGXPHQH�

EHDULQJ�LQWHUVHFWLRQV�UDQJLQJ�IURP�����WR���P��UHVSHFWLYHO\��

�
,PDJLQH�/LWKLXP¶V�-DFNSRW�SURSHUW\�LV�VLWXDWHG�DERXW���NP�VRXWKHDVW�RI�*HRUJLD�/DNH�����NP�

QRUWKHDVW�RI�WKH�WRZQ�RI�1LSLJRQ�E\�URDG�DQG�����NP�QRUWKHDVW�RI�7KXQGHU�%D\�7KH�-DFNSRW�

SURSHUW\�FRPSULVHV�WKUHH�QRQ�FRQWLJXRXV�FODLP�EORFNV�RI�����XQLW�FHOOV� FRYHULQJ��������KD�

DQG� LV������RZQHG�E\�,QILQLWH�2UH�&RUS���QRZ�,PDJLQH�/LWKLXP�,QF����7KH�SURSHUW\�LV�ZLWKLQ�

176�VKHHW���(��6:�DQG�DOO�GULOO�FRRUGLQDWHV�XVH�WKH�870�SURMHFWLRQ�LQ�WKH�1$'����=RQH�

�61�V\VWHP��

�
7KH�-DFNSRW�SURSHUW\�LV�ZLWKLQ�WKH�$UFKHDQ�4XHWLFR�VXESURYLQFH�RI�WKH�6XSHULRU�3URYLQFH�

FRQVLVWLQJ�RI�JUHHQVFKLVW�WR�DPSKLEROLWH�IDFLHV�PHWDVHGLPHQWV�ODLG�GRZQ�EHWZHHQ������DQG�

�����*D��,JQHRXV�URFNV�LQFOXGH�DEXQGDQW�IHOVLF�DQG�LQWHUPHGLDWH�LQWUXVLRQV��VXLWHV�RI�JDEEURLF�

DQG�XOWUDPDILF�URFNV�DQG�ODWH�IHOVLF�LQWUXVLRQV�GHVLJQDWHG�DV�6�W\SH�JUDQLWRLGV��$Q�LPSRUWDQW�

GHSRVLW�W\SH�FRQVLVWV�RI�ODWH�VWDJH� /L�%H�7D�1E�DQG�6Q�JUDQLWLF�SHJPDWLWHV�ERGLHV��

�
7KH�ROGHVW�$UFKHDQ�URFNV�H[SRVHG�DUH�PHWDVHGLPHQWV��ZDFNH���7KH\�ZHUH�LQWUXGHG�E\�ODUJH�

PDVVHV�RI�JUDQLWLF�URFNV�DQG�E\�QXPHURXV�VLOOV�DQG�G\NHV�RI�JHQHWLFDOO\�UHODWHG�SRUSK\U\��

SHJPDWLWH��DQG�DSOLWH��*UDQLWLF�SHJPDWLWHV�G\NHV�DQG�ERGLHV�DUH�DEXQGDQW�FORVH�WR�DQG�ZLWKLQ�

WKH�ODUJH�PDVVHV�RI�JUDQLWLF�URFNV��7KH�SHJPDWLWH�G\NHV��VLOOV�DQG�OHQVHV�FDQ�EH�VXEGLYLGHG�

LQWR�UDUH�HOHPHQW�SHJPDWLWHV�DQG�JUDQLWLF�SHJPDWLWHV��7KH�UDUH�HOHPHQW�SHJPDWLWHV�DUH�RI�

HFRQRPLF�VLJQLILFDQFH��DQG�WKH\�FRQWDLQ�PLFURFOLQH�RU�SHUWKLWH��DOELWH��TXDUW]��PXVFRYLWH��

VSRGXPHQH�DQG�PLQRU�DPRXQWV�RI�EHU\O��FROXPELWH�WDQWDOLWH�DQG�FDVVLWHULWH��,QWUXVLYH�LQWR�WKH�

$UFKHDQ�URFNV�DUH�IODW�VKHHWV��/RJDQ�VLOOV��RU�G\NHV�RI�YHUWLFDO�RU�QHDU�YHUWLFDO�DWWLWXGH�ERGLHV�

RI�3URWHUR]RLF�GLDEDVH��.HZHHQDZDQ���
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�

7KH�SULQFLSDO�PLQHUDO�FRQVWLWXHQWV�RI�WKH�-DFNSRW�/L�EHDULQJ�JUDQLWLF�SHJPDWLWHV�DUH�TXDUW]��

IHOGVSDU�DQG�VSRGXPHQH�ZLWK�PLQRU�DPRXQWV�RI�PXVFRYLWH��$FFHVVRU\�PLQHUDOV�LQFOXGH�

DSDWLWH��EHU\O��JDUQHW��DQG�WDQWDOLWH��6SRGXPHQH�YDULHV�LQ�FRORU�IURP�EXII�ZKLWH�WR�SDOH�DSSOH�

JUHHQ�FRORU�ZKHQ�IUHVK�DQG�EHFRPHV�JUH\LVK�EODFNLVK�RU�FUHDP�LQ�FRORU�ZKHQ�DOWHUHG�� 7KH�

JUDQLWLF� SHJPDWLWH� G\NHV� DUH� SRRUO\� ]RQHG� DQG� RFFDVLRQDOO\� GLVSOD\� ILQH�JUDLQHG� VXJDU\�

DOELWH�� PXVFRYLWH�� EODFN� WDQWDOLWH�� DQG� EOXH� IOXRU�DSDWLWH� �DSOLWH�� DW� WKH�SHJPDWLWH�ZDOOURFN�

FRQWDFW��

�
7KH�FRPSRVLWLRQ�RI�WKH�QHZO\�GLVFRYHUHG�HDVWHUQ�JUDQLWLF�SHJPDWLWHV�DQG�KRVW�URFN�DORQJ�ZLWK�

WKH�GLS�DQG�DSSDUHQW�WKLFNQHVV�RI�WKH�IRUPHU�DUH�VLPLODU�WR�WKRVH�SUHYLRXVO\�GULOO�WR�WKH�ZHVW��

7KH�RXWFRPH�RI�WKLV�GLVFRYHU\�LV�D�����[�����P�HDVWHUQ�H[SDQVLRQ�RI�D�³IHUWLOH´�DUHD�IRU�

SHJPDWLWH�G\NHV��$�QHZ�GULOOLQJ�SURJUDP�VHW�IRU�WKH������IDOO�DQG������ZLQWHU�SHULRGV�ZLOO�

HVWDEOLVK�WKUHH�QRUWK�VRXWK�RULHQWHG�IHQFHV�DORQJ�D�����P�D[LV�DW�WKH�HDVWHUQ�DQG�QRUWKHDVWHUQ�

HGJH�RI�WKH�SUHYLRXV�DUHD�RI�GULOOLQJ�VHDUFKLQJ�IRU�VSRGXPHQH�EHDULQJ�G\NH�H[WHQVLRQV��

�
���3523(57<�/2&$7,21�$1'�'(6&5,37,21�
�

7KH�FRUH�RI�WKH�-DFNSRW�SURSHUW\�LV�VLWXDWHG�DERXW���NP�VRXWKHDVW�RI�*HRUJLD�/DNH�����NP�

QRUWKHDVW�RI�WKH�WRZQ�RI�1LSLJRQ�DQG�����NP�QRUWKHDVW�RI�7KXQGHU�%D\��7KH�SURSHUW\�LV�

ZLWKLQ�WKH�7KXQGHU�%D\�0LQLQJ�'LYLVLRQ��%DUEDUD�/DNH�7RZQVKLS�� 176�VKHHW���(��6:��

7KH�DSSUR[LPDWH�FHQWHU�RI�,QILQLWH�2UH�FODLPV�LV�DW�870�FRRUGLQDWHV� �������(����������1��

=RQH��61��1$'���RU�ORQJLWXGH�ODWLWXGH������
��´�:�DQG������
�´�1��7KH�-DFNSRW�SURSHUW\�

FRPSULVHV�WKUHH�QRQ�FRQWLJXRXV�FODLP�EORFNV�RI�����XQLW�FHOOV�����ERXQGDU\�FHOOV�����PXOWL�

FHOOV�DQG�����VLQJOH�FHOOV���FRYHULQJ��������KD�RU�������NP���ZLWK�WKH�OLVW�SUHVHQWHG�LQ�

$SSHQGL[����7KH�FODLP�XQLWV�DUH������RZQHG�E\�,QILQLWH�2UH�&RUS���)LJXUHV���DQG�����

�
7KHUH�DUH�QR�KLVWRULF�PLQH�ZRUNLQJV��WDLOLQJV��RU�HQYLURQPHQWDO�OLDELOLWLHV�RQ�WKH�SURSHUW\��7KH�

GHVFULSWLRQ�RI�WKH�PLQHUDO�WLWOHV�LV�EDVHG�RQ�D�UHYLHZ�RI�ODQG�WHQXUH�XQGHU�2QWDULR
V�0LQLVWU\�

RI�(QHUJ\��1RUWKHUQ�'HYHORSPHQW�DQG�0LQHV��0LQLQJ�/DQGV�$GPLQLVWUDWLRQ�6\VWHP��0/$6��

SURJUDP��

�
�����$FFHVV�

3



���

*XOO
5LYHU

��

)RUW
:LOOLDP

+XUNHWW
'RULRQ

/DSSH

7KXQGHU�%D\

3DVV�/DNH

:LOG�*RRVH

/DSSH

/DNH�+HOHQ
1LSLJRQ

5HG�5RFN

5HG�5RFN

��

���

3LF�5LYHU

+HURQ�%D\

3LF�5LYHU

0DUDWKRQ

7HUUDFH�%D\

6FKUHLEHU

5RVVSRUW

��

���

*LQRRJDPLQJ

%HDUGPRUH

-HOOLFRH

*HUDOGWRQ
*HUDOGWRQ�(DVW

/RQJODF

&DUDPDW

0DQLWRXZDGJH

-$&.327
3523(57<

/DNH
1LSLJRQ

/DNH
6XSHULRU

681,

3URYLQFLDO�SDUN

)LUVW�1DWLRQ�UHVHUYH

7RZQVKLS

6HWWOHPHQW

� �� ��

NP

)LJXUH����/RFDOL]DWLRQ�PDS�RI�WKH�-DFNSRW�SURSHUW\�QHDU�/DNH�1LSLJRQ��2QWDULR� 4



-DFNSRW
3URSHUW\

1$'����=RQH���1

� �

NP

)LJXUH����/LVW�RI�WKH�VRXWKHUQ�-DFNSRW�FODLPV�DV�RI�2FWREHU�������,PDJLQH�/LWKLXP� 5



�

�

$FFHVV�WR�WKH�MDFNSRW�FODLPV�LV�E\�WKH�*RUJH�&UHHN�5RDG�EUDQFKLQJ�RII�+LJKZD\��������NP�

QRUWK�RI�WKH�WRZQ�RI�1LSLJRQ��2QWDULR��7UDYHOLQJ�����NP�ZH�UHDFK��E\�$79�RU���[���WUXFN��D�EXVK�

URDG�WUDFNLQJ�VRXWK�DQG�VRXWKHDVW�IRU������NP�HQGLQJ�DW�WKH�PDLQ�VLWH�ZKHUH�

H[WHQVLYH�GULOOLQJ�ZDV�SHUIRUPHG�LQ�������)LJXUH�����
�

�����&OLPDWH�
�

7KH�FOLPDWH�LQ�WKH�DUHD�LV�FRQWLQHQWDO�DQG�PDUNHG�E\�FROG�DQG�ORQJ�ZLQWHUV�ODVWLQJ�IURP�HDUO\�

1RYHPEHU�WR�ODWH�0DUFK��7HPSHUDWXUH�LQ�WKH�ZLQWHU�PRQWKV�UDQJHV�EHWZHHQ������DQG�����&��

/RZ�DYHUDJH�WHPSHUDWXUH�UHDFKHV�����&�LQ�-DQXDU\��ZLWK�D�KLJK�DYHUDJH�WHPSHUDWXUH�RI����&�

LQ�-XO\�� ����FP�RI�VQRZ�IDOO�EHWZHHQ�2FWREHU�DQG�0D\��ZKHUHDV�����PP�RI�UDLQ�SUHFLSLWDWLRQV�

RFFXU�EHWZHHQ�0DUFK�DQG�1RYHPEHU��

�
�����)ORUD�DQG�)DXQD�
�

7KH�*HRUJLD�/DNH�IRUHVW�LV�W\SLFDO�RI�D�FRQWLQHQWDO�FOLPDWH�SUHVHQWLQJ�D�PL[WXUH�RI�FRQLIHURXV�

�SLQH��FHGDU��EDOVDP��DQG�EODFN�VSUXFH��DQG�GHFLGXRXV��SULPDULO\�ELUFK�DQG�PLQRU�SRSODU��

WUHHV��7\SLFDO�ERUHDO�IDXQD�VSHFLHV�LQFOXGH�ODUJH�PDPPDOV�VXFK�DV�PRRVH��DQG�EODFN�EHDU��DV�

ZHOO�DV�IXUEHDUHUV�VXFK�DV�EHDYHU��RWWHU��PLQN��PXVNUDW��O\Q[��IR[��DQG�WLPEHU�ZROI��3LNH��

SLFNHUHO��DQG�WURXW�DUH�DEXQGDQW�LQ�ODNHV�DQG�VWUHDPV��

�
�����3K\VLRJUDSK\�
�

$UHDV�FKDUDFWHUL]HG�E\�D�VHGLPHQWDU\�VXEVWUDWH�GLVSOD\�PRVWO\�D�ORZ�UHOLHI��ZKHUHDV�SDUWV�

XQGHUODLQ�E\�JUDQLWLF�URFNV�DUH�UXJJHG��ZLWK�URXQGHG�KLOOV�ULVLQJ�WR�DERXW����P��

.HZDQHHZDQ�VKHHW�OLNH�ERGLHV�RI�GLDEDVH�IRUP�KLJK�QHDU�YHUWLFDO�FOLIIV��3\NH���������

2XWFURSV�DUH�DEXQGDQW�DQG�LQ�EHWZHHQ�WKHUH�LV�D�WKLQ�PDQWOH�RI�JODFLDO�GHSRVLWV�FRQVLVWLQJ�RI�

VWUDWLILHG�DFFXPXODWLRQV�RI�XQFRQVROLGDWHG�VDQG�DQG�JUDYHO��7KH�WRSRJUDSK\�RI�WKH�*HRUJLD�

/DNH�3URSHUW\�LV�PRGHUDWH��ZLWK�HOHYDWLRQV�EHWZHHQ�����WR�����P�$6/��

�
�����/RFDO�5HVRXUFHV�DQG�,QIUDVWUXFWXUH�

�
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�

7KH�WRZQ�RI�%HDUGPRUH��SRS���������LV�WKH�FORVHVW�FRPPXQLW\��ORFDWHG����NP�QRUWK�RI�WKH�

-DFNSRW�3URSHUW\��1LSLJRQ��SRS�������������NP�WR�WKH�VRXWK�RI�WKH�SURSHUW\�� KDV�WKH�EDVLF�

VXSSOLHV�QHHGHG�IRU�H[SORUDWLRQ�ZRUN��+RZHYHU�� 7KXQGHU�%D\��SRS�����������ORFDWHG�����NP�

VRXWK�IURP�WKH�SURSHUW\�LV�WKH�ODUJHVW�FLW\�LQ�QRUWKZHVWHUQ�2QWDULR��VHUYLQJ�DV�D�UHJLRQDO�

FRPPHUFLDO�KXE��7KH�WRZQ�LV�D�PDMRU�VRXUFH�RI�ZRUNIRUFH��FRQWUDFWLQJ�VHUYLFHV��DQG�

WUDQVSRUWDWLRQ�IRU�WKH�PLQLQJ�LQGXVWU\��3RZHUOLQHV�DUH�DOVR�ZLWKLQ�D�IHZ�NLORPHWHUV�UDQJH�RI�

WKH�-DFNSRW�SURSHUW\�DQG�WKHUH�DUH�QXPHURXV�ODNHV��ULYHUV��DQG�VWUHDPV�IURP�ZKLFK�WR�H[WUDFW�

ZDWHU�IRU�GULOOLQJ�SXUSRVHV��

�
��+,6725<�2)�7+(�-$&.327�3523(57<�
�

������'LVFRYHU\�RI�VSRGXPHQH�PLQHUDOL]DWLRQ�LQ�WKH�*HRUJLD�/DNH�JUDQLWLF�SHJPDWLWHV�������
FODLPV�ZHUH�VWDNHG�DQG�ZLWKLQ�D�EULHI�WLPH�QXPHURXV�DGGLWLRQDO�OLWKLXP�GHSRVLWV�ZHUH�ORFDWHG��

�
������&RQZHVW�([SORUDWLRQ�&RPSDQ\�/LPLWHG��7KUHH�SURSHUWLHV�ZHUH�VWDNHG��LQFOXGLQJ�WKH�
-DFNSRW��6DOR�DQG�6RXWKZHVW�SURSHUWLHV��&RQZHVW�PDSSHG�DOO�JUDQLWLF�SHJPDWLWH�RXWFURSV�����

''+�KROHV�IRU�D�WRWDO�RI�������P�RI�FRUH�ZHUH�FROODUHG�RQ�WKH�-DFNSRW�SURSHUW\��%HVW�KLVWRULF�

/L�DVVD\V�ZHUH�������P�#������ ZW����/L�2��������P�#������ZW��

��/L�2�� �����P�#��������/L�2�DQG������P�#������ZW����/L�2���&RQZHVW�([SORUDWLRQ������D��

E��01'0)���(��6:�������������

�
������1RUWKHUQ�0LQHU��0DUFK�����������S������&RQZHVW��$�KLVWRULF�UHVRXUFH�HVWLPDWH�RI�

����������W�#������ZW���� /L�2�ZDV�FDOFXODWHG�IRU�WKH�-DFNSRW�SURSHUW\�
�

�
������*ROGDOH�6\QGLFDWH�����''+V�WRWDOLQJ������P�GULOOHG�RQ�WKH�-DFNSRW�$�JURXS�RI�FODLPV��
7KH�GULOOHG�FRUH�FRQVLVWHG�SUHGRPLQDQWO\�RI�VSRGXPHQH�EHDULQJ�JUDQLWLF�SHJPDWLWH�G\NHV�DQG�

YHLQV��D�ZULWKH�JUDQLWH�DQG�RI�PHWDVHGLPHQWV��TXDUW]�IHOGVSDU�JQHLVV���7KH�EHVW�GULOO�

LQWHUVHFWLRQ�UHSRUWHG�E\�0LGGDXJK��������ZDV� O����/L�2��ZW����� RYHU�����P��ZLWK�WKH�

UHPDLQGHU�RI�WKH�GULOO�DVVD\V�LQGLFDWLQJ�DQ�DYHUDJH�JUDGH�RI��������/L�2��ZW������

�
������2QWDULR�/LWKLXP��$GGLWLRQDO�KROHV�RQ�WKH�6DOR�SURSHUW\��
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�

�
�

������6WDQOH\���������2QWDULR�/LWKLXP�&R��/WG����''+�WRWDOLQJ����P�RI�FRUH�RQ�WKH�3RLQW�
/LWKLXP�VKRZLQJ����(��6:������

�

������3\H���������*HRORJ\�DQG�/LWKLXP�'HSRVLWV�RI�*HRUJLD�/DNH�$UHD�'LVWULFW�RI�7KXQGHU�
%D\��2QWDULR�'HSDUWPHQW�RI�0LQHV��

�
������0LGGDXJK��������� $UPHQR�5HVRXUFHV�,QF��3KDQWRP�([SORUDWLRQ�6HUYLFHV�/WG��

&RPSOHWHG�DQ���NP�PDJQHWLF�DQG�HOHFWURPDJQHWLF��9/)��VXUYH\�RQ�WKH�-DFNSRW�$�JURXS�RI�

FODLPV��)RVWHU�/HZ���7KH�VXUYH\�LQGLFDWHG�ZHDN�PDJQHWLF�WUHQG�DVVRFLDWHG�SULQFLSDOO\�ZLWK�

PHWDVHGLPHQWDU\�JQHLVVHV�DQG�D� VPDOO�JUDQLWLF�SOXJ�� &RQGXFWLYH�WUHQGV�ORFDWHG�VHHP�WR�EH�

FDXVHG�E\�ORZ�VZDPS\�WRSRJUDSKLF�IHDWXUHV����(��1:������

�
������0LGGDXJK������D���$UPHQR�5HVRXUFHV�,QF��7UHQFKLQJ��RYHUEXUGHQ�VWULSSLQJ�DQG�URFN�

VDPSOLQJ�RI�JUDQLWH�DQG�JUDQLWLF� SHJPDWLWH�EDVHPHQW����(��1:������

�
������0LGGDXJK������E���$UPHQR�5HVRXUFHV�,QF��$�JHRORJLFDO�VXUYH\�ZDV�FRQGXFWHG�RQ�DQ���

NP�JULG����(��1:������

�
������0LGGDXJK���������$UPHQR�5HVRXUFHV�,QF��2QH����P�''+�GULOOHG�RQ�WKH�1RUWKHUQ�

-DFNSRW�$�JURXS�RI�FODLPV��)RVWHU�/HZ���7KH�GULOOKROH�LQWHUVHFWHG�D�PHGLXP�JUDLQHG�ELRWLWH��

ULFK�ZLWK�JUDQLWH�LQYDGHG�E\�FP�VL]H�JUDQLWLF�SHJPDWLWH�YHLQV�FRQWDLQLQJ�VSRGXPHQH��7KH�

JUDQLWH�LV�LQWUXVLYH�LQ�PHWDVHGLPHQWV��ZDFNH���1R�DQDO\WLFDO�GDWD�LV�DYDLODEOH��

��(��1:�����

�
�

������%UHDNV�HW�DO����������*HRORJ\�DQG�PHWDOORJHQ\�RI� WKH�*HRUJLD�/DNH�UDUH�HOHPHQW�
SHJPDWLWH�ILHOG�DQG�UHODWHG�6�W\SH��SHUDOXPLQRXV�JUDQLWH��4XHWLFR�6XESURYLQFH��QRUWK��FHQWUDO�

2QWDULR��2QWDULR�*HRORJLFDO�6XUYH\��

�
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�

������6HOZD\����������������UHSRUW�FRPSOHWHG�RQ�WKH�-DFNSRW�/LWKLXP�3URSHUW\��E\�&DUDFOH�
&UHHN�,QWHUQDWLRQDO�&RQVXOWLQJ�,QF��RQ�EHKDOI�RI�*ROGHQ�'RU\�5HVRXUFHV�&RUS��

�
������5HQQLFN���������5RFN�7HFK�5HVRXUFHV�,QF��*URXQG�SURVSHFWLQJ�DQG�JHRORJLFDO�ZRUN�IRU�

ORFDWLQJ�SHJPDWLWH�G\NHV�DQG�KLVWRULFDO�GULOO�KROHV�� 2QO\�RQH�VDPSOH��*/ဨ����ZDV�FROOHFWHG�

IURP�D�SHJPDWLWH�RXWFURS�RQ�WKH�)RVWHUဨ/HZ�FODLP�EORFN�SURYLGLQJ�D�/L�2�FRQFHQWUDWLRQ�RI�

�����ZW�����2QH����P�GHHS�GULOO�KROH�ZDV�FROODUHG�DQG�HQFRXQWHUHG�PDVVLYH��ILQH�JUDLQHG��

PHGLXP�JUH\�FRORUHG�TXDUW]ဨKRUQEOHQGH�JQHLVV�DQG�QDUURZ�JUDQLWLF�SHJPDWLWH�G\NHV�

FRQWDLQLQJ�TXDUW]��IHOGVSDU��DQG�PXVFRYLWH�ZLWK�QR�VSRGXPHQH������������
�

������%DUULH���������&DQDGLDQ�&RSSHU�&RUH�,QF��+RUL]RQWDO�$HUR�0DJQHWLF�*UDGLHQW�	�;'6�

9/)�(0�6XUYH\�FRPSOHWHG�RQ�����OLQHDU�NP�RQ�DQ�DUHD�FRYHULQJ�PRVW�RI�WKH�VRXWKHUQ�

MDFNSRW�SURSHUW\�FODLPV������������

�
������.RUQLN���������(YHUWRQ�5HVRXUFHV�,QF��*HRORJLFDO�VXUYH\��PDSSLQJ�DQG�URFN�VDPSOLQJ�
RQ�FODLPV�QRZ�RZQHG�E\�,PDJLQH�/LWKLXP�����JUDQLWLF�SHJPDWLWH�URFN�VDPSOHV��PRVW�

VSRGXPHQH�EHDULQJ�� ZHUH�WDNHQ��DQG�VXEPLWWHG�IRU�ODERUDWRU\�DQDO\VLV�RI�OLWKLXP��

�B�����B����

�
������3LU]DGD�DQG�3OHVRQ���������8OWUD�/LWKLXP�,QF��7KH�FRPSDQ\�GHWDLQHG�VL[�EORFNV�RI�
FODLPV��VHYHUDO�FODLPV�LQ�WKH�-HDQ�/DNH��*HRUJLD�/DNH�DQG�-DFNSRW�DUHD�QRZ�RZQHG�E\�

,PDJLQH�/LWKLXP��7KH�ZRUN�FRQVLVWHG�RI�SURVSHFWLQJ��PDSSLQJ��VXUIDFH�VDPSOLQJ��WUHQFKLQJ�

DQG�FKDQQHO�VDPSOLQJ�RI� KLVWRULFDOO\�UHSRUWHG�OLWKLXP�SHJPDWLWH�RXWFURSV�� $�WRWDO�RI����JUDE�

URFN�VDPSOHV�ZHUH�FROOHFWHG�DQG� DVVD\�UHVXOWV�LQGLFDWHG�WHQ�VDPSOHV�VKRZLQJ�RYHU����/L�2�

ZLWK����RU�PRUH�/L�2�� �B�����B����

�
�����������:HLFNHU���������,QILQLWH�2UH�&RUS��3KDVH���RI� GLDPRQG�GULOO�SURJUDP�RQ�WKH�

OLWKLXP�EHDULQJ�JUDQLWLF�SHJPDWLWHV�VLWXDWHG�LQ�WKH�0DLQ�=RQH�����''+V�FRQVLVWLQJ�RI�������

PHWHUV�+4�FRUH��$�ODUJHU�H[SORUDWLRQ�SURJUDP�LQFOXGHG�JHRORJLFDO�PDSSLQJ��SURVSHFWLQJ��

URFN�VDPSOLQJ��VWULSSLQJ�RI�RYHUEXUGHQ��WUHQFKLQJ��FKDQQHO�VDPSOLQJ�DQG�D�KLJK�UHVROXWLRQ�

/,'$5�VXUYH\��6DOLHQW�DVVD\�UHVXOWV�IURP�WKH�FKDQQHO�VDPSOLQJ�DQG�GULOOLQJ�SURJUDP�DUH�

SUHVHQWHG�EHORZ��
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�
x� ''+�-6������$�������P�#������ZW����/L�2�LQFOXGLQJ�����P�#������ZW����/L�2��

x� ''+�-6������%�������P�#W������ZW����/L�2�LQFOXGLQJ�����P�#������ZW����/L�2��

x� ''+�-6������$�������P�#������ZW����/L�2�LQFOXGLQJ�����P�#������ZW����/L�2��

x� ''+�-6������%�������P�#������ZW����/L�2�LQFOXGLQJ�����P�#������ZW����/L�2��

x� ''+�-������������P�#������ZW����/L�2�LQFOXGLQJ�����P�#������ZW����

x� ''+�-������������P�#������ZW����/L�2��

x� ''+�-������������P�#������ZW����/L�2�LQFOXGLQJ������P�RI������ZW����/L�2��

x� ''+�-�������������P�#������ZW����/L�2�LQFOXGLQJ�����P�#������ZW����/L�2��

x� &KDQQHO�$��&+��������P�#������ZW����/L�2��

x� &KDQQHO�$��&+�������P�#������ZW����/L�2��

x� &KDQQHO�$���&+��������P�#������ZW����/L�2��

�
������.RUQLFN���������/L'$5�VXUYH\�FRYHULQJ�SDUW�RI�,PDJLQH�/LWKLXP¶V�-DFNSRW�FODLPV��
�����������B����

�
������%RLO\���������1RYDWHP�,QF��FRPSOHWHG�D�YHU\�KLJK�UHVROXWLRQ�KHOLERUQH�PDJQHWLF�
VXUYH\�RQ�WKH�-DFNSRW�SURSHUW\�DORQJ�������OLQHDU�NP�RI�IOLJKW�OLQHV�VSDFHG�E\���P��7KH�

VXUYH\�HQFRPSDVVHG� ��EORFNV��UHVSHFWLYHO\�QDPHG�1RUWK��&HQWUH�DQG�6RXWK��

�
������%RLO\���������)LHOG�ZRUN�FDUULHG�RXW�E\�,PDJLQH�/LWKLXP�RQ�WKH�-DFNSRW�SURSHUW\�

LQFOXGHG�WKH�FROOHFWLRQ�RI�JUDE�DQG�FKDQQHO�VDPSOHV�IURP�JUDQLWLF�SHJPDWLWH�RXWFURSV��7KLUW\�

VHYHQ������VDPSOHV�UHWXUQHG�DVVD\�YDOXHV�H[FHHGLQJ�����ZW����/L�2��UDQJLQJ�IURP�

�����ZW��WR������ZW�����UHVSHFWLYHO\��$�QRUWKHDVWHUO\�H[WHQVLRQ�RI�WKH�VSRGXPHQH�EHDULQJ�

JUDQLWLF�SHJPDWLWH�G\NHV�ZDV�FOHDUO\�DSSDUHQW�WKURXJK�WKH�DVVD\�UHVXOWV�SURYLGHG�E\�WKH�

287&���L�H��������/L�2��ZW�����RYHU������P��DQG�287&���FKDQQHO�VDPSOH�VLWHV��L�H��������

/L�2��ZW�����RYHU������P�������/L�2��ZW�����RYHU������P�DQG������/L�2��ZW�����RYHU������

P���&KDQQHO�VDPSOHV�DVVD\�UHVXOWV�IURP�WKH�0DLQ�=RQH��L�H���FKDQQHO�VDPSOLQJ�VLWH�287&���

\LHOGHG�VLJQLILFDQW�/L�2��ZW�����LQWHUVHFWLRQV�������/L�2��ZW�����RYHU������P�������/L�2��ZW��

���RYHU������P�������/L�2��ZW�����RYHU������P�������/L�2��ZW�����RYHU������P�DQG�

�����/L�2��ZW�����RYHU������P��

�
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�


7KH�UHVRXUFHV�HVWLPDWHV�SUHVHQWHG�DUH�WUHDWHG�DV�KLVWRULF�LQIRUPDWLRQ�DQG�KDYH�QRW�EHHQ�

YHULILHG�RU�UHOLHG�XSRQ�IRU�HFRQRPLF�HYDOXDWLRQ�E\�WKH�,VVXHU�RU�WKH�ZULWHU��
�
��*(2/2*,&$/�6(77,1*�$1'�0,1(5$/,=$7,21�
�

�����5HJLRQDO�*HRORJ\�

�
�
,PDJLQH�/LWKLXP
V�-DFNSRW�SURSHUW\�LV�ZLWKLQ�WKH�4XHWLFR�VXESURYLQFH�RI�WKH�6XSHULRU�

3URYLQFH��7KH�IRUPHU� LV�ERXQGHG�E\�WKH�JUDQLWH�JUHHQVWRQH�:DELJRRQ�6XESURYLQFH�WR�WKH�

QRUWK�DQG�WKH�:DZD�6XESURYLQFH�WR�WKH�VRXWK��:LOOLDPV���������)LJXUH�����7KH�4XHWLFR�

6XESURYLQFH�FRQVLVWV�RI�PHWDVHGLPHQWV��ZDFNH��LURQ�IRUPDWLRQ��FRQJORPHUDWH��XOWUDPDILF�

ZDFNH��DQG�VLOWVWRQH��ODLG�GRZQ�EHWZHHQ������DQG������*D��,JQHRXV�URFNV�LQFOXGH�DEXQGDQW�

IHOVLF�DQG�LQWHUPHGLDWH�LQWUXVLRQV�DQG�VXLWHV�RI�JDEEURLF�DQG�XOWUDPDILF�URFNV��/DWH�IHOVLF�

LQWUXVLRQV�DUH�GHVLJQDWHG�DV�6�W\SH�JUDQLWRLGV��:KLWH�DQG�&KDSHOO���������)LJXUH�����7KH�

4XHWLFR�6XESURYLQFH�XQGHUZHQW�IRXU�GHIRUPDWLRQDO�HYHQWV� �����������*D��WKDW�LQYROYHG�

UHJLRQDO�VKRUWHQLQJ�DQG�GH[WUDO�VKHDULQJ��0HWDPRUSKLVP��PLJPDWLWH�IRUPDWLRQ�DQG�JUDQLWH�

LQWUXVLRQ�RFFXUUHG�EHWZHHQ������DQG������*D��:LOOLDPV���������0HWDPRUSKLF�JUDGH�YDULHV�

IURP�ORZHU�JUHHQVFKLVW�WR�DPSKLEROLWH�IDFLHV��$Q�LPSRUWDQW�GHSRVLW�W\SH�FRQVLVWV�RI�ODWH�VWDJH��

/L�%H�7D�1E�DQG�6Q�JUDQLWLF�SHJPDWLWHV��:LOOLDPV���������7KH�UDUH�HOHPHQW�SHJPDWLWHV�DUH�

ZLGHO\�GLVWULEXWHG�LQ�WKH�4XHWLFR�6XESURYLQFH��%UHDNV�HW�DO����������)LJXUH�����7KH�JUDQLWLF�

SHJPDWLWHV�G\NHV�DUH�KRVWHG�E\�PHWDVHGLPHQWV�DQG�E\�WKHLU�SDUHQW�JUDQLWLF�SOXWRQV��3\H��

������%UHDNV�HW�DO���������

�
�����*HRORJ\�RI�WKH�-DFNSRW�3URSHUW\�

�
7KH�JHRORJ\�RI�WKH�*HRUJLD�/DNH�DUHD�WKDW�LQFOXGHV�WKH�-DFNSRW�SURSHUW\�ZDV�WKRURXJKO\�

PDSSHG�DQG�GHVFULEHG�E\�3\H���������
�

7KH�ROGHVW�URFNV�DUH�$UFKHDQ�PHWDVHGLPHQWV�IRUPLQJ� D�GDUN�JUH\�� JUDQREODVWLF�WR�

SRUSK\UREODVWLF�VFKLVW�RU�JQHLVV�FRPSRVHG�RI�ELRWLWH�TXDUW]�IHOGVSDU���JDUQHW���FRUGLHULWH�

��VWDXUROLWH��7KH�PHWDVHGLPHQWV�VWULNH�HDVW�QRUWKHDVW�DQG�LQ�JHQHUDO�GLS�VWHHSO\�WR�WKH�QRUWK��

7KH�PHWDVHGLPHQWDU\�DVVHPEODJH�GLVSOD\V�D�GLVWLQFW�EDQGHG�DSSHDUDQFH�GXH�WR�FRPSRVLWLRQDO�

YDULDWLRQV�UHIOHFWLQJ�DQ�RULJLQDO�VHGLPHQWDU\�VWUDWLILFDWLRQ��ZLWK�LQGLYLGXDO�OD\HUV�OHVV�WKDQ�����
11



3URWHUR]RLF�3KDQHUR]RLF
$UFKHDQ�6XESURYLQFH�7\SH

3OXWRQLF

9ROFDQRSOXWRQLF

0HWDVHGLPHQWDU\

+LJK�JUDGH�*QHLVV

/(*(1'

&KXUFKLOO
3URYLQFH

3LNZLWRQHL

6DFKLJR

%HUHQV

8FKL
(QJOLVK�5LYHU

:LQQLSHJ�5LYHU

:DELJRRQ

4XHWLFR

:DZD

.DSXVNDVLQJ

:DZD

$ELWLEL

3RQWLDF

2SDWLFD

1HPLVFDX

2SLQDFD

/D�*UDQGH
%LHQYLOOH

4XHEHF

2QWDULR

8�6�$�

0DQLWRED

� ��� ����NP

-DFNSRW
3URSHUW\

-DPHV
%D\

/DNH
6XSHULRU

)LJXUH����*HRORJ\�RI�WKH�6XSHULRU�3URYLQFH�RI�2QWDULR�VKRZLQJ�WKH�$UFKHDQ�SOXWRQLF��YROFDQRSOXWRQLF��PHWDVHGLPHQWDU\�DQG�KLJK�JUDGH�JQHLVV
6XE�SURYLQFHV��7KH�-DFNSRW�SURSHUW\�LV�ORFDWHG�LQ�WKH�PHWDVHGLPHQWDU\�4XHWLFR�6XE�SURYLQFH� 12



/DNH�6XSHULRU

/DNH
1LSLJRQ

��

���

���

��

-DFNSRW
3URSHUW\

1LSLJRQ

*HUDOGWRQ

3URWHUR]RLF
/RJDQ�DQG�1LSLJRQ�PD¿F
�.HZHHQDZDQ�:ZDZD

&RQJORPHUDWH��VDQGVWRQH��VKDOH

$UFKHDQ
0HWDVHGLPHQWDU\�URFN

0D¿F�WR�LQWHUPHGLDWH
9ROFDQLF�URFN
)HOVLF�WR�LQWHUPHGLDWH
9ROFDQLF�URFN

0D¿F�XOWUDPD¿F�URFN
0LJPDWL]HG�VXSUDFUXVWDO
5RFN

$ONDOLF�LQWUXVLYH�VXLWH
DQG�FDUERQDWLWH

0XVFRYLWH�EHDULQJ
*UDQLWLF�URFN
0DVVLYH�JUDQRGLRULWH
WR�JUDQLWH
*QHLVVLF�WRQDOLWH
'LRULWH��PRQ]RGLRULWH
*UDQRGLRULWH

� �� ��

NP

1$'����=RQH���1

)LJXUH����*HRORJ\�RI�WKH�4XHWLFR�6XE�3URYLQFH�LQ�WKH�/DNH�1LSLJRQ�DUHD��2QWDULR��7KH�RXWOLQHV�RI�WKH�-DFNSRW�SURSHUW\�DUH�UHSRUWHG�RQ�WKH�PDS�
13



)LJXUH����*HRORJLFDO�PDS�VKRZLQJ�WKH�VLWHV�RI�GLႇHUHQW�W\SHV�RI�UDUH�HOHPHQW�JUDQLWLF�SHJPDWLWHV�LQ�WKH�YLFLQLW\�RI�WKH�MDFNSRW�SURSHUW\��
1RWH�WKH�LQWUXVLRQ�RI�3URWHUR]RLF�PD¿F�G\NHV�ZLWKLQ�WKH�$UFKHDQ�PHWDVHGLPHQWV�DQG�WKH�VXVSHFWHG�SUHVHQFH�RI�LURQ�IRUPDWLRQV��
)URP�'XJXHW�������� 14



�

FP�WR�D�IHZ�PHWHUV�WKLFN��
�

7KH�PHWDVHGLPHQWV�ZHUH�LQWUXGHG�E\�ODUJH�PDVVHV�RI�JUDQLWLF�URFNV�DQG�E\�QXPHURXV�VLOOV�DQG�

G\NHV�RI�JHQHWLFDOO\�UHODWHG�SRUSK\U\��SHJPDWLWH��DQG�DSOLWH��7KH�JUDQLWLF�URFNV�DUH�

HTXLJUDQXODU�RFFDVLRQDOO\�SRUSK\ULWLF�ZLWK�PLFURFOLQH�SKHQRFU\VWV��7KH\�DUH�SDOH�JUH\�RU�SDOH�

SLQN�LQ�FRORU�DQG�FRQWDLQ�������YRO���IHOGVSDU��PLFURFOLQH�DQG�SODJLRFODVH������YRO���TXDUW]��

DQG�RQH�RU�ERWK�RI�PXVFRYLWH�DQG�ELRWLWH�DQG�UDUHO\�KRUQEOHQGH��7KH�FRQWDFWV�EHWZHHQ�WKH�

HTXLJUDQXODU�JUDQLWLF�URFNV�DQG�WKH�PHWDVHGLPHQWV�DUH�JHQHUDOO\�VKDUS��

*UDQLWLF�SHJPDWLWHV�G\NHV�DQG�ERGLHV�DUH�DEXQGDQW�FORVH�WR�DQG�ZLWKLQ�WKH�ODUJH�PDVVHV�RI�

JUDQLWLF�URFNV��$�UHJLRQDO�]RQLQJ�LV�DSSDUHQW��DQG�D�JHQHWLF�DVVRFLDWLRQ�RI�SHJPDWLWHV�DQG�

JUDQLWH�LV�LQGLFDWHG��7KH�SHJPDWLWHV�RFFXU�LQ�WZR�JHRPHWULHV��DV�LUUHJXODU�VKDSHG�ERGLHV�DQG�

DV�WKLQ�G\NHV��VLOOV��DQG�DWWHQXDWHG�OHQVHV��7KH�LUUHJXODU�ERGLHV�RI�SHJPDWLWH�DUH�LQWLPDWHO\�

DVVRFLDWHG�ZLWK�WKH�JUDQLWH�ERGLHV�RIWHQ�ZLWKLQ�D�IHZ�KXQGUHG�IHHW�RI�WKH�FRQWDFW�

]RQH��7KH\�W\SLFDOO\�DUH�PHGLXP��WR�FRDUVH�JUDLQHG��XS�WR�YHU\�FRDUVH�JUDLQHG�DQG�DUH�PDGH�

XS�RI�TXDUW]��PLFURFOLQH��SHUWKLWH�DQG�OLWWOH�PXVFRYLWH��7KHVH�ZRXOG�EH�FODVVLILHG�DV�SRWDVVLF�

SHJPDWLWHV��$FFHVVRU\�PLQHUDOV�LQFOXGH�ELRWLWH��WRXUPDOLQH��EHU\O��DQG�JDUQHW��
�

7KH�SHJPDWLWH�G\NHV��VLOOV�DQG�OHQVHV�FDQ�EH�VXEGLYLGHG�LQWR�UDUH�HOHPHQW�SHJPDWLWHV�DQG�

JUDQLWLF�SHJPDWLWHV��7KH�UDUH�HOHPHQW�SHJPDWLWHV�DUH�RI�HFRQRPLF�VLJQLILFDQFH��DQG�WKH\�

FRQWDLQ�PLFURFOLQH�RU�SHUWKLWH��DOELWH��TXDUW]��PXVFRYLWH��VSRGXPHQH�DQG�PLQRU�DPRXQWV�RI�

EHU\O��FROXPELWH�WDQWDOLWH��FDVVLWHULWH�DQG�DSDWLWH��6RPH�RI�WKH�SHJPDWLWHV�DUH�SDUDOOHO�WR�WKH�

IROLDWLRQ�RU�EHGGLQJ�RI�WKH�PHWDVHGLPHQWV��ZKHUHDV�RWKHUV�RFFXU�LQ�MRLQWV�LQ�HLWKHU�WKH�

PHWDVHGLPHQWV�RU�JUDQLWHV��&RQWDFWV�DUH�XVXDOO\�VKDUS�DQG��H[FHSW�ZKHUH�G\NHV�FXW�JUDQLWLF�

URFNV��RIWHQ�IRXQG�WR�EH�PDUNHG�E\�D�WKLQ�ERUGHU�]RQH�RI�DSOLWLF�RU�JUDQLWRLG�FRPSRVLWLRQ��$�

IHZ�SHJPDWLWHV�DUH�LQWHUQDOO\�]RQHG�ZLWK�PLFD�ULFK�RU�WRXUPDOLQH�ULFK�URFN�DORQJ�RU�FORVH�WR�WKH�

ZDOOV�DQG�TXDUW]�FRUHV��
�

,QWUXVLYH�LQWR�WKH�$UFKHDQ�URFNV�DUH�ERGLHV�RI�3URWHUR]RLF�GLDEDVH�VLOOV��7KH�ODUJHVW�RFFXU�DV�

IODW�VKHHWV��/RJDQ�VLOOV���XS�WR�DERXW�����P�LQ�WKLFNQHVV��DQG�DV�G\NHV�RI�YHUWLFDO�RU�QHDU��

YHUWLFDO�DWWLWXGH��0RVW�RI�WKH�G\NHV�DUH�UHODWHG�FORVHO\�WR�WKH�VKHHWV�DQG�DUH�.HZHHQDZDQ�LQ�

DJH��7KH�JHQWO\�GLSSLQJ�GLDEDVH�VKHHWV�DUH�GDUN�FRORUHG�DQG�PDVVLYH��7KH\�DUH�ZHOO��MRLQWHG�

DQG�PRVW�RI�WKH�MRLQWV�DUH�YHUWLFDO�RU�VWHHSO\�GLSSLQJ��,Q�RXWFURS��WKH�GLDEDVH�VKRZV�SRRUO\�

IRUPHG�FROXPQDU�VWUXFWXUH��
�
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�

'LDEDVH�G\NHV�DUH�HTXLJUDQXODU�RU�SRUSK\ULWLF��ZLWK�WKH�IRUPHU�EHLQJ�PRUH�DEXQGDQW��7KH�

SRUSK\ULWLF�GLDEDVH�G\NHV��IRXQG�RQ�WKH�-DFNSRW�SURSHUW\��DUH�PDVVLYH�DQG�PHGLXP��JUDLQHG��

GDUN�FRORUHG�URFNV�FKDUDFWHUL]HG�E\�SDOH�JUHHQLVK�\HOORZ�SKHQRFU\VWV�RI�KLJKO\�DOWHUHG�

SODJLRFODVH��
�

�����0LQHUDOL]DWLRQ�

�
*LOPRXU��������GHVFULEHG�WKH�PLQHUDORJ\�RI�WKH�-DFNSRW�VSRGXPHQH�EHDULQJ�JUDQLWLF�

SHJPDWLWHV��7KH�SULQFLSDO�PLQHUDO�FRQVWLWXHQWV�DUH�TXDUW]��IHOGVSDU�DQG�VSRGXPHQH�ZLWK�PLQRU�

DPRXQWV�RI�PXVFRYLWH��$FFHVVRU\�PLQHUDOV�LQFOXGH�DSDWLWH��EHU\O��JDUQHW��DQG�WDQWDOLWH��4XDUW]�

LV�RIWHQ�LQWHUVWLWLDO�DQG�RFFDVLRQDOO\�LQWHUJURZQ�ZLWK�.�IHOGVSDU�WR�IRUP�D�JUDSKLF�WH[WXUH��7KH�

SHJPDWLWH�G\NHV�FRQWDLQV�������ILQH�WR�PHGLXP�JUDLQHG�VLOYHU�WR�OLJKW�JUHHQ�PXVFRYLWH�

RFFDVLRQDOO\�IRUPLQJ�YHLQOHWV��&U\VWDOV�RI�IHOGVSDU�DQG�VSRGXPHQH�DUH�UDQGRPO\�GLVWULEXWHG�

DUUDQJHPHQW��.�IHOGVSDU�LV�ZKLWH�DQG�RFFXUV�LQ�FU\VWDOV�VPDOO�SODWHV�RU� ODUJH� UHFWDQJXODU�

FU\VWDOV� �XS� WR� ��P�ORQJ��� $OELWH� IRUP� FP�VL]H� HORQJDWHG� ODWKV��6SRGXPHQH�YDULHV�LQ�FRORU�

IURP�EXII�ZKLWH�WR�SDOH�DSSOH�JUHHQ�FRORU�ZKHQ�IUHVK�DQG�EHFRPHV�JUH\LVK�EODFNLVK�RU�FUHDP�LQ�

FRORU�ZKHQ�DOWHUHG��6SRGXPHQH�PD\�VKRZ�DOWHUDWLRQ�GHILQHG�E\�IODNHV�RI�GDUN�JUHHQ��YHU\�ILQH�

JUDLQHG�PLFDV��(ORQJDWHG�PHGLXP�WR�YHU\�FRDUVH�JUDLQHG�VSRGXPHQH�LV�XS�WR����FP�ORQJ�DQG�

XVXDOO\�LQWHUVWLWLDO�ZLWK�TXDUW]�ZLWK�LQWHUJURZWK�WH[WXUHV�7KH�JUDQLWLF�SHJPDWLWH�G\NHV�DUH�SRRUO\�

]RQHG�DQG�RFFDVLRQDOO\�GLVSOD\�ILQH�JUDLQHG�VXJDU\�DOELWH��PXVFRYLWH��EODFN�WDQWDOLWH��DQG�EOXH�

IOXRU�DSDWLWH�LQ�DSOLWH�DW�WKH�SHJPDWLWH�ZDOOURFN�FRQWDFW��&RDUVH�JUDLQHG��VSRGXPHQH�EHDULQJ�

]RQH�DW�PD\�RFFXU�DW�WKH�FRUH�RI�WKH�G\NHV��
�

3\NH��������LGHQWLILHG�WZR�PDLQ�JUDQLWLF�SHJPDWLWH�G\NHV�DW�WKH�FRUH�RI�WKH�-DFNSRW�SURSHUW\��

+LVWRULFDO�GULOOLQJ�FRQILUPHG�WKH�SUHVHQFH�RI�D� QHDU�WKH�VXUIDFH�G\NH��1R�����ZLWK�WKH�VHFRQG�

�1R�����O\LQJ�EHQHDWK��7KH�1R����SHJPDWLWH�LV�D�IODW�O\LQJ�ERG\�YDULDEO\�H[SRVHG�DW�VXUIDFH��

ZLWK�WKLFNQHVVHV�UDQJLQJ�IURP���WR���P��7KH�ORZHU�1R����SHJPDWLWH�VWULNHV�DW�1����GHJUHHV�

HDVW�DQG�GLSV����������1:��

�
��'5,//,1*� 352*5$0�
�
�����,QWURGXFWLRQ�
�

%HJLQQLQJ�0DUFK���� DQG�FRPSOHWHG�RQ�6HSWHPEHU���� ������,PDJLQH�/LWKLXP�FDUULHG�RXW�

16



�

���43 P�RI�GULOOLQJ�GLVWULEXWHG�LQWR����14�VL]H�KROHV�RQ�WKH�HDVWHUQ�DQG�ZHVWHUQ�DUHDV�RI� WKH�

-DFNSRW�SURSHUW\�IODQNLQJ�WKH�FRUH�RI�WKH�PDLQ�/L�EHDULQJ�SHJPDWLWH�VZDUP�]RQH��1LLJDQL�

'ULOOLQJ��D�FRQWUDFWRU�EDVHG�LQ�7KXQGHU�%D\��2QWDULR�SHUIRUPHG�WKH�GULOOLQJ�WDVN�XVLQJ�DQ�

$WODV�&RSFR�&6������GULOO�RSHUDWHG�E\�D�WHDP�RI���GULOOHUV�VXSHUYLVHG�E\�D�IRUHPDQ��,PDJLQH�

/LWKLXP�VHQW�D�FUHZ�RI�TXDOLILHG�JHRORJLVWV�FRPSRVHG�RI�$ODQ�5LFK��3��*HR���$UPHO�%DWLRQR�

�3��*HR��DQG�*HUKDUG�:LOKHOP�-DFRE��3��*HR��VXSHUYLVRU��DFFRPSDQLHG�E\�WHFKQLFLDQV��

'XULQJ�GLIIHUHQW�SHULRGV��RQH�JHRORJLVW�ZDV�UHVSRQVLEOH�IRU�SHUIRUPLQJ�WKH�FRUH�ORJJLQJ��FRUH�

VDPSOLQJ��VXSHUYLVLRQ�RI�WKH�GULOO�FUHZ�DQG�LPSOHPHQWLQJ�WKH�FKDLQ�RI�FXVWRG\� IRU�GHOLYHULQJ�

WKH�FRUH�VDPSOHV�WR�WKH�DVVD\�ODERUDWRU\��7KH�GULOOLQJ�ZDV�SHUIRUPHG�RQ�FODLPV�QR���������

�������������������������������������������������������DQG���������3HUPLWWLQJ� ZDV�

REWDLQHG�IURP�WKH�0LQLVWU\�RI� 1RUWKHUQ�'HYHORSPHQW�DQG�0LQHV�0LQHUDO�'HYHORSPHQW�DQG�

/DQGV�%UDQFK��35����������� and PR-22-000010���,W�ZDV�GHOLYHUHG�WR�,QILQLWH�2UH�&RUS�

�QRZ�,PDJLQH�/LWKLXP���

�
7KH�GULOOLQJ�SURJUDP�QHFHVVLWDWHG�WKH�LQVWDOODWLRQ�RI�D�WHPSRUDU\����P�ORQJ�EULGJH�RQ�WKH�

SURSHUW\�DFFHVV�URDG�WR�FURVV�WKH�-DFNILVK�&UHHN�IORZLQJ�EHWZHHQ�%OD\�/DNH�DQG�&ODXV�/DNH��

7KH�EULGJH�GHVLJQ�ZDV�FRQFHSWXDOL]HG�E\�1RUWKHUQ�0DW�DQG�%ULGJHV�DQG�LQVWDOOHG�E\�1HZ�

/HDI�)RUHVWU\��3HUPLWWLQJ�IRU�WKH�EULGJH�LQVWDOODWLRQ�DQG�XVDJH�ZDV�REWDLQHG�IURP�WKH�2QWDULR�

0LQLVWU\�RI�1DWXUDO�5HVRXUFHV��

�
1R�FDVLQJ�ZDV�OHIW�LQ�KROHV�DQG�DOO�SDGV�ZHUH�GLVPDQWOHG��7KH�FRRUGLQDWHV�DQG�VSHFLILFDWLRQV�

RI�HDFK�GULOO�KROH�DUH�SUHVHQWHG�LQ�7DEOHV���DQG���LQFOXGLQJ�WKH�870�FRRUGLQDWHV��D]LPXWK��

SOXQJH��GHSWK��FODLPV�FRYHUHG��DQG�QXPEHU�RI�VDPSOHV�DQDO\]HG��1RWH�KROHV�-����0����WR�-�

���0����ZHUH�GULOOHG�LQ������E\�,QILQLWH�/LWKLXP�&RUS��WR�VHQG�WKH�JUDQLWLF�SHJPDWLWH�FRUH�

IRU�PHWDOOXUJLFDO�WHVWLQJ��+RZHYHU��WKH�FRUH�PDWHULDO�ZDV�QRW�DQDO\]HG�QRU�ORJJHG��,PDJLQH�

/LWKLXP�JHRORJLVWV�SHUIRUPHG�WKH�ORJJLQJ�DQG�WKH�FRUH�VDPSOHV�ZHUH�VHQW�WR�WKH�$FWODEV�

ODERUDWRU\�IRU�OLWKLXP�DQDO\VLV��)XUWKHUPRUH��WKHUH�LV�D�QXPEHU�JDS�EHWZHHQ�KROHV�-3�������WR�

-�������ZKLFK�LV�DWWULEXWHG�WR�D�FKDQJH�RI�GULOO�FUHZ�DQG�JHRORJLVWV�ZKR�IROORZHG�D�GLIIHUHQW�

QXPEHULQJ��6RPH�KROHV�HQGLQJ�E\�$��%�RU�&�UHIOHFW�WKH�GULOOLQJ�RQ�WKH�VDPH�SDG�WR�YHULI\�WKH�

H[WHQVLRQ�RI�WKH�JUDQLWLF�SHJPDWLWH�G\NHV�IROORZLQJ�GLIIHUHQW�D]LPXWKV�RU�LQGLFDWH�WKH�
�LPSODQWDWLRQ�RI�GLIIHUHQW�KROHV�LQ�FORVH�SUR[LPLW\��

�
7KH�IXOO�ORJ�GHVFULSWLRQ�RI�HDFK�''+�LV�

SURYLGHG�LQ�$SSHQGL[���DQG�WKH�&HUWLILFDWH�RI�$QDO\VLV�UHODWHG�WR�WKH�FRUH�DVVD\V�JLYHQ�LQ�

$SSHQGL[����5HSUHVHQWDWLYH�YHUWLFDO�VHFWLRQV�RI� all Jackpot GULOOKROHV�DUH�UHSURGXFHG�LQ�

$SSHQGL[����
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Table 1. Coordinates of the drillholes collared on the eastern Jackpot property during the 2022 drilling campaign.

DDH_no. Easting* Northing Depth (m) Azimuth (°) Plunge (°) Elevation (m) Tenure no. Prov. Cell Grid No. of Core 
Samples

Logging^ 
Date (s)

Logging 
Date (f) Core Logger Casing 

Status Core Storage

J-18-M-01& 5461321 432401 90.6 165 -60 452.5 312951 42E05D152 13 02/03/2022 02/03/2022 Alan Rich In place Core shack, Nipigon
J-18-M-02& 5461286 432422 87.5 165 -60 453.0 312951 42E05D152 11 02/03/2022 03/3/2022 Alan Rich In place Core shack, Nipigon
J-18-M-03& 5461284 432475 76.3 180 -85 458.5 312951 42E05D152 11 02/03/2022 03/3/2022 Alan Rich In place Core shack, Nipigon
J-18-M-04& 5461233 432484 50.0 180 -85 459.5 312951 42E05D152 17 01/03/2022 03/3/2022 Alan Rich In place Core shack, Nipigon
JP-22-01 5461114 432536 201.2 172 -55 452.0 246865 42E05D172 0 21/03/2022 23/03/2022 Alan Rich In place Core shack, Nipigon
JP-22-02 5461223 432533 192.6 174 -60 461.2 312951 42E05D152 2 04/04/2022 03/4/2022 Alan Rich In place Core shack, Nipigon
JP-22-03 5461320 432520 204.2 175 -55 462.0 312951 42E05D152 35 09/04/2022 11/4/2022 Alan Rich In place Core shack, Nipigon
JP-22-04 5461420 432510 201.0 175 -55 462.5 312951 42E05D152 39 15/04/2022 17/04/2022 Alan Rich In place Core shack, Nipigon
JP-22-05 5461525 432500 198.0 175 -55 468.0 312951 42E05D152 34 20/04/2022 22/04/2022 Alan Rich In place Core shack, Nipigon
JP-22-06 5461542 432688 192.0 175 -58 475.0 312951 42E05D152 24 22/05/2022 24/05/2022 Alan Rich In place Core shack, Nipigon
JP-22-07 5461479 432690 228.0 175 -55 473.0 312951 42E05D152 18 07/05/2022 09/5/2022 Alan Rich In place Core shack, Nipigon
JP-22-08 5461534 432738 125.0 175 -55 462.0 312951 42E05D152 8 31/05/2022 01/6/2022 Alan Rich In place Core shack, Nipigon
JP-22-10 5461690 432601 70.1 175 -55 456.5 202344 42E05D132 7 25/04/2022 25/04/2022 Alan Rich In place Core shack, Nipigon
JP-22-15 5461461 432868 143.3 174 -62 484.5 172782 42E05D153 22 09/06/2022 11/6/2022 Alan Rich In place Core shack, Nipigon
JP-22-16 5461485 432926 68.1 172 -62 475.0 172782 42E05D153 35 11/06/2022 11/06/2022 Alan Rich In place Core shack, Nipigon
JP-22-16B 5461485 432930 81.3 4 -62 474.5 172782 42E05D153 28 13/06/2022 13/06/2022 Alan Rich In place Core shack, Nipigon
JP-22-17 5461533 433022 55.4 174 -55 449.5 172782 42E05D153 21 14/06/2022 14/06/2022 Armel Bationo In place Core shack, Nipigon
JP-22-17B 5461533 433022 68.2 354 -52 449.5 172782 42E05D153 17 18/06/2022 18/06/2022 Armel Bationo In place Core shack, Nipigon
JP-22-17C 5461520 433031 76.2 360 -90 446.5 172782 42E05D153 22 20/06/2022 20/06/2022 Armel Bationo In place Core shack, Nipigon
JP-22-18 5461412 432836 24.8 180 -62 481.0 172782 42E05D153 3 21/06/2022 21/06/2022 Armel Bationo In place Core shack, Nipigon
JP-22-18B 5461412 432839 164.6 6 -60 481.0 172782 42E05D153 44 24/06/2022 26/06/2022 Armel Bationo In place Core shack, Nipigon
JP-22-19 5461416 432771 128.0 354 -55 472.0 172782 42E05D153 24 24/06/2022 27/06/2022 Armel Bationo In place Core shack, Nipigon
JP-22-19B 5461416 432771 27.4 170 -59 472.0 172782 42E05D153 3 27/06/2022 29/06/2022 Armel Bationo In place Core shack, Nipigon
JP-22-20 5461410 432730 149.4 54 -59 468.5 312951 42E05D152 9 30/06/2022 01/7/2022 Armel Bationo In place Core shack, Nipigon
JP-22-21 5461373 432692 143.3 0 -60 467.5 312951 42E05D152 57 04/07/2022 06/7/2022 Armel Bationo In place Core shack, Nipigon
JP-22-21B 5461373 432692 141.2 167 -51 467.5 312951 42E05D152 38 09/07/2022 10/7/2022 Armel Bationo In place Core shack, Nipigon
JP-22-21C 5461385 432689 130.0 0 -87 467.5 312951 42E05D152 31 11/07/2022 13/07/2022 Armel Bationo In place Core shack, Nipigon
JP-22-22 5461214 431991 402.3 18 -50 447.0 200957 42E05D171 4 21/07/2022 23/07/2022 Armel Bationo In place Core shack, Nipigon
*NAD83: Zone 16
& DDH drilled in 2018
^ s=start, f=finish
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Table 2. Coordinates of the drillholes collared on the western Jackpot property during the 2022 drilling campaign.

DDH_no. Easting* Northing Azimuth (°) Plunge (°) Depth (m) Elevation (m) Tenure no. Prov. Cell Grid No. of 
Samples

Logging^ 
Date (s)

Logging 
Date (f) Core Logger Casing 

Status Core Storage

JP-22-14 431811 5461291 352 -38 201.5 451.5 304762 42E05D150 5 14/03/2022 16/03/2022 Armel Bationo In place Core shack, Nipigon
JP-22-14B 431574 5461282 325 -50 94.5 457.5 190749 42E05D150 2 17/03/2022 18/03/2022 Armel Bationo In place Core shack, Nipigon
JP-22-14C 431574 5461282 350 -50 173.6 457.5 190749 42E05D150 1 26/07/2022 28/07/2022 Armel Bationo In place Core shack, Nipigon
JP-22-23 432689 5461385 155 -60 73.2 460.0 138728 42E05D169 2 18/07/2022 19/07/2022 Armel Bationo In place Core shack, Nipigon
JP-22-23B 431405 5461262 --- -90 15.2 454.5 190749 42E05D150 1 30/07/2022 30/07/2022 Armel Bationo In place Core shack, Nipigon
JP-22-24 431399 5461278 150 -50 151.1 454.0 190749 42E05D150 11 31/07/2022 02/08/2022 Armel Bationo In place Core shack, Nipigon
JP-22-25 431346 5461198 335 -50 51.5 456.5 138728 42E05D169 4 08/08/2022 08/08/2022 Armel Bationo In place Core shack, Nipigon
JP-22-25B 431346 5461198 180 -50 67.1 456.5 138728 42E05D169 5 12/08/2022 12/08/2022 Armel Bationo In place Core shack, Nipigon
JP-22-26 431426 5461203 180 -60 213.4 456.0 127277 42E05D170 3 16/08/2022 17/08/2022 Armel Bationo In place Core shack, Nipigon
JP-22-27 431298 5461120 315 -50 61.0 454.0 138728 42E05D169 0 19/08/2022 19/08/2022 Armel Bationo In place Core shack, Nipigon
JP-22-28 431348 5460980 135 -50 33.5 453.5 138728 42E05D169 4 19/08/2022 20/08/2022 Armel Bationo In place Core shack, Nipigon
JP-22-29 431289 5460925 150 -50 79.3 455.0 138728 42E05D169 6 23/08/2022 23/08/2022 Armel Bationo In place Core shack, Nipigon
JP-22-30 431249 5460851 --- -90 70.1 451.5 138728 42E05D169 8 20/08/2022 20/08/2022 Armel Bationo In place Core shack, Nipigon
JP-22-30B 431254 5460865 150 -50 57.9 450.0 138728 42E05D169 10 21/08/2022 21/08/2022 Armel Bationo In place Core shack, Nipigon
JP-22-34 431225 5460841 135 -50 70.1 449.0 138728 42E05D169 1 22/08/2022 22/08/2022 Armel Bationo In place Core shack, Nipigon
JP-22-35 431238 5460806 --- -90 51.8 449.0 138728 42E05D169 2 24/08/2022 24/08/2022 Armel Bationo In place Core shack, Nipigon
JP-22-35B 431233 5460812 150 -51 91.4 449.0 138728 42E05D169 0 25/08/2022 25/08/2022 Armel Bationo In place Core shack, Nipigon
JP-22-36 431213 5460836 150 -52 61.0 449.0 138728 42E05D169 4 26/08/2022 26/08/2022 Armel Bationo In place Core shack, Nipigon
JP-22-37 431192 5460800 150 -50 67.1 448.5 138728 42E05D169 3 28/08/2022 28/08/2022 Armel Bationo In place Core shack, Nipigon
JP-22-38 431171 5460808 150 -50 143.3 453.5 138728 42E05D169 7 29/08/2022 30/08/2022 Armel Bationo In place Core shack, Nipigon
*NAD83; Zone 16N
^ s=start, f=finish
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�

$SSHQGL[���SURYLGHV�WKH�OLWKLXP�FRQFHQWUDWLRQV�RI�FRUH�LQWHUYDOV�IRU�DOO��''+�GULOOHG�GXULQJ�

WKH������FDPSDLJQ��

�
�����/RJLVWLFV�
�

'RZQ�KROH�VXUYH\�UHDGLQJV�ZHUH�FROOHFWHG�IRU�PRVW�RI�WKH����GULOO�KROHV��VHH�$SSHQGL[�����

3ULRU�WR�UHPRYLQJ�WKH�GULOO�VWULQJ��WKH�GRZQKROH�GHIOHFWLRQ�LV�PHDVXUHG�ZLWK�D�'HYLIOH[�GLJLWDO�

WRRO��,Q�JHQHUDO��JURXQG�FRQGLWLRQV�KDYH�EHHQ�SDUWLFXODUO\�JRRG�ZLWK�DYHUDJH�FRUH�UHFRYHU\�

RYHU������7KH�FRUH�ZDV�UHPRYHG�IURP�WKH�ZLUH�OLQH�LQQHU�EDUUHO�DQG�SODFHG�LQ�ZRRGHQ�FRUH�

ER[HV��7KH�GHSWK�DW�WKH�HQG�RI�WKH�FRUH�UXQ�DORQJ�ZLWK� WKH�OHQJWK�RI�WKH�UXQ�LV�ZULWWHQ�RQ�

ZRRGHQ�EORFNV��ZKLFK�DUH�WKHQ�SODFHG�LQ�WKH�ER[��:KHQ�WKH�ER[�LV�IXOO��WKH�GULOO�KROH�QXPEHU��

DORQJ�ZLWK�WKH�EHJLQQLQJ�DQG�HQGLQJ�GHSWKV�DUH�ZULWWHQ�RQ�DQ�DOXPLQXP�WDJ�RQ�WKH�VLGH�RI�WKH�

ER[��7KH�FRUH�LV�VWDFNHG�RXWVLGH�RQ�D�WHPSRUDU\�FRUH�UDFN�RQ�VLWH�DQG�LV�XQGHU�WKH�GLUHFW�

VXSHUYLVLRQ�RI�SURIHVVLRQDO�JHRORJLVWV��7KH�FRUH�ER[HV�ZHUH�WUDQVSRUWHG�SHULRGLFDOO\�IURP�WKH�

GULOO�VLWHV�E\���[���WUXFNV�DQG�$79V�XVLQJ�EXVK�URDGV�DQG�JUDYHO�URDGV�WR�WKH�LQWHUVHFWLRQ�ZLWK�

+LJKZD\���� DQG�WKHQ�FDUULHG�E\�SDYHG�URDG�WR�WKH�1LSLJRQ�FRUH�VKDFN��7KH�FRUH�LV�WKHQ�

XQORDGHG�IURP�WKH�WUXFN��LQVSHFWHG�IRU�DQ\�GDPDJH�WKDW�PLJKW�KDYH�RFFXUUHG�GXULQJ�WUDQVSRUW�

DQG�HDFK�ER[�LV�WKHQ�SODFHG�LQ�D�UDFN�ZLWKLQ�WKH�FRUH�ORJJLQJ�IDFLOLW\�WR�DZDLW�ORJJLQJ�E\�

JHRORJLVWV��$�JHRORJLVW�PRYHV�WKH�ER[HV�RI�FRUH�IURP�WKH�UDFN�WR�WKH�FRUH�ORJJLQJ�WDEOH��7KH�

ORJJLQJ�LV�GRQH�XVLQJ�WKH�ZHEVLWH�0;�'HSRVLW�VRIWZDUH� IURP�6HHTXHQW�ZLWK�QR�KDQGZULWWHQ�

GDWD��7KH�FRUH�LV�GLJLWDOO\�SKRWRJUDSKHG�RQ�WKH�ORJJLQJ�EHQFK��7KH�SKRWRV�DUH�VWRUHG�LQWR�

0LFURVRIW�6KDUHSRLQW��$OO�GULOOKROHV�KDYH�WKHLU�FROODU�FRRUGLQDWHV�ORFDWHG�E\�D�JHRORJLVW�XSRQ�

FRPSOHWLRQ��$IWHU�ORJJLQJ��WKH�FRUH�LV�FXW�LQ�KDOI�ZLWK�D�GLDPRQG�EODGHG�FRUH�VDZ�DW�

DSSUR[LPDWHO\������P�LQWHUYDOV��&RUH�VDPSOHV�ZHUH�WKHQ�WUDQVSRUWHG�E\�WUXFN�GULYHQ�E\�D�

WHFKQLFLDQ�RU�JHRORJLVW�WR�WKH�7KXQGHU�%D\�$FWODEV�/DERUDWRULHV������NP�IURP�1LSLJRQ��

�

�����/LWKRORJ\�
�

�������0HWDVHGLPHQW�
�

0HWDVHGLPHQWDU\�URFNV�IRUP�WKH�EXON�RI�WKH�JUDQLWLF�SHJPDWLWH�ZDOO�URFNV��ZKHUHDV�WKH\�

DSSHDU�PRUH�DNLQ�WR�LQWHUPHGLDWH�WXII�LQ�FHUWDLQ�GULOO�VHFWLRQV��7KH\�DUH�FRPSRVHG�RI�ILQH��

JUDLQHG�TXDUW]��SODJLRFODVH��ELRWLWH��DQWKRSK\OOLWH��"��DQG�JDUQHW��WKH�ODWWHU�RFFDVLRQDOO\�

SRUSK\UREODVWLF��6HYHUDO�LQWHUYDOV�DUH�PDILF�DQG�ELRWLWH�ULFK��7KH�PHWDVHGLPHQWV�GLVSOD\�
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�

SODQDU�EDQGLQJ�DQG�EHGGLQJ�ZLWK�VWURQJ�IROLDWLRQ��4XDUW]�FDUERQDWH�FKORULWH�VXOSKLGH�YHLQLQJ�

LQ�WKH�SODQDU�EHGV�DQG�VFKLVWRVLW\�LV�REVHUYHG��

�
�������*UDQLWLF�6SRGXPHQH�%HDULQJ�3HJPDWLWH�

�
7KH�SULQFLSDO�PLQHUDO�FRQVWLWXHQWV�RI�WKH�/L�EHDULQJ�JUDQLWLF�SHJPDWLWHV�DUH�TXDUW]��IHOGVSDU�DQG�

VSRGXPHQH�ZLWK�PLQRU�DPRXQWV�RI�PXVFRYLWH��$FFHVVRU\�PLQHUDOV�LQFOXGH�DSDWLWH��EHU\O��

JDUQHW��DQG�WDQWDOLWH��4XDUW]�LV�RIWHQ�LQWHUVWLWLDO�DQG�RFFDVLRQDOO\�LQWHUJURZQ�ZLWK� .��IHOGVSDU�

WR�IRUP�D�JUDSKLF�WH[WXUH��7KH�SHJPDWLWH�G\NHV�FRQWDLQV�������ILQH�WR�PHGLXP�JUDLQHG�VLOYHU�

WR�OLJKW�JUHHQ�PXVFRYLWH�RFFDVLRQDOO\�IRUPLQJ�YHLQOHWV��&U\VWDOV�RI�IHOGVSDU�DQG�VSRGXPHQH�

���������DUH�UDQGRPO\�GLVWULEXWHG�DUUDQJHPHQW��.�IHOGVSDU�LV�ZKLWH�DQG�RFFXUV�LQ�FU\VWDOV��

VPDOO�SODWHV��RU�ODUJH�UHFWDQJXODU�FU\VWDOV��6SRGXPHQH�YDULHV�LQ�FRORU�IURP�EXII�ZKLWH�WR�SDOH�

DSSOH�JUHHQ�FRORU�ZKHQ�IUHVK�DQG�EHFRPHV�JUH\LVK�EODFNLVK�RU�FUHDP�LQ�FRORU�ZKHQ�DOWHUHG��

6SRGXPHQH�PD\�VKRZ�DOWHUDWLRQ�GHILQHG�E\�IODNHV�RI�GDUN�JUHHQ�WR�EODFNLVK��YHU\�ILQH�

JUDLQHG�PLFD�DQG�FKORULWH��7KH�JUDQLWLF�SHJPDWLWH�G\NHV�DUH�SRRUO\�]RQHG�DQG�RFFDVLRQDOO\�

GLVSOD\�ILQH�JUDLQHG�VXJDU\�DOELWH��PXVFRYLWH��EODFN�WDQWDOLWH��DQG�EOXH�IOXRU�DSDWLWH��DSOLWH��DW�

WKH�SHJPDWLWH�ZDOOURFN�FRQWDFW��

�

�������3RUSK\ULWLF�)HOGVSDU�'\NH�

�
�

)HOGVSDU�SRUSK\U\�G\NHV�DUH�ZHDNO\�IROLDWHG�DQG�GLVSOD\�D�PRGHUDWHO\�FKORULWL]HG�ELRWLWH��ULFK�

PDWUL[�� 7KH\�FRQWDLQHG�FRDUVH�JUDLQHG�SRUSK\ULWLF�VXE�HXKHGUDO�DOELWH�DQG�VXE��URXQGHG�

TXDUW]�EOHEV��,UUHJXODU�TXDUW]�DQG�FDUERQDWH�YHLQLQJ�LV�REVHUYHG��DQG� WUDFHV�RI�S\ULWH�DQG�

FKDOFRS\ULWH�DUH�GLVVHPLQDWHG�ZLWKLQ�WKH�PDWUL[��

�
�������3URWHUR]RLF�'LDEDVH�'\NH�DQG�6LOO�
�

'LDEDVH�G\NH�IRUPV�D�KRPRJHQHRXV��ILQH�JUDLQHG�PDILF�DQG�SKDQHULWLF�URFN�ZLWK�PHGLXP�WR�

FRDUVH�JUDLQHG�SRUSK\ULWLF�DOELWH�ZKLFK�LV� VOLJKWO\�WR�PRGHUDWHO\�DOWHUHG��7KH�GLDEDVH�

LQWHUVHFWLRQV�DUH�ZHDNO\�WR�TXLWH� PDJQHWLF��&RQWDFWV�ZLWK�WKH�KRVW�URFNV�KDYH�DSKDQLWLF�WR�

YHU\�ILQH�JUDLQHG�FKLOO�PDUJLQV�� 7KH�URFN�LV�RFFDVLRQDOO\�IUDFWXUHG�DQG�PRGHUDWHO\�

FKORULWL]HG��
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�

�������3RWDVVLF�*UDQLWLF�3HJPDWLWH�
�

:KLWH�PDVVLYH�SRWDVVLF�JUDQLWLF�SHJPDWLWH�G\NHV��GHYRLG�VSRGXPHQH��DUH�DOVR�LQWHUVHFWHG��

7KHVH�FRQVLVW�PDLQO\�RI�JUDSKLF�.�IHOGVSDU���TXDUW]�RIWHQ�LQWHUJURZQ�ZLWK�ILQH�JUDLQHG�DOELWH�

DQG�VLOYHU�PXVFRYLWH����������7UDFHV�RI�ILQH�JUDLQHG�IOXRU�DSDWLWH�DQG�1E�7D�R[LGHV�DUH�

QRWHG��

�

�������.HZDQHHZDQ�'LDEDVH�DQG�*DEEUR�
�

6HYHUDO�GULOO�KROHV�HDVW�RI�WKH�-DFNSRW�PDLQ�]RQH�LQWHUVHFWHG�DW�PRGHUDWH�GHSWK�

GLDEDVH�JDEEURLF�URFNV�SUHVXPDEO\�UHODWHG�WR�WKH�3URWHUR]RLF�VLOOV�RI�WKH�1LSLJRQ�HPED\PHQW�

�.HZDQHHZDQ�ULIW���7KH�JDEEURLF�URFNV�DUH�PDVVLYH��PHGLXP�JUDLQHG��DQG�GDUN�FRORUHG��

$OWKRXJK�SRUSK\ULWLF�SKDVHV�RFFXU��WKHVH�DUH�UDUH��DQG�LQ�JHQHUDO�WKH�URFN�LV�HTXLJUDQXODU��ZLWK�

D�FKDUDFWHULVWLF�GROHULWLF�RU�RSKLWLF��SRLNLOLWLF��IDEULF��
�

�����5HVXOWV�DQG�,QWHUSUHWDWLRQV�

�

7KH�REMHFWLYHV�����������-DFNSRW�GULOOLQJ�FDPSDLJQ�ZHUH�WKUHHIROG�����FUHDWLQJ�D�16��

RULHQWHG�GULOO�IHQFH�SDWWHUQ�RQ�WKH�SUHYLRXVO\�GULOOHG�FRUH�RI�WKH�-DFNSRW�/LWKLXP�EHDULQJ�

JUDQLWLF�SHJPDWLWH�VZDUP�WR�YDOLGDWH�WKH�/L�DVVD\�UHVXOWV��WKLFNQHVV�DQG�PLQHUDO�FRPSRVLWLRQ�

RI�WKH�G\NHV�DQG�ILOO�VRPH�JDSV�LQ�WKH�GULOOLQJ�FRYHUDJH�����SUREH�WKH�H[WHQVLRQ�RI�WKH�JUDQLWLF�

SHJPDWLWH�G\NHV�WR�WKH�HDVW�DQG�QRUWKHDVW�RI�WKH�PDLQ�-DFNSRW�]RQH�DQG�����FRQGXFW�

H[SORUDWLRQ�GULOOLQJ�RQ�WKH�DUHD�ZHVW�RI�WKH�PDLQ�]RQH�ZKHUH�/L��EHDULQJ�JUDQLWLF�G\NHV�DUH�

H[SRVHG��

�
���.���)HQFH�'ULOOLQJ�0DLQ�-DFNSRW�=RQH�
�

7KH�ORFDWLRQ�RI�WKH�IHQFH�GULOOKROHV��-3�������WR�-3��������DUH�UHSRUWHG�LQ�)LJXUH���DQG�7DEOH�

���ZLWK�WKH�/L�2��ZW�����LQWHUYDOV�JLYHQ�LQ�7DEOH����7KH�GHSWK�RI�WKH�''+V�YDULHG�IURP����WR�

����P��7DEOH���DOVR�LQFOXGH�WKH�/L�2��ZW����LQWHUYDOV�RI�WKUHH�KROHV�GULOOHG�LQ������IRU�

PHWDOOXUJLFDO�WHVWLQJ��&RUH�ORJJLQJ�DQG�VDPSOLQJ�RI�WKHVH�KROHV�ZHUH�SHUIRUPHG�GXULQJ�WKH�

FRXUVH�RI�WKLV�FDPSDLJQ��

�
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�

/LWKLXP�DVVD\�UHVXOWV�DQG�DSSDUHQW�PLQHUDOL]HG�WKLFNQHVV�RI�PLQHUDOL]HG�JUDQLWLF�SHJPDWLWH�

G\NHV�RI�WKH�IHQFH�DQG�PHWDOOXUJLFDO�GULOOKROHV�DUH�FRQVLVWHQW�ZLWK�WKRVH�JHQHUDWHG�IRUP�WKH�

�����GULOOLQJ�FDPSDLJQ��+ROH�-3�������\LHOGHG� �����ZW����/L�2�RYHU�����P�ZKHUHDV�KROH�-3�

��������JHQHUDWHG�LQWHUYDOV�RI������/L�2��ZW�����RYHU������P�DQG������/L�2��ZW����RYHU������

P��UHVSHFWLYHO\��+ROH�-3���������� WHVWLQJ�WKH�VRXWKHUQ� H[WHQW�RI�WKH�JUDQLWLF�SHJPDWLWH�G\NH�

VZDUP��SURYLGHG�QR�PHDQLQJIXO�UHVXOWV�LQWHUVHFWLQJ�RQO\�PHWDVHGLPHQWDU\�URFNV�� 7KH�

PHWDOOXUJLFDO�''+V�GULOOHG�LQ�WKH�DUHD�RI�WKH�EHVW�SHJPDWLWH�OLWKLXP�LQWHUVHFWLRQV�SURGXFHG�

H[SHFWHG�LQWHUVHFWLRQV�ZLWK�KROH�-����0����JLYLQJ������/L�2��ZW�����RYHU������P�DQG�-����

0���\LHOGLQJ������/L�2��ZW�����RYHU������P��

�
�������1RUWKHDVW�([WHQVLRQ�
�

+ROHV�-3���������DQG�����FROODUHG����P�HDVW�RI�WKH�OLPLW�RI�WKH������GULOOLQJ�FRUH�DUHD��

SURYLGHG�OLPLWHG�H[WHQVLRQ�RI�WKH�/L�ULFK�G\NH�VZDUP��+ROH�-3���������SURGXFHG�/L�2��ZW��

���RI������RYHU������P�DQG��������RYHU������P��)LJXUH������DQG�7DEOH�����$�VXLWH�RI�

���KROHV�H[WHQGLQJ�IRU�����P�LQ�GLUHFWLRQ�1(�DORQJ�VWULNH�WKH�PDLQ������-DFNSRW�G\NH�VZDUP�

DOVR�JHQHUDWHG�VLJQLILFDQW�OLWKLXP�LQWHUVHFWLRQV��'ULOOKROHV�-3���������������������DQG����ZHUH�

GULOOHG�LQ�D�IDQ�SDWWHUQ��VRPH�RI�WKHP�ZLWK�YHUWLFDO�KROHV�RU�RSSRVLWH�D]LPXWKV�������URWDWLRQ��

ZKHQ�QHHGHG��7DEOH�����7KH�����P�GULOO�H[WHQVLRQ�JHQHUDWHG�VHYHUDO�VLJQLILFDQW�/L�

LQWHUVHFWLRQV�VXFK�DV��-3���������������/L�2��ZW�����RYHU������P�DQG������/L�2��ZW�����RYHU�

�����P���-3��������&�������/L�2��ZW�����RYHU������P��� -3��������%��������/L�2��ZW����

RYHU������P��� -3���������������/L�2��ZW�����RYHU������P�DQG������/L�2��ZW�����RYHU������

P���-3��������%�������/L�2�ZW����RYHU�������P��DQG�-3��������&�������/L�2��ZW�����RYHU�

������P���7DEOH�����7KH�OLWKLXP�DVVD\�UHVXOWV�RI�WKH�GULOOKROHV�FROODUHG�E\�,PDJLQH�/LWKLXP�

LQGLFDWH�DQ� H[WHQVLRQ�RI�DW�OHDVW�����P�HDVW�DQG�QRUWKHDVWZDUG�DORQJ�VWULNH�RI�WKH�LQLWLDOO\�

GULOOHG�JUDQLWLF�SHJPDWLWH�VZDUP�XQHDUWKHG�RQ�WKH�-DFNSRW�PDLQ�]RQH��1RWH�KROHV�-3����������

�������DQG���%�GLG�QRW�SURGXFH�DQ\�PHDQLQJIXO�UHVXOWV��

�
�������-DFNSRW�:HVW�*UDQLWLF�3HJPDWLWH�'\NHV�
�

:HVW�RI�ODNH�1DPHZDPLQLNDQ��VSRGXPHQH�EHDULQJ�SHJPDWLWH�G\NHV�DUH�DOVR�H[SRVHG�

SUREDEO\�UHSUHVHQWLQJ�WKH�FRQWLQXDWLRQ�RQ�VWULNH�RI�WKH�PDLQ�SHJPDWLWH�VZDUP�H[SRVHG�LQ�WKH�

PDLQ�-DFNSRW�]RQH��$�VXLWH�RI�DW�OHDVW�HLJKW�SHJPDWLWH�G\NHV�RULHQWHG�(1(�:6:�DQG�
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�

VSDQQLQJ�DQ�DUHD�RI�����NP�[�����P�ZHUH�VXEPLWWHG�WR�JUDE�VDPSOLQJ�E\�,PDJLQH�/LWKLXP�

JHRORJLVWV�SURYLGLQJ�OLWKLXP�YDOXHV�VLPLODU�WR�WKDW�REWDLQHG�RQ�WKH�HDVWHUQ�-DFNSRW�SURSHUW\�

�VHH�)LJXUH���DQG�,PDJLQH�/LWKLXP�6HSWHPEHU��������� 35���7KH�PRVW�SURVSHFWLYH�G\NHV�ZHUH�

VXEPLWWHG�WR�H[SORUDWLRQ�GULOOLQJ� E\����GULOOKROHV�WRWDOLQJ������P�RI�FRUH�PDWHULDO��)LJXUH�����

�
'ULOOLQJ�LQ�WKH�VRXWKHUQ�SRUWLRQ�RI�WKH�-DFNSRW�:HVW�WHUUDLQ�UHYHDOHG�VRPH�LQWHUHVWLQJ��DOEHLW�

PRGHUDWHO\�WKLFN������P��VSRGXPHQH�EHDULQJ�LQWHUVHFWLRQV�QRWDEO\�LQ�KROHV�-3�����������������

��%������������������+ROHV�-3����������%�DQG����VKRZ�VPDOO�VSRGXPHQH��EHDULQJ�

LQWHUVHFWLRQV�UDQJLQJ�IURP�����WR���P��UHVSHFWLYHO\��7KH�GLIILFXOW\�LQ�SRVLWLRQLQJ�WKH�GULOOKROH�

FROODUV�UHVLGHV�LQ�WKH�XQFHUWDLQW\�RI�HVWLPDWLQJ�WKH�GLS�RI�FHUWDLQ�JUDQLWLF�SHJPDWLWH�G\NHV��

6HYHUDO�G\NHV�DSSHDU�WR�VKRZ�YHU\�VKDOORZ�GLS�WRZDUG�WKH�QRUWK��QRUWKZHVW�RU�DUH�VXE�

KRUL]RQWDO��ZKHUHDV�RWKHU�G\NHV�VHHP�WR�SOXQJH�UDWKHU�VWHHSO\�WRZDUG�WKH�QRUWKZHVW��7KLV�

XQFHUWDLQW\�SURPSWHG�,PDJLQH�/LWKLXP�WR�FRPSOHWH�D�VPDOO�SURJUDP�RI�RYHUEXUGHQ�VWULSSLQJ�WR�

XQHDUWK�WKH�JUDQLWLF�SHJPDWLWH�G\NHV�DQG�DVFHUWDLQ�WKHLU�GLS�DQG�H[WHQW�ZKLOH�FRPSOHWLQJ�

FKDQQHO�VDPSOLQJ��$VVD\�UHVXOWV�IRU�WKH�-DFNSRW�:HVW�FRUH�PDWHULDO�DUH�SHQGLQJ��

�
6�6$03/(�35(3$5$7,21��$1$/<6,6�$1'�6(&85,7<�

�
�

'XULQJ�FRUH�ORJJLQJ�D�JHRORJLVW�GHILQHV�WKH�VDPSOH�FRQWDFWV�DQG�GHVLJQDWHV�WKH�D[LV�DORQJ�

ZKLFK�WR�FXW�WKH�FRUH��7KH�VDPSOH�LQWHUYDOV�DQG�WDJ�QXPEHUV�DUH�WKHQ�PDUNHG�RQ�WKH�FRUH��$W�

WKH�VDPSOLQJ�DUHD��D�WHFKQLFLDQ�SURFHVVHV�WKH�VDPSOHV�XVLQJ�D�GLDPRQG�EODGH�FRUH�VDZ�WR�FXW�

WKH�FRUH�LQ�KDOI��2QFH�WKH�FRUH�LV�VSOLW��RQH�KDOI�LV�SODFHG�LQWR�D�SODVWLF�VDPSOH�EDJ�DQG�WKH�

RWKHU�KDOI�UHWXUQHG�WR�WKH�FRUH�ER[�NHSW�LQ�VWRUDJH�DW�WKH�FRUH�VKDFN�VLWH��$�XQLTXH�VDPSOH�WDJ�LV�

LQVHUWHG�LQWR�WKH�VDPSOH�EDJ�ZLWK�HDFK�VDPSOH�DQG�HDFK�EDJ�PDUNHG�ZLWK�LWV�LQGLYLGXDO�VDPSOH�

QXPEHU��7KH�EDJV�FRQWDLQLQJ�WKH�EODQN�DQG�VWDQGDUG�VDPSOHV�ZHUH�DGGHG�LQWR�WKH�VHTXHQWLDO�

QXPEHULQJ�V\VWHP�SULRU�WR�EHLQJ�VKLSSHG�WR�WKH�DVVD\�SUHSDUDWLRQ�ODERUDWRU\��7KH�VDPSOHV�

EDJV�ZHUH�SODFHG�LQWR�ODUJH�FDQYDV�VDFNV�ZLWK�JHQHUDOO\���WR����SODVWLF�VDPSOH�EDJV�SHU�VDFN��

7KHVH�VDFNV�ZHUH�VHFXUHG�DQG�WKHQ�VKLSSHG�WR�WKH�$FWODEV�/DERUDWRU\�LQ�7KXQGHU�%D\��2Q��

7KH�VDPSOHV�ZHUH�VHFXUHO\�KDQGOHG�DW�HDFK�VWDJH�IURP�WKH�ILHOG�WR�WKH�ODERUDWRU\�DQG�WKHLU�

LQWHJULW\�LV�XQTXHVWLRQHG��7KH�DXWKRU�LV�VDWLVILHG�E\�WKH�TXDOLW\�RI�DOO�URFN�VDPSOHV�FROOHFWHG�

IURP�WKH�FRUH�DQG�LV�IXOO\�FRQILGHQW�WKH�VSHFLPHQV�DUH�UHSUHVHQWDWLYH�RI�WKH�H[SRVHG�

PLQHUDOL]DWLRQ��
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� ���

P

1$'����=RQH���1

���� /L 2��ZW����
)URP�JUDE�VDPSOH

�

0DLQ
=RQH

:HVWHUQ
6HFWRU

)LJXUH����/RFDOL]DWLRQ�DQG�/L 2���DVVD\V�RI�JUDE�VDPSOHV�FROOHFWHG�IURP�VSRGXPHQH�EHDULQJ�JUDQLWLF�SHJPDWLWH�RXWFURSV�H[SRVHG�LQ�WKH
ZHVWHUQ�VHFWRU�RI�WKH�-DFNSRW�SURSHUW\�

�

/LGDU�%DUH�(DUWK

����

����

%DUEDUD�/DNH�$UHD

��(��'���
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�

�
,PDJLQH�/LWKLXP�LPSOHPHQWHG�D�4$�4&�SURWRFRO�LQ�SURFHVVLQJ�DOO�FRUH�VDPSOHV�FROOHFWHG�

IURP�WKH�-DFNSRW�SURSHUW\��7KH�SURWRFRO�LQFOXGHG�WKH�LQVHUWLRQ�DQG�PRQLWRULQJ�RI�DSSURSULDWH�

UHIHUHQFH�OLWKLXP�PDWHULDOV��LQ�WKLV�FDVH�&50�VWDQGDUGV�25($6�����DQG������EODQNV�DQG�

GXSOLFDWHV��WR�YDOLGDWH�WKH�DFFXUDF\�DQG�SUHFLVLRQ�RI�WKH�DVVD\�UHVXOWV��

�
5RFN�VDPSOHV�ZHUH�GULHG��FUXVKHG�����NJ��XS�WR�����SDVVLQJ��PP�����PHVK���ULIIOH�VSOLW������

J��DQG�SXOYHUL]HG��PLOG�VWHHO��WR�����SDVVLQJ������/LWKLXP�ZDV�DVVD\HG� E\�WKH�3HUR[LGH�

)XVLRQ�,&3�2(6�PHWKRG�ZLWK�D�GHWHFWLRQ�OLPLW����������/L�SDFNDJH���5RXWLQH�GXSOLFDWHV�DQG�

VWDQGDUG�DQDO\VHV�SHUIRUPHG�E\�WKH�ODERUDWRU\�KDYH�EHHQ�GRQH�IRU�WKH�

SXUSRVHV�RI�TXDOLW\�DVVXUDQFH�DQG�TXDOLW\�FRQWURO��6RGLXP�FDUERQDWH��VRGLXP�SHUR[LGH�DQG�

VRGLXP�K\GUR[LGH�LV�D�SRWHQW�PL[WXUH�RI�WKUHH�IOX[HV��7KLV�YHU\�EDVLF��VWURQJO\�R[LGL]LQJ�

PL[WXUH�UHQGHUV�PRVW�UHIUDFWRU\�PLQHUDOV�VROXEOH��/RZ�VDPSOH�IOX[�UDWLRV�DQG�D�VXLWDEOH�

GLOXWLRQ�ZLOO�SURGXFH�D�VROXWLRQ�ZLWK�DFFHSWDEOH�OHYHOV�RI�WRWDO�GLVVROYHG�VROLGV�IRU�,&3�$(6�

DQDO\VLV��$�PDMRU�DGYDQWDJH�RI�WKLV�VDPSOH�SUHSDUDWLRQ�WHFKQLTXH�LV�WKDW�WKH�IXVLRQ�LV�GRQH�DW�

ORZ�WHPSHUDWXUHV��DERXW�����&���WKXV�DYRLGLQJ�WKH�ORVV�RI�YRODWLOH�HOHPHQWV��

�
7KH�DXWKRU�LV�FRQILGHQW�WKDW�WKH�VL]H�DQG�ZHLJKW�RI�DOO�FRUH�VDPSOHV�ZHUH�DGHTXDWH�DQG�WKDW�WKH�

VDPSOLQJ�SURFHGXUHV�FRYHUHG�D�UHSUHVHQWDWLYH�SDUW�RI�WKH�OLWKLXP�PLQHUDOL]DWLRQ�SUHVHQW�RQ�WKH�

-DFNSRW�SURSHUW\��7KH�GDWD�IURP�WKH�TXDOLW\�FRQWURO�FKHFNV�GLG�QRW�LQGLFDWH�DQ\�VLJQLILFDQW�ELDV�

RU�TXDOLW\�FRQWURO�LVVXHV�IRU�WKH�$FWODEV�UHVXOWV��7KH�DXWKRU�KDV�QRW�YLVLWHG�WKH�$FWODEV�

/DERUDWRU\�WR�VHH�WKH�RSHUDWLRQ�ILUVWKDQG��QRU�LV�KH�IDPLOLDU�ZLWK�WKH�JHQHUDO�KLVWRULFDO�

SHUIRUPDQFH�RI�WKH�IDFLOLW\��$�SURIHVVLRQDO�JHRORJLVW�ZDV�FRQVWDQWO\�LQYROYHG�GXULQJ�WKH�

VDPSOLQJ�SURFHGXUHV�DQG�VKLSSLQJ�SURFHVV��+DQGOLQJ�DQG�WUDQVSRUW�DOO�IROORZHG�D�SURWRFRO�

HVWDEOLVKHG�E\�WKH�ILHOG�JHRORJLVWV�WKDW�LQFOXGH�D�VWULFW�FKDLQ�RI�FXVWRG\�IURP�VDPSOLQJ�WR�WKH�

ODERUDWRU\��7KHUHIRUH��WKH�LQWHJULW\�RI�WKH�VDPSOHV�LV�LQGLVSXWDEOH��$FWODEV�LV�DQ�,62�FHUWLILHG�

ODE�LQGHSHQGHQW�RI�WKH�,VVXHU�DQG�*HRQ��,Q�FRQFOXVLRQ��WKH�DXWKRUV�EHOLHYH�WKDW�WKH�VDPSOLQJ�

SUHSDUDWLRQ��VHFXULW\��DQG�DQDO\WLFDO�SURFHGXUHV�ZHUH�DGHTXDWH�DQG�FRQVLVWHQW�ZLWK�JHQHUDOO\�

DFFHSWHG�LQGXVWU\�EHVW�SUDFWLFHV��

�
7�� '$7$�9(5,),&$7,21�

�
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�
7KH�DXWKRU�KDV�YDOLGDWHG�WKH�JHRFKHPLFDO�DQDO\]HV�SURYLGHG�E\�WKH�$FWODEV�/DERUDWRU\�

LQFOXGLQJ�WKH�HOHPHQWV�FRQFHQWUDWLRQV�RI�WKHLU�LQ�KRXVH�VWDQGDUGV�DQG�WKHLU�EODQN�VDPSOHV��
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VDPSOHV�DQG�WKH�LQFRUSRUDWLRQ�RI�/L�VWDQGDUGV��7KH�$FWODEV�DQDO\]HG�DYHUDJH�/L�2��ZW�����
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ZLWKLQ�WKH�UDQJH�RI�WKH�&50�UHFRPPHQGHG�YDOXHV���V���7KH�

UHSRUWHG�DVVD\HG�YDOXHV�IRU�/L�EODQN�VDPSOHV� DUH�EHORZ�WKH�GHWHFWLRQ�OLPLW�IRU�DOO���VDPSOHV�
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WKURXJK�GXSOLFDWH�DQDO\VHV��'XSOLFDWHV�DOVR�HYDOXDWH�WKH�SUHFLVLRQ�LQKHUHQW�WR�WKH�DQDO\WLFDO�
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7KH������GULOOLQJ�SURJUDP�FRPSOHWHG�LQ�WKH�HDVWHUQ�DQG�QRUWKHDVWHUQ�VHFWRU�RI�-DFNSRW�

SURSHUW\�GHPRQVWUDWHV�WKH�H[WHQVLRQ�RI�WKH�/L�EHDULQJ�JUDQLWLF�SHJPDWLWH�G\NH�VZDUP��

SUHYLRXVO\�GULOOHG�LQ������� WR�DW�OHDVW�����P��,QGHHG��D�VXLWH�RI� ���KROHV�H[WHQGLQJ�1(�DORQJ�
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RYHU�������P���

7KH�FRPSRVLWLRQ�RI�WKH�QHZO\�GLVFRYHUHG�HDVWHUQ�JUDQLWLF�SHJPDWLWHV�DQG�KRVW�URFNV�DORQJ�
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$VVHVVPHQW�UHSRUW���(��6:���������SS��

�

*ROGDOH�6\QGLFDWH��������''+�ORJV��/DNH�-HDQ�$UHD����(��1:��������SS��
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.RUQLN��:�������������*HRORJLFDO�5HSRUW��%DUEDUD�/DNH�$UHD��&ODLP�*URXS�
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��SS��

�
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0LGGDXJK��5�'������Q��*HRORJLFDO�6XUYH\��)RVWHU�/HZ�3URMHFW��3KDQWRP�([SORUDWLRQ�
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0LGGDXJK��5�'��������3URWRQ�0DJQHWRPHWHU�DQG�9/)�(OHFWURPDJQHWLF�6XUYH\V��)RVWHU�/HZ�
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VXUYH\�RQ�WKH�-DFNSRW�SURSHUW\��2Q��)RU�,QILQLWH�2UH�&RUS�����SS��
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$SSHQGL[����/LVW�RI�WHQXUH��-DFNSRW�SURSHUW\
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������ ��(��'��� %RXQGDU\�&HOO�0LQLQJ�&ODLP �������������� ��������:DGH�.RUQLN ������� %$5%$5$�/$.(�$5($
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0XOWL�FHOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
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0XOWL�FHOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($�&26*5$9(�
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0XOWL�FHOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
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0XOWL�FHOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� &26*5$9(�/$.(�$5($�+$1621�
/$.(�$5($

������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($

������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($�.((0/(
/$.(�$5($

������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($

������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($

������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($

������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($�.((0/(
/$.(�$5($

������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($

������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($

������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($

������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($�.((0/(
/$.(�$5($

������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($
������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($
������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($
������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($
������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($
������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($
������ ��+��,��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� +$1621�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
������ ��(��&��� 6LQJOH�&HOO�0LQLQJ�&ODLP �������������� ��������,PDJLQH�/LWKLXP�,QF� %$5%$5$�/$.(�$5($
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+ROHB,'� 'HSWK��P� 6XUYH\�7\SH $]LPXWK���� &RUUHFWHG�
$]LPXWK���� 3OXQJH����
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$SSHQGL[��%��/RJV�RI�,PDJLQH�/LWKLXP�GULOOKROHV�FROODUHG�LQ�WKH�HDVWHUQ�VHFWRU�RI�WKH�-DFNSRW�SURSHUW\�

''+BQR� )URP��P� 7R��P� /LWKRORJ\ /LWKRORJ\�WH[WXUH &RORU )ROLDWLRQ�
���WR�&$� 'HVFULSWLRQ�&RPPHQWV

-����0��� ��� ���� 68 0$ '.

7KH�ILUVW������PHWHUV�ZDV�QRW�H[DPLQHG��PRVW�OLNHO\�PHWDVHGLPHQWV��7KLV�FRUH�ZDV�QRW�ORJJHG�RU�VDPSOHG�ZKHQ�LW�ZDV�
GULOOHG�LQ����������FP�RI�PHWDVHGLPHQWV�LQ�FRUH�ER[�IURP�����P�WR�����P���0HWDVHGLPHQWV��4XDUW]�)HOGVSDU�*DUQHW�
%LRWLWH�6FKLVW���9HU\�ILQH�JUDLQHG�WR�ILQH�JUDLQHG��ZLWK�ILQH�JUDLQHG�EDQGHG�DSSHDUDQFH��)ROLDWLRQ�DW����GHJUHHV�WR�FRUH�
D[LV��6KDUS�ORZHU�FRQWDFW�DW����GHJUHHV�WR�WKH�FRUH�D[LV�

-����0��� ���� ���� ),*SV 0$ *<

4XDUW]���)HOGVSDU��0XVFRYLWH���6SRGXPHQH�3HJPDWLWH��&RDUVH�WR�YHU\�FRDUVH�JUDLQHG�������SDOH�JUHHQ�VSRGXPHQH�
RYHUDOO��7KH�PDMRULW\�RI�WKH�VSRGXPHQH�LV�IURP���P�WR�����P��6SRGXPHQH�LV�PRGHUDWHO\�WR�VWURQJO\�DOWHUHG�WR�EURZQ�
PXVFRYLWH��6RPH�VSRGXPHQH�XS�WR���FP�[��FP�LQ�VL]H��6WURQJO\�IUDFWXUHG�PHWDVHGLPHQW�[HQROLWK�IURP�����P�WR�����P��
/RZHU�FRQWDFW�LV�IUDFWXUHG�DW����GHJUHHV�WR�WKH�FRUH�D[LV�

-����0��� ���� ���� 68 0$ '. 0HWDVHGLPHQW��SUREDEO\�D�[HQROLWK��&RUH�LV�YHU\�IUDFWXUHG��/RZHU�FRQWDFW�LV�DW����GHJUHHV�WR�WKH�FRUH�D[LV�

-����0��� ���� ���� ),*SV 0$ *<
4XDUW]���)HOGVSDU���0XVFRYLWH���6SRGXPHQH�SHJPDWLWH��/HVV�WKDW����VSRGXPHQH�RYHUDOO��7KH�UDUH�VSRGXPHQH�FU\VWDOV�
DUH�PRGHUDWHO\�WR�VWURQJO\�DOWHUHG�WR�EURZQ�PXVFRYLWH��/RZHU�FRQWDFW�LV�EURNHQ��DQG�DW�DERXW����GHJUHHV�WR�WKH�FRUH�
D[LV�

-����0��� ��� ���� 68 0$ '. ��
7KH�ILUVW����PHWHUV�RI�WKH�FRUH�ZDV�QRW�H[DPLQHG��7KLV�FRUH�ZDV�QRW�ORJJHG�RU�VDPSOHG�ZKHQ�LW�ZDV�GULOOHG�LQ��������
0HWDVHGLPHQWV��4XDUW]�)HOGVSDU�*DUQHW�%LRWLWH�6FKLVW���9HU\�ILQH�JUDLQHG�WR�ILQH�JUDLQHG��ZLWK�ILQH�JUDLQHG�EDQGHG�
DSSHDUDQFH��)ROLDWLRQ�UDQJHV�IURP����WR����GHJUHHV�WR�FRUH�D[LV��&RUH�LV�VWURQJO\�IUDFWXUHG�ZLWK�EURNHQ�ORZHU�FRQWDFW

-����0��� ���� ���� ),*SV 0$ *<

4XDUW]���)HOGVSDU���0XVFRYLWH���6SRGXPHQH�3HJPDWLWH��)URP�����P�WR���P�WKH�FRUH�LV�JUHDWHU�WKDQ�����ILQH�DQG�
PHGLXP�JUDLQHG��ZKLWH�DQG�\HOORZ�FRORUHG�PXVFRYLWH��0HWDVHGLPHQW�[HQROLWKV�RFFXUV�WKURXJKRXW�WKLV�XQLW��HVSHFLDOO\�DW�
����P������P��DQG�����P��6SRGXPHQH�LV�OHVV�WKDQ����RYHUDOO��SDOH�JUHHQ�LQ�FRORU��DQG�LV�YHU\�FRDUVH�JUDLQHG��7KH�
ODUJHVW�6SRGXPHQH�FRQFHQWUDWLRQV�RFFXU�DW�����P�WR�����P��DQG�����P�WR�����P���/RZHU�FRQWDFW�LV�ZDY\�DW����GHJUHHV�
WR�WKH�FRUH�D[LV�

-����0��� ���� ���� 68 0$ '. �� )LQH�JUDLQHG�PHWDVHGLPHQWV��'DUN�JUH\�WR�EODFN�LQ�FRORU��4XDUW]�YHLQ�ZLWK�PDILF�[HQROLWKV�IURP�������WR������P�

-����0��� ��� ���� 68 0$ '.
)URP��P�WR�����P�WKH�FRUH�ZDV�QRW�H[DPLQHG��7KLV�FRUH�LV�IURP�WKH������GULOO�SURJUDP�DQG�ZDV�QRW�ORJJHG�RU�VDPSOHV��
+ROH�ZDV�OLNHO\�GULOOHG�IRU�PHWDOOXUJLFDO�ZRUN���0HWDVHGLPHQWV��)LQH�JUDLQHG�ELRWLWH�ULFK��&RUH�LV�PDVVLYH��ZLWK�QR�
DSSDUHQW�IROLDWLRQ��/RZHU�FRQWDFW�LV�VKDUS�DW����GHJUHHV�WR�WKH�FRUH�D[LV�

-����0��� ���� ���� ),*S 0$ *< 3RWDVVLF�SHJPDWLWH��ZLWK�QR�VSRGXPHQH�REVHUYHG��.�VSDU�ULFK�ZLWK�����DQJXODU�PHWDVHGLPHQW�IUDJPHQWV��7KH�
PHWDVHGLPHQW�IUDJPHQWV�DUH�KDUG�OLNH�FKHUW���/RZHU�FRQWDFW�LV�ZDY\�DW����GHJUHHV�WR�WKH�FRUH�D[LV�

-����0��� ���� ���� 68 0$ '. )LQH�JUDLQHG�EODFN�PHWDVHGLPHQWV��:DY\�ORZHU�FRQWDFW�DW�DSSUR[LPDWHO\����GHJUHHV�WR�WKH�FRUH�D[LV�
-����0��� ���� ���� ),*S 0$ *< 3RWDVVLF�SHJPDWLWH��&RDUVH�WR�YHU\�FRDUVH�JUDLQHG��6LPLODU�WR�DERYH�SRWDVVLF�SHJPDWLWH�

-����0��� ���� ���� 68 0$ '. 0HWDVHGLPHQW��)LQH�JUDLQHG�GDUN�JUH\�WR�EODFN�LQ�FRORU��/RZHU�FRQWDFW�LV�ZDY\�DW�DSSUR[LPDWHO\����GHJUHHV�WR�WKH�FRUH�
D[LV�

-����0��� ���� ���� ),*S 0$ *< &RDUVH�JUDLQHG�TXDUW]�DQG�IHOGVSDU�SHJPDWLWH��1R�VSRGXPHQH�REVHUYHG��/RZHU�FRQWDFW�LV�ZDY\�DW����GHJUHHV�WR�WKH�FRUH�
D[LV�

-����0��� ���� ���� 68 0$ '. 9HU\�ILQH�JUDLQHG�PHWDVHGLPHQWV��ELRWLWH�ULFK���%URNHQ�ORZHU�FRQWDFW�DW�DSSUR[LPDWHO\����GHJUHHV�WR�WKH�FRUH�D[LV�

-����0��� ���� ���� ),*SV 0$ *<
6SRGXPHQH�SHJPDWLWH��4XDUW]��IHOGVSDU��VSRGXPHQH��ELRWLWH��7KH�VSRGXPHQH�LV���JHQHUDOO\�XQDOWHUHG��ZLWK�PLQRU�
PXVFRYLWH�DOWHUDWLRQ�DORQJ�FU\VWDO�VXUIDFHV��HVSHFLDOO\�QHDU�XSSHU�DQG�ORZHU�FRQWDFWV��2YHUDOO����VSRGXPHQH��ZLWK�WKH�
ODUJHVW�FRQFHQWUDWLRQ�IURP���P�WR���P��:DY\�ORZHU�FRQWDFW�DW�DERXW����GHJUHHV�WR�WKH�FRUH�D[LV�

-����0��� ���� ���� 68 0$ '. )LQH�WR�YHU\�ILQH�JUDLQHG�GDUN�JUH\�WR�EODFN�PHWDVHGLPHQWV�����FP�ZLGH�TXDUW]�YHLQ�DW������P�

-����0��� ��� ���� 68 0$ '. ��

7KH�ILUVW����PHWHUV�ZDV�QRW�H[DPLQHG��PRVW�OLNH�PHWDVHGLPHQWV��7KLV�FRUH�ZDV�QRW�ORJJHG�RU�VDPSOHG�ZKHQ�LW�ZDV�
GULOOHG�LQ��������0HWDVHGLPHQWV��4XDUW]�)HOGVSDU�*DUQHW�%LRWLWH�6FKLVW���9HU\�ILQH�JUDLQHG�WR�ILQH�JUDLQHG��ZLWK�ILQH�
JUDLQHG�EDQGHG�DSSHDUDQFH��)ROLDWLRQ�DW�������GHJUHHV�WR�FRUH�D[LV��&RUH�LV�VWURQJO\�IUDFWXUHG�ZLWK�EURNHQ�ORZHU�
FRQWDFW�

-����0��� ���� ���� ),*SV 0$ *<

6SRGXPHQH�SHJPDWLWH��PDVVLYH��JUH\�WR�ZKLWH�LQ�FRORU��:KLWH�IHOGVSDU���JUH\�TXDUW]���VSRGXPHQH���\HOORZ�PXVFRYLWH��
&RUH�LV�UHODWLYHO\�XQIUDFWXUHG�FRPSDUHG�WR�WKH�PHWDVHGLPHQWV��������VSRGXPHQH�IURP�������PHWHUV��ZLWK�PLQRU�
PXVFRYLWH�DOWHUDWLRQ��6SRGXPHQH�LV�OLJKW�JUHHQ�LQ�FRORU�DQG�UDQJH�LQ�VL]H�IURP����FP�WR��FP��6SRGXPHQH�LV�UHODWLYHO\�
XQDOWHUHG��HVSHFLDOO\�IURP���P�WR���P��2YHUDOO�DERXW����VSRGXPHQH��/RZHU�FRQWDFW�LV�VKDUS�DW����GHJUHHV�WR�WKH�FRUH�
D[LV�
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$SSHQGL[��%��/RJV�RI�,PDJLQH�/LWKLXP�GULOOKROHV�FROODUHG�LQ�WKH�HDVWHUQ�VHFWRU�RI�WKH�-DFNSRW�SURSHUW\�

''+BQR� )URP��P� 7R��P� /LWKRORJ\ /LWKRORJ\�WH[WXUH &RORU )ROLDWLRQ�
���WR�&$� 'HVFULSWLRQ�&RPPHQWV

-����0��� ���� ���� 68 0$ '. �� )LQH�JUDLQHG�PHWDVHGLPHQWV���FP�ZLGH�TXDUW]�YHLQ�DW�����P��/RZHU�FRQWDFW�LV�EURNHQ�
-����0��� ���� ���� ),T 0$ *< 0DVVLYH�ZKLWH�WR�JUH\�TXDUW]�YHLQ��ZLWK���PP�ZLGH�PDILF�YHLQV�DORQJ�IUDFWXUH�VXUIDFHV��EURNHQ�ORZHU�FRQWDFW�
-����0��� ���� ���� 68 0$ '. �� 'DUN�JUH\�WR�EODFN�PHWDVHGLPHQWV��9HU\�ILQH�WR�ILQH�JUDLQHG���FP�ZLGH�TXDUW]�YHLQ�DW�����P�

-3������ ��� ��� 2% &DVLQJ��+4����PP

-3������ ��� ���� 68 0$ '.
'DUN�JUH\��ZHOO�IROLDWHG�PHWDVHGLPHQWV�ZLWK�TXDUW]�ULFK�EDQGV�OHVV�WKDQ��FP�LQ�WKLFNQHVV��6FKLVRVLW\�DW����GHJUHH�DQJOH�
WR�FRUH��ZLWK�UDUH�ILQH�IODNHV�RI�S\ULWH���*UDQLWLF�YHLQ�IURP������P�WR������P��4XDUW]�YHLQ�IURP������WR�����P��)DXOW�
]RQH�IURP������P�WR������P�DW�D�VWHHS�DQJOH�WR�IROLDWLRQ�ZLWK�TXDUW]�ILOOLQJ�IURP������P�WR������P�

-3������ ���� ���� 0,' 0$ '. 9HU\�ILQH�JUDLQHG�GDUN�DPSKLEROLWH"�,JQHRXV�URFN"�0D\�EH�QRULWH�

-3������ ���� ����� 68 0$ '.
0HWDVHGLPHQWV��GDUN��VKLVWRVH��VRPHWLPHV�GDUN�JUHHQ��2FFDVLRQDOO\�WKLQ��OHVV�WKDQ��FP�ZLGH�TXDUW]�YHLQV�LQWHUVHFWLQJ�DW�
REOLTXH�DQJOHV�WR�WKH�IROLDWLRQ�DQG�FRQWLQXHV�WR�WKH�HQG�RI�WKH�KROH��$OO�ER[HV�ZHUH�GRFXPHQWHG�ZLWK�GLJLWDO�SKRWRV��
%R[HV�DUH�VWRUHG�DW�WKH�GULOO�VLWH�

-3������ ��� ��� 2%

-3������ ��� ���� 68 0$ '. �� /DPLQDWHG�JUH\�SDUDJQHLVV��PHWDVHG���ZHOO�IROLDWHG�PLJKW�KDYH�JUDSKLWH�FRQWHQW"�)ROLDWLRQ�DW����GHJUHHV�WR�WKH�FRUH�D[LV��
)URP������P�WR�����P�LV�SHJPDWLWH��VXESDUDOOHO�WR�WKH�IROLDWLRQ��)URP������P�WR������P�LV�D�]RQH�RI�SHJPDWLWH�

-3������ ���� ���� ),*S 0$ *< 3HJPDWLWH��0LON\�ZKLWH��PXVFRYLWH�IODNHV�ODUJH�XS�WR��FP�LQ�VL]H��6RPHWLPHV�LQ�ERRNV�

-3������ ���� ����� 68 0$ '.

)LQH�JUDLQHG�PHWDVHGLPHQWV��FRUH�VWURQJO\�IUDFWXUHG��)URP���P�WR���PLV�����TXDUW]�YHLQV��ZLWK�HYLGHQFH�RI�PHOWLQJ��
7KH�TXDUW]�YHLQLQJ�LV�DW�D�KLJK�DQJOH�WR�WKH�IROLDWLRQ������GHJUHHV��9HU\�ILQH�JUDLQHG�PHWDVHGV�GDUN�EODFN�LQ�FRORU�IURP�
�������WR����P��$�IHZ����FP�ZLGH�TXDUW]�YHLQV�IURP������P�WR������P��=RQH��RI�TXDUW]�YHLQLQJ�IURP�������P�WR�
������P�

-3������ ����� ����� ),*S 0$ *< 4XDUW]�GRPLQDQW�SHJPDWLWH��ZLWK�UDUH�VLOYHU�PXVFRYLWH��7UDFH�ILQH�JUDLQHG�VXOSKLGHV��:HDNO\�EDQGHG�DSSHDUDQFH�
-3������ ����� ����� 68 0$ '. )LQH�JUDLQHG�GDUN�JUH\�PHWDVHGLPHQWV

-3������ ��� ��� 2% 0$

-3������ ��� ���� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV��&RUH�LV�YHU\�IUDFWXUHG�IURP�WRS�RI�KROH�WR����PHWHUV��4XDUW]�GRPLQDQW�SHJPDWLWH�]RQHV�
����P�WR������P�������P�WR������P�������P�WR������P��DQG�����P�WR�����P�

-3������ ���� ���� ),*S 0$ *< 4XDUW]�GRPLQDQW�SHJPDWLWH��1R�VSRGXPHQH�REVHUYHG�
-3������ ���� ���� 68 0$ '. )LQH�JUDLQHG�EODFN�PHWDVHGLPHQWV
-3������ ���� ���� ),*S 0$ *1 4XDUW]�GRPLQDQW�SHJPDWLWH��QR�VSRGXPHQH�REVHUYHG�

-3������ ���� ���� 68 0$ '. )LQH�JUDLQHG�GDUN�JUH\�WR�EODFN�PHWDVHGLPHQWV��)ROLDWLRQ�YDULHV�IURP�QHDU�SDUDOOHO�WR�WKH�FRUH�D[LV�WR����GHJUHHV�WR�WKH�
FRUH�D[LV�

-3������ ���� ���� ),*SV 0$ *<

4XDUW]�IHOGVSDU�������VSRGXPHQH��6SRGXPHQH�LV�����XQDOWHUHG�DQG�����PRGHUDWHO\�PXVFRYLWH�DOWHUHG��%URNHQ�XSSHU�
FRQWDFW��SRVVLEO\�DW����GHJUHHV�WR�WKH�FRUH�D[LV��7KH�VSRGXPHQH�LV�DOWHUHG�WR�\HOORZ�PXVFRYLWH�IURP������P�WR���P���
DIWHU�ZKLFK�WKH�\HOORZ�PXVFRYLWH�EHFRPHV�UDUHU��0DLQ�]RQH�RI�FRDUVH�JUDLQHG�SDOH�JUHHQ�VSRGXPHQH�IURP�����P�WR�
�����P��9HU\�FRDUVH�JUDLQHG�.VSDU�ULFK�]RQH�IURP�����P�WR�����.VSDU�LV�VOLJKWO\�SLQN�LQ�FRORU���)URP�����P�WR�����P�
WKHUH�LV������VSRGXPHQH��WKH�VSRGXPHQH�EHFRPHV�GDUN�JUHHQ�VWDUWLQJ�DW�����P�WR�WKH�HQG�RI�WKH�]RQH��3LQN�YHU\�FRDUVH�
JUDLQHG�.VSDU�SUHVHQW�IURP�����P�WR�����P

-3������ ���� ����� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV��EURNHQ�ORZHU�FRQWDFW��)ROLDWLRQ�YDULHV�IURP����WR����GHJUHHV�WR�WKH�FRUH�D[LV�

-3������ ����� ����� ),*SV 0$ *< 6SRGXPHQH�SHJPDWLWH�������VSRGXPHQH�RYHUDOO��ORFDOO\�JUHDWHU�WKDQ�����VSRGXPHQH��7KH�VSRGXPHQH�KDV�EHHQ�
PRGHUDWHO\�DOWHUHG�WR�\HOORZ�PXVFRYLWH�

-3������ ����� ����� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV�
-3������ ����� ����� ),*SV 0$ *< 6SRGXPHQH�SHJPDWLWH�������VSRGXPHQH�RYHUDOO��ZKLFK�LV�PRGHUDWHO\�DOWHUHG�PXVFRYLWH�
-3������ ����� ����� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV�

-3������ ��� ��� 2%

-3������ ��� ���� ),*SV 0$ *<
6SRGXPHQH�SHJPDWLWH��&RUH�LV�YHU\�IUDFWXUHG�������VSRGXPHQH�RYHUDOO��9HU\�FRUH�JUDLQHG�VSRGXPHQH�HVSHFLDOO\�IURP�
�P�WR��P��9HU\�IUDFWXUHG�PHWDVHGLPHQW�GLNH�IURP�����P�WR�����P��SRVVLEOH�D�[HQROLWK�RI�PDILF�FRXQWU\�URFN��0RGHUDWH�
ILQH�JUDLQHG�PXVFRYLWH�DOWHUDWLRQ�IURP�����P�WR������P��6SRGXPHQH�LV�UDUH�DIWHU���P�

42



$SSHQGL[��%��/RJV�RI�,PDJLQH�/LWKLXP�GULOOKROHV�FROODUHG�LQ�WKH�HDVWHUQ�VHFWRU�RI�WKH�-DFNSRW�SURSHUW\�

''+BQR� )URP��P� 7R��P� /LWKRORJ\ /LWKRORJ\�WH[WXUH &RORU )ROLDWLRQ�
���WR�&$� 'HVFULSWLRQ�&RPPHQWV

-3������ ���� ���� 68 0$ '. )LQH�JUDLQHG�GDUN�JUH\�WR�EODFN�PHWDVHGLPHQWV��)ROLDWLRQ�IURP����WR����GHJUHHV�WR�WKH�FRUH�D[LV��%URNHQ�ORZHU�FRQWDFW��
7KH�ODVW�ER[�RI�WKLV�XQWLO�DSSHDUV�WR�EH�GLDEDVH"

-3������ ���� ���� ),*S 0$ 25 3LQN�.VSDU�ULFK�SHJPDWLWH��ZLWK�\HOORZ�PXVFRYLWH�ERRNV�XS�WR��FP�LQ�VL]H��.VSDU�XS�WR���FP�LQ�FRUH�OHQJWK��1R�
VSRGXPHQH�REVHUYHG��%URNHQ�ORZHU�FRQWDFW�

-3������ ���� ����� 03,' 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV�

-3������ ����� ����� ),*SV 0$ *<
6SRGXPHQH�SHJPDWLWH�������VSRGXPHQH�RYHUDOO��6SRGXPHQH�LV�SDOH�JUHHQ�LQ�FRORU��DQG�JHQHUDOO\�ZHDNO\�DOWHUHG�WR�
\HOORZ�PXVFRYLWH��<HOORZ�PXVFRYLWH�DOWHUDWLRQ�LQFUHDVHV�DIWHU������(ORQJDWLRQ�RI�VSRGXPHQH�LV�JHQHUDOO\�SDUDOOHO�WR�WKH�
FRUH�D[LV��6SRGXPHQH�LV�FRDUVH�JUDLQHG��XS�WR���FP�LQ�OHQJWK��6KDUS�ORZHU�FRQWDFW�DW����GHJUHHV�WR�WKH�FRUH�D[LV�

-3������ ����� ����� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV��ORZHU�FRQWDFW�DW����GHJUHHV�WR�WKH�FRUH�D[LV�

-3������ ����� ����� ),*S 0$ *< .VSDU�ULFK�SHJPDWLWH��ZLWK�\HOORZ�PXVFRYLWH�ERRNV��1R�VSRGXPHQH�REVHUYHG��=RQH�RI�PHWDVHGLPHQWV�IURP������P�WR�
�����P�

-3������ ����� ����� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV��(QG�RI�KROH�DW�����PHWHUV�

-3������ ��� ��� 2%
-3������ ��� ���� 68 0$ '. 0HWDVHGLPHQWV��4XDUW]���\HOORZ�PXVFRYLWH�SHJPDWLWH�IURP�����P�WR�����P��%URNHQ�ORZHU�FRQWDFW�

-3������ ���� ���� ),$ 0$ :+ )LQH�WR�PHGLXP�JUDLQHG�DSOLWH�ZLWK�VOLJKWO\�VXJDU\�WH[WXUH��)LQH�JUDLQHG�EODFN�DFFHVVRU\�PLQHUDO��7RXUPDOLQH�RU�7D�
R[LGHV"

-3������ ���� ���� ),*SV 0$ :+ ���VSRGXPHQH��6SRG�LV�PRGHUDWHO\�WR�VWURQJO\�DOWHUHG�WR�GDUN�JUHHQ�PXVFRYLWH��6SRG�LV�IURP�����P�����P��4XDUW]���
IHOGVSDU���JUHHQ�PXVFRYLWH���VSRGXPHQH�SHJPDWLWH��%URNHQ�ORZHU�FRQWDFW�

-3������ ���� ����� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV

-3������ ����� ����� ),*SV 0$ *< 6SRGXPHQH�SHJPDWLWH��4XDUW]���IHOGVSDU���\HOORZ�PXVFRYLWH�VWURQJO\�DOWHUHG�VSRG�������VWURQJO\�DOWHUHG�VSRG�RYHUDOO�

-3������ ����� ����� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV�
-3������ ����� ����� ),*SV 0$ *< 4XDUW]�ULFK�SHJPDWLWH��6SRGXPHQH�LV�VWURQJO\�DOWHUHG�WR��JUHHQ�PXVFRYLWH�����VSRG�RYHUDOO�
-3������ ����� ����� 68 0$ '. 4XDUW]�ULFK�SHJPDWLWH��6SRGXPHQH�LV�VWURQJO\�DOWHUHG�WR��JUHHQ�PXVFRYLWH�
-3������ ����� ����� ),*SV 0$ *< 4XDUW]�ULFK�SHJPDWLWH�ZLWK�JUHHQ�PXVFRYLWH��6SRG�LV�OHVV�WKDQ����DQG�VWURQJO\�DOWHUHG�WR�JUHHQ�PXVFRYLWH�
-3������ ����� ����� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV�

-3������ ����� ����� ),*SV 0$ *< ���VSRGXPHQH�RYHUDOO��PRGHUDWHO\�DOWHUHG��$OWHUDWLRQ�WR�\HOORZ�PXVFRYLWH�RQ�VSRGXPHQH�FU\VWDO�VXUIDFHV��6RPH�IUHVK�
XQDOWHUHG�VSRG�

-3������ ����� ����� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV�
-3������ ����� ����� ),*SV 0$ *< 6SRGXPHQH�SHJPDWLWH�����VSRG�ZLWK�\HOORZ�PXVFRYLWH�
-3������ ����� ����� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV�
-3������ ����� ����� ),*S 0$ *< 4XDUW]�IHOGVSDU�PXVFRYLWH�SHJPDWLWH��&RDUVH�JUDLQHG��1R�VSRGXPHQH�REVHUYHG�
-3������ ����� ����� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV�
-3������ ����� ����� ),*S 0$ *< 4XDUW]�IHOGVSDU�PXVFRYLWH�SHJPDWLWH��&RDUVH�JUDLQHG��1R�VSRGXPHQH�REVHUYHG�
-3������ ����� ����� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV�

-3������ ��� ��� 2% ���IHHW�RI�FDVLQJ
-3������ ��� ���� 0,' 0$ '. 0DVVLYH�GDUN�JUH\�GLDEDVH�
-3������ ���� ���� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV��(ORQJDWHG�ELRWLWH�IROLDWLRQ�DW�������GHJUHHV�WR�WKH�FRUH�D[LV�

-3������ ���� ���� ),*S 0$ *< 6LPSOH�SHJPDWLWH��1R�VSRGXPHQH�REVHUYHG��4XDUW]�IHOGVSDU�PXVFRYLWH�SHJPDWLWH��0HGLXP�JUDLQHG�DSOLWH�]RQH�IURP�
����P�WR�����P��ZLWK�EODFN�WRXUPDOLQH�FU\VWDOV�DQG�SRVVLEOH�7D�R[LGHV�

-3������ ���� ���� 68 0$ '. �� )LQH�JUDLQHG�GDUN�JUH\�WR�EODFN�PHWDVHGLPHQWV��)ROLDWLRQ�DW����GHJUHHV�WR�WKH�FRUH�D[LV��:DY\�ORZHU�FRQWDFW�
-3������ ���� ���� ),*S 0$ *< 0HGLXP�WR�FRDUVH�JUDLQHG�VLPSOH�SHJPDWLWH��TXDUW]�IHOGVSDU�VLOYHU�PXVFRYLWH��%URNHQ�DQG�VKDUS�ORZHU�FRQWDFW
-3������ ���� ����� 68 0$ '. �� )LQH�JUDLQHG�PHWDVHGLPHQWV��IROLDWLRQ�DW����GHJUHHV�WR�WKH�FRUH�D[LV��6KDUS�ORZHU�FRQWDFW�DW���Æ��WR�WKH�FRUH�D[LV�

-3������ ����� ����� ),*SV 0$ *<

0HGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH��3LQN�WR�RUDQJH�.VSDU���JUH\�TXDUW]���VLOYHU�PXVFRYLWH���JUHHQ�
VSRGXPHQH��7KH�RQO\�REVHUYHG�]RQH�RI�VSRGXPHQH�LV�IURP������P�������P��ZLWK������VSRGXPHQH��6SRGXPHQH�LV�
JUHHQ�WR�GDUN�JUHHQ�LQ�FRORU�DQG�PRGHUDWHO\�DOWHUHG�WR�PXVFRYLWH��2YHUDOO������VSRGXPHQH��/RZ�VSRGXPHQH�GXH�WR�
FORVH�SUR[LPLW\�WR�GLDEDVH�GLNH"
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$SSHQGL[��%��/RJV�RI�,PDJLQH�/LWKLXP�GULOOKROHV�FROODUHG�LQ�WKH�HDVWHUQ�VHFWRU�RI�WKH�-DFNSRW�SURSHUW\�

''+BQR� )URP��P� 7R��P� /LWKRORJ\ /LWKRORJ\�WH[WXUH &RORU )ROLDWLRQ�
���WR�&$� 'HVFULSWLRQ�&RPPHQWV

-3������ ����� ����� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV
-3������ ����� ����� 0,' 0$ '. )LQH�JUDLQHG�GLDEDVH��0DVVLYH�
-3������ ����� ����� 68 0$ '. 0HWDVHGLPHQWV

-3������ ��� ��� 2% &DVLQJ
-3������ ��� ���� 68 0$ '. �� )LQH�JUDLQHG�PHWDVHGLPHQWV��/RZHU�FRQWDFW�LV�VKDUS�DQG�DW����GHJUHHV�WR�WKH�FRUH�D[LV�

-3������ ���� ���� ),*SV 0$ *<
6SRGXPHQH�SHJPDWLWH�������VSRGXPHQH�RYHUDOO��ZLWK�RYHU�����ORFDOO\�IURP�����P�WR�����P��)LQH�JUDLQHG�DSOLWH�IURP�
����P�����P���ZLWK�EOXH�DSDWLWH��)URP���P�WR���P�LV�ILQH�WR�PHGLXP�JUDLQHG�VSRGXPHQH��PLQHUDOL]DWLRQ���VSRGXPHQH�
JUDQLWH���6SRGXPHQH�LV�ZHDNO\�WR�PRGHUDWHO\�DOWHUHG�WR�\HOORZ�PXVFRYLWH��6SRGXPHQH�XS�WR��FP�[��FP�LQ�VL]H�

-3������ ���� ����� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV��%LRWLWH�RUELFXOHV�VWDUWLQJ�WR�IRUP�DW������P�

-3������ ����� ����� ),*SV 0$ *<

6SRGXPHQH�SHJPDWLWH�������VSRGXPHQH�RYHUDOO��6SRGXPHQH�ULFK�]RQH�IURP�������P�WR����P��ZLWK������VSRG��
0HWDVHGLPHQW�[HQROLWKV�IURP������P�WR�������P�DQG�������P�WR�������P��6SRG�XS�WR��FP�[��FP�LQ�VL]H��6SRG�LV�
ZHDNO\�WR�PRGHUDWHO\�DOWHUHG�WR�\HOORZ�PXVFRYLWH��)URP������P�WR������P�LV�DQ�DSOLWLF�ERUGHU�]RQH�WKDW�LV�ILQH�WR�
PHGLXP�JUDLQHG�DQG�FRQWDLQV�\HOORZ�PXVFRYLWH��WKLV�DSOLWH�]RQH�LV�D�WUDQVLWLRQ�]RQH�IURP�WKH�HQULFKHG�VSRGXPHQH�
EHDULQJ�SHJPDWLWH��WR�WKH�VLPSOH��QRQ�VSRGXPHQH�EHDULQJ�SHJPDWLWH�

-3������ ����� ����� 68 0$ '. )LQH�JUDLQHG�GDUN�JUH\�WR�EODFN�PHWDVHGLPHQWV�
-3������ ����� ����� 0,' 0$ '. )LQH�JUDLQHG�PDVVLYH�GLDEDVH�
-3������ ����� ����� 68 0$ '. )LQH�JUDLQHG�PHWDVHGLPHQWV�
-3������ ����� ����� 03,' 0$ '. 'LDEDVH�ZLWK�ODUJH�IHOGVSDU�SKHQRFU\VWV�
-3������ ����� ����� 0,' 0$ '. )LQH�JUDLQHG�GLDEDVH��(QG�RI�KROH�DW�����PHWHUV�

-3������ ��� ��� 2%
-3������ ��� ���� 68 '. �� )LQH�JUDLQHG�PHWDVHGLPHQWV
-3������ ���� ���� ),*S *< 6LPSOH�SHJPDWLWH��ILQH�WR�PHGLXP�JUDLQHG�TXDUW]���IHOGVSDU�
-3������ ���� ���� 68 '. )LQH�JUDLQHG�PHWDVHGLPHQWV��ORZHU�FRQWDFW�LV�VKDUS�DW����GHJUHHV�WR�WKH�FRUH�D[LV�
-3������ ���� ���� ),*S *< 6LPSOH�SHJPDWLWH��4XDUW]���IHOGVSDU���VLOYHU�PXVFRYLWH��6KDUS�ORZHU�FRQWDFW�DW����GHJUHHV�WR�WKH�FRUH�D[LV�
-3������ ���� ���� 68 '. )LQH�JUDLQHG�EODFN�PHWDVHGLPHQWV�
-3������ ���� ���� ),*S *< 6LPSOH�SHJPDWLWH��4XDUW]���IHOGVSDU�
-3������ ���� ���� 68 '. )LQH�JUDLQHG�GDUN�JUH\�WR�EODFN�PHWDVHGLPHQWV�
-3������ ���� ���� ),*S *< 6LPSOH�SHJPDWLWH��TXDUW]���IHOGVSDU���SLQN�NVSDU
-3������ ���� ����� 0,' '. )LQH�WR�PHGLXP�JUDLQHG�GLDEDVH�GLNH��PDVVLYH�WH[WXUH��0DJQHWLF�KLJK�

-3������ ��� ��� 68 &DVLQJ
-3������ ��� ���� 68 )2 *< )LQH�JUDLQHG�PHWDVHGLPHQWV����FP�ZLGH�SHJPDWLWH�IURP������IHHW
-3������ ���� ���� ),*S 0$ :+ 4XDUW]�IHOGVSDUV�VLOYHU�PXVFRYLWH�SHJPDWLWH
-3������ ���� ���� 68 0$ *< ILQH�JUDLQHG�PHWDVHGLPHQWV�
-3������ ���� ���� 0,4' 0$ *UDQLWLF�URFN��SRVVLEOH�TXDUW]�GLRULWH
-3������ ���� ���� ),*S 0$ :+ 4XDUW]�IHOGVSDU�ULFK�SHJPDWLWH
-3������ ���� ���� 0,4' 0$ *UDQLWLF�URFN��SRVVLEOH�TXDUW]�GLRULWH
-3������ ���� ���� ),*S 0$ :+ 4XDUW]�IHOGVSDU�ULFK�SHJPDWLWH
-3������ ���� ���� 0,4' 0$ *UDQLWLF�URFN��SRVVLEOH�TXDUW]�GLRULWH
-3������ ���� ���� 68 *< ILQH�JUDLQHG��JUH\�PHWDVHGLPHQWV
-3������ ���� ����� 0,' 0$ '. EODFN�ILQH�JUDLQHG�PDVVLYH�GLDEDVH

-3������ ��� ��� 2% ���IHHW�RI�FDVLQJ
-3������ ��� ���� 03,' 0$ %. 9HU\�ILQH�JUDLQHG�GLDEDVH�SRUSK\U\��%ODFN�LQ�FRORU��6KDUS�DQG�XQHYHQ�ORZHU�FRQWDFW�
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$SSHQGL[��%��/RJV�RI�,PDJLQH�/LWKLXP�GULOOKROHV�FROODUHG�LQ�WKH�HDVWHUQ�VHFWRU�RI�WKH�-DFNSRW�SURSHUW\�

''+BQR� )URP��P� 7R��P� /LWKRORJ\ /LWKRORJ\�WH[WXUH &RORU )ROLDWLRQ�
���WR�&$� 'HVFULSWLRQ�&RPPHQWV

-3������ ���� ���� 68 0$ *< )LQH��JUDLQHG�PHWDVHGLPHQWV��&RUH�LV�PRGHUDWHO\�IUDFWXUHG��%URNHQ�DQG�VKDUS�ORZHU�FRQWDFW�

-3������ ���� ���� ),*S 0$ :+ 3DOH�SLQN�IHOGVSDU�DQG�TXDUW]�SHJPDWLWH��9HU\�FRDUVH�JUDLQHG�WR�FRDUVH�JUDLQHG��4XDUW]�ULFK�IURP�����P�WR���P��
)HOGVSDU�DSSHDUV�WR�EH�FOHDYHODQGLWH��1R�VSRGXPHQH�REVHUYHG��6KDUS�ORZHU�FRQWDFW�DW����GHJUHHV�WR�WKH�FRUH�D[LV�

-3������ ���� ���� 03,4' 0$ *< *UDQLWLF�SRUSK\U\���TXDUW]�GLRULWH���0HGLXP�JUDLQHG��EURNHQ�ORZHU�FRQWDFW�
-3������ ���� ���� ),*S 0$ :+ :KLWH�FOHDYHODQGLWH�ULFK�SHJPDWLWH��1R�VSRGXPHQH�REVHUYHG��/RZHU�FRQWDFW�DW����GHJUHHV�WR�WKH�FRUH�D[LV�
-3������ ���� ���� 03,4' 0$ *< 4XDUW]�GLRULWH�SRUSK\U\��0HGLXP�JUDLQHG�DG�JUH\�WR�ZKLWH�LQ�FRORU�

-3������ ���� ���� 68 0$ *< )LQH�JUDLQHG�PHWDVHGLPHQWV��+ROH�VKXW�GRZQ�KHUH�GXH�WR�XQVWDEOH�JURXQG�FRQGLWLRQV��:LOO�UHVXPH�GULOOLQJ�RQFH�WKH�
JURXQG�KDV�PHOWHG�DQG�GULHG�RXW��&DVLQJ�OHIW

-3������ ��� ��� 2%
-3������ ��� ��� 68 )2 *< �� ILQH�JUDLQHG�GDUN�JUH\�ZHDNO\�IROLDWHG�PHWDVHGLPHQWV�&$���
-3������ ��� ��� ),*SV 0$ :+ ZKLWH�PDVVLYH�FRDUVH�WR�YHU\�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�
-3������ ��� ���� 68 )2 *< �� ILQH�JUDLQHG�GDUN�JUH\�ZHDNO\�IROLDWHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�FRDUVH�WR�YHU\�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�
-3������ ���� ���� 68 )2 *< �� ILQH�JUDLQHG�GDUN�JUH\�ZHDNO\�IROLDWHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�FRDUVH�WR�YHU\�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�
-3������ ���� ���� 68 )2 *< �� ILQH�JUDLQHG�GDUN�JUH\�ZHDNO\�IROLDWHG�PHWDVHGLPHQWV�&$����IDXOW�]RQH�IURP����WR����P�
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�FRDUVH�WR�YHU\�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�
-3������ ���� ���� 68 )2 *< �� ILQH�JUDLQHG�GDUN�JUH\�ZHDNO\�IROLDWHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�FRDUVH�WR�YHU\�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�
-3������ ���� ���� 68 0$ *< ILQH�JUDLQHG�GDUN�JUH\�PDVVLYH�PHWDVHGLPHQWV
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�
-3������ ���� ���� 68 *< ILQH�JUDLQHG�GDUN�JUH\�PDVVLYH�PHWDVHGLPHQWV
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�
-3������ ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV�ORFDOO\�IHZ�PP�VL]H�ZKLWH��TXDUW]�YHLQOHWV�&$���
-3������ ���� ����� 0,* 0$ *1 GDUN�JUH\�WR�JUHHQ�PHGLXP�JUDLQHG�PDVVLYH�JDEEUR
-3������ ),$

-3������ ��� ��� 2% RYHUEXUGHQ
-3������ ��� ��� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH��ORFDOO\�UXVW\�RQ�IUDFWXUH�SODQHV�
-3������ ��� ��� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV�ORFDOO\�UXVW\�RQ�IUDFWXUHV�SODQH
-3������ ��� ��� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�
-3������ ��� ���� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV�

-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�ODUJH�PXVFRYLWH�IODNHV��DQG�IDXOW�]RQH�IURP����WR�������
P�PDWUL[�VXSSRUWHG�SRO\FODVWLF�WHFWRQLF�EUHFFLD�IURP�������WR������P�

-3������ ���� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG��WKLQO\�OD\HUHG��ODPLQDWHG�SDUDJQHLVV
-3������ ���� ���� ),*SV 0$ :+ PHGXLP�WR�FRDUVH�JUDLQHG�ZKLWH�PDVVLYH�VSRGXPHQH�SHJPDWLWH
-3������ ���� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG��WKLQO\�OD\HUHG��ODPLQDWHG�SDUDJQHLVV�IROLDWLRQ�&$���

-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�ZLWK�VSRWW\�OLJKW�ROLYH�JUHHQ�PLQHUDO��VROLG�FRQWDFW�ZLWK�
SDUDJQHLVV�REOLTXH�WR�IROLDWLRQ�RI�JQHLVV��&$���

-3������ ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�SDUDJQHLVV��IROLDWHG�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�ORZ�FRUH�DQJOH�FRQWDFW�&$���
-3������ ���� ���� 68 )2 *< �� JUH\���SDUDJQHLVV��IROLDWLRQ�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�DQG�PHGLXP�WR�FRDUVH�JUDLQHG��ROLYH�JUHHQ�VSRGXPHQH�SHJPDWLWH�
-3������ ���� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�SDUDJQHLVV�GLIIXVH�FRQWDFW�ZLWK�SHJPDWLWH�LQ�KDQJLQJ�ZDOO�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�
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$SSHQGL[��%��/RJV�RI�,PDJLQH�/LWKLXP�GULOOKROHV�FROODUHG�LQ�WKH�HDVWHUQ�VHFWRU�RI�WKH�-DFNSRW�SURSHUW\�

''+BQR� )URP��P� 7R��P� /LWKRORJ\ /LWKRORJ\�WH[WXUH &RORU )ROLDWLRQ�
���WR�&$� 'HVFULSWLRQ�&RPPHQWV

-3������ ���� ���� 0,* 0$ *1 GDUN�JUH\�WR�GDUN�JUHHQ�PHGLXP�WR�FRDUVH�JUDLQHG�PDVVLYH�JDEEUR�

-3������% ��� ��� 2% RYHUEXUGHQ
-3������% ��� ��� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�JUDLQHG�VSRGXPHQH�SHJPDWLWHV
-3������% ��� ���� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PHWDVHGLPHQWV�UXVW\�RQ�IUDFWXUH�SODQHV�
-3������% ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWHV�
-3������% ���� ���� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV�
-3������% ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH
-3������% ���� ���� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV
-3������% ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWHV
-3������% ���� ���� 68 )2 *< JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$����FXW�E\�ZKLWH�FP�VL]H�TXDUW]�YHLQV�DORQJ�ODPLQDWLRQ�SODQHV�
-3������% ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�IUDJPHQWHG�VSRGXPHQH�SHJPDWLWHV�
-3������% ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������% ���� ���� ),*SV 0$ :+ ZKLWH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWHV�
-3������% ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV��ORFDOO\�EUHFFLDWHG�
-3������% ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWHV�
-3������% ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV��&$���
-3������% ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWHV��VKDUS�ORZHU�FRQWDFW�&$���
-3������% ���� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�EHGGHG�PHWDVHGLPHQWV���&$���
-3������% ���� ����� 0,* 0$ *1 GDUN�JUHHQ�PHGLXP�JUDLQHG�PDVVLYH�JDEEUR�

-3������ ��� ��� 2% RYHUEXUGHQ
-3������ ��� ��� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV�JUDYHOV�

-3������ ��� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�ZLWK�YXJJ\�WH[WXUH�ORFDOO\������ODUJH�NVSDU�
FU\VWDOV�EULWWOH�GHIRUPDWLRQ�]RQH�IURP������WR������P��UXVW\�RQ�WKH�IUDFWXUH�SODQHV�

-3������ ���� ���� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV��UXVW\�RQ�WKH�IUDFWXUH�SODQHV�
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�WR�SLQN�PHGLXP�WR�FRDUVH�JUDLQHG�PDVVLYH�VSRGXPHQH�SHJPDWLWH������ODUJH�SRWDVVLF�IHOGVSDU�
-3������ ���� ���� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�WR�SLQN�PHGLXP�WR�FRDUVH�JUDLQHG�PDVVLYH�VSRGXPHQH�SHJPDWLWH������ODUJH�SRWDVVLF�IHOGVSDU�
-3������ ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�IROLDWHG�SDUDJQHLVV��FRPSRVLWLRQDO�EHGGHG�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�WR�SLQN�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�����SLQN�ODUJH�NVSDU�
-3������ ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�WR�SLQN�PDVVLYH�VSRGXPHQH�SHJPDWLWH�������ODUJH�SRWDVVLF�IHOGVSDU�
-3������ ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� 0,' 0$ '. GDUN�JUH\�WR�GDUN�JUHHQ�ILQH�WR�PHGLXP�JUDLQHG�GLDEDVH�RU�*DEEUR�FKLOOHG�PDUJLQ
-3������ ���� ���� 0,* 0$ *1 GDUN�JUHHQ�PHGLXP�WR�FRDUVH�JUDLQHG�PDVVLYH�JDEEUR

-3������% ��� ��� 2% RYHUEXUGHQ
-3������% ��� ��� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQW�UXVW\�RQ�IUDFWXUH�SODQHV

-3������% ��� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH��ZLWK�IHZ�JUHHQ�EHU\O��EUHFFLDWHG�IURP�������WR�������
DQG�IURP�������WR������P�IDXOW�]RQH

-3������% ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������% ���� ���� ),*S 0$ :+ ZKLWH�PDVVLYH�SHJPDWLWH���UDUH�VSRGXPHQH�FRQWHQW
-3������% ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������% ���� ���� ),*S 0$ :+ ZKLWH�PDVVLYH�SHJPDWLWH���UDUH�VSRGXPHQH�FRQWHQW
-3������% ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������% ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�ZLWK�IHZ�ODUJH�ZKLWH�PLFD
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$SSHQGL[��%��/RJV�RI�,PDJLQH�/LWKLXP�GULOOKROHV�FROODUHG�LQ�WKH�HDVWHUQ�VHFWRU�RI�WKH�-DFNSRW�SURSHUW\�

''+BQR� )URP��P� 7R��P� /LWKRORJ\ /LWKRORJ\�WH[WXUH &RORU )ROLDWLRQ�
���WR�&$� 'HVFULSWLRQ�&RPPHQWV

-3������% ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV���FRPSRVLWLRQDO�EHGGLQJ�RU�IROLDWLRQ�&$��������PHGLXP�JUDLQHG�SLQN�
JDUQHW�FOXVWHU�IURP������WR����DQG�IURP���������WR�������

-3������% ���� ���� ),*SV 0$ :+ ZKLWH�DQG�FOHDU�PDVVLYH�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�DQG�TXDUW]�YHLQLQJ�
-3������% ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�IROLDWHG�EHGGHG�PHWDVHGLPHQWV�&$���

-3������% ���� ���� ),*S 0$ :+ ZKLWH�WR�SLQN�PHGLXP�WR�FRDUVH�JUDLQHG�PDVVLYH�SRWDVVLF�IHOGVSDU�SHJPDWLWH�������ODUJH�NVSDU�VSDFHG�E\�PHWDVHGLPHQWV�
HQFODYHV����WR����FP�WKLFN�

-3������% ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���

-3������& ��� ��� 2% RYHUEXUGHQ

-3������& ��� ���� ),*SV 0$ :+
ZKLWH�PDVVLYH�PHGLXP�WR�YHU\�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�����ODUJH�PXVFRYLWH�IODNHV��VKDUS�IRRWZDOO�FRQWDFW�
&$����ZLWK�PHWDVHGLPHQWV��HQFODYHV�IURP�������WR���P�VHYHUDO�EULWWOH�GHIRUPDWLRQ�]RQH��IURP������WR������DQG�IURP�
�����WR�������IURP������WR�����P��ZLWK�SRVVLEOH�FRUH�ORVV�

-3������& ���� ���� 68 %' *< GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�ORZ�FRUH�DQJOH��&$����

-3������& ���� ���� ),*S 0$ :+ ZKLWH�WR�SLQN�PHGLXP�WR�FRDUVH�JUDLQHG��VSRGXPHQH""��SHJPDWLWH������FRDUVH�JUDLQHG�NVSDU��ODUJH�FP�VL]H��EODFN�
WRXUPDOLQH�

-3������& ���� ���� 68 )2 *< GDUN�JUH\�ILQH�IROLDWHG�PHWDVHGLPHQWV��LQWHUPHGLDWH�WR�FRUH�D[LV�
-3������& ���� ���� ),*SV 0$ :+ ZKLWH�PHGLXP�WR�FRDUVH�JUDLQHG�PDVVLYH�VSRGXPHQH�SHJPDWLWH����WR�����ZKLWH�PLFD�
-3������& ���� ���� 68 )2 *< GDUN�JUH\�ILQH��LQWHUPHGLDWH�WR�FRUH�D[LV�IROLDWHG��PHWDVHGLPHQWV
-3������& ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH��IHZ�ODUJH�FP�VL]H�NVSDU�
-3������& ���� ���� 68 )2 *< JUH\�ILQH�JUDLQHG�VXE�SDUDOOHO�WR�FRUH�D[LV�IROLDWHG�PHWDVHGLPHQWV�
-3������& ���� ���� ),*S 0$ :+ ZKLWH�PDVVLYH�SHJPDWLWH�YHLQV���WRR�QDUURZ�WR�EH�VDPSOHG�
-3������& ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH��IHZ�FP�VL]H�NSVDU�

-3������& ���� ���� 68 )2 *< GDUN�JUH\��ILQH�JUDLQHG�ORZ�IROLDWLRQ�DQJOH�WR�WKH�FRUH�D[LV�����PHWDVHGLPHQWV��VKDUS�FRQWDFW�ZLWK�JDEEUR�IURP�WKH�
FKLOOHG�PDUJLQ����EULWWOH�GHIRUPDWLRQ�]RQH�

-3������& ���� ���� 0,' 0$ *1 GDUN�JUHHQ�ILQH�JUDLQHG�GLDEDVH��FKLOOHG�PDUJLQ�RI�WKH�JDEEUR
-3������& ���� ���� 0,* 0$ *1 GDUN�JUHHQ�PHGLXP�WR�FRDUVH�JUDLQHG�PDVVLYH�JDEEUR�

-3������ ��� ��� 2% FDVLQJ
-3������ ��� ���� 68 )2 *< KROH��VWRSSHG�HDUO\�EHFDXVH�WDUJHW�SHJPDWLWH�ZDV�RYHUVKRW�

-3������% ��� ��� 2% RYHUEXUGHQ
-3������% ��� ���� 68 %' *< �� GDUN�JUH\�ILQH�JUDLQHG��ORFDOO\�FRPSRVLWLRQDO�EHGGHG�PHWDVHGLPHQWV��UXVW\�RQ�IUDFWXUH�SODQHV
-3������% ���� ���� ),*SV 0$ :+ ZKLWH�PHGLXP�WR�FRDUVH�JUDLQHG�PDVVLYH�VSRGXPHQH�SHJPDWLWH�
-3������% ���� ���� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV�ORFDOO\�UXVW\�RQ�IUDFWXUH�SODQHV�

-3������% ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH����ODUJH�ZKLWH�PLFD�IODNHV��ZKLWH�����GDUN�JUH\�
FRXQWU\�URFN�HQFODYHV�IUDJPHQWV�

-3������% ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�����ODUJH�ZKLWH�PLFD�IODNHV��QR�FRXQWU\�URFN�HQFODYHV�

-3������% ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�EUHFFLDWHG��VSRGXPHQH�SHJPDWLWH����WR�����GDUN�JUH\�FRXQWU\�URFN�HQFODYHV��
EXW�WXUQLQJ�WR�JUDQLWH�IURP�������WR����P�

-3������% ���� ���� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV�ZLWK�EULWWOH�GHIRUPDWLRQ�%UHFFLD�XQFRQVROLGDWHG�
-3������% ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�
-3������% ���� ���� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV�ZLWK�EULWWOH�GHIRUPDWLRQ�
-3������% ���� ���� ),*S 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�SHJPDWLWH
-3������% ���� ���� 68 0$ *< GDUN�JUH\�ILQH��JUDLQHG�PDVVLYH�PHWDVHGLPHQWV

-3������% ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�DQG�YXJJ\��PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�ZLWK�����FRXQWU\�URFN�HQFODYHV�DQG�VRPH�
EODFN�WRXUPDOLQH�

-3������% ���� ���� 68 )2 *< GDUN�JUH\�ILQH�JUDLQHG�IROLDWHG�ODPLQDWHG�PHWDVHGLPHQWV�&$�LQWHUPHGLDWH���
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''+BQR� )URP��P� 7R��P� /LWKRORJ\ /LWKRORJ\�WH[WXUH &RORU )ROLDWLRQ�
���WR�&$� 'HVFULSWLRQ�&RPPHQWV

-3������% ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�YXJJ\�VSRGXPHQH�SHJPDWLWH�ZLWK�����FRXQWU\�URFN�HQFODYHV�
-3������% ���� ���� 68 )2 *< GDUN�JUH\�ILQH�ODPLQDWHG�PHWDVHGLPHQWV�
-3������% ���� ���� ),*S 0$ :+ ZKLWH�PDVVLYH�����NVSDU�SHJPDWLWH�PHGLXP�WR�FRDUVH�JUDLQHG
-3������% ���� ���� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV
-3������% ���� ���� ),*S 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�SHJPDWLWH����NVSDU
-3������% ���� ���� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV
-3������% ���� ����� ),*S 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�SHJPDWLWH�ZLWK�����NVSDU
-3������% ����� ����� 68 )2 *< GDUN�JUH\�ILQH�JUDLQHG�IROLDWHG�SDUDJQHLVV�PP�VL]H�ZKLWH�TXDUW]�FDUERQDWH�YHLQOHWV�&$���
-3������% ����� ����� 0,' 0$ *1 GDUN�JUH\�WR�JUHHQ�PDVVLYH�ILQH�WR�PHGLXP�JUDLQHG�GLDEDVH���FKLOOHG�PDUJLQ�RI�WKH�JDEEUR
-3������% ����� ����� 0,* 0$ *1 GDUN�JUHHQ�PHGLXP�WR�FRDUVH�JUDLQHG�PDVVLYH�JDEEUR

-3������ ��� ��� 2% RYHUEXUGHQ
-3������ ��� ���� 68 )2 *< GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$����UXVW\�DQG�EULWWOH�GHIRUPDWLRQ�]RQH
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH
-3������ ���� ���� 68 )2 *< GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH
-3������ ���� ���� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�ZHDNO\�EUHFFLDWHG���EULWWOH�GHIRUPDWLRQ�]RQH
-3������ ���� ���� 68 )2 *< GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG��ZLWK�ODUJH�ZKLWH�PLFD�VSRGXPHQH�SHJPDWLWH
-3������ ���� ���� 68 )2 *< GDUN�JUH\�IROLDWHG�ILQH�JUDLQHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH
-3������ ���� ���� 68 )2 *< GDUN�JUH\�ILQH�JUDLQHG�IROLDWHG�PHWDVHGLPHQWV�&$����EULWWOH�GHIRUPDWLRQ�]RQH�IDXOW�IURP������WR����P
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�IDXOW�]RQH
-3������ ���� ���� 68 )2 *< GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV��&$����EULWWOH�GHIRUPDWLRQ�]RQH�IURP����WR�������P

-3������ ���� ���� ),*S 0$ :+ ZKLWH�PDVVLYH�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�ZLWK�LQFUHDVLQJ�.VSDU�FRQWHQW�����FP�VL]H��NVSDU�IURP�����P�

-3������ ���� ���� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV��EULWWOH�GHIRUPDWLRQ�]RQH�
-3������ ���� ����� ),*S 0$ :+ �FP�VL]H�ZKLWH�SHJPDWLWH�GLNHV�����LQ�FRXQWU\�URFN��PHWDVHGLPHQWV�
-3������ ����� ����� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV�EULWWOH�GHIRUPDWLRQ�]RQH�DQG�FRUH�ORVV�
-3������ ����� ����� ),*S 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH��EULWWOH�GHIRUPDWLRQ�]RQH�ODUJH�ZKLWH�PLFD

-3������ ����� ����� 68 )2 *< GDUN�JUH\�ILQH�JUDLQHG�VKHDUHG�ODPLQDWHG�PHWDVHGLPHQWV�&$����ZLWK�ILQH�JUDLQHG�SLQN�JDUQHW�ULFK�]RQH�IURP��������WR�
������P�EULWWOH�GHIRUPDWLRQ�]RQH

-3������ ����� ����� ),*S 0$ %5 EURZQ�WR�UHGGLVK�PHGLXP�WR�FRDUVH�JUDLQHG�PDVVLYH�DQG�EUHFFLDWHG�NVSDU�SHJPDWLWH��EULWWOH�GHIRUPDWLRQ�]RQH
-3������ ����� ����� 68 )2 *< ILQH�JUDLQHG�GDUN�JUH\��ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������ ����� ����� 0,* 0$ *1 GDUN�JUHHQ�PHGLXP�WR�FRDUVH�JUDLQHG�PDVVLYH�JDEEUR

-3������% ��� ��� 2% 2YHUEXUGHQ
-3������% ��� ��� 68 )2 *< GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�UXVW\�RQ�IUDFWXUH�SODQH�&$�����
-3������% ��� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�
-3������% ���� ���� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV��EUHFFLDWHG�XQFRQVROLGDWHG�IUDJPHQWV�

-3������ ��� ��� 2% 2YHUEXUGHQ
-3������ ��� ���� 0,* 0$ *1 GDUN�JUHHQ�PHGLXP�WR��FRDUVH�JUDLQHG�PDVVLYH�JDEEUR�ZLWK�OLJKW�JUHHQ�FP�VL]H�SKHQRFU\VW�H[VROXWLRQ""�
-3������ ���� ���� 0,* 0$ *1 GDUN�JUHHQ�PHGLXP�WR�FRDUVH�JUDLQHG�PDVVLYH�PHWDJDEEUR
-3������ ���� ���� 0,' 0$ '. EODFN�ILQH�JUDLQHG�PDVVLYH�GLDEDVH�GLNH
-3������ ���� ���� 68 )2 *< GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
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''+BQR� )URP��P� 7R��P� /LWKRORJ\ /LWKRORJ\�WH[WXUH &RORU )ROLDWLRQ�
���WR�&$� 'HVFULSWLRQ�&RPPHQWV

-3������ ���� ���� ),*SV 0$ :+ ZKLWH�WR�JUH\�PHGLXP�WR�FRDUVH�JUDLQHG�PDVVLYH�VSRGXPHQH�SHJPDWLWH�����FRDUVH�JUDLQHG�NVSDU
-3������ ���� ����� 68 )2 *< GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������ ����� ����� 0,* 0$ *1 GDUN�JUHHQ�PHGLXP�WR�FRDUVH�JUDLQHG�PHWDJDEEUR�ZLWK�FP�VL]H�OLJKW�JUHHQ�PHJDFU\VW��H[VROXWLRQ""�
-3������ ����� ����� 0,' 0$ *1 GDUN�JUHHQ�ILQH�JUDLQHG�PDVVLYH�GLDEDVH

-3������ ��� ��� 2% RYHUEXUGHQ
-3������ ��� ���� 68 )2 *< GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH��VKDUS�XSSHU�FRQWDFW�&$���
-3������ ���� ���� 68 )2 *< GDUN�JUH\�ILQH�JUDLQHG�IROLDWHG�PHWDVHGLPHQWV�&$����ZLWK�FP�VL]H�IHOVLF�GLNHV
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�VSRGXPHQH�SHJPDWLWH���VKDUS�ORZHU�FRQWDFW�&$���
-3������ ���� ���� 68 )2 *< GDUN�JUH\�ILQH�JUDLQHG�ZHDNO\�IROLDWHG�PHWDVHGLPHQWV�ZLWK�PP�VL]H�ZKLWH�TXDUW]�YHLQOHWV�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWHV�ZLWK�ORFDO���WR����FP�ORQJ�PHWDVHGLPHQWV�HQFODYHV�
-3������ ���� ���� 68 )2 *< GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH
-3������ ���� ���� 68 )2 *< ILQH�JUDLQHG�GDUN�JUH\�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH

-3������ ���� ���� 68 )2 *< ILQH�JUDLQHG�GDUN�JUH\�ODPLQDWHG�PHWDVHGLPHQWV�&$����ZLWK�KLJK�PHWDPRUSKLVP�PDUNHU�IURP�������WR������P�����
PHGLXP�JUDLQHG�SLQN�JDUQHWV�FOXVWHU�&$���

-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PHGLXP�WR�FRDUVH�JUDLQHG�PDVVLYH�VSRGXPHQH�SHJPDWLWH�ZLWK�VKDUS�XSSHU�FRQWDFW�&$����DQG�VKDUS�ORZHU�FRQWDFW�
&$����

-3������ ���� ���� 68 )2 *< ILQH�JUDLQHG�GDUN�JUH\�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� 0,' 0$ '. EODFN�ILQH�JUDLQHG�PDVVLYH�GLDEDVH�ZLWK�VKDUS�XSSHU�FRQWDFW�&$���
-3������ ���� ����� 68 )2 *<
-3������ ����� ����� 68 )2 *< IUDJPHQWHG
-3������ ����� ����� ),*SV 0$ :+
-3������ ����� ����� 68 )2 *<
-3������ ����� ����� ),*SV 0$ :+ IUDJPHQWV��DQJXODU��FHQWLPHWHU�VL]H�RI�KRVW�URFN�PHWDVHGLPHQWV
-3������ ����� ����� 68 )2 *<
-3������ ����� ����� ),*SV 0$ :+
-3������ ����� ����� 68 )2 *<
-3������ ����� ����� ),*SV 0$ :+ JUDGXDO�LQFUHDVH�LQ�SRWDVVLF�VDOPRQ�FRORUHG�IHOGVSDUV��VSRGXPHQH�FRQWHQW�PD\�GHFUHDVH
-3������ ����� �����

-3������% ��� ��� 2% RYHUEXUGHQ
-3������% ��� ��� 68 *< VWHHS�IROLDWLRQ��DERXW����GHJUHHV
-3������% ��� ��� ),*SV 0$ :+
-3������% ��� ���� 68 )2 *<
-3������% ���� ���� ),*SV 0$ :+
-3������% ���� ���� 68 )2 *<

-3������% ���� ���� ),*SV 0$ :+ ORZHU�FRQWDFW�SDUDOOHO�WR�IROLDWLRQ�RI�PHWDVHGLPHQW���6KDOORZ�DQJOH��3HJPDWLWH�ZLWK�]RQHV�RI�GDUN�JUHHQ�DQJXODU�PLQHUDO�
DURXQG�WKH����P

-3������% ���� ����� 68 )2 *< SHJPDWLWLF��TW]�ULFK�]RQHV��VXESDUDOOHO�WR�IROLDWLRQ����3HJPDWLWLF�]RQHV�KRPRJHQHRXV�TW]�GRPLQDWHG�DERXW�XS�WR����FP�
WKLFN

-3������% ����� ����� ),*S 0$ :+
-3������% ����� ����� 68 )2 *<
-3������% ����� ����� 0,* 0$ %. FRQWDFW�LV�SDUDOOHO�WR�IROLDWLRQ�RI�PHWDVHGLPHQWV
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''+BQR� )URP��P� 7R��P� /LWKRORJ\ /LWKRORJ\�WH[WXUH &RORU )ROLDWLRQ�
���WR�&$� 'HVFULSWLRQ�&RPPHQWV

-3������& ��� ��� 2% FDVLQJ
-3������& ��� ��� 68 0$ *< GDUN�JUH\�ILQH�JUDLQHG�PDVVLYH�PHWDVHGLPHQWV
-3������& ��� ��� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH
-3������& ��� ���� 68 )2 *< � GDUN�JUH\�IROLDWHG�ILQH�JUDLQHG�PHWDVHGLPHQWV�&$��
-3������& ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH
-3������& ���� ���� 68 )2 *< � GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV
-3������& ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�
-3������& ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�
-3������& ���� ���� 0,' 0$ '. EODFN�PDVVLYH�ILQH�WR�PHGLXP�JUDLQHG�GLDEDVH�VKDUS�XSSHU�DQG�ORZHU�FRQWDFW�&$��
-3������& ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV
-3������& ���� ���� ),T 0$ :+ ZKLWH�PDVVLYH�TXDUW]�YHLQ
-3������& ���� ���� 0,* 0$ *1 GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������& ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH��VKDUS�XSSHU�DQG�ORZHU�FRQWDFW�&$���
-3������& ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������& ���� ����� 0,* 0$ *1 GDUN�JUHHQ��FRDUVH�JUDLQHG�PDVVLYH�JDEEUR�

-3������ ��� ��� 2% :+ ZKLWH��EHLJH��XQFRQVROLGDWHG�ILQH�VDQG��VOLJKWO\�FOD\LVK

-3������ ��� ����� 68 )2 *< ZHOO�GHILQHG��FRQVLVWHQW��IROLDWLRQ��&RQVLVWHQW�GLS�DV�ZHOO���,Q�VOLJKW�DQJOH�WR�FRUH�D[LV��7KHUHIRUH�YHU\�OLNHO\�VXEYHUWLFDO�
WR�YHUWLFDO�GLS�DV�LQGLFDWHG�E\�RXWFURSV�QHDUE\�VXUURXQGLQJV��6WULNH�RI�IROLDWLRQ�LV�(DVW�:HVWHUO\�

-3������ ����� ����� ),*SV 0$ :+ VRPH�ZHOO�GHILQHG�VSRGXPHQH�FU\VWDOV
-3������ ����� ����� 68 )2 *< YHU\�GDUN�JUH\��0LQRU�]RQH�RI�IHZ�PP�DORQJ�FRQWDFW�ZLWK�SHJPDWLWH
-3������ ����� ����� ),*SV 0$ :+
-3������ ����� ����� 68 0$ *<
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$SSHQGL[2&��'HYLIOH[�VXUYH\�IRU�WKH�''+V�FROODUHG�E\�,PDJLQH�/LWKLXP�LQ�WKH�ZHVWHUQ�VHFWRU�RI�WKH�
-DFNSRW�SURSHUW\�

''+B,'� 'HSWK��P� 6XUYH\�
7\SH $]LPXW���� &RUUHFWHG�

$]LPXW���� 3OXQJH����

-3������% ���� 'HYLIOH[ ������ ������ ������
-3������% ���� 'HYLIOH[ ������ ������ ������
-3������% ����� 'HYLIOH[ ������ ������ ������

-3������& ��� 'HYLIOH[ ������ ������ ������

-3������ ���� 'HYLIOH[ ������ ���� ������

-3������% ���� ���� ���� ���� ����

-3������ ����� 'HYLIOH[ ������ ������ ������

-3������ ���� 'HYLIOH[ ������ ������ ������

-3������% ���� 'HYLIOH[ ������ ������ ������

-3������ ����� 'HYLIOH[ ������ ������ ������

-3������ ���� 'HYLIOH[ ������ ������ ������

-3������ ���� ���� ���� ���� ����

-3������ ���� 'HYLIOH[ ������ ������ ������

-3������ ���� ���� ���� ���� ����

-3������% ���� 'HYLIOH[ ������ ������ ������

-3������ ���� 'HYLIOH[ ������ ������ ������

-3������ ���� 'HYLIOH[ ������ ������ ������

-3������% ���� 'HYLIOH[ ������ ������ ������
-3������% ���� 'HYLIOH[ ������ ������ ������

-3������ ���� 'HYLIOH[ ������ ������ ������

-3������ ���� 'HYLIOH[ ������ ������ ������

-3������ ���� 'HYLIOH[ ������ ������ ������
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$SSHQGL[��'��/RJV�RI�,PDJLQH�/LWKLXP�GULOOKROHV�FROODUHG�LQ�WKH�ZHVWHUQ�VHFWRU�RI�WKH�-DFNSRW�SURSHUW\�

''+BQR� )URP��P� 7R��P� /LWKRORJ\ /LWKRORJ\�
7H[WXUH &RORU )ROLDWLRQ�

���WR�&$� 'HVFULSWLRQ�&RPPHQWV

-3������% ��� ��� 2% RYHUEXUGHQ
-3������% ��� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�FXW�E\�ORZ�&$�FP�VL]H�TXDUW]�YHLQV
-3������% ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�WR�FRDUVH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$�������SLQN�JDUQHWV��KLJK�PHWDPRUSKLVP�]RQH����

EHLJH�JDUQHWV
-3������% ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV
-3������% ���� ���� ),*S 0$ :+ ZKLWH�PDVVLYH�IHOVLF�GLNH�FRQWDFW�&$���
-3������% ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������% ���� ����� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������% ����� ����� ),*S 0$ :+ ZKLWH�WR�OLJKW�JUHHQ�PDVVLYH�IHOVLF�GLNH�VKDUS�ORZHU�DQG�XSSHU��FRQWDFW�&$���
-3������% ����� ����� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV
-3������% ����� ����� ),T 0$ :+ ZKLWH�WR�FOHDU�TXDUW]�YHLQ�VKDUS�XSSHU�DQG�ORZHU�FRQWDFW�&$���
-3������% ����� ����� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV
-3������% ����� ����� ),T 0$ :+ ZKLWH����FP�ZLGH�PDVVLYH�TXDUW]�YHLQV���XQLWV�SDUDOOHO�WR�IROLDWLRQ�&$���
-3������% ����� ����� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�ZLWK�LQFUHDVLQJ�IROLDWLRQ�&$���
-3������% ����� ����� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�KLJK�VWUDLQ�GHIRUPDWLRQ�&D����ORFDOO\�SLQN�JDUQHWV���
-3������% ����� ����� ),T 0$ :+ ZKLWH�PDVVLYH�TXDUW]�YHLQ�ZLWK�VKDUS�XSSHU�DQG�ORZHU�FRQWDFW
-3������% ����� ����� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������% ����� ����� 0,* 0$ *1 GDUN�JUHHQ�PHGLXP�WR�FRDUVH�JUDLQHG�XOWUDPDILF�GLNH�VKDUS�XSSHU�FRQWDFW�&$����DQG�ORFDOO\�WHFWRQLF�EUHFFLD��

UHFHPHQWHG�S\UR[HQH�ULFK��FKORULWL]HG��
-3������% ����� ����� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�ORFDOO\�IUDJPHQWHG�&$���
-3������% ����� ����� ),*S 0$ *< GDUN�JUH\�ILQH�WR�PHGLXP�JUDLQHG�JUDQLWH�PDVVLYH
-3������% ����� ����� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�ORFDOO\�IUDJPHQWHG�&$���
-3������% ����� ����� ),*S 0$ *< GDUN�JUH\�ILQH�WR�PHGLXP�JUDLQHG�JUDQLWH�PDVVLYH
-3������% ����� ����� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV

-3������& ��� ��� 2% RYHUEXUGHQ
-3������& ��� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������& ���� ���� ),T :+ ZKLWH�VXE�SDUDOOHO�TXDUW]�YHLQ�&$���
-3������& ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�SLQN�DQG�EHLJH�FRDUVH�JUDLQHG�JDUQHW������DOWHUDWLRQ�IURP������

WR���������VLOLFD��FKORULWH��JDUQHW�
-3������& ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������& ���� ���� ),T 0$ :+ ZKLWH�WR�FOHDU�ILQH�JUDLQHG�PDVVLYH�TXDUW]�YHLQ�ORZHU�FRQWDFW�&$����XSSHU���
-3������& ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�ORFDOO\�VWURQJO\�IROLDWHG�&$���

-3������ ��� ��� 2% RYHUEXUGHQ
-3������ ��� ��� ),*SV 0$ :+ ZKLWH�PDVVLYH�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�ODUJH�PXVFRYLWH�IODNHV�UXVW\�RQ�IUDFWXUH�SODQHV
-3������ ��� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�ORFDOO\�IROLDWHG�PHWDVHGLPHQWV�&$����FXW�E\�FP�VL]H�DORQJ�IROLDWLRQ�TXDUW]�

YHLQ
-3������ ���� ���� ),T 0$ :+ ZKLWH�WR�FOHDU�PDVVLYH�TXDUW]�YHLQ
-3������ ���� ���� 68 )2 *< GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV
-3������ ���� ���� ),T 0$ :+ ZKLWH�WR�FOHDU�PDVVLYH�TXDUW]�YHLQ
-3������ ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� ),$ 0$ *< GDUN�JUH\�PHGLXP�JUDLQHG�PDVVLYH�JUDQLWH
-3������ ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���

-3������% ��� ��� 2% RYHUEXUGHQ
-3������% ��� ��� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH
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$SSHQGL[��'��/RJV�RI�,PDJLQH�/LWKLXP�GULOOKROHV�FROODUHG�LQ�WKH�ZHVWHUQ�VHFWRU�RI�WKH�-DFNSRW�SURSHUW\�

''+BQR� )URP��P� 7R��P� /LWKRORJ\ /LWKRORJ\�
7H[WXUH &RORU )ROLDWLRQ�

���WR�&$� 'HVFULSWLRQ�&RPPHQWV

-3������% ��� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���

-3������ ��� ��� 2% RYHUEXUGHQ

-3������ ��� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$�����ZKLWH�TXDUW]�YHLQ�IURP�������WR������P�DQG�IURP�
������WR������P

-3������ ���� ���� ),T 0$ :+ ZKLWH�PDVVLYH�TXDUW]�YHLQ�LQ�PHWDVHGLPHQWV�KRVW�URFN

-3������ ���� ���� 68 )2 *< �� GDUN�JUH\�IROLDWHG�ILQH�WR�FRDUVH�JUDLQHG�PHWDVHGLPHQWV�LQFUHDVHG�IROLDWLRQ�IURP�������WR������P���ORFDOO\�
SURWRJQHLVV�FP�VL]H�EHLJH�DQG�SLQN��JDUQHWV�FOXVWHU�IURP�������WR����P

-3������ ���� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV��FXW�E\�VHW�RI�FP�VL]H�ZKLWH�YHLQV���SUHVHQFH�RI�JDUQHWV�IURP����
WR������P��&$���

-3������ ���� ����� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���������SLQN�DQG�EHLJH�JDUQHWV�IURP��������WR�������P

-3������% ��� ��� 2% RYHUEXUGHQ

-3������% ��� ���� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�ORFDOO\����WR����FP��VKHDUHG�PDILF�GLNHV�ZLWK�LQFUHDVHG�JDUQHW�
FRQWHQW�

-3������ ��� ��� 2% RYHUEXUGHQ
-3������ ��� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$�����ORFDOO\�IHZ�JDUQHWV
-3������ ���� ���� 0,' )2 *1 �� GDUN�JUHHQ�ILQH�JUDLQHG�VKHDUHG�GLDEDVH�&$���
-3������ ���� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�ORFDOO\�EDQGHG�TXDUW]�FDUERQDWH�YHLQOHWV�DQG�FKORULWL]HG�
-3������ ���� ���� ),T 0$ :+ ZKLWH�WR�FOHDU�TXDUW]�YHLQ�LQ�FRXQWU\�URFN�PHWDVHGLPHQWV�

-3������ ���� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�VWURQJO\�IROLDWHG���SDUDJQHLVV�RI�PHWDVHGLPHQWV��&$����VLOLFLILFDWLRQ�DQG�IHZ�VXOSKLGHV�

-3������ ���� ���� 0,' 0$ '. EODFN�ILQH�JUDLQHG�PDVVLYH�GLDEDVH�GLNH��ORFDOO\�IROLDWHG�DQG�PL[HG�ZLWK�FRXQWU\�URFN

-3������ ���� ����� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV��ZKLWH�PDVVLYH�TXDUW]�YHLQ�IURP�����WR���������JDUQHWV�FOXVWHU�IURP�
����WR������P�DXWREUHFFLD�IURP��������WR�������ZLWK����FDUERQDWH�PDWUL[�

-3������ ����� ����� 0,' 0$ '. EODFN�ILQH�JUDLQHG�PDVVLYH�GLDEDVH�GLNH
-3������ ����� ����� 68 )2 *< �� GDUN�JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���

-3������ ��� ��� 2% RYHUEXUGHQ
-3������ ��� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$�����ORFDOO\�IUDJPHQWHG�
-3������ ���� ���� 0,' 0$ *1 GDUN�JUHHQ�ILQH�JUDLQHG�PDVVLYH�GLDEDVH�GLNH�

-3������ ���� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�FXW�E\�FP�VL]H�ZKLWH�TXDUW]�YHLQ�IURP�������WR������P�ORFDO�
RFFXUUHQFH�RI�JDUQHWV�

-3������ ���� ���� 0,' 0$ '. EODFN�ILQH�JUDLQHG�PDVVLYH�GLDEDVH�GLNH
-3������ ���� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$�������SLQN�JDUQHWV�IURP����WR������P

-3������ ��� ��� 2% RYHUEXUGHQ
-3������ ��� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH
-3������ ���� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
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$SSHQGL[��'��/RJV�RI�,PDJLQH�/LWKLXP�GULOOKROHV�FROODUHG�LQ�WKH�ZHVWHUQ�VHFWRU�RI�WKH�-DFNSRW�SURSHUW\�

''+BQR� )URP��P� 7R��P� /LWKRORJ\ /LWKRORJ\�
7H[WXUH &RORU )ROLDWLRQ�

���WR�&$� 'HVFULSWLRQ�&RPPHQWV

-3������ ��� ��� 2% RYHUEXUGHQ
-3������ ��� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWHV�

-3������ ���� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$�����ORFDOO\�SLQN�JDUQHWV��TXDUW]�YHLQ�IURP������WR������������WR�
������������WR��������������WR������P

-3������ ��� ��� 2% RYHUEXUGHQ
-3������ ��� ��� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH��ORFDOO\�UXVW\�RQ�IUDFWXUHV
-3������ ��� ��� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������ ��� ��� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH
-3������ ��� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���

-3������% ��� ��� 2% RYHUEXUGHQ
-3������% ��� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH
-3������% ���� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���

-3������ ��� ��� 2% RYHUEXUGHQ
-3������ ��� ��� ),*SV 0$ :+ ZKLWH�PDVVLYH�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH

-3������ ��� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$�����ORFDOO\�IHZ�TXDUW]�YHLQV�IURP������WR�������������WR�������
DQG�������WR�������DQG�IURP�������WR������P

-3������ ��� ��� 2% RYHUEXUGHQ
-3������ ��� ��� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�
-3������ ��� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���

-3������% ��� ��� 2% 2YHUEXUGHQ

-3������% ��� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$����ORFDOO\�FKORULWL]HG�DQG�FDUERQDWH�DOWHUDWLRQ��ORFDOO\�UXVW\�RQ�
IUDFWXUHV�IURP������WR��P���IUDJPHQWHG�IURP������WR���P��FRQVLVWHQW�EDQGLQJ�PP�WR�FP�VL]H�TXDUW]�YHLQ�

-3������ ��� ��� 2% RYHUEXUGHQ
-3������ ��� ��� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH
-3������ ��� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���

-3������ ��� ��� 2% RYHUEXUGHQ
-3������ ��� ��� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH
-3������ ��� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$����

-3������ ��� ��� 2% RYHUEXUGHQ
-3������ ��� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�DQG�IUDJPHQWHG�PHWDVHGLPHQWV��&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH��IUDJPHQWHG�
-3������ ���� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�DQG�IUDJPHQWHG�PHWDVHGLPHQWV��&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�LQWUXVLRQ
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$SSHQGL[��'��/RJV�RI�,PDJLQH�/LWKLXP�GULOOKROHV�FROODUHG�LQ�WKH�ZHVWHUQ�VHFWRU�RI�WKH�-DFNSRW�SURSHUW\�

''+BQR� )URP��P� 7R��P� /LWKRORJ\ /LWKRORJ\�
7H[WXUH &RORU )ROLDWLRQ�

���WR�&$� 'HVFULSWLRQ�&RPPHQWV

-3������ ���� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH��ODUJH�PXVFRYLWH�
-3������ ���� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$���
-3������ ���� ���� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH�
-3������ ���� ���� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV��&$�����FRQVLVWHQW�PP�VL]H�EHGGLQJ��IHZ�SLQN�ILQH�JDUQHWV�
-3������ ���� ���� 0,' 0$ *1 JUHHQ�ILQH�WR�PHGLXP�JUDLQHG�ZHDNO\�IROLDWHG�GLDEDVH�ZLWK�VKDUS�XSSHU�DQG�ORZHU�FRQWDFW�&$������
-3������ ���� ����� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV��&$�����FRQVLVWHQW�PP�VL]H�EHGGLQJ��IHZ�SLQN�ILQH�JDUQHWV�
-3������ ����� ����� 0,' 0$ *1 JUHHQ�ILQH�WR�PHGLXP�JUDLQHG�PDVVLYH�GLDEDVH�GLNH��VKDUS�XSSHU�DQG�ORZHU�FRQWDFW�&$���
-3������ ����� ����� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV��&$�����FRQVLVWHQW�PP�VL]H�EHGGLQJ�
-3������ ����� ����� ),*SV 0$ :+ ZKLWH�PDVVLYH�PHGLXP�WR�FRDUVH�JUDLQHG�VSRGXPHQH�SHJPDWLWH��VKDUS�XSSHU�DQG�ORZHU�FRQWDFW�&$���
-3������ ����� ����� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV��&$�����FRQVLVWHQW�PP�VL]H�EHGGLQJ�
-3������ ����� ����� 0,' 0$ %. EODFN�ILQH�WR�PHGLXP�JUDLQHG�GLDEDVH�GLNH

-3������ ����� ����� 68 )2 *< �� JUH\�ILQH�JUDLQHG�ODPLQDWHG�PHWDVHGLPHQWV�&$����FRQVLVWHQW�EHGGLQJ��ORFDOO\�LPSRUWDQW�PHGLXP�WR�FRDUVH�
JUDLQHG�SLQN�JDUQHWV
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-11551

Report Date: 21-Sep-22

Date Submitted: 12-Aug-22

Your Reference: Jackpot
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Arvin Ramos

CERTIFICATE OF ANALYSIS

10 Core samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

1A2-Tbay QOP AA-Au (Au - Fire Assay AA) 2022-08-24 21:22:37

1F2-Tbay QOP Total (Total Digestion ICPOES) 2022-09-09 17:04:56

REPORT A22-11551

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

If value exceeds upper limit we recommend reassay by fire assay gravimetric-Code 1A3

Values which exceed the upper limit should be assayed for accurate numbers.

CERTIFIED BY:

 Mark Vandergeest 
Quality Control Coordinator

LabID: 673

ACTIVATION LABORATORIES LTD.
1201 Walsh Street West, Thunder Bay, Ontario, Canada, P7E 4X6 

TELEPHONE +807 622-6707 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Tbay@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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Results                        Activation Laboratories Ltd.                            Report: A22-11551

Analyte Symbol Au Ag Al As Ba Be Bi Ca Cd Co Cr Cu Fe Ga K Mg Li Mn Mo Na Ni P Pb
Unit Symbol ppb ppm % ppm ppm ppm ppm % ppm ppm ppm ppm % ppm % % ppm ppm ppm % ppm % ppm
Lower Limit 5 0.3 0.01 3 7 1 2 0.01 0.3 1 1 1 0.01 1 0.01 0.01 1 1 1 0.01 1 0.001 3
Method Code FA-AA TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP
198890 5 < 0.3 5.06 8 510 < 1 < 2 1.95 < 0.3 11 81 40 2.49 14 1.14 0.85 148 446 1 1.39 36 0.044 9
198891 < 5 0.4 5.43 < 3 495 1 < 2 2.65 < 0.3 9 73 55 2.45 14 1.33 1.00 138 448 1 1.58 31 0.036 13
198892 < 5 0.8 4.72 8 627 1 < 2 1.90 < 0.3 13 132 46 2.78 17 1.33 0.93 141 544 < 1 1.79 43 0.051 22
198893 < 5 0.4 5.64 6 442 1 < 2 1.91 < 0.3 14 104 63 2.97 13 1.35 1.13 143 531 1 1.59 42 0.041 8
198894 < 5 0.3 7.65 4 971 1 < 2 0.98 < 0.3 17 128 47 4.09 19 2.25 1.49 55 517 2 1.89 59 0.065 16
198895 < 5 0.4 7.11 < 3 735 1 < 2 1.99 < 0.3 17 108 55 3.80 17 1.90 1.31 61 548 2 1.97 52 0.047 14
198896 12 < 0.3 8.54 6 619 15 < 2 1.99 < 0.3 19 108 42 4.32 22 2.27 1.70 85 593 21 2.36 62 0.265 21
198897 15 0.6 4.88 6 172 < 1 3 3.34 0.4 10 104 167 13.6 14 0.85 0.99 27 986 3 0.37 33 0.120 4
198898 10 0.5 7.50 5 337 1 < 2 2.88 < 0.3 17 134 47 13.7 19 1.41 1.78 41 923 < 1 0.74 61 0.068 6
198899 59 0.4 8.55 3 438 2 < 2 1.88 < 0.3 22 135 77 9.66 20 2.02 1.86 90 900 13 0.96 77 0.063 8
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Results                        Activation Laboratories Ltd.                            Report: A22-11551

Analyte Symbol Sb S Sc Sr Te Ti Tl U V W Y Zn Zr
Unit Symbol ppm % ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm
Lower Limit 5 0.01 4 1 2 0.01 5 10 2 5 1 1 5
Method Code TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP
198890 < 5 0.18 8 205 10 0.20 < 5 < 10 58 < 5 8 57 50
198891 < 5 0.19 7 166 < 2 0.17 < 5 < 10 54 < 5 9 62 81
198892 6 0.26 7 253 7 0.25 < 5 < 10 71 < 5 7 62 142
198893 < 5 0.23 10 189 7 0.22 < 5 < 10 66 < 5 7 60 106
198894 < 5 0.17 15 225 < 2 0.32 < 5 < 10 102 < 5 13 85 112
198895 < 5 0.22 13 197 6 0.28 < 5 < 10 92 < 5 10 75 106
198896 < 5 0.12 16 331 7 0.28 < 5 < 10 110 < 5 14 113 81
198897 < 5 2.60 6 111 < 2 0.16 < 5 < 10 56 < 5 9 49 60
198898 < 5 0.38 15 121 12 0.30 < 5 < 10 113 < 5 13 63 92
198899 < 5 0.56 19 152 6 0.36 < 5 < 10 136 < 5 15 75 100
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QC                        Activation Laboratories Ltd.                            Report: A22-11551

Analyte Symbol Au Ag Al As Ba Be Bi Ca Cd Co Cr Cu Fe Ga K Mg Li Mn Mo Na Ni P Pb
Unit Symbol ppb ppm % ppm ppm ppm ppm % ppm ppm ppm ppm % ppm % % ppm ppm ppm % ppm % ppm
Lower Limit 5 0.3 0.01 3 7 1 2 0.01 0.3 1 1 1 0.01 1 0.01 0.01 1 1 1 0.01 1 0.001 3
Method Code FA-AA TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP
Oreas 72a (4
Acid) Meas

< 3 146 173 342 9.93 6260

Oreas 72a (4
Acid) Cert

  14.7   157   228   316   9.63   6930.0
00

Oreas 72a (4
Acid) Meas

11 141 240 316 9.35 6150

Oreas 72a (4
Acid) Cert

  14.7   157   228   316   9.63   6930.0
00

Oreas 72a (4
Acid) Meas

5 145 186 334 9.76 6300

Oreas 72a (4
Acid) Cert

  14.7   157   228   316   9.63   6930.0
00

OREAS 98 (4
Acid) Meas

41.1 73 119 > 10000 290

OREAS 98 (4
Acid) Cert

  45.1   97.2 121   14800
0.0

345

OREAS 904 (4
Acid) Meas

0.5 6.27 87 213 10 3 0.05 92 62 6160 6.83 17 2.15 0.60 15 456 2 0.04 45 0.096 8

OREAS 904 (4
Acid) Cert

0.551 6.30 98.0 194 7.86 4.05 0.0460 83.0 54.0 6120 6.68 16.7 3.31 0.556 16.7 410 2.12 0.0340 40.1 0.0980 10.6

OREAS 904 (4
Acid) Meas

0.6 6.47 104 189 10 3 0.05 93 62 6170 6.71 18 2.02 0.60 16 479 2 0.04 46 0.103 10

OREAS 904 (4
Acid) Cert

0.551 6.30 98.0 194 7.86 4.05 0.0460 83.0 54.0 6120 6.68 16.7 3.31 0.556 16.7 410 2.12 0.0340 40.1 0.0980 10.6

SBC-1 Meas 22 831 3 < 2 0.5 21 86 39 26 162 2 81 28
SBC-1 Cert   25.7   788.0   3.20   0.70   0.40   22.7   109 31.0   27.0 163 2 83   35.0
OREAS 96 (4
Acid) Meas

11.7 30 49 > 10000 89

OREAS 96 (4
Acid) Cert

11.5 26.3 49.9 39300 101

OREAS 96 (4
Acid) Meas

11.7 24 50 > 10000 90

OREAS 96 (4
Acid) Cert

11.5 26.3 49.9 39300 101

OREAS 96 (4
Acid) Meas

11.5 18 50 > 10000 88

OREAS 96 (4
Acid) Cert

11.5 26.3 49.9 39300 101

OREAS 923 (4
Acid) Meas

1.7 7.49 6 446 3 14 0.50 0.3 24 90 4650 6.98 21 2.46 1.87 32 1020 < 1 0.33 38 0.066 82

OREAS 923 (4
Acid) Cert

1.60 7.29 7.61 434 2.42 21.4 0.473 0.420 23.1 71.0 4230 6.43 20.3 2.51 1.69 31.4 950 0.930 0.324 35.8 0.0630 83.0

OREAS 923 (4
Acid) Meas

2.1 7.25 6 432 2 23 0.50 0.4 23 82 4510 6.68 20 2.34 1.81 30 985 < 1 0.32 37 0.065 73

OREAS 923 (4
Acid) Cert

1.60 7.29 7.61 434 2.42 21.4 0.473 0.420 23.1 71.0 4230 6.43 20.3 2.51 1.69 31.4 950 0.930 0.324 35.8 0.0630 83.0

OREAS 238 (Fire
Assay) Meas

3050

OREAS 238 (Fire
Assay) Cert

3030

Oreas E1336 (Fire
Assay) Meas

507

Oreas E1336 (Fire
Assay) Cert 510.000
OREAS 681 (4
Acid) Meas

< 0.3 7.69 396 1 < 2 5.80 48 1640 274 7.91 15 1.37 5.36 12 1300 1 1.46 456 0.129 4

OREAS 681 (4
Acid) Cert

0.118 7.91 442 1.41 0.0980 5.98 51.0 1640 264 7.47 17.6 1.35 5.19 13.0 1310 1.38 1.61 503 0.141 10.2
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QC                        Activation Laboratories Ltd.                            Report: A22-11551

Analyte Symbol Au Ag Al As Ba Be Bi Ca Cd Co Cr Cu Fe Ga K Mg Li Mn Mo Na Ni P Pb
Unit Symbol ppb ppm % ppm ppm ppm ppm % ppm ppm ppm ppm % ppm % % ppm ppm ppm % ppm % ppm
Lower Limit 5 0.3 0.01 3 7 1 2 0.01 0.3 1 1 1 0.01 1 0.01 0.01 1 1 1 0.01 1 0.001 3
Method Code FA-AA TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP
OREAS 681 (4
Acid) Meas

0.3 7.66 421 1 < 2 5.71 47 1670 267 7.40 16 1.35 5.06 13 1270 < 1 1.58 457 0.122 5

OREAS 681 (4
Acid) Cert

0.118 7.91 442 1.41 0.0980 5.98 51.0 1640 264 7.47 17.6 1.35 5.19 13.0 1310 1.38 1.61 503 0.141 10.2

OREAS 247 (4
Acid) Meas

2.4 6.02 3080 542 2 < 2 0.89 < 0.3 13 96 42 3.30 18 2.08 1.28 30 396 < 1 0.46 47 0.042 28

OREAS 247 (4
Acid) Cert

2.16 6.08 3510 550 2.23 0.580 0.826 0.0650 12.0 97.0 42.2 3.32 16.3 2.45 1.22 31.8 360 1.76 0.499 45.9 0.0480 31.9

OREAS 247 (4
Acid) Meas

2.7 6.24 3270 589 2 < 2 0.90 0.9 13 96 45 3.32 17 2.06 1.28 32 391 < 1 0.48 50 0.044 29

OREAS 247 (4
Acid) Cert

2.16 6.08 3510 550 2.23 0.580 0.826 0.0650 12.0 97.0 42.2 3.32 16.3 2.45 1.22 31.8 360 1.76 0.499 45.9 0.0480 31.9

OREAS 620 (4
Acid) Meas

41.9 6.75 43 255 3 3 1.75 169 14 23 1760 3.03 24 0.56 0.36 19 441 9 1.78 16 0.037 > 5000

OREAS 620 (4
Acid) Cert

38.5 6.72 50 2490 2 2 1.60 163 12 22 1730 2.94 24 2.6 0.34 20 440 9 1.94 15 0.035 7740

OREAS 620 (4
Acid) Meas

42.9 7.08 49 152 3 < 2 1.77 166 13 25 1820 3.04 25 2.46 0.37 20 451 9 1.98 18 0.037 > 5000

OREAS 620 (4
Acid) Cert

38.5 6.72 50 2490 2 2 1.60 163 12 22 1730 2.94 24 2.63 0.34 20 440 9 1.94 15 0.035 7740

OREAS 620 (4
Acid) Meas

40.7 6.65 43 171 2 < 2 1.66 156 13 31 1660 2.85 23 1.10 0.34 18 411 8 1.84 19 0.036 > 5000

OREAS 620 (4
Acid) Cert

38.5 6.72 50 2490 2 2 1.60 163 12 22 1730 2.94 24 2.63 0.34 20 440 9 1.94 15 0.035 7740

198898 Orig 10
198898 Dup 11
Method Blank < 5
Method Blank < 0.3 < 0.01 < 3 < 7 < 1 < 2 < 0.01 < 0.3 < 1 7 < 1 < 0.01 < 1 < 0.01 < 0.01 < 1 < 1 < 0.01 < 1 < 0.001 < 3
Method Blank < 0.3 < 0.01 < 3 < 7 < 1 < 2 < 0.01 < 0.3 < 1 5 < 1 < 0.01 < 1 < 0.01 < 0.01 < 1 < 1 < 0.01 < 1 < 0.001 < 3
Method Blank < 0.3 < 0.01 < 3 < 7 < 1 < 2 < 0.01 < 0.3 < 1 9 < 1 < 0.01 < 1 < 0.01 < 0.01 < 1 < 1 < 0.01 < 1 < 0.001 < 3
Method Blank < 0.3 < 0.01 < 3 < 7 < 1 < 2 < 0.01 < 0.3 < 1 1 < 0.01 < 1 < 0.01 < 0.01 < 1 10 < 1 < 0.01 < 1 < 0.001 < 3
Method Blank < 0.3 < 0.01 < 3 < 7 < 1 < 2 < 0.01 < 0.3 < 1 10 < 1 < 0.01 < 1 < 0.01 < 0.01 < 1 < 1 < 0.01 < 1 < 0.001 < 3
Method Blank < 0.3 < 0.01 < 3 < 7 < 1 < 2 < 0.01 < 0.3 < 1 10 < 1 < 0.01 < 1 < 0.01 < 0.01 < 1 < 1 < 0.01 < 1 < 0.001 < 3
Method Blank < 0.3 < 0.01 < 3 < 7 < 1 < 2 < 0.01 < 0.3 < 1 5 < 1 < 0.01 < 1 < 0.01 < 0.01 < 1 < 1 < 0.01 < 1 < 0.001 < 3
Method Blank < 0.3 < 0.01 < 3 < 7 < 1 < 2 < 0.01 < 0.3 < 1 5 < 1 < 0.01 < 1 < 0.01 < 0.01 < 1 < 1 < 0.01 < 1 < 0.001 < 3
Method Blank < 0.3 < 0.01 < 3 < 7 < 1 < 2 < 0.01 < 0.3 < 1 < 1 < 0.01 < 1 < 0.01 < 0.01 < 1 < 1 < 0.01 < 1 < 0.001 < 3
Method Blank < 0.3 < 0.01 < 3 < 7 < 1 < 2 < 0.01 < 0.3 < 1 8 < 1 < 0.01 < 1 < 0.01 < 0.01 < 1 < 1 < 0.01 < 1 < 0.001 < 3
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QC                        Activation Laboratories Ltd.                            Report: A22-11551

Analyte Symbol Sb S Sc Sr Te Ti Tl U V W Y Zn Zr
Unit Symbol ppm % ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm
Lower Limit 5 0.01 4 1 2 0.01 5 10 2 5 1 1 5
Method Code TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP
Oreas 72a (4
Acid) Meas

1.85

Oreas 72a (4
Acid) Cert

  1.74

Oreas 72a (4
Acid) Meas

1.66

Oreas 72a (4
Acid) Cert

  1.74

Oreas 72a (4
Acid) Meas

1.68

Oreas 72a (4
Acid) Cert

  1.74

OREAS 98 (4
Acid) Meas

11 14.6 1280

OREAS 98 (4
Acid) Cert

  20.1   15.5 1360

OREAS 904 (4
Acid) Meas

< 5 0.07 12 31 < 5 < 10 78 < 5 36 29 46

OREAS 904 (4
Acid) Cert

1.48 0.0630 11.2 27.2 0.520 8.43 76.0 2.12 31.5 26.3 171

OREAS 904 (4
Acid) Meas

< 5 0.07 12 30 < 5 < 10 88 < 5 35 28 81

OREAS 904 (4
Acid) Cert

1.48 0.0630 11.2 27.2 0.520 8.43 76.0 2.12 31.5 26.3 171

SBC-1 Meas < 5 20 183 0.50 < 5 < 10 221 5 32 185 121
SBC-1 Cert   1.01   20.0   178.0   0.51   0.89   5.76   220.0   1.60   36.5 186   134.0
OREAS 96 (4
Acid) Meas

9 4.50 443

OREAS 96 (4
Acid) Cert

5.09 4.19 457

OREAS 96 (4
Acid) Meas

< 5 4.29 448

OREAS 96 (4
Acid) Cert

5.09 4.19 457

OREAS 96 (4
Acid) Meas

< 5 4.30 446

OREAS 96 (4
Acid) Cert

5.09 4.19 457

OREAS 923 (4
Acid) Meas

< 5 0.78 13 46 0.43 < 5 < 10 99 9 28 359 132

OREAS 923 (4
Acid) Cert

1.29 0.691 13.1 43.0 0.405 0.860 3.06 91.0 4.85 26.4 345 116

OREAS 923 (4
Acid) Meas

< 5 0.76 13 45 0.42 < 5 < 10 96 10 27 354 129

OREAS 923 (4
Acid) Cert

1.29 0.691 13.1 43.0 0.405 0.860 3.06 91.0 4.85 26.4 345 116

OREAS 238 (Fire
Assay) Meas
OREAS 238 (Fire
Assay) Cert
Oreas E1336 (Fire
Assay) Meas
Oreas E1336 (Fire
Assay) Cert
OREAS 681 (4
Acid) Meas

< 5 0.11 26 436 0.50 < 10 225 6 16 79 57

OREAS 681 (4
Acid) Cert

0.240 0.109 27.7 478 0.588 1.44 253 1.09 17.5 88.0 58.0
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QC                        Activation Laboratories Ltd.                            Report: A22-11551

Analyte Symbol Sb S Sc Sr Te Ti Tl U V W Y Zn Zr
Unit Symbol ppm % ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm
Lower Limit 5 0.01 4 1 2 0.01 5 10 2 5 1 1 5
Method Code TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP TD-ICP
OREAS 681 (4
Acid) Meas

< 5 0.10 26 431 0.42 < 10 210 < 5 16 77 47

OREAS 681 (4
Acid) Cert

0.240 0.109 27.7 478 0.588 1.44 253 1.09 17.5 88.0 58.0

OREAS 247 (4
Acid) Meas

323 0.76 12 103 0.33 < 5 < 10 69 < 5 19 89 120

OREAS 247 (4
Acid) Cert

3300 0.714 11.4 96.0 0.390 0.800 2.53 82.0 7.88 13.1 86.0 125

OREAS 247 (4
Acid) Meas

392 0.75 12 104 0.34 < 5 < 10 71 < 5 18 89 118

OREAS 247 (4
Acid) Cert

3300 0.714 11.4 96.0 0.390 0.800 2.53 82.0 7.88 13.1 86.0 125

OREAS 620 (4
Acid) Meas

23 2.69 5 127 0.16 < 5 < 10 23 < 5 14 > 10000 213

OREAS 620 (4
Acid) Cert

76 2.47 5 131 0.14 2 4 21 2 12 31500 202

OREAS 620 (4
Acid) Meas

15 2.72 5 129 0.17 < 5 < 10 24 < 5 14 > 10000 219

OREAS 620 (4
Acid) Cert

76 2.47 5 131 0.14 2 4 21 2 12 31500 202

OREAS 620 (4
Acid) Meas

17 2.58 6 122 0.15 < 5 < 10 22 < 5 14 > 10000 211

OREAS 620 (4
Acid) Cert

76 2.47 5 131 0.14 2 4 21 2 12 31500 202

198898 Orig
198898 Dup
Method Blank
Method Blank < 5 < 0.01 < 4 < 1 < 2 < 0.01 < 5 < 10 < 2 < 5 < 1 < 1 < 5
Method Blank < 5 < 0.01 < 4 < 1 < 2 < 0.01 < 5 < 10 < 2 < 5 < 1 < 1 < 5
Method Blank < 5 < 0.01 < 4 < 1 < 2 < 0.01 < 5 < 10 < 2 < 5 < 1 < 1 < 5
Method Blank < 5 < 0.01 < 4 < 1 < 2 < 0.01 < 5 < 10 < 2 < 5 < 1 < 1 < 5
Method Blank < 5 < 0.01 < 4 < 1 < 2 < 0.01 < 5 < 10 < 2 < 5 < 1 < 1 < 5
Method Blank < 5 < 0.01 < 4 < 1 < 2 < 0.01 < 5 < 10 < 2 < 5 < 1 1 < 5
Method Blank < 5 < 0.01 < 4 < 1 < 2 < 0.01 < 5 < 10 < 2 < 5 < 1 < 1 < 5
Method Blank < 5 < 0.01 < 4 < 1 < 2 < 0.01 < 5 < 10 < 2 < 5 < 1 2 < 5
Method Blank < 5 < 0.01 < 4 < 1 < 2 < 0.01 < 5 < 10 < 2 < 5 < 1 < 1 < 5
Method Blank < 5 < 0.01 < 4 < 1 < 2 < 0.01 < 5 < 10 < 2 < 5 < 1 < 1 < 5
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-02984

Report Date: 27-Apr-22

Date Submitted: 08-Mar-22

Your Reference:  
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Gerhard Jacob

CERTIFICATE OF ANALYSIS

55 Core samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

8-Peroxide ICPMS/ICP QOP Sodium Peroxide (Sodium Peroxide Fusion
ICPMS & ICP)

2022-04-21 07:59:21

REPORT A22-02984

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

CERTIFIED BY:

Emmanuel Eseme , Ph.D.
Quality Control Coordinator

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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Results                        Activation Laboratories Ltd.                            Report: A22-02984

Analyte Symbol Cs Ta Li
Unit Symbol % % %
Lower Limit 0.001 0.001 0.01
Method Code FUS-

MS-
Na2O2

FUS-
MS-
Na2O2

FUS-
Na2O2

144151 0.002 < 0.001 0.13
144152 0.002 0.002 < 0.01
144153 0.003 0.002 < 0.01
144154 0.003 0.002 0.02
144155 0.005 0.002 0.47
144156 0.005 0.003 0.05
144157 0.003 0.005 0.01
144158 0.004 0.001 < 0.01
144159 0.005 0.002 0.70
144160 0.007 0.002 0.43
144161 0.006 0.001 0.24
144162 0.009 0.002 0.44
144163 0.005 0.002 0.81
144164 0.004 < 0.001 0.78
144165 0.003 < 0.001 0.71
144166 0.007 0.001 0.63
144167 0.007 0.004 < 0.01
144168 0.020 0.005 0.10
144169 0.010 < 0.001 0.12
144170 0.035 0.002 1.00
144171 0.012 0.020 0.03
144172 0.012 0.006 0.33
144173 0.007 0.003 0.67
144174 0.006 0.003 0.02
144175 0.005 0.010 0.07
144176 0.003 0.002 0.44
144177 0.010 0.001 0.06
144178 0.009 < 0.001 0.21
144179 0.004 < 0.001 0.11
144180 0.016 0.001 0.09
144181 0.003 0.004 < 0.01
144182 0.003 0.002 0.01
144183 0.004 0.001 0.35
144184 0.004 0.001 0.16
144185 0.006 0.002 0.30
144186 0.004 0.002 0.47
144187 0.004 0.003 0.01
144188 0.012 0.008 0.05
144189 0.042 0.002 0.10
144190 0.004 0.002 0.11
144191 0.005 0.002 0.10
144192 0.005 0.002 0.07
144193 0.001 0.003 < 0.01
144194 0.014 < 0.001 0.13
144195 0.001 0.002 0.03
144196 0.004 0.001 0.49
144197 0.004 < 0.001 0.93
144198 0.005 < 0.001 0.74
144199 0.009 0.002 0.44
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Results                        Activation Laboratories Ltd.                            Report: A22-02984

Analyte Symbol Cs Ta Li
Unit Symbol % % %
Lower Limit 0.001 0.001 0.01
Method Code FUS-

MS-
Na2O2

FUS-
MS-
Na2O2

FUS-
Na2O2

144200 0.005 0.002 0.26
144201 0.005 < 0.001 0.19
144202 0.007 0.001 0.09
144203 0.005 < 0.001 0.81
144204 0.004 < 0.001 0.31
144205 0.001 0.001 0.01
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QC                        Activation Laboratories Ltd.                            Report: A22-02984

Analyte Symbol Cs Ta Li
Unit Symbol % % %
Lower Limit 0.001 0.001 0.01
Method Code FUS-

MS-
Na2O2

FUS-
MS-
Na2O2

FUS-
Na2O2

NCS DC86303
Meas

0.032 0.21

NCS DC86303
Cert

0.0350 0.21

NCS DC86314
Meas

0.281 1.83

NCS DC86314
Cert

0.283   1.81

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.01

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

OREAS 148
(Peroxide Fusion)
Meas

0.032 0.49

OREAS 148
(Peroxide Fusion)
Cert

0.031 0.48

144160 Orig 0.007 0.001 0.45
144160 Dup 0.006 0.002 0.41
144170 Orig 0.034 0.002 0.99
144170 Dup 0.035 0.002 1.01
144180 Orig 0.016 0.001 0.09
144180 Dup 0.016 0.001 0.09
144190 Orig 0.004 0.002 0.12
144190 Dup 0.004 0.002 0.11
144199 Orig 0.009 0.002 0.44
144199 Dup 0.009 0.002 0.43
144200 Orig 0.005 0.002 0.26
144200 Split
PREP DUP

0.005 0.002 0.25

144205 Orig 0.001 0.001 0.01
144205 Split
PREP DUP

0.001 0.001 0.01

Method Blank < 0.01
Method Blank < 0.001 < 0.001 < 0.01
Method Blank < 0.001 < 0.001
Method Blank < 0.01
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-04795

Report Date: 28-Jun-22

Date Submitted: 07-Apr-22

Your Reference: Jackpot
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Gerhard Jacob

CERTIFICATE OF ANALYSIS

20 Core samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

4F-C Infrared 2022-05-09 10:41:39

8-Peroxide ICPMS/ICP QOP Sodium Peroxide (Sodium Peroxide Fusion
ICPMS & ICP)

2022-06-03 15:50:52

REPORT A22-04795

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

Footnote:  no material for samples 144201-144205.

CERTIFIED BY:

Emmanuel Eseme , Ph.D.
Quality Control Coordinator

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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Results                        Activation Laboratories Ltd.                            Report: A22-04795

Analyte Symbol C-Total Li Cs Ta
Unit Symbol % % % %
Lower Limit 0.01 0.01 0.001 0.001
Method Code CS FUS-

Na2O2
FUS-
MS-
Na2O2

FUS-
MS-
Na2O2

53651 < 0.01 < 0.001 < 0.001
53652 < 0.01 < 0.001 < 0.001
53653 < 0.01 < 0.001 < 0.001
53654 < 0.01 < 0.001 < 0.001
53655 < 0.01 < 0.001 < 0.001
53656 < 0.01 < 0.001 < 0.001
53657 < 0.01
144208 < 0.01
144209 < 0.01
144210 0.46
144211 < 0.01
144206 < 0.01 0.002 0.023
144207 < 0.01 < 0.001 0.015
144212 0.22 0.024 0.004
144213 0.34
144214 0.02
144216 0.06
144217 0.11
144218 0.10
144215 0.01 0.09
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QC                        Activation Laboratories Ltd.                            Report: A22-04795

Analyte Symbol C-Total Li Cs Ta
Unit Symbol % % % %
Lower Limit 0.01 0.01 0.001 0.001
Method Code CS FUS-

Na2O2
FUS-
MS-
Na2O2

FUS-
MS-
Na2O2

NCS DC86315
Meas

0.826

NCS DC86315
Cert

  0.835

NCS DC86303
Meas

0.21 0.033

NCS DC86303
Cert

0.21 0.0350

NCS DC86304
Meas

1.02

NCS DC86304
Cert

  1.06

NCS DC86304
Meas

1.02

NCS DC86304
Cert

  1.06

NCS DC86304
Meas

1.07

NCS DC86304
Cert

  1.06

NCS DC86314
Meas

1.81 0.284

NCS DC86314
Cert

  1.81 0.283

NCS DC86314
Meas

1.71 0.275

NCS DC86314
Cert

  1.81 0.283

NCS DC86314
Meas

1.75

NCS DC86314
Cert

  1.81

GS311-4 Meas 1.07
GS311-4 Cert   1.11
GS311-4 Meas 1.06
GS311-4 Cert   1.11
GS311-4 Meas 1.06
GS311-4 Cert   1.11
GS311-4 Meas 1.06
GS311-4 Cert   1.11
GS311-4 Meas 1.06
GS311-4 Cert   1.11
GS311-4 Meas 1.06
GS311-4 Cert   1.11
GS311-4 Meas 1.06
GS311-4 Cert   1.11
GS311-4 Meas 1.06
GS311-4 Cert   1.11
Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.85

Lithium
Tetraborate FX-LT
100 lot#220610B

  8
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QC                        Activation Laboratories Ltd.                            Report: A22-04795

Analyte Symbol C-Total Li Cs Ta
Unit Symbol % % % %
Lower Limit 0.01 0.01 0.001 0.001
Method Code CS FUS-

Na2O2
FUS-
MS-
Na2O2

FUS-
MS-
Na2O2

Cert
Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.66

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.13

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.11

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

SiO2 Meas < 0.01
SiO2 Cert
SiO2 Meas < 0.01
SiO2 Cert
SiO2 Meas < 0.01
SiO2 Cert
SiO2 Meas < 0.01
SiO2 Cert
SiO2 Meas 0.03
SiO2 Cert
SiO2 Meas 0.03
SiO2 Cert
SiO2 Meas 0.02
SiO2 Cert
SiO2 Meas 0.03
SiO2 Cert
OREAS 922
(Peroxide Fusion)
Meas

< 0.01

OREAS 922
(Peroxide Fusion)
Cert

0.003

GS316-3 Meas 0.05
GS316-3 Cert 0.0600
GS316-3 Meas 0.05
GS316-3 Cert 0.0600
GS316-3 Meas 0.04
GS316-3 Cert 0.0600
GS316-3 Meas 0.07
GS316-3 Cert 0.0600
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QC                        Activation Laboratories Ltd.                            Report: A22-04795

Analyte Symbol C-Total Li Cs Ta
Unit Symbol % % % %
Lower Limit 0.01 0.01 0.001 0.001
Method Code CS FUS-

Na2O2
FUS-
MS-
Na2O2

FUS-
MS-
Na2O2

GS316-3 Meas 0.07
GS316-3 Cert 0.0600
GS316-3 Meas 0.07
GS316-3 Cert 0.0600
GS316-3 Meas 0.07
GS316-3 Cert 0.0600
OREAS 139
(Peroxide Fusion)
Meas

< 0.01

OREAS 139
(Peroxide Fusion)
Cert

0.00404

GS317-5 Meas 8.44
GS317-5 Cert 8.46
GS317-5 Meas 8.25
GS317-5 Cert 8.46
GS317-5 Meas 8.24
GS317-5 Cert 8.46
GS317-5 Meas 8.38
GS317-5 Cert 8.46
GS317-5 Meas 8.18
GS317-5 Cert 8.46
GS317-5 Meas 8.63
GS317-5 Cert 8.46
GS317-5 Meas 8.26
GS317-5 Cert 8.46
GS317-5 Meas 8.25
GS317-5 Cert 8.46
OREAS 148
(Peroxide Fusion)
Meas

0.50 0.031

OREAS 148
(Peroxide Fusion)
Cert

0.48 0.031

OREAS 148
(Peroxide Fusion)
Meas

0.50 0.032

OREAS 148
(Peroxide Fusion)
Cert

0.48 0.031

OREAS 148
(Peroxide Fusion)
Meas

0.47

OREAS 148
(Peroxide Fusion)
Cert

0.48

OREAS 148
(Peroxide Fusion)
Meas

0.48

OREAS 148
(Peroxide Fusion)
Cert

0.48

OREAS 148
(Peroxide Fusion)
Meas

0.48
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QC                        Activation Laboratories Ltd.                            Report: A22-04795

Analyte Symbol C-Total Li Cs Ta
Unit Symbol % % % %
Lower Limit 0.01 0.01 0.001 0.001
Method Code CS FUS-

Na2O2
FUS-
MS-
Na2O2

FUS-
MS-
Na2O2

OREAS 148
(Peroxide Fusion)
Cert

0.48

OREAS 317
(Borate Peroxide
Fusion) Meas

< 0.01

OREAS 317
(Borate Peroxide
Fusion) Cert

0.00148

144211 Orig < 0.01
144211 Dup < 0.01
144207 Orig < 0.01 < 0.001 0.016
144207 Dup < 0.01 < 0.001 0.015
144215 Orig 0.01 0.09
144215 Split
PREP DUP

< 0.01 0.09

Method Blank < 0.01
Method Blank < 0.01
Method Blank < 0.01
Method Blank < 0.01
Method Blank < 0.01
Method Blank < 0.01 < 0.001 < 0.001
Method Blank < 0.01 < 0.001 < 0.001
Method Blank < 0.01
Method Blank < 0.01
Method Blank < 0.01 < 0.001 < 0.001
Method Blank < 0.001 < 0.001
Method Blank < 0.01
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-05436

Report Date: 27-Jun-22

Date Submitted: 25-Apr-22

Your Reference:  
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Gerhard Jacob

CERTIFICATE OF ANALYSIS

117 Core samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

8-Peroxide ICPMS/ICP QOP Sodium Peroxide (Sodium Peroxide Fusion
ICPMS & ICP)

2022-06-03 15:50:52

REPORT A22-05436

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

CERTIFIED BY:

Elitsa Hrischeva, Ph.D.
Quality Control Coordinator

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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Results                        Activation Laboratories Ltd.                            Report: A22-05436

Analyte Symbol Cs Li Ta
Unit Symbol % % %
Lower Limit 0.001 0.01 0.001
Method Code FUS-

MS-
Na2O2

FUS-
Na2O2

FUS-
MS-
Na2O2

144219 < 0.001 < 0.01 < 0.001
144220 < 0.001 < 0.01 < 0.001
144221 0.001 0.04 < 0.001
144222 0.003 0.08 < 0.001
144223 < 0.001 0.02 < 0.001
144224 0.017 0.13 < 0.001
144225 0.003 0.12 0.002
144226 0.008 0.56 0.002
144227 0.006 0.60 0.001
144228 0.004 0.49 0.001
144229 0.003 0.07 0.003
144230 < 0.001 < 0.01 < 0.001
144231 0.002 0.01 0.001
144232 0.002 0.02 0.002
144233 0.002 0.02 0.001
144234 < 0.001 0.02 < 0.001
144235 0.003 0.07 < 0.001
144236 0.034 0.98 0.003
144237 0.004 0.01 0.004
144238 0.004 < 0.01 0.001
144239 0.003 0.03 0.001
144240 0.002 0.03 0.002
144241 0.003 0.02 < 0.001
144242 0.002 0.02 < 0.001
144243 0.003 0.03 < 0.001
144244 0.004 0.02 < 0.001
144245 0.006 < 0.01 0.001
144246 0.005 0.01 0.002
144247 0.006 < 0.01 < 0.001
144248 0.005 < 0.01 0.001
144249 0.003 < 0.01 < 0.001
144250 0.034 1.02 0.002
144251 0.009 0.06 0.002
144252 0.022 0.09 < 0.001
144253 0.001 0.01 < 0.001
144254 0.001 0.01 < 0.001
144255 0.002 0.01 < 0.001
144256 0.002 0.02 0.001
144257 0.004 0.03 0.003
144258 0.029 0.11 < 0.001
144259 0.003 0.07 0.030
144260 0.017 0.36 0.008
144261 0.006 1.07 0.005
144262 0.009 0.24 0.008
144263 0.017 0.05 0.009
144264 0.025 0.05 0.007
144265 0.006 0.34 0.016
144266 0.006 0.52 0.009
144267 0.023 0.10 0.004
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Results                        Activation Laboratories Ltd.                            Report: A22-05436

Analyte Symbol Cs Li Ta
Unit Symbol % % %
Lower Limit 0.001 0.01 0.001
Method Code FUS-

MS-
Na2O2

FUS-
Na2O2

FUS-
MS-
Na2O2

144268 0.020 0.10 0.004
144269 0.008 1.33 0.010
144270 0.012 0.01 0.008
144271 0.011 0.01 0.028
144272 0.004 < 0.01 0.012
144273 0.005 < 0.01 0.013
144274 0.016 0.25 0.019
144275 0.003 < 0.01 0.011
144276 0.023 0.10 0.002
144277 < 0.001 0.02 < 0.001
144278 < 0.001 0.02 0.003
144279 0.002 0.01 0.003
144280 < 0.001 0.02 < 0.001
144281 < 0.001 0.03 < 0.001
144282 0.003 0.03 0.005
144283 0.008 0.39 0.020
144284 0.003 0.49 0.002
144285 0.003 0.87 0.003
144286 0.004 0.46 0.003
144287 0.006 0.47 0.003
144288 0.005 0.22 0.004
144289 0.004 0.36 0.003
144290 0.005 0.50 0.003
144291 0.007 0.36 0.002
144292 0.007 0.35 0.002
144293 0.004 0.15 0.002
144294 0.003 0.02 0.004
144295 0.009 0.15 < 0.001
144296 0.005 0.08 < 0.001
144297 0.002 < 0.01 0.003
144298 0.002 0.02 0.006
144299 0.002 0.07 < 0.001
144300 0.043 0.06 0.003
144301 0.009 0.02 < 0.001
144302 0.005 0.12 0.005
144303 0.001 < 0.01 0.008
144304 0.003 0.07 0.001
144305 0.003 < 0.01 0.002
144306 0.005 < 0.01 < 0.001
144307 0.003 0.07 < 0.001
144308 0.005 0.02 0.003
144309 0.002 0.08 < 0.001
144310 < 0.001 < 0.01 < 0.001
144311 0.002 < 0.01 0.002
144312 0.006 0.08 < 0.001
144313 0.016 0.08 < 0.001
144314 0.003 0.46 0.002
144315 0.005 0.28 < 0.001
144316 0.008 0.09 < 0.001
144317 0.006 0.41 0.002
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Results                        Activation Laboratories Ltd.                            Report: A22-05436

Analyte Symbol Cs Li Ta
Unit Symbol % % %
Lower Limit 0.001 0.01 0.001
Method Code FUS-

MS-
Na2O2

FUS-
Na2O2

FUS-
MS-
Na2O2

144318 0.003 0.21 0.005
144319 0.003 0.12 < 0.001
144320 0.022 0.14 < 0.001
144321 0.005 0.01 0.005
144322 0.004 < 0.01 0.004
144323 0.035 0.15 < 0.001
144324 0.025 0.14 < 0.001
144325 0.004 < 0.01 0.009
144326 0.003 0.02 0.004
144327 0.010 0.09 0.005
144328 0.011 0.11 < 0.001
144329 0.012 0.11 < 0.001
144330 0.032 0.96 0.003
144331 0.004 0.05 < 0.001
144332 0.004 0.01 0.002
144333 0.003 < 0.01 0.003
144334 0.002 < 0.01 0.005
144335 0.002 0.10 0.001
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QC                        Activation Laboratories Ltd.                            Report: A22-05436

Analyte Symbol Cs Li Ta
Unit Symbol % % %
Lower Limit 0.001 0.01 0.001
Method Code FUS-

MS-
Na2O2

FUS-
Na2O2

FUS-
MS-
Na2O2

NCS DC86315
Meas

0.826

NCS DC86315
Cert

  0.835

NCS DC86303
Meas

0.033 0.21

NCS DC86303
Cert

0.0350 0.21

NCS DC86314
Meas

0.284 1.81

NCS DC86314
Cert

0.283   1.81

NCS DC86314
Meas

0.275 1.71

NCS DC86314
Cert

0.283   1.81

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.85

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

OREAS 922
(Peroxide Fusion)
Meas

< 0.01

OREAS 922
(Peroxide Fusion)
Cert

0.003

OREAS 139
(Peroxide Fusion)
Meas

< 0.01

OREAS 139
(Peroxide Fusion)
Cert

0.00404

OREAS 148
(Peroxide Fusion)
Meas

0.031 0.50

OREAS 148
(Peroxide Fusion)
Cert

0.031 0.48

OREAS 148
(Peroxide Fusion)
Meas

0.032 0.47

OREAS 148
(Peroxide Fusion)
Cert

0.031 0.48

OREAS 317
(Borate Peroxide
Fusion) Meas

< 0.01

OREAS 317
(Borate Peroxide
Fusion) Cert

0.00148

144224 Orig 0.017 0.13 < 0.001
144224 Dup 0.017 0.13 < 0.001
144238 Orig 0.004 < 0.01 0.001
144238 Dup 0.004 < 0.01 0.001
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QC                        Activation Laboratories Ltd.                            Report: A22-05436

Analyte Symbol Cs Li Ta
Unit Symbol % % %
Lower Limit 0.001 0.01 0.001
Method Code FUS-

MS-
Na2O2

FUS-
Na2O2

FUS-
MS-
Na2O2

144247 Orig 0.006 < 0.01 < 0.001
144247 Dup 0.006 < 0.01 0.001
144261 Orig 0.006 1.10 0.006
144261 Dup 0.007 1.04 0.004
144268 Orig 0.020 0.10 0.004
144268 Split
PREP DUP

0.020 0.11 0.005

144269 Orig 0.008 1.34 0.010
144269 Dup 0.008 1.32 0.010
144283 Orig 0.008 0.39 0.019
144283 Dup 0.007 0.38 0.021
144292 Orig 0.007 0.36 0.002
144292 Dup 0.007 0.35 0.002
144306 Orig 0.005 < 0.01 < 0.001
144306 Dup 0.005 < 0.01 < 0.001
144315 Orig 0.005 0.28 < 0.001
144315 Dup 0.005 0.28 < 0.001
144318 Orig 0.003 0.21 0.005
144318 Split
PREP DUP

0.003 0.23 0.005

144329 Orig 0.012 0.11 < 0.001
144329 Dup 0.012 0.11 < 0.001
144335 Orig 0.002 0.10 0.001
144335 Split
PREP DUP

0.002 0.10 0.001

Method Blank < 0.01
Method Blank < 0.001 < 0.01 < 0.001
Method Blank < 0.001 < 0.01 < 0.001
Method Blank < 0.01
Method Blank < 0.01
Method Blank < 0.001 < 0.01 < 0.001
Method Blank < 0.001 < 0.001

Powered by TCPDF (www.tcpdf.org)

Page 6/6

80

http://www.tcpdf.org


    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-06195

Report Date: 28-Jun-22

Date Submitted: 09-May-22

Your Reference: Jackpot
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Gerhard Jacob

CERTIFICATE OF ANALYSIS

43 Core samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

2D HNO3-H202 Digestion ICP/MS 2022-06-02 16:26:28

8-Li (Sodium Peroxide Fusion) QOP Sodium Peroxide (Sodium Peroxide Fusion) 2022-06-22 20:11:18

B3-Ash Report Ash Report 2022-05-25 11:20:12

REPORT A22-06195

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

CERTIFIED BY:

Emmanuel Eseme , Ph.D.
Quality Control Coordinator

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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Results                        Activation Laboratories Ltd.                            Report: A22-06195

Analyte Symbol Li Be B Na Mg Al Si K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se
Unit Symbol ppm ppm ppm % % ppm ppm % % ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm
Lower Limit 0.5 0.005 5 0.01 0.01 2 0.2 0.01 0.1 0.5 1 1 1 0.1 0.01 0.01 5 0.2 1 0.1 0.1 1 1
Method Code NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS
144336
144337
144338
144339
144340
144341
144342
53658 < 0.5 0.005 8 < 0.01 0.16 138 195 0.73 0.9 < 0.5 3 < 1 < 1 440 < 0.01 0.32 < 5 4.7 31 < 0.1 < 0.1 6 < 1
53659 < 0.5 < 0.005 10 < 0.01 0.08 149 46.6 0.28 1.1 < 0.5 1 < 1 < 1 446 < 0.01 0.62 < 5 3.0 50 < 0.1 < 0.1 6 < 1
53660 < 0.5 < 0.005 < 5 < 0.01 0.02 19 12.9 0.11 0.1 < 0.5 < 1 < 1 < 1 85.7 < 0.01 0.10 < 5 1.3 8 < 0.1 < 0.1 6 < 1
53661 < 0.5 < 0.005 8 < 0.01 0.08 81 286 0.54 0.9 < 0.5 2 < 1 < 1 792 < 0.01 0.07 < 5 2.3 40 < 0.1 < 0.1 4 < 1
53662 < 0.5 < 0.005 13 < 0.01 0.07 91 54.5 0.21 1.7 < 0.5 1 < 1 < 1 671 < 0.01 0.15 < 5 2.4 69 < 0.1 < 0.1 22 < 1
53663 < 0.5 < 0.005 < 5 < 0.01 0.02 11 13.7 0.10 0.2 < 0.5 < 1 < 1 < 1 150 < 0.01 0.03 < 5 0.8 10 < 0.1 < 0.1 4 < 1
53664 < 0.5 < 0.005 12 < 0.01 0.07 83 233 0.65 1.0 < 0.5 3 < 1 < 1 180 < 0.01 0.07 < 5 2.7 53 < 0.1 < 0.1 4 < 1
53665 < 0.5 < 0.005 13 < 0.01 0.05 58 79.2 0.34 2.0 < 0.5 2 < 1 < 1 188 < 0.01 0.14 < 5 2.9 71 < 0.1 < 0.1 9 < 1
53666 < 0.5 < 0.005 11 < 0.01 0.06 63 296 0.64 1.0 < 0.5 2 < 1 < 1 134 < 0.01 0.06 < 5 2.8 58 < 0.1 < 0.1 9 < 1
53667 < 0.5 < 0.005 14 < 0.01 0.06 58 83.9 0.39 2.2 < 0.5 2 < 1 < 1 121 < 0.01 0.10 < 5 3.2 99 < 0.1 < 0.1 30 < 1
53668 < 0.5 0.026 16 < 0.01 0.16 418 211 0.44 1.1 < 0.5 3 < 1 < 1 1600 0.01 0.29 < 5 3.4 42 < 0.1 < 0.1 4 < 1
53669 < 0.5 0.007 13 < 0.01 0.07 246 48.5 0.16 1.1 < 0.5 2 < 1 < 1 689 < 0.01 0.52 < 5 2.3 42 < 0.1 < 0.1 20 < 1
53670 < 0.5 < 0.005 11 < 0.01 0.09 76 421 0.76 0.6 < 0.5 2 < 1 < 1 997 < 0.01 0.09 < 5 2.4 34 < 0.1 < 0.1 6 < 1
53671 < 0.5 < 0.005 9 < 0.01 0.04 54 51.7 0.15 1.0 < 0.5 1 < 1 < 1 756 < 0.01 0.13 < 5 2.7 32 < 0.1 < 0.1 6 < 1
53672 < 0.5 < 0.005 10 < 0.01 0.10 115 309 0.47 0.9 < 0.5 3 < 1 < 1 942 < 0.01 0.08 < 5 2.9 45 < 0.1 < 0.1 8 < 1
53673 < 0.5 < 0.005 9 < 0.01 0.04 121 46.3 0.18 0.8 < 0.5 2 < 1 < 1 390 < 0.01 0.10 < 5 2.6 51 < 0.1 < 0.1 4 < 1
53675 < 0.5 0.005 8 < 0.01 0.13 435 128 0.81 1.3 < 0.5 2 < 1 < 1 456 < 0.01 0.12 < 5 2.7 37 < 0.1 < 0.1 5 < 1
53676 < 0.5 < 0.005 10 < 0.01 0.07 147 45.9 0.47 1.0 < 0.5 1 < 1 < 1 284 < 0.01 0.11 < 5 2.6 31 < 0.1 < 0.1 9 < 1
53677 < 0.5 < 0.005 7 < 0.01 0.10 115 397 0.45 0.6 < 0.5 3 < 1 < 1 558 < 0.01 0.08 < 5 2.2 41 < 0.1 < 0.1 8 < 1
53678 < 0.5 < 0.005 10 < 0.01 0.07 145 54.3 0.29 1.0 < 0.5 2 < 1 < 1 442 < 0.01 0.10 < 5 2.1 57 < 0.1 < 0.1 10 < 1
53679 < 0.5 0.006 20 < 0.01 0.13 147 347 0.40 1.2 < 0.5 6 < 1 < 1 1120 0.01 0.10 < 5 2.3 47 < 0.1 < 0.1 4 < 1
53680 < 0.5 < 0.005 9 < 0.01 0.05 108 44.6 0.17 1.0 < 0.5 2 < 1 < 1 445 < 0.01 0.13 < 5 2.5 51 < 0.1 < 0.1 4 < 1
53681 < 0.5 0.012 19 < 0.01 0.11 141 212 0.36 0.7 < 0.5 3 < 1 < 1 1250 < 0.01 0.11 < 5 2.2 42 < 0.1 < 0.1 8 < 1
53682 < 0.5 0.009 12 < 0.01 0.06 161 50.2 0.22 1.3 < 0.5 2 < 1 < 1 624 < 0.01 0.29 < 5 2.2 75 < 0.1 < 0.1 7 < 1
53683 0.6 0.010 11 < 0.01 0.10 148 268 0.45 0.6 < 0.5 2 < 1 < 1 634 < 0.01 0.19 < 5 3.6 49 < 0.1 < 0.1 5 < 1
53684 < 0.5 0.005 12 < 0.01 0.07 130 50.6 0.25 1.2 < 0.5 2 < 1 < 1 424 < 0.01 0.27 < 5 2.8 80 < 0.1 < 0.1 3 < 1
53685 < 0.5 0.007 14 < 0.01 0.10 140 415 0.68 0.6 < 0.5 3 < 1 < 1 950 < 0.01 0.07 < 5 2.5 32 < 0.1 < 0.1 2 < 1
53686 < 0.5 < 0.005 10 < 0.01 0.06 80 35.1 0.22 1.2 < 0.5 < 1 < 1 < 1 661 < 0.01 0.10 < 5 1.9 54 < 0.1 < 0.1 5 < 1
53687 0.7 0.030 12 < 0.01 0.11 106 322 0.52 0.6 < 0.5 2 < 1 < 1 602 < 0.01 0.14 < 5 2.7 38 < 0.1 < 0.1 5 < 1
53688 < 0.5 0.018 13 < 0.01 0.08 151 50.2 0.29 1.7 < 0.5 < 1 < 1 < 1 499 < 0.01 0.24 < 5 2.8 59 < 0.1 < 0.1 17 < 1
53689 < 0.5 < 0.005 10 < 0.01 0.08 119 170 0.66 0.3 < 0.5 3 < 1 < 1 431 < 0.01 0.07 < 5 2.8 28 < 0.1 < 0.1 4 < 1
53690 < 0.5 < 0.005 11 < 0.01 0.08 42 40.3 0.22 1.0 < 0.5 1 < 1 < 1 738 < 0.01 0.10 < 5 2.7 77 < 0.1 < 0.1 5 < 1
53691 < 0.5 < 0.005 14 < 0.01 0.07 76 120 0.33 0.4 < 0.5 2 < 1 < 1 1250 < 0.01 0.17 < 5 2.1 30 < 0.1 < 0.1 7 < 1
53692 < 0.5 < 0.005 9 < 0.01 0.03 45 26.1 0.11 0.7 < 0.5 < 1 < 1 < 1 788 < 0.01 0.16 < 5 2.3 43 < 0.1 < 0.1 7 < 1
53693 0.9 0.010 12 < 0.01 0.08 120 168 0.70 0.6 < 0.5 3 < 1 < 1 1010 < 0.01 1.01 < 5 2.6 37 < 0.1 < 0.1 10 < 1
53694 < 0.5 < 0.005 15 < 0.01 0.07 40 32.7 0.44 1.3 < 0.5 < 1 < 1 < 1 885 < 0.01 3.32 < 5 2.9 91 < 0.1 < 0.1 6 < 1
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Results                        Activation Laboratories Ltd.                            Report: A22-06195

Analyte Symbol Rb Sr Y Zr Nb Mo Ag Cd In Sb Te Cs Ba La Ce Pr Nd Sm Eu Gd Tb Dy Ho
Unit Symbol ppm ppm ppm ppm ppm ppm ppm ppm ppb ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
Lower Limit 0.01 0.1 0.001 0.5 0.005 0.1 0.2 0.01 1 0.02 0.01 0.001 3 0.002 0.01 0.002 0.002 0.001 0.001 0.01 0.001 0.001 0.001
Method Code NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS
144336
144337
144338
144339
144340
144341
144342
53658 11.7 12.2 0.059 < 0.5 0.020 < 0.1 < 0.2 0.01 < 1 0.13 < 0.01 0.298 8 0.091 0.18 0.021 0.075 0.014 0.003 0.01 0.002 0.010 0.002
53659 7.19 13.4 0.043 < 0.5 0.014 < 0.1 < 0.2 0.02 < 1 0.08 < 0.01 0.199 5 0.057 0.11 0.012 0.041 0.008 0.002 < 0.01 0.001 0.007 0.001
53660 2.70 2.2 0.009 < 0.5 < 0.005 < 0.1 < 0.2 < 0.01 < 1 < 0.02 < 0.01 0.056 < 3 0.007 0.02 0.002 0.008 0.002 < 0.001 < 0.01 < 0.001 0.001 < 0.001
53661 5.20 7.3 0.030 < 0.5 0.006 < 0.1 < 0.2 < 0.01 < 1 < 0.02 < 0.01 0.135 4 0.049 0.10 0.012 0.041 0.008 0.002 < 0.01 0.001 0.005 < 0.001
53662 3.74 11.5 0.028 < 0.5 0.008 < 0.1 < 0.2 0.03 < 1 0.03 < 0.01 0.101 3 0.027 0.06 0.007 0.026 0.005 0.001 < 0.01 < 0.001 0.005 < 0.001
53663 1.49 2.2 0.008 < 0.5 < 0.005 < 0.1 < 0.2 < 0.01 < 1 < 0.02 < 0.01 0.031 < 3 0.006 0.02 < 0.002 0.007 0.001 < 0.001 < 0.01 < 0.001 0.001 < 0.001
53664 4.27 11.9 0.041 < 0.5 0.010 < 0.1 < 0.2 0.01 < 1 0.04 < 0.01 0.041 5 0.066 0.13 0.014 0.051 0.010 0.002 < 0.01 0.001 0.007 0.001
53665 4.17 22.0 0.045 < 0.5 0.016 < 0.1 < 0.2 0.04 < 1 0.03 < 0.01 0.037 10 0.052 0.11 0.012 0.043 0.008 0.002 < 0.01 0.001 0.007 0.001
53666 4.55 12.6 0.029 < 0.5 0.006 < 0.1 < 0.2 < 0.01 < 1 < 0.02 < 0.01 0.037 4 0.047 0.09 0.011 0.037 0.007 0.001 < 0.01 < 0.001 0.005 < 0.001
53667 4.43 25.0 0.037 < 0.5 0.010 < 0.1 < 0.2 0.03 < 1 0.04 < 0.01 0.043 7 0.045 0.10 0.011 0.040 0.008 0.002 < 0.01 0.001 0.006 0.001
53668 6.83 29.3 0.056 < 0.5 0.007 < 0.1 < 0.2 0.04 < 1 < 0.02 < 0.01 0.179 5 0.100 0.20 0.022 0.076 0.014 0.003 0.01 0.002 0.009 0.002
53669 3.76 25.7 0.041 < 0.5 0.010 < 0.1 < 0.2 0.10 < 1 0.06 < 0.01 0.106 < 3 0.046 0.10 0.012 0.042 0.008 0.002 < 0.01 0.001 0.007 0.001
53670 11.5 10.9 0.023 < 0.5 < 0.005 < 0.1 < 0.2 0.02 < 1 < 0.02 < 0.01 0.264 < 3 0.037 0.08 0.008 0.030 0.006 0.001 < 0.01 < 0.001 0.004 < 0.001
53671 4.29 14.9 0.013 < 0.5 < 0.005 < 0.1 < 0.2 0.14 < 1 < 0.02 < 0.01 0.117 5 0.023 0.05 0.005 0.018 0.003 < 0.001 < 0.01 < 0.001 0.002 < 0.001
53672 8.14 15.9 0.042 < 0.5 0.007 < 0.1 < 0.2 0.02 < 1 < 0.02 < 0.01 0.431 4 0.072 0.14 0.016 0.057 0.011 0.002 < 0.01 0.002 0.007 0.001
53673 4.70 13.7 0.032 < 0.5 0.006 < 0.1 < 0.2 0.06 < 1 0.02 < 0.01 0.253 5 0.048 0.10 0.011 0.038 0.007 0.001 < 0.01 0.001 0.005 0.001
53675 8.85 26.5 0.037 < 0.5 0.011 < 0.1 < 0.2 0.06 < 1 < 0.02 < 0.01 0.185 6 0.053 0.11 0.012 0.041 0.008 0.002 < 0.01 0.001 0.006 0.001
53676 8.07 18.2 0.016 < 0.5 < 0.005 < 0.1 < 0.2 0.04 < 1 < 0.02 < 0.01 0.174 4 0.021 0.05 0.005 0.019 0.004 < 0.001 < 0.01 < 0.001 0.003 < 0.001
53677 5.37 8.2 0.039 < 0.5 0.006 < 0.1 < 0.2 < 0.01 < 1 < 0.02 < 0.01 0.143 < 3 0.063 0.13 0.015 0.051 0.010 0.002 < 0.01 0.001 0.007 0.001
53678 5.49 11.4 0.028 < 0.5 0.006 < 0.1 < 0.2 0.01 < 1 < 0.02 < 0.01 0.133 4 0.035 0.08 0.009 0.032 0.006 0.001 < 0.01 < 0.001 0.005 < 0.001
53679 10.1 17.6 0.032 < 0.5 0.008 < 0.1 < 0.2 0.03 < 1 < 0.02 < 0.01 2.09 9 0.060 0.12 0.013 0.046 0.009 0.002 < 0.01 0.001 0.006 0.001
53680 6.59 14.3 0.018 < 0.5 < 0.005 < 0.1 < 0.2 0.17 < 1 0.05 < 0.01 1.06 7 0.030 0.06 0.006 0.021 0.004 < 0.001 < 0.01 < 0.001 0.003 < 0.001
53681 8.20 15.1 0.053 < 0.5 0.007 < 0.1 < 0.2 0.02 < 1 < 0.02 < 0.01 3.05 3 0.091 0.18 0.021 0.073 0.014 0.003 0.01 0.002 0.009 0.002
53682 8.05 25.7 0.018 < 0.5 < 0.005 < 0.1 < 0.2 0.11 < 1 0.02 < 0.01 3.31 10 0.030 0.06 0.006 0.021 0.004 < 0.001 < 0.01 < 0.001 0.003 < 0.001
53683 7.29 18.5 0.042 < 0.5 < 0.005 < 0.1 < 0.2 0.02 < 1 < 0.02 < 0.01 1.37 4 0.073 0.15 0.017 0.057 0.011 0.002 < 0.01 0.002 0.007 0.001
53684 7.70 39.9 0.020 < 0.5 0.008 < 0.1 < 0.2 0.12 < 1 0.03 < 0.01 1.12 11 0.033 0.06 0.006 0.022 0.004 0.001 < 0.01 < 0.001 0.003 < 0.001
53685 14.7 8.3 0.037 < 0.5 0.007 < 0.1 < 0.2 0.01 < 1 < 0.02 < 0.01 2.63 4 0.065 0.13 0.015 0.051 0.010 0.002 < 0.01 0.001 0.006 0.001
53686 8.20 20.6 0.006 < 0.5 < 0.005 < 0.1 < 0.2 0.09 < 1 < 0.02 < 0.01 1.12 5 0.015 0.03 0.003 0.009 0.002 < 0.001 < 0.01 < 0.001 0.001 < 0.001
53687 13.6 15.7 0.031 < 0.5 0.006 < 0.1 < 0.2 0.02 < 1 < 0.02 < 0.01 1.00 3 0.052 0.11 0.012 0.042 0.008 0.002 < 0.01 0.001 0.005 0.001
53688 12.0 29.9 0.015 < 0.5 < 0.005 < 0.1 < 0.2 0.12 < 1 < 0.02 < 0.01 0.905 5 0.021 0.04 0.005 0.017 0.003 < 0.001 < 0.01 < 0.001 0.003 < 0.001
53689 8.40 3.4 0.040 < 0.5 0.006 < 0.1 < 0.2 < 0.01 < 1 < 0.02 < 0.01 0.897 6 0.072 0.13 0.016 0.055 0.011 0.002 < 0.01 0.001 0.007 0.001
53690 4.96 11.1 0.012 < 0.5 < 0.005 < 0.1 < 0.2 0.05 < 1 < 0.02 < 0.01 0.438 4 0.020 0.04 0.005 0.016 0.003 < 0.001 < 0.01 < 0.001 0.002 < 0.001
53691 7.66 4.9 0.032 < 0.5 < 0.005 < 0.1 < 0.2 0.04 < 1 0.04 < 0.01 0.581 < 3 0.052 0.11 0.013 0.044 0.008 0.002 < 0.01 0.001 0.005 0.001
53692 3.33 8.4 0.013 < 0.5 < 0.005 < 0.1 < 0.2 0.33 < 1 0.04 < 0.01 0.268 < 3 0.012 0.03 0.003 0.012 0.002 < 0.001 < 0.01 < 0.001 0.002 < 0.001
53693 12.8 11.6 0.039 < 0.5 0.006 < 0.1 < 0.2 0.03 < 1 < 0.02 < 0.01 1.37 < 3 0.044 0.11 0.015 0.053 0.010 0.002 < 0.01 0.001 0.007 0.001
53694 12.8 25.9 0.008 < 0.5 < 0.005 < 0.1 < 0.2 0.36 < 1 < 0.02 < 0.01 1.36 9 0.021 0.03 0.003 0.010 0.002 < 0.001 < 0.01 < 0.001 0.001 < 0.001
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Analyte Symbol Er Tm Yb Lu Hf Ta W Re Tl Pb Bi Th U % Yield Li Li2O Unashe
d
Weight

Ash
Weight

% Ash

Unit Symbol ppm ppm ppm ppm ppm ppm ppm ppb ppm ppm ppm ppm ppm % % % g g %
Lower Limit 0.001 0.001 0.001 0.001 0.01 0.001 0.5 0.1 0.001 0.1 0.05 0.001 0.001 0.01 0.01
Method Code NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS FUS-

Na2O2
FUS-
Na2O2

none none none

144336 0.01 0.03
144337 < 0.01 0.02
144338 < 0.01 < 0.01
144339 < 0.01 0.02
144340 < 0.01 0.01
144341 < 0.01 < 0.01
144342 < 0.01 0.02
53658 0.005 < 0.001 0.004 < 0.001 < 0.01 < 0.001 < 0.5 0.2 0.003 0.9 < 0.05 0.020 0.006 2.35 73.2 1.72 2.35
53659 0.004 < 0.001 0.003 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 < 0.001 0.6 < 0.05 0.005 0.002 2.09 67.8 1.42 2.09
53660 < 0.001 < 0.001 < 0.001 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 < 0.001 0.2 < 0.05 < 0.001 < 0.001 0.465 60.2 0.280 0.465
53661 0.003 < 0.001 0.002 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 0.001 0.3 < 0.05 0.010 0.003 2.74 75.2 2.06 2.74
53662 0.002 < 0.001 0.002 < 0.001 < 0.01 < 0.001 < 0.5 0.1 0.002 0.3 < 0.05 0.004 0.002 3.59 48.5 1.74 3.59
53663 < 0.001 < 0.001 < 0.001 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 < 0.001 0.1 < 0.05 0.001 < 0.001 0.600 63.4 0.380 0.600
53664 0.004 < 0.001 0.003 < 0.001 < 0.01 < 0.001 < 0.5 0.1 < 0.001 0.6 < 0.05 0.011 0.004 2.80 67.2 1.88 2.80
53665 0.004 < 0.001 0.003 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 < 0.001 0.6 < 0.05 0.008 0.002 3.74 68.1 2.55 3.74
53666 0.002 < 0.001 0.002 < 0.001 < 0.01 < 0.001 < 0.5 0.1 < 0.001 0.3 < 0.05 0.009 0.003 2.85 67.8 1.93 2.85
53667 0.003 < 0.001 0.002 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 0.001 0.4 < 0.05 0.007 0.002 4.45 57.8 2.57 4.45
53668 0.005 < 0.001 0.004 < 0.001 < 0.01 < 0.001 < 0.5 0.2 0.014 0.3 < 0.05 0.019 0.005 3.38 77.4 2.62 3.38
53669 0.004 < 0.001 0.003 < 0.001 < 0.01 < 0.001 < 0.5 0.2 0.002 0.4 < 0.05 0.006 0.003 2.53 40.3 1.02 2.53
53670 0.002 < 0.001 0.002 < 0.001 < 0.01 < 0.001 < 0.5 0.2 < 0.001 0.2 < 0.05 0.007 0.002 2.55 60.3 1.54 2.55
53671 0.001 < 0.001 < 0.001 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 < 0.001 0.3 < 0.05 0.003 0.001 2.22 94.0 2.09 2.22
53672 0.004 < 0.001 0.003 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 0.003 0.3 < 0.05 0.015 0.004 2.64 80.7 2.13 2.64
53673 0.003 < 0.001 0.002 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 0.012 0.4 < 0.05 0.009 0.003 1.97 79.6 1.57 1.97
53675 0.003 < 0.001 0.002 < 0.001 < 0.01 < 0.001 < 0.5 0.2 0.001 0.4 < 0.05 0.009 0.002 3.72 44.7 1.66 3.72
53676 0.001 < 0.001 0.001 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 < 0.001 0.1 < 0.05 0.002 0.001 2.39 70.8 1.69 2.39
53677 0.003 < 0.001 0.003 < 0.001 < 0.01 < 0.001 < 0.5 0.1 0.001 0.4 < 0.05 0.012 0.003 2.17 51.7 1.12 2.17
53678 0.003 < 0.001 0.002 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 0.002 0.2 < 0.05 0.005 0.002 2.38 56.8 1.35 2.38
53679 0.003 < 0.001 0.002 < 0.001 < 0.01 < 0.001 < 0.5 0.2 0.039 0.2 < 0.05 0.021 0.004 3.24 77.5 2.51 3.24
53680 0.002 < 0.001 0.001 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 0.012 0.6 < 0.05 0.006 0.002 2.20 75.4 1.66 2.20
53681 0.005 < 0.001 0.004 < 0.001 < 0.01 < 0.001 < 0.5 0.2 0.021 0.3 < 0.05 0.020 0.005 2.36 57.5 1.36 2.36
53682 0.002 < 0.001 0.001 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 0.013 0.5 < 0.05 0.005 0.002 2.69 74.8 2.01 2.69
53683 0.004 < 0.001 0.003 < 0.001 < 0.01 < 0.001 < 0.5 0.2 0.010 0.2 < 0.05 0.016 0.004 2.18 68.8 1.50 2.18
53684 0.002 < 0.001 0.001 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 0.007 0.4 < 0.05 0.006 0.002 2.69 72.6 1.95 2.69
53685 0.003 < 0.001 0.003 < 0.001 < 0.01 < 0.001 < 0.5 0.1 < 0.001 0.2 < 0.05 0.014 0.004 2.43 77.9 1.89 2.43
53686 < 0.001 < 0.001 < 0.001 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 0.003 0.3 < 0.05 0.002 < 0.001 2.36 78.3 1.85 2.36
53687 0.003 < 0.001 0.002 < 0.001 < 0.01 < 0.001 < 0.5 0.1 < 0.001 0.2 < 0.05 0.011 0.003 2.29 61.7 1.41 2.29
53688 0.001 < 0.001 < 0.001 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 0.005 0.3 < 0.05 0.003 0.001 3.32 61.1 2.03 3.32
53689 0.004 < 0.001 0.003 < 0.001 < 0.01 < 0.001 < 0.5 0.2 0.002 0.5 < 0.05 0.017 0.004 1.97 58.3 1.15 1.97
53690 0.001 < 0.001 < 0.001 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 0.013 0.4 < 0.05 0.004 0.001 2.21 76.0 1.68 2.21
53691 0.003 < 0.001 0.002 < 0.001 < 0.01 < 0.001 < 0.5 0.3 0.004 0.7 < 0.05 0.011 0.003 1.79 59.1 1.06 1.79
53692 0.001 < 0.001 < 0.001 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 0.003 0.2 < 0.05 0.001 < 0.001 1.53 75.6 1.16 1.53
53693 0.003 < 0.001 0.003 < 0.001 < 0.01 < 0.001 < 0.5 0.1 0.003 0.3 < 0.05 0.006 0.003 2.31 51.5 1.19 2.31
53694 < 0.001 < 0.001 < 0.001 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 0.003 0.1 < 0.05 0.001 < 0.001 2.83 72.4 2.05 2.83
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Analyte Symbol Li Be B Na Mg Al Si K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se
Unit Symbol ppm ppm ppm % % ppm ppm % % ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm
Lower Limit 0.5 0.005 5 0.01 0.01 2 0.2 0.01 0.1 0.5 1 1 1 0.1 0.01 0.01 5 0.2 1 0.1 0.1 1 1
Method Code NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS
Coal Ash Std-2
Meas

0.408 63 0.05 0.04 1590 < 0.01 0.4 0.6 130 4 2 30.0 0.16 0.65 3.1 3 1.9 0.2 < 1 < 1

Coal Ash Std-2
Cert

0.456   70   0.05   0.040 1660   0.010   0.40   0.6 122   4.0   3.0   37.5   0.170 0.670 3.80 5.00 0.900 0.100   1.0   1.0

NCS DC86304
Meas
NCS DC86304
Cert
NCS DC86314
Meas
NCS DC86314
Cert
Lithium
Tetraborate FX-LT
100 lot#220610B
Meas
Lithium
Tetraborate FX-LT
100 lot#220610B
Cert
IV-STOCK-1643
(ICP/MS) Meas

< 0.5 0.012 < 5 < 0.01 < 0.01 < 2 < 0.01 < 0.1 < 1 < 1 < 0.1 < 0.01 0.03 < 5 < 0.2 < 1 < 1 < 1

IV-STOCK-1643
(ICP/MS) Cert

0.0170 0.0140 0.158 0.00210 0.00080
0

0.142 0.00020
0

0.00320 0.0380 0.0200 0.0390 0.00000
980

0.0270 0.0620 0.0230 0.0790 0.0600 0.0120

OREAS 148
(Peroxide Fusion)
Meas
OREAS 148
(Peroxide Fusion)
Cert
53666 Orig < 0.5 < 0.005 11 < 0.01 0.06 63 294 0.64 1.0 < 0.5 2 < 1 < 1 134 < 0.01 0.06 < 5 2.8 59 < 0.1 < 0.1 9 < 1
53666 Dup < 0.5 < 0.005 11 < 0.01 0.06 63 298 0.65 1.0 < 0.5 2 < 1 < 1 134 < 0.01 0.06 < 5 2.8 58 < 0.1 < 0.1 9 < 1
53677 Orig < 0.5 < 0.005 7 < 0.01 0.09 117 379 0.44 0.6 < 0.5 3 < 1 < 1 542 < 0.01 0.08 < 5 2.2 41 < 0.1 < 0.1 8 < 1
53677 Dup < 0.5 < 0.005 7 < 0.01 0.10 113 415 0.46 0.6 < 0.5 3 < 1 < 1 575 < 0.01 0.08 < 5 2.2 41 < 0.1 < 0.1 7 < 1
53687 Orig 0.7 0.029 12 < 0.01 0.11 106 321 0.53 0.6 < 0.5 2 < 1 < 1 601 < 0.01 0.14 < 5 2.7 38 < 0.1 < 0.1 5 < 1
53687 Dup 0.7 0.030 12 < 0.01 0.11 106 322 0.52 0.6 < 0.5 2 < 1 < 1 602 < 0.01 0.14 < 5 2.7 38 < 0.1 < 0.1 5 < 1
53694 Orig < 0.5 0.006 14 < 0.01 0.07 38 31.2 0.43 1.3 < 0.5 < 1 < 1 < 1 874 < 0.01 3.27 < 5 2.8 90 < 0.1 < 0.1 6 < 1
53694 Dup < 0.5 < 0.005 15 < 0.01 0.07 42 34.3 0.44 1.3 < 0.5 < 1 < 1 < 1 895 < 0.01 3.36 < 5 2.9 91 < 0.1 < 0.1 6 < 1
Method Blank < 0.5 < 0.005 < 5 < 0.01 < 0.01 < 2 < 0.2 < 0.01 < 0.1 < 0.5 < 1 < 1 < 1 0.1 < 0.01 < 0.01 < 5 < 0.2 < 1 < 0.1 < 0.1 < 1 < 1
Method Blank
Method Blank

Page 5/7

85



QC                        Activation Laboratories Ltd.                            Report: A22-06195

Analyte Symbol Rb Sr Y Zr Nb Mo Ag Cd In Sb Te Cs Ba La Ce Pr Nd Sm Eu Gd Tb Dy Ho
Unit Symbol ppm ppm ppm ppm ppm ppm ppm ppm ppb ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
Lower Limit 0.01 0.1 0.001 0.5 0.005 0.1 0.2 0.01 1 0.02 0.01 0.001 3 0.002 0.01 0.002 0.002 0.001 0.001 0.01 0.001 0.001 0.001
Method Code NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS
Coal Ash Std-2
Meas

0.31 107 1.98 3.3 0.475 0.2 < 0.2 0.03 7 0.05 0.01 0.041 279 2.02 4.09 0.460 1.62 0.321 0.067 0.32 0.055 0.286 0.061

Coal Ash Std-2
Cert

0.340 128 1.98 3.10 0.418 0.200 0.100   0.040 7.00   0.050   0.050   0.043 330 2.02 3.86 0.438 1.64 0.351 0.0660 0.340   0.051 0.278   0.054

NCS DC86304
Meas
NCS DC86304
Cert
NCS DC86314
Meas
NCS DC86314
Cert
Lithium
Tetraborate FX-LT
100 lot#220610B
Meas
Lithium
Tetraborate FX-LT
100 lot#220610B
Cert
IV-STOCK-1643
(ICP/MS) Meas

0.01 0.3 0.1 < 0.2 < 0.01 0.06 < 0.01 < 3

IV-STOCK-1643
(ICP/MS) Cert

0.0140 0.323 0.121 0.00100 0.00700 0.0580 0.00100 0.544

OREAS 148
(Peroxide Fusion)
Meas
OREAS 148
(Peroxide Fusion)
Cert
53666 Orig 4.55 12.6 0.029 < 0.5 0.006 < 0.1 < 0.2 < 0.01 < 1 < 0.02 < 0.01 0.037 4 0.047 0.10 0.011 0.037 0.007 0.001 < 0.01 < 0.001 0.005 < 0.001
53666 Dup 4.56 12.6 0.029 < 0.5 0.006 < 0.1 < 0.2 < 0.01 < 1 < 0.02 < 0.01 0.037 4 0.046 0.09 0.010 0.037 0.007 0.001 < 0.01 0.001 0.005 < 0.001
53677 Orig 5.35 8.2 0.040 < 0.5 0.007 < 0.1 < 0.2 0.01 < 1 < 0.02 < 0.01 0.142 < 3 0.065 0.13 0.015 0.052 0.010 0.002 < 0.01 0.001 0.007 0.001
53677 Dup 5.39 8.3 0.039 < 0.5 0.006 < 0.1 < 0.2 < 0.01 < 1 < 0.02 < 0.01 0.144 3 0.061 0.13 0.014 0.050 0.009 0.002 < 0.01 0.001 0.007 0.001
53687 Orig 13.7 15.7 0.031 < 0.5 0.006 < 0.1 < 0.2 0.02 < 1 < 0.02 < 0.01 1.01 3 0.052 0.11 0.012 0.042 0.008 0.002 < 0.01 0.001 0.005 0.001
53687 Dup 13.6 15.6 0.031 < 0.5 0.006 < 0.1 < 0.2 0.02 < 1 < 0.02 < 0.01 0.997 3 0.051 0.10 0.012 0.041 0.008 0.002 < 0.01 0.001 0.005 0.001
53694 Orig 12.7 25.7 0.007 < 0.5 < 0.005 < 0.1 < 0.2 0.34 < 1 < 0.02 < 0.01 1.31 9 0.020 0.03 0.003 0.009 0.002 < 0.001 < 0.01 < 0.001 0.001 < 0.001
53694 Dup 13.0 26.2 0.009 < 0.5 < 0.005 < 0.1 < 0.2 0.38 < 1 < 0.02 < 0.01 1.41 8 0.022 0.03 0.003 0.011 0.002 < 0.001 < 0.01 < 0.001 0.001 < 0.001
Method Blank < 0.01 < 0.1 < 0.001 < 0.5 0.029 < 0.1 < 0.2 < 0.01 < 1 < 0.02 < 0.01 < 0.001 < 3 < 0.002 < 0.01 < 0.002 < 0.002 < 0.001 < 0.001 < 0.01 < 0.001 < 0.001 < 0.001
Method Blank
Method Blank
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QC                        Activation Laboratories Ltd.                            Report: A22-06195

Analyte Symbol Er Tm Yb Lu Hf Ta W Re Tl Pb Bi Th U % Yield Li Li2O
Unit Symbol ppm ppm ppm ppm ppm ppm ppm ppb ppm ppm ppm ppm ppm % % %
Lower Limit 0.001 0.001 0.001 0.001 0.01 0.001 0.5 0.1 0.001 0.1 0.05 0.001 0.001 0.01 0.01
Method Code NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS NP-MS FUS-

Na2O2
FUS-
Na2O2

Coal Ash Std-2
Meas

0.168 0.025 0.149 0.022 0.10 0.026 0.067 1.7 < 0.05 0.691 0.279

Coal Ash Std-2
Cert

0.159   0.021   0.146   0.030   0.100   0.023   0.060   2.10   0.040   0.564   0.286

NCS DC86304
Meas

1.06 2.28

NCS DC86304
Cert

  1.06   2.29

NCS DC86314
Meas

1.87 4.01

NCS DC86314
Cert

  1.81   3.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.95

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

IV-STOCK-1643
(ICP/MS) Meas

0.007 < 0.1 < 0.05

IV-STOCK-1643
(ICP/MS) Cert

0.00700 0.0200 0.0140

OREAS 148
(Peroxide Fusion)
Meas

0.47 1.01

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03

53666 Orig 0.002 < 0.001 0.002 < 0.001 < 0.01 < 0.001 < 0.5 0.1 < 0.001 0.3 < 0.05 0.009 0.003 2.85
53666 Dup 0.003 < 0.001 0.002 < 0.001 < 0.01 < 0.001 < 0.5 0.1 < 0.001 0.3 < 0.05 0.009 0.003 2.85
53677 Orig 0.004 < 0.001 0.003 < 0.001 < 0.01 < 0.001 < 0.5 0.1 0.001 0.4 < 0.05 0.012 0.003 2.17
53677 Dup 0.003 < 0.001 0.003 < 0.001 < 0.01 < 0.001 < 0.5 0.1 0.001 0.4 < 0.05 0.012 0.003 2.17
53687 Orig 0.003 < 0.001 0.002 < 0.001 < 0.01 < 0.001 < 0.5 0.1 < 0.001 0.2 < 0.05 0.011 0.003 2.29
53687 Dup 0.003 < 0.001 0.002 < 0.001 < 0.01 < 0.001 < 0.5 0.1 < 0.001 0.2 < 0.05 0.011 0.003 2.29
53694 Orig < 0.001 < 0.001 < 0.001 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 0.002 0.1 < 0.05 0.001 < 0.001 2.83
53694 Dup < 0.001 < 0.001 < 0.001 < 0.001 < 0.01 < 0.001 < 0.5 < 0.1 0.003 0.1 < 0.05 0.001 < 0.001 2.83
Method Blank < 0.001 < 0.001 < 0.001 < 0.001 < 0.01 0.007 < 0.5 0.3 < 0.001 < 0.1 < 0.05 < 0.001 0.007
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-08695

Report Date: 04-Aug-22

Date Submitted: 23-Jun-22

Your Reference:  
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Gerhard Jacob

CERTIFICATE OF ANALYSIS

43 Core samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

8-Li (Sodium Peroxide Fusion) QOP Sodium Peroxide (Sodium Peroxide Fusion) 2022-07-22 13:43:02

REPORT A22-08695

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

CERTIFIED BY:

Emmanuel Eseme , Ph.D.
Quality Control Coordinator

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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Results                        Activation Laboratories Ltd.                            Report: A22-08695

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

198629 0.01 0.03
198630 0.10 0.22
198631 0.05 0.11
198632 0.17 0.37
198633 0.12 0.26
198634 < 0.01 < 0.01
198635 0.02 0.05
198636 0.25 0.54
198637 0.01 0.02
198638 0.01 0.03
198639 < 0.01 0.01
198640 0.06 0.13
198641 < 0.01 < 0.01
198642 < 0.01 < 0.01
198643 0.05 0.11
198644 0.48 1.04
198645 < 0.01 < 0.01
198646 < 0.01 < 0.01
198647 < 0.01 0.01
198648 < 0.01 0.02
198649 < 0.01 0.02
198650 0.01 0.03
198651 < 0.01 < 0.01
198652 0.03 0.06
198653 0.01 0.03
198654 < 0.01 0.01
198655 < 0.01 < 0.01
198656 0.03 0.06
198657 0.02 0.04
198658 0.02 0.04
198659 < 0.01 0.01
198660 < 0.01 0.02
198661 0.02 0.04
198662 0.02 0.03
198663 0.01 0.02
198664 0.01 0.02
198665 0.02 0.04
198666 0.01 0.03
198667 0.02 0.05
198668 < 0.01 0.02
198669 < 0.01 0.02
198670 < 0.01 0.02
198671 < 0.01 < 0.01
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QC                        Activation Laboratories Ltd.                            Report: A22-08695

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

NCS DC86304
Meas

1.09 2.36

NCS DC86304
Cert

  1.06   2.29

NCS DC86304
Meas

1.09 2.35

NCS DC86304
Cert

  1.06   2.29

NCS DC86314
Meas

1.73 3.72

NCS DC86314
Cert

  1.81   3.89

NCS DC86314
Meas

1.84 3.97

NCS DC86314
Cert

  1.81   3.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.81

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.92

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.28

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

OREAS 148
(Peroxide Fusion)
Meas

0.46 0.99

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.0

OREAS 148
(Peroxide Fusion)
Meas

0.49 1.06

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03
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QC                        Activation Laboratories Ltd.                            Report: A22-08695

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

198629 Orig 0.01 0.03
198629 Dup 0.01 0.02
198639 Orig < 0.01 0.01
198639 Dup < 0.01 0.01
198648 Orig < 0.01 0.02
198648 Dup < 0.01 0.02
198659 Orig < 0.01 0.01
198659 Dup < 0.01 0.02
198671 Orig < 0.01 < 0.01
198671 Split
PREP DUP

< 0.01 < 0.01

Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-06507

Report Date: 28-Jun-22

Date Submitted: 16-May-22

Your Reference:  
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Gerhard Jacob

CERTIFICATE OF ANALYSIS

18 Core samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

8-Li (Sodium Peroxide Fusion) QOP Sodium Peroxide (Sodium Peroxide Fusion) 2022-06-22 20:11:18

REPORT A22-06507

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

CERTIFIED BY:

Emmanuel Eseme , Ph.D.
Quality Control Coordinator

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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Results                        Activation Laboratories Ltd.                            Report: A22-06507

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

144343 0.11 0.23
144344 < 0.01 0.02
144345 0.42 0.91
144346 0.55 1.19
144347 0.14 0.31
144348 0.12 0.25
144349 0.08 0.18
144350 0.08 0.18
144351 0.45 0.97
144352 0.56 1.21
144353 0.05 0.11
144354 0.43 0.92
144355 < 0.01 < 0.01
144356 0.02 0.04
144357 0.01 0.02
144358 0.01 0.03
144359 0.01 0.03
144360 0.06 0.12
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QC                        Activation Laboratories Ltd.                            Report: A22-06507

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

NCS DC86304
Meas

1.06 2.28

NCS DC86304
Cert

  1.06   2.29

NCS DC86314
Meas

1.87 4.01

NCS DC86314
Cert

  1.81   3.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.95

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

OREAS 148
(Peroxide Fusion)
Meas

0.47 1.01

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03

144345 Orig 0.42 0.90
144345 Dup 0.42 0.91
144355 Orig < 0.01 < 0.01
144355 Dup < 0.01 < 0.01
144360 Orig 0.06 0.12
144360 Dup 0.06 0.12
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-07410

Report Date: 04-Jul-22

Date Submitted: 02-Jun-22

Your Reference:  
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Gerhard Jacob

CERTIFICATE OF ANALYSIS

25 Core samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

8-Li (Sodium Peroxide Fusion) QOP Sodium Peroxide (Sodium Peroxide Fusion) 2022-06-26 14:16:57

REPORT A22-07410

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

CERTIFIED BY:

Elitsa Hrischeva, Ph.D.
Quality Control Coordinator

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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Results                        Activation Laboratories Ltd.                            Report: A22-07410

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

144361 0.06 0.14
144362 < 0.01 0.02
144363 < 0.01 < 0.01
144364 < 0.01 0.02
144365 0.08 0.18
144366 0.02 0.04
144367 0.07 0.16
144368 < 0.01 0.01
144369 < 0.01 0.01
144370 0.48 1.04
144371 0.09 0.19
144372 0.09 0.19
144373 0.05 0.11
144374 0.07 0.14
144375 0.03 0.06
144376 0.03 0.06
144377 0.02 0.04
144378 0.02 0.05
144379 0.02 0.05
144380 0.04 0.09
144381 0.07 0.16
144382 0.03 0.07
144383 0.06 0.12
144384 0.06 0.13
144385 0.01 0.03
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QC                        Activation Laboratories Ltd.                            Report: A22-07410

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

NCS DC86304
Meas

1.02 2.20

NCS DC86304
Cert

  1.06   2.29

NCS DC86314
Meas

1.88 4.05

NCS DC86314
Cert

  1.81   3.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.64

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.99

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.73

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

OREAS 148
(Peroxide Fusion)
Meas

0.50 1.07

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03

144368 Orig < 0.01 0.01
144368 Dup < 0.01 0.01
144378 Orig 0.02 0.05
144378 Dup 0.02 0.05
144383 Orig 0.06 0.12
144383 Dup 0.06 0.12
144385 Orig 0.01 0.03
144385 Split
PREP DUP

0.01 0.02

Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-08098

Report Date: 18-Aug-22

Date Submitted: 14-Jun-22

Your Reference:  
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Gerhard Jacob

CERTIFICATE OF ANALYSIS

128 Core samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

8-Li (Sodium Peroxide Fusion) QOP Sodium Peroxide (Sodium Peroxide Fusion) 2022-08-11 15:55:14

REPORT A22-08098

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

Footnote: no material for sample 144550.

CERTIFIED BY:

Emmanuel Eseme , Ph.D.
Quality Control Coordinator

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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Results                        Activation Laboratories Ltd.                            Report: A22-08098

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

144386 0.04 0.09
144387 < 0.01 0.01
144388 0.04 0.09
144389 < 0.01 < 0.01
144390 < 0.01 < 0.01
144391 0.02 0.04
144392 0.03 0.07
144393 < 0.01 0.01
144394 0.01 0.03
144395 < 0.01 < 0.01
144396 < 0.01 0.01
144397 0.02 0.05
144398 < 0.01 0.02
144399 0.01 0.02
144400 0.02 0.04
144551 0.04 0.09
144552 0.02 0.05
144553 0.02 0.03
144554 0.05 0.10
144555 0.02 0.05
144556 < 0.01 0.02
144557 < 0.01 < 0.01
144558 0.01 0.03
144559 < 0.01 0.02
144560 < 0.01 0.02
144561 0.01 0.02
144562 < 0.01 0.02
144563 0.02 0.05
144564 0.02 0.04
144565 < 0.01 0.01
144566 0.16 0.34
144567 0.01 0.02
144568 0.07 0.15
144569 0.22 0.47
144570 0.46 0.98
144571 < 0.01 0.02
144572 < 0.01 0.02
144573 0.10 0.21
144574 0.13 0.28
144575 0.28 0.60
144576 < 0.01 < 0.01
144577 0.03 0.06
144578 0.74 1.60
144579 < 0.01 0.02
144580 < 0.01 0.01
144581 0.30 0.64
144582 0.23 0.51
144583 < 0.01 0.01
144584 < 0.01 0.02
144585 < 0.01 0.01
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Results                        Activation Laboratories Ltd.                            Report: A22-08098

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

144586 < 0.01 0.01
144587 0.34 0.73
144588 0.03 0.05
144589 < 0.01 < 0.01
144590 < 0.01 0.02
144591 < 0.01 < 0.01
144592 1.41 3.02
144593 < 0.01 < 0.01
144594 < 0.01 < 0.01
144595 0.47 1.01
144596 0.20 0.42
144597 < 0.01 < 0.01
144598 < 0.01 0.01
144599 < 0.01 0.02
144600 < 0.01 < 0.01
198531 < 0.01 < 0.01
198532 < 0.01 0.01
198533 < 0.01 < 0.01
198534 < 0.01 0.02
198535 0.03 0.06
198536 0.32 0.70
198537 0.05 0.11
198538 0.25 0.54
198539 0.47 1.01
198540 0.11 0.23
198541 0.12 0.26
198542 < 0.01 0.02
198543 0.01 0.02
198544 0.03 0.07
198545 0.01 0.03
198546 < 0.01 0.01
198547 < 0.01 0.01
198548 0.01 0.03
198549 < 0.01 0.01
198550 0.99 2.14
198551 0.01 0.02
198552 < 0.01 0.01
198553 0.65 1.40
198554 0.07 0.15
198555 0.18 0.39
198556 < 0.01 0.01
198557 < 0.01 0.01
198558 < 0.01 0.01
198559 < 0.01 < 0.01
198560 0.13 0.28
198561 0.02 0.05
198562 < 0.01 0.02
198501 < 0.01 0.02
198502 < 0.01 < 0.01
198503 0.05 0.10
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Results                        Activation Laboratories Ltd.                            Report: A22-08098

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

198504 0.25 0.54
198505 0.47 1.01
198506 0.02 0.04
198507 0.03 0.06
198508 0.71 1.54
198509 0.96 2.06
198510 0.31 0.66
198511 0.41 0.89
198512 0.38 0.81
198513 0.25 0.54
198514 0.08 0.17
198515 0.14 0.31
198516 0.45 0.96
198517 0.44 0.95
198518 0.31 0.66
198519 0.02 0.05
198520 0.86 1.86
198521 0.47 1.02
198522 0.52 1.12
198523 0.18 0.38
198524 0.16 0.35
198525 0.08 0.18
198526 0.01 0.02
198527 0.01 0.02
198528 < 0.01 < 0.01
198529 < 0.01 < 0.01
198530 < 0.01 < 0.01
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QC                        Activation Laboratories Ltd.                            Report: A22-08098

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

NCS DC86304
Meas

1.01 2.17

NCS DC86304
Cert

  1.06   2.29

NCS DC86304
Meas

1.08 2.33

NCS DC86304
Cert

  1.06   2.29

NCS DC86314
Meas

1.76 3.79

NCS DC86314
Cert

  1.81   3.89

NCS DC86314
Meas

1.79 3.86

NCS DC86314
Cert

  1.81   3.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.84

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.43

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.19

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.24

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.06

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.18

Lithium   8
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QC                        Activation Laboratories Ltd.                            Report: A22-08098

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

Tetraborate FX-LT
100 lot#220610B
Cert
OREAS 148
(Peroxide Fusion)
Meas

0.45 0.98

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.0

OREAS 148
(Peroxide Fusion)
Meas

0.49 1.06

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03

144395 Orig < 0.01 < 0.01
144395 Dup < 0.01 < 0.01
144555 Orig 0.02 0.05
144555 Dup 0.02 0.05
144565 Orig < 0.01 0.01
144565 Dup < 0.01 0.01
144575 Orig 0.28 0.61
144575 Dup 0.28 0.60
144584 Orig < 0.01 0.02
144584 Split
PREP DUP

< 0.01 0.02

144587 Orig 0.33 0.72
144587 Dup 0.35 0.75
144594 Orig < 0.01 < 0.01
144594 Dup < 0.01 < 0.01
198543 Orig 0.01 0.02
198543 Dup 0.01 0.02
198553 Orig 0.65 1.41
198553 Dup 0.65 1.39
198501 Orig < 0.01 0.02
198501 Dup < 0.01 0.02
198502 Orig < 0.01 < 0.01
198502 Split
PREP DUP

< 0.01 < 0.01

198510 Orig 0.31 0.66
198510 Dup 0.31 0.66
198519 Orig 0.02 0.05
198519 Dup 0.02 0.05
198529 Orig < 0.01 < 0.01
198529 Split
PREP DUP

< 0.01 < 0.01

198530 Orig < 0.01 < 0.01
198530 Dup < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-08273

Report Date: 13-Jul-22

Date Submitted: 17-Jun-22

Your Reference:  
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Gerhard Jacob

CERTIFICATE OF ANALYSIS

38 Rock samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

8-Li (Sodium Peroxide Fusion) QOP Sodium Peroxide (Sodium Peroxide Fusion) 2022-07-07 11:32:24

REPORT A22-08273

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

CERTIFIED BY:

Emmanuel Eseme , Ph.D.
Quality Control Coordinator

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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Results                        Activation Laboratories Ltd.                            Report: A22-08273

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

198563 < 0.01 0.01
198564 < 0.01 < 0.01
198565 0.49 1.06
198566 < 0.01 < 0.01
198567 < 0.01 < 0.01
198568 < 0.01 < 0.01
198569 < 0.01 < 0.01
198570 < 0.01 < 0.01
198571 < 0.01 < 0.01
198572 < 0.01 < 0.01
198573 < 0.01 < 0.01
198574 0.22 0.46
198575 < 0.01 < 0.01
198576 0.01 0.03
198577 0.02 0.04
198578 < 0.01 0.01
198579 0.03 0.07
198580 < 0.01 < 0.01
198581 < 0.01 0.02
198582 < 0.01 < 0.01
198583 < 0.01 < 0.01
198584 0.32 0.69
198585 0.22 0.47
198586 0.08 0.16
198587 < 0.01 0.01
198588 < 0.01 < 0.01
198589 0.06 0.12
198590 1.04 2.24
198591 < 0.01 < 0.01
198592 < 0.01 0.01
198593 0.03 0.06
198594 < 0.01 < 0.01
198595 < 0.01 0.01
198596 0.10 0.21
198597 0.03 0.07
198598 0.68 1.47
198599 0.02 0.03
198600 < 0.01 < 0.01
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QC                        Activation Laboratories Ltd.                            Report: A22-08273

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

NCS DC86304
Meas

1.07 2.30

NCS DC86304
Cert

  1.06   2.29

NCS DC86314
Meas

1.73 3.73

NCS DC86314
Cert

  1.81   3.89

NCS DC86314
Meas

1.72 3.71

NCS DC86314
Cert

  1.81   3.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.37

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.38

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.99

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

OREAS 148
(Peroxide Fusion)
Meas

0.47 1.00

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03

198563 Orig < 0.01 0.01
198563 Dup < 0.01 0.01
198582 Orig < 0.01 < 0.01
198582 Dup < 0.01 < 0.01
198592 Orig < 0.01 0.01
198592 Dup < 0.01 0.01
198599 Orig 0.02 0.03
198599 Dup 0.02 0.03
198600 Orig < 0.01 < 0.01
198600 Split
PREP DUP

< 0.01 < 0.01

Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-08455

Report Date: 02-Aug-22

Date Submitted: 21-Jun-22

Your Reference:  
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Gerhard Jacob

CERTIFICATE OF ANALYSIS

28 Rock samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

8-Li (Sodium Peroxide Fusion) QOP Sodium Peroxide (Sodium Peroxide Fusion) 2022-07-24 13:54:26

REPORT A22-08455

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

CERTIFIED BY:

Emmanuel Eseme , Ph.D.
Quality Control Coordinator

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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Results                        Activation Laboratories Ltd.                            Report: A22-08455

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

198601 0.02 0.03
198602 0.06 0.14
198603 0.44 0.94
198604 0.02 0.03
198605 < 0.01 0.01
198606 < 0.01 0.01
198607 0.14 0.30
198608 0.25 0.53
198609 < 0.01 0.01
198610 < 0.01 0.01
198611 0.21 0.44
198612 < 0.01 0.02
198613 < 0.01 < 0.01
198614 < 0.01 < 0.01
198615 0.02 0.04
198616 0.03 0.07
198617 < 0.01 < 0.01
198618 < 0.01 0.02
198619 < 0.01 0.01
198620 < 0.01 0.02
198621 < 0.01 < 0.01
198622 < 0.01 < 0.01
198623 0.01 0.02
198624 0.63 1.36
198625 0.75 1.61
198626 0.58 1.24
198627 0.42 0.90
198628 0.46 1.00
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QC                        Activation Laboratories Ltd.                            Report: A22-08455

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

NCS DC86304
Meas

1.09 2.36

NCS DC86304
Cert

  1.06   2.29

NCS DC86304
Meas

1.09 2.35

NCS DC86304
Cert

  1.06   2.29

NCS DC86314
Meas

1.73 3.72

NCS DC86314
Cert

  1.81   3.89

NCS DC86314
Meas

1.84 3.97

NCS DC86314
Cert

  1.81   3.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.28

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

OREAS 148
(Peroxide Fusion)
Meas

0.46 0.99

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.0

OREAS 148
(Peroxide Fusion)
Meas

0.49 1.06

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03

198610 Orig < 0.01 0.01
198610 Dup < 0.01 0.01
198620 Orig < 0.01 0.02
198620 Dup < 0.01 0.02
198628 Orig 0.46 1.00
198628 Split
PREP DUP

0.47 1.00

Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
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Results                        Activation Laboratories Ltd.                            Report: A22-08273

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

198563 < 0.01 0.01
198564 < 0.01 < 0.01
198565 0.49 1.06
198566 < 0.01 < 0.01
198567 < 0.01 < 0.01
198568 < 0.01 < 0.01
198569 < 0.01 < 0.01
198570 < 0.01 < 0.01
198571 < 0.01 < 0.01
198572 < 0.01 < 0.01
198573 < 0.01 < 0.01
198574 0.22 0.46
198575 < 0.01 < 0.01
198576 0.01 0.03
198577 0.02 0.04
198578 < 0.01 0.01
198579 0.03 0.07
198580 < 0.01 < 0.01
198581 < 0.01 0.02
198582 < 0.01 < 0.01
198583 < 0.01 < 0.01
198584 0.32 0.69
198585 0.22 0.47
198586 0.08 0.16
198587 < 0.01 0.01
198588 < 0.01 < 0.01
198589 0.06 0.12
198590 1.04 2.24
198591 < 0.01 < 0.01
198592 < 0.01 0.01
198593 0.03 0.06
198594 < 0.01 < 0.01
198595 < 0.01 0.01
198596 0.10 0.21
198597 0.03 0.07
198598 0.68 1.47
198599 0.02 0.03
198600 < 0.01 < 0.01
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QC                        Activation Laboratories Ltd.                            Report: A22-08273

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

NCS DC86304
Meas

1.07 2.30

NCS DC86304
Cert

  1.06   2.29

NCS DC86314
Meas

1.73 3.73

NCS DC86314
Cert

  1.81   3.89

NCS DC86314
Meas

1.72 3.71

NCS DC86314
Cert

  1.81   3.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.37

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.38

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.99

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

OREAS 148
(Peroxide Fusion)
Meas

0.47 1.00

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03

198563 Orig < 0.01 0.01
198563 Dup < 0.01 0.01
198582 Orig < 0.01 < 0.01
198582 Dup < 0.01 < 0.01
198592 Orig < 0.01 0.01
198592 Dup < 0.01 0.01
198599 Orig 0.02 0.03
198599 Dup 0.02 0.03
198600 Orig < 0.01 < 0.01
198600 Split
PREP DUP

< 0.01 < 0.01

Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-08455

Report Date: 02-Aug-22

Date Submitted: 21-Jun-22

Your Reference:  
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Gerhard Jacob

CERTIFICATE OF ANALYSIS

28 Rock samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

8-Li (Sodium Peroxide Fusion) QOP Sodium Peroxide (Sodium Peroxide Fusion) 2022-07-24 13:54:26

REPORT A22-08455

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

CERTIFIED BY:

Emmanuel Eseme , Ph.D.
Quality Control Coordinator

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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Results                        Activation Laboratories Ltd.                            Report: A22-08455

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

198601 0.02 0.03
198602 0.06 0.14
198603 0.44 0.94
198604 0.02 0.03
198605 < 0.01 0.01
198606 < 0.01 0.01
198607 0.14 0.30
198608 0.25 0.53
198609 < 0.01 0.01
198610 < 0.01 0.01
198611 0.21 0.44
198612 < 0.01 0.02
198613 < 0.01 < 0.01
198614 < 0.01 < 0.01
198615 0.02 0.04
198616 0.03 0.07
198617 < 0.01 < 0.01
198618 < 0.01 0.02
198619 < 0.01 0.01
198620 < 0.01 0.02
198621 < 0.01 < 0.01
198622 < 0.01 < 0.01
198623 0.01 0.02
198624 0.63 1.36
198625 0.75 1.61
198626 0.58 1.24
198627 0.42 0.90
198628 0.46 1.00
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QC                        Activation Laboratories Ltd.                            Report: A22-08455

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

NCS DC86304
Meas

1.09 2.36

NCS DC86304
Cert

  1.06   2.29

NCS DC86304
Meas

1.09 2.35

NCS DC86304
Cert

  1.06   2.29

NCS DC86314
Meas

1.73 3.72

NCS DC86314
Cert

  1.81   3.89

NCS DC86314
Meas

1.84 3.97

NCS DC86314
Cert

  1.81   3.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.28

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

OREAS 148
(Peroxide Fusion)
Meas

0.46 0.99

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.0

OREAS 148
(Peroxide Fusion)
Meas

0.49 1.06

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03

198610 Orig < 0.01 0.01
198610 Dup < 0.01 0.01
198620 Orig < 0.01 0.02
198620 Dup < 0.01 0.02
198628 Orig 0.46 1.00
198628 Split
PREP DUP

0.47 1.00

Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-09022

Report Date: 11-Jul-22

Date Submitted: 29-Jun-22

Your Reference:  
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Gerhard Jacob

CERTIFICATE OF ANALYSIS

50 Core samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

8-Li (Sodium Peroxide Fusion) QOP Sodium Peroxide (Sodium Peroxide Fusion) 2022-07-08 09:25:50

REPORT A22-09022

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

CERTIFIED BY:

Emmanuel Eseme , Ph.D.
Quality Control Coordinator

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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Results                        Activation Laboratories Ltd.                            Report: A22-09022

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

198672 0.01 0.02
198673 < 0.01 < 0.01
198674 0.02 0.04
198675 1.01 2.18
198676 0.06 0.14
198677 0.10 0.22
198678 < 0.01 < 0.01
198679 0.13 0.28
198680 0.02 0.05
198681 < 0.01 0.02
198682 < 0.01 0.02
198683 < 0.01 < 0.01
198684 0.24 0.52
198685 < 0.01 0.02
198686 0.16 0.33
198687 0.02 0.04
198688 0.23 0.49
198689 0.48 1.04
198690 0.98 2.10
198691 0.29 0.63
198692 0.30 0.64
198701 < 0.01 < 0.01
198702 0.02 0.05
198703 0.03 0.06
198704 0.02 0.05
198705 0.01 0.03
198706 0.02 0.05
198707 0.02 0.03
198708 0.42 0.91
198709 0.97 2.08
198710 0.35 0.75
198711 0.01 0.03
198712 0.04 0.08
198713 0.03 0.07
198714 < 0.01 < 0.01
198715 < 0.01 < 0.01
198716 0.01 0.03
198717 < 0.01 0.01
198718 < 0.01 0.01
198719 0.01 0.02
198720 < 0.01 0.01
198721 0.01 0.02
198693 0.51 1.10
198694 0.16 0.35
198695 0.30 0.64
198696 0.03 0.07
198697 0.41 0.89
198698 0.56 1.19
198699 1.08 2.32
198700 0.30 0.65
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QC                        Activation Laboratories Ltd.                            Report: A22-09022

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

NCS DC86304
Meas

1.03 2.22

NCS DC86304
Cert

  1.06   2.29

NCS DC86314
Meas

1.76 3.79

NCS DC86314
Cert

  1.81   3.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.92

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.37

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.12

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

OREAS 148
(Peroxide Fusion)
Meas

0.50 1.07

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03

198681 Orig < 0.01 0.02
198681 Dup < 0.01 0.02
198691 Orig 0.29 0.62
198691 Dup 0.30 0.64
198709 Orig 0.96 2.08
198709 Dup 0.97 2.08
198719 Orig 0.01 0.02
198719 Dup 0.01 0.02
198699 Orig 1.10 2.36
198699 Dup 1.06 2.29
198700 Orig 0.30 0.65
198700 Split
PREP DUP

0.29 0.62

Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-09520

Report Date: 25-Jul-22

Date Submitted: 11-Jul-22

Your Reference:  
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Gerhard Jacob

CERTIFICATE OF ANALYSIS

60 Core samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

8-Li (Sodium Peroxide Fusion) QOP Sodium Peroxide (Sodium Peroxide Fusion) 2022-07-17 16:11:11

REPORT A22-09520

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

CERTIFIED BY:

Emmanuel Eseme , Ph.D.
Quality Control Coordinator

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com

Page 1/5

118



Results                        Activation Laboratories Ltd.                            Report: A22-09520

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

198722 0.69 1.49
198723 0.04 0.08
198724 0.40 0.86
198725 0.01 0.03
198726 0.56 1.20
198727 0.44 0.95
198728 0.21 0.45
198729 0.13 0.29
198730 < 0.01 < 0.01
198731 < 0.01 < 0.01
198732 < 0.01 < 0.01
198733 0.01 0.03
198734 0.01 0.03
198735 0.01 0.03
198736 0.02 0.04
198737 0.07 0.14
198738 0.02 0.04
198739 < 0.01 0.02
198740 < 0.01 0.02
198741 0.04 0.09
198742 < 0.01 0.01
198743 < 0.01 0.01
198744 < 0.01 < 0.01
198745 0.02 0.04
198746 0.02 0.05
198747 < 0.01 0.01
198748 0.10 0.21
198749 0.01 0.02
198750 < 0.01 < 0.01
198751 < 0.01 < 0.01
198752 0.03 0.06
198753 0.05 0.10
198754 < 0.01 0.02
198755 0.01 0.03
198756 0.01 0.02
198757 0.04 0.09
198758 < 0.01 < 0.01
198759 0.84 1.82
198760 0.06 0.14
198761 0.02 0.04
198762 0.02 0.05
198763 0.23 0.49
198764 0.44 0.95
198765 0.28 0.61
198766 0.56 1.20
198767 0.34 0.73
198768 0.02 0.04
198769 0.08 0.18
198770 0.07 0.14
198771 0.15 0.33
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Results                        Activation Laboratories Ltd.                            Report: A22-09520

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

198772 0.19 0.41
198773 0.73 1.57
198774 0.72 1.55
198775 0.68 1.46
198776 0.43 0.93
198777 < 0.01 < 0.01
198778 0.02 0.04
198779 0.02 0.05
198780 < 0.01 0.01
198781 0.02 0.04
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QC                        Activation Laboratories Ltd.                            Report: A22-09520

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

NCS DC86304
Meas

1.07 2.30

NCS DC86304
Cert

  1.06   2.29

NCS DC86314
Meas

1.75 3.76

NCS DC86314
Cert

  1.81   3.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.45

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.83

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.53

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

OREAS 148
(Peroxide Fusion)
Meas

0.47 1.02

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03

198731 Orig < 0.01 < 0.01
198731 Dup < 0.01 < 0.01
198741 Orig 0.04 0.09
198741 Dup 0.04 0.09
198751 Orig < 0.01 < 0.01
198751 Dup < 0.01 < 0.01
198761 Orig 0.02 0.04
198761 Dup 0.02 0.04
198770 Orig 0.07 0.14
198770 Dup 0.07 0.14
198771 Orig 0.15 0.33
198771 Split
PREP DUP

0.16 0.34

198780 Orig < 0.01 0.01
198780 Dup < 0.01 0.01
198781 Orig 0.02 0.04
198781 Split
PREP DUP

0.02 0.04

Method Blank < 0.01 < 0.01
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QC                        Activation Laboratories Ltd.                            Report: A22-09520

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-09733

Report Date: 13-Oct-22

Date Submitted: 13-Jul-22

Your Reference: Jackpot
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Arvin Ramos

CERTIFICATE OF ANALYSIS

59 Core samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

8-Peroxide ICPMS/ICP QOP Sodium Peroxide (Sodium Peroxide Fusion
ICPMS & ICP)

2022-10-04 08:11:40

REPORT A22-09733

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

CERTIFIED BY:

 Mark Vandergeest 
Quality Control Coordinator

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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Results                        Activation Laboratories Ltd.                            Report: A22-09733

Analyte Symbol Li Li2O Cs Ta
Unit Symbol % % % %
Lower Limit 0.01 0.01 0.001 0.001
Method Code FUS-

Na2O2
FUS-
Na2O2

FUS-
MS-
Na2O2

FUS-
MS-
Na2O2

198782 0.21 0.45 0.003 0.004
198783 0.19 0.40 0.003 0.002
198784 0.06 0.13 0.004 0.001
198785 0.04 0.09 0.004 0.001
198786 0.03 0.06 0.001 0.001
198787 0.06 0.12 0.003 0.003
198788 0.04 0.08 0.001 0.001
198789 0.05 0.11 0.001 0.002
198790 0.05 0.11 0.002 0.003
198791 < 0.01 < 0.01 < 0.001 < 0.001
198792 0.09 0.20 < 0.001 0.004
198793 0.06 0.14 0.001 0.002
198794 0.05 0.10 < 0.001 0.005
198795 < 0.01 0.02 0.003 0.005
198796 < 0.01 0.02 0.003 0.004
198797 0.02 0.04 0.006 0.017
198798 0.22 0.47 0.005 0.002
198799 0.71 1.52 0.004 0.002
198800 0.36 0.78 0.005 0.002
198801 < 0.01 0.02 0.004 0.002
198802 < 0.01 0.01 0.002 0.003
198803 < 0.01 0.01 0.002 0.002
198804 0.01 0.02 0.003 0.003
198805 0.39 0.84 0.005 0.002
198806 0.83 1.79 0.004 < 0.001
198807 0.34 0.74 0.004 < 0.001
198808 0.37 0.80 0.009 0.002
198809 0.16 0.35 0.004 0.002
198810 1.04 2.23 0.035 0.003
198811 0.14 0.29 0.004 0.001
198812 0.68 1.46 0.003 0.003
198813 0.22 0.48 0.004 < 0.001
198814 0.68 1.45 0.003 0.002
198815 0.20 0.42 0.006 0.002
198816 0.42 0.91 0.006 < 0.001
198817 0.06 0.12 0.008 0.001
198818 0.04 0.09 0.006 0.002
198819 0.01 0.02 0.002 0.003
198820 < 0.01 0.02 0.002 0.003
198821 0.38 0.81 0.003 0.004
198822 0.23 0.50 0.007 0.002
198823 0.01 0.02 0.003 0.002
198824 0.01 0.03 0.004 0.004
198825 < 0.01 < 0.01 < 0.001 0.001
198826 < 0.01 < 0.01 < 0.001 0.002
198827 < 0.01 < 0.01 < 0.001 0.002
198828 < 0.01 < 0.01 < 0.001 0.003
198829 < 0.01 < 0.01 < 0.001 < 0.001
198830 < 0.01 0.01 < 0.001 0.004
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Results                        Activation Laboratories Ltd.                            Report: A22-09733

Analyte Symbol Li Li2O Cs Ta
Unit Symbol % % % %
Lower Limit 0.01 0.01 0.001 0.001
Method Code FUS-

Na2O2
FUS-
Na2O2

FUS-
MS-
Na2O2

FUS-
MS-
Na2O2

198831 < 0.01 0.01 < 0.001 0.002
198832 < 0.01 < 0.01 < 0.001 0.002
198833 < 0.01 < 0.01 < 0.001 0.003
198834 < 0.01 < 0.01 < 0.001 0.003
198835 0.02 0.04 < 0.001 0.004
198836 0.37 0.80 0.004 0.002
198837 0.66 1.43 0.004 < 0.001
198838 0.67 1.44 0.004 0.005
198839 0.47 1.02 0.006 0.003
198840 1.06 2.29 0.004 0.003
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QC                        Activation Laboratories Ltd.                            Report: A22-09733

Analyte Symbol Li Li2O Cs Ta
Unit Symbol % % % %
Lower Limit 0.01 0.01 0.001 0.001
Method Code FUS-

Na2O2
FUS-
Na2O2

FUS-
MS-
Na2O2

FUS-
MS-
Na2O2

NCS DC86315
Meas

0.802

NCS DC86315
Cert

  0.835

NCS DC86315
Meas

0.825

NCS DC86315
Cert

  0.835

NCS DC86303
Meas

0.034

NCS DC86303
Cert

0.0350

NCS DC86304
Meas

1.06 2.28 0.171

NCS DC86304
Cert

  1.06   2.29 0.168

NCS DC86314
Meas

1.80 3.88 0.274

NCS DC86314
Cert

  1.81   3.89 0.283

NCS DC86314
Meas

0.274

NCS DC86314
Cert

0.283

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.79

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.13

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.24

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

OREAS 148
(Peroxide Fusion)
Meas

0.49 1.05

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03

198783 Orig 0.19 0.41
198783 Dup 0.18 0.39
198789 Orig 0.001 0.002
198789 Dup 0.001 0.002
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QC                        Activation Laboratories Ltd.                            Report: A22-09733

Analyte Symbol Li Li2O Cs Ta
Unit Symbol % % % %
Lower Limit 0.01 0.01 0.001 0.001
Method Code FUS-

Na2O2
FUS-
Na2O2

FUS-
MS-
Na2O2

FUS-
MS-
Na2O2

198791 Orig < 0.01 < 0.01
198791 Dup < 0.01 < 0.01
198797 Orig 0.006 0.017
198797 Dup 0.006 0.017
198801 Orig < 0.01 0.02
198801 Dup < 0.01 0.02
198811 Orig 0.14 0.30
198811 Dup 0.13 0.29
198813 Orig 0.004 < 0.001
198813 Dup 0.005 < 0.001
198821 Orig 0.003 0.004
198821 Dup 0.003 0.004
198830 Orig < 0.01 0.01
198830 Dup < 0.01 0.01
198831 Orig < 0.01 0.01 < 0.001 0.002
198831 Split
PREP DUP

< 0.01 0.01 < 0.001 0.002

198833 Orig < 0.001 0.003
198833 Dup < 0.001 0.003
198838 Orig 0.68 1.47
198838 Dup 0.65 1.40
198839 Orig 0.006 0.003
198839 Dup 0.006 0.003
198840 Orig 1.06 2.29 0.004 0.003
198840 Split
PREP DUP

1.06 2.28 0.004 0.003

Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.001 < 0.001
Method Blank < 0.001 < 0.001
Method Blank < 0.001 < 0.001
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-10428 (i)

Report Date: 11-Oct-22

Date Submitted: 25-Jul-22

Your Reference:  
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Gerhard Jacob

CERTIFICATE OF ANALYSIS

64 Core samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

8-Li (Sodium Peroxide Fusion) QOP Sodium Peroxide (Sodium Peroxide Fusion)

8-REE Assay Package QOP WRA/ QOP WRA 4B2 (Major/Trace Elements
Fusion ICPOES/ICPMS)

REPORT A22-10428 (i)

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

Total includes all elements in % oxide to the left of total.

CERTIFIED BY:

 Rob Hoffman 
Region Manager

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com

Page 1/5

128



Results                        Activation Laboratories Ltd.                            Report: A22-10428

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

198841 1.05 2.26
198842 0.38 0.82
198843 0.53 1.13
198844 0.40 0.85
198845 0.21 0.45
198846 0.06 0.13
198847 0.28 0.61
198848 0.48 1.03
198849 0.56 1.21
198850 0.49 1.06
198851 0.80 1.72
198852 < 0.01 < 0.01
198853 0.47 1.00
198854 0.50 1.08
198856 0.34 0.74
198857 0.87 1.88
198858 0.85 1.82
198859 0.28 0.60
198860 0.03 0.06
198861 < 0.01 0.02
198862 < 0.01 < 0.01
198863 < 0.01 < 0.01
198864 < 0.01 0.02
198865 0.10 0.22
198866 0.06 0.13
198867 0.01 0.02
198868 < 0.01 0.01
198869 < 0.01 0.01
198870 < 0.01 < 0.01
198871 < 0.01 < 0.01
198872 0.01 0.02
198873 < 0.01 < 0.01
781944 0.97 2.10
781945 1.29 2.79
781946 0.47 1.02
781947 2.29 4.94
781948 0.41 0.88
781949 0.64 1.38
781950 1.11 2.38
282651 1.26 2.72
282652 1.45 3.12
282653 0.90 1.93
282654 0.58 1.26
282655 0.64 1.38
282656 0.59 1.27
282657 1.04 2.24
282658 0.09 0.19
282659 0.72 1.55
282660 0.04 0.10
282661 2.01 4.33
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Results                        Activation Laboratories Ltd.                            Report: A22-10428

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

282662 0.83 1.78
282663 1.86 4.00
282664 1.91 4.11
282665 1.44 3.09
282666 0.16 0.34
282667 0.17 0.36
282668 1.46 3.13
282669 0.01 0.02
282670 0.47 1.02
282671 1.37 2.94
282672 2.23 4.80
282673 1.22 2.63
282674 1.80 3.88
282675 1.22 2.64
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QC                        Activation Laboratories Ltd.                            Report: A22-10428

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

NCS DC86304
Meas

1.12 2.40

NCS DC86304
Cert

  1.06   2.29

NCS DC86304
Meas

1.05 2.26

NCS DC86304
Cert

  1.06   2.29

NCS DC86314
Meas

1.79 3.85

NCS DC86314
Cert

  1.81   3.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.16

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.36

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.60

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

OREAS 148
(Peroxide Fusion)
Meas

0.49 1.05

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03

OREAS 148
(Peroxide Fusion)
Meas

0.48 1.03

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03

198850 Orig 0.50 1.07
198850 Dup 0.48 1.04
198861 Orig < 0.01 0.02
198861 Dup < 0.01 0.02
198871 Orig < 0.01 < 0.01
198871 Dup < 0.01 < 0.01
282651 Orig 1.27 2.74
282651 Dup 1.25 2.69
282660 Orig 0.05 0.10
282660 Dup 0.04 0.09
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QC                        Activation Laboratories Ltd.                            Report: A22-10428

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

282661 Orig 2.01 4.33
282661 Split
PREP DUP

2.05 4.40

282670 Orig 0.47 1.01
282670 Dup 0.48 1.03
282675 Orig 1.22 2.64
282675 Split
PREP DUP

1.26 2.71

Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-11096

Report Date: 07-Sep-22

Date Submitted: 08-Aug-22

Your Reference: Jackpot
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Arvin Ramos

CERTIFICATE OF ANALYSIS

15 Core samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

8-Li (Sodium Peroxide Fusion) QOP Sodium Peroxide (Sodium Peroxide Fusion) 2022-09-01 15:26:54

REPORT A22-11096

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

CERTIFIED BY:

Elitsa Hrischeva, Ph.D.
Quality Control Coordinator

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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Results                        Activation Laboratories Ltd.                            Report: A22-11096

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

198874 < 0.01 < 0.01
198875 < 0.01 < 0.01
198876 < 0.01 < 0.01
198877 < 0.01 < 0.01
198878 0.05 0.11
198879 0.79 1.69
198880 < 0.01 < 0.01
198881 < 0.01 < 0.01
198882 < 0.01 < 0.01
198883 < 0.01 0.02
198885 < 0.01 < 0.01
198886 0.02 0.03
198887 0.01 0.03
198888 1.06 2.27
198889 0.01 0.03
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QC                        Activation Laboratories Ltd.                            Report: A22-11096

Analyte Symbol Li Li2O
Unit Symbol % %
Lower Limit 0.01 0.01
Method Code FUS-

Na2O2
FUS-
Na2O2

NCS DC86304
Meas

1.12 2.40

NCS DC86304
Cert

  1.06   2.29

NCS DC86304
Meas

1.05 2.26

NCS DC86304
Cert

  1.06   2.29

NCS DC86314
Meas

1.79 3.85

NCS DC86314
Cert

  1.81   3.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.16

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.36

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

7.60

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

OREAS 148
(Peroxide Fusion)
Meas

0.49 1.05

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03

OREAS 148
(Peroxide Fusion)
Meas

0.48 1.03

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03

198883 Orig < 0.01 0.02
198883 Dup < 0.01 0.02
198889 Orig 0.01 0.03
198889 Dup 0.01 0.03
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-12554

Report Date: 20-Oct-22

Date Submitted: 01-Sep-22

Your Reference: Jackpot
       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Gerhard Jacob

CERTIFICATE OF ANALYSIS

59 Core samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

1A2-Tbay QOP AA-Au (Au - Fire Assay AA) 2022-10-07 15:12:28

REPORT A22-12554

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

If value exceeds upper limit we recommend reassay by fire assay gravimetric-Code 1A3

CERTIFIED BY:

 Mark Vandergeest 
Quality Control Coordinator

LabID: 673

ACTIVATION LABORATORIES LTD.
1201 Walsh Street West, Thunder Bay, Ontario, Canada, P7E 4X6 

TELEPHONE +807 622-6707 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Tbay@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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    Quality Analysis ...                                                                        Innovative Technologies

Report No.: A22-12554

Report Date: 20-Oct-22

Date Submitted: 01-Sep-22

Your Reference: Jackpot       Imagine Lithium Inc.

       1240-789 W Pender St.

       Vancouver BC V6C 1H2

       Canada

       ATTN:    Gerhard Jacob

CERTIFICATE OF ANALYSIS

59 Core samples were submitted for analysis.

The following analytical package(s) were requested: Testing Date:

8-Li (Sodium Peroxide Fusion) QOP Sodium Peroxide (Sodium Peroxide Fusion) 2022-10-16 14:09:41

REPORT A22-12554

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission must be obtained. If no instructions were
given at time of sample submittal regarding excess material, it will be discarded within 90 days of this report. Our liability is limited solely to the analytical cost
of these analyses. Test results are representative only of material submitted for analysis.

Notes:

If value exceeds upper limit we recommend reassay by fire assay gravimetric-Code 1A3

CERTIFIED BY:

 Mark Vandergeest 
Quality Control Coordinator

LabID: 266

ACTIVATION LABORATORIES LTD.
41 Bittern Street, Ancaster, Ontario, Canada, L9G 4V5 

TELEPHONE +905 648-9611 or +1.888.228.5227 FAX +1.905.648.9613 
E-MAIL Ancaster@actlabs.com ACTLABS GROUP WEBSITE www.actlabs.com
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Results                        Activation Laboratories Ltd.                            Report: A22-12554

Analyte Symbol Li Li2O Au
Unit Symbol % % ppb
Lower Limit 0.01 0.01 5
Method Code FUS-

Na2O2
FUS-
Na2O2

FA-AA

198900 < 5
198901 < 5
198902 < 5
198903 22
198904 18
198905 56
198906 < 5
198907 9
198908 < 5
198909 < 5
198910 < 5
198911 < 5
198912 < 5
198913 0.34 0.73
198914 0.12 0.27
198915 0.01 0.03
198916 0.03 0.06
198917 0.02 0.04
198918 0.03 0.06
198919 0.03 0.06
198920 0.14 0.30
198921 1.03 2.22
198922 0.29 0.61
198923 < 0.01 0.02
198924 < 0.01 < 0.01
198925 0.01 0.02
198926 < 0.01 0.02
198927 0.03 0.07
198928 0.03 0.06
198929 0.02 0.03
198930 0.02 0.04
198931 < 0.01 0.02
198932 < 0.01 < 0.01
198933 < 0.01 < 0.01
198934 < 0.01 < 0.01
198935 0.02 0.05
198936 < 0.01 < 0.01
198937 < 0.01 < 0.01
198938 < 0.01 < 0.01
198939 0.03 0.07
198940 0.05 0.10
198941 0.14 0.30
198942 0.22 0.48
198943 0.03 0.06
198944 < 0.01 < 0.01
198945 0.01 0.03
198946 0.01 0.03
198947 0.17 0.36
198948 0.75 1.62
198949 0.35 0.76
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Results                        Activation Laboratories Ltd.                            Report: A22-12554

Analyte Symbol Li Li2O Au
Unit Symbol % % ppb
Lower Limit 0.01 0.01 5
Method Code FUS-

Na2O2
FUS-
Na2O2

FA-AA

198950 < 0.01 < 0.01
198951 < 0.01 < 0.01
198952 0.03 0.06
198953 < 0.01 0.02
198954 < 0.01 < 0.01
198955 < 0.01 < 0.01
198956 < 0.01 0.02
198957 < 0.01 0.01
198958 < 0.01 0.02
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QC                        Activation Laboratories Ltd.                            Report: A22-12554

Analyte Symbol Li Li2O Au
Unit Symbol % % ppb
Lower Limit 0.01 0.01 5
Method Code FUS-

Na2O2
FUS-
Na2O2

FA-AA

NCS DC86304
Meas

1.09 2.34

NCS DC86304
Cert

  1.06   2.29

NCS DC86314
Meas

1.78 3.83

NCS DC86314
Cert

  1.81   3.89

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.31

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.41

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

Lithium
Tetraborate FX-LT
100 lot#220610B
Meas

8.29

Lithium
Tetraborate FX-LT
100 lot#220610B
Cert

  8

OREAS 238 (Fire
Assay) Meas

2980

OREAS 238 (Fire
Assay) Cert

3030

OREAS 238 (Fire
Assay) Meas

3050

OREAS 238 (Fire
Assay) Cert

3030

Oreas E1336 (Fire
Assay) Meas

499

Oreas E1336 (Fire
Assay) Cert 510.000
Oreas E1336 (Fire
Assay) Meas

497

Oreas E1336 (Fire
Assay) Cert 510.000
OREAS 148
(Peroxide Fusion)
Meas

0.48 1.04

OREAS 148
(Peroxide Fusion)
Cert

0.48 1.03

198908 Orig < 5
198908 Dup 5
198922 Orig 0.29 0.62
198922 Dup 0.28 0.61
198932 Orig < 0.01 < 0.01
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QC                        Activation Laboratories Ltd.                            Report: A22-12554

Analyte Symbol Li Li2O Au
Unit Symbol % % ppb
Lower Limit 0.01 0.01 5
Method Code FUS-

Na2O2
FUS-
Na2O2

FA-AA

198932 Dup < 0.01 < 0.01
198942 Orig 0.22 0.48
198942 Dup 0.22 0.48
198949 Orig 0.35 0.76
198949 Split
PREP DUP

0.39 0.83

198951 Orig < 0.01 < 0.01
198951 Dup < 0.01 < 0.01
198958 Orig < 0.01 0.02
198958 Split
PREP DUP

< 0.01 0.02

Method Blank < 5
Method Blank 5
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
Method Blank < 0.01 < 0.01
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