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7DEOH� 3DJH

7DEOH��� 6XPPDU\�RI�*08�VXEXQLWV�DQG�VSRWWHG�IURJ�VXEXQLW�RFFXUUHQFH�DQG
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7DEOH��� 6XPPDU\�RI�VXEXQLWV�FRQWDLQLQJ�VSRWWHG�IURJ�SRSXODWLRQV��DQG�SRSXODWLRQ

GHVFULSWLRQV�IRU�:DVDWFK�)URQW�*08������������������������������������������������������ ��

7DEOH��� (VWLPDWHG�EUHHGLQJ�SRSXODWLRQ�VL]HV��1H��IRU�:DVDWFK�)URQW�*08��������� ��

7DEOH��� 6XPPDU\�RI�PDMRU�DFWLRQV�WDNHQ�LQ�WKH�:DVDWFK�)URQW�*08�WR�UHGXFH

WKUHDWV�WR�VSRWWHG�IURJ�VLQFH������������������������������������������������������������������ ��

7DEOH��� 6XPPDU\�RI�UHTXLUHG�DFWLRQV�OLVWHG�E\�WKUHDW�IRU�WKH�:DVDWFK�)URQW�*08� ��

7DEOH��� (VWLPDWHG�EUHHGLQJ�SRSXODWLRQ�VL]HV��1H��IRU�6HYLHU�5LYHU�*08������������� ��

7DEOH��� 6XPPDU\�RI�PDMRU�DFWLRQV�WDNHQ�LQ�WKH�6HYLHU�5LYHU�*08�WR�UHGXFH

WKUHDWV�WR�VSRWWHG�IURJ�VLQFH����������������������������������������������������������������� ��

7DEOH��� 6XPPDU\�RI�UHTXLUHG�DFWLRQV�OLVWHG�E\�WKUHDW�IRU�WKH�6HYLHU�5LYHU�*08�� ��

7DEOH��� 6XPPDU\�RI�VXEXQLWV�FRQWDLQLQJ�VSRWWHG�IURJ�SRSXODWLRQV��DQG�SRSXODWLRQ

GHVFULSWLRQV�IRU�:HVW�'HVHUW�*08���������������������������������������������������������� ��

7DEOH���� (VWLPDWHG�EUHHGLQJ�SRSXODWLRQ�VL]HV��1H��IRU�:HVW�'HVHUW�*08�������������� ��

7DEOH���� 6XPPDU\�RI�PDMRU�DFWLRQV�WDNHQ�LQ�WKH�:HVW�'HVHUW�*08�WR�UHGXFH

WKUHDWV�WR�VSRWWHG�IURJ�VLQFH�������������������������������������������������������������� ��

7DEOH���� 6XPPDU\�RI�UHTXLUHG�DFWLRQV�OLVWHG�E\�WKUHDW�IRU�6QDNH�9DOOH\��7XOH

9DOOH\��DQG�,EDSDK�9DOOH\�6XEXQLWV���������������������������������������������������������� ��
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)LJXUH 3DJH

)LJXUH��� +LVWRULF�ORFDOLW\�LQIRUPDWLRQ�DQG�VXEXQLWV�WKDW�KLVWRULFDOO\�FRQWDLQHG

SRSXODWLRQV�RI�VSRWWHG�IURJ�LQ�8WDK��������������������������������������������������� ���

)LJXUH��� 6XEXQLWV�FXUUHQWO\�FRQWDLQLQJ�SRSXODWLRQV�RI�VSRWWHG�IURJ�LQ�8WDK����� ��
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:H�ZRXOG�OLNH�WR�WKDQN�WKH�IROORZLQJ�LQGLYLGXDOV�IRU�WKHLU�SDUWLFLSDWLRQ�LQ�HIIRUWV�FRQFHUQLQJ�WKH

FRQVHUYDWLRQ�RI�VSRWWHG�IURJ�LQ�WKH�6WDWH�RI�8WDK��

%RQQHYLOOH�%DVLQ�&RQVHUYDWLRQ�DQG�5HFRYHU\�7HDP

/HR�'��/HQWVFK 8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV

%RE�:LOOLDPV 8�6��)LVK�DQG�:LOGOLIH�6HUYLFH

0DUN�+ROGHQ 8WDK�5HFODPDWLRQ�0LWLJDWLRQ�DQG�&RQVHUYDWLRQ�&RPPLVVLRQ

5RQ�%RODQGHU 8�6��%XUHDX�RI�/DQG�0DQDJHPHQW

/DUU\�&ULVW 8�6��%XUHDX�RI�5HFODPDWLRQ

/\QQ�'HFNHU 8�6��)RUHVW�6HUYLFH

0LOWRQ +RRSHU &RQIHGHUDWHG�7ULEHV�RI�WKH�*RVKXWH�5HVHUYDWLRQ

$QQD�7ROLQH 8WDK�6WDWH�8QLYHUVLW\

7RGG�&URZO 8WDK�6WDWH�8QLYHUVLW\

5LFK�+DVNLQV 1HYDGD�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV

6SRWWHG�)URJ�7HFKQLFDO�$GYLVRUV

5LFKDUG�)LNH 8�6��%XUHDX�RI�/DQG�0DQDJHPHQW

-DQHW�0L]]L 8�6��)LVK�DQG�:LOGOLIH�6HUYLFH

&KULV�.HOHKHU 8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV

&KDUOLH�7KRPSVRQ 8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV

-DQH�3HUNLQV 8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV

5LFN�)ULGHOO 8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV

'DOH�+HSZRUWK 8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV

3DXO�7KRPSVRQ 8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV

%UDG�6FKPLG] 8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV

+DUROG�6HUVODQG &HQWUDO�8WDK�:DWHU�&RQVHUYDQF\�'LVWULFW

0DXUHHQ�:LOVRQ 8WDK�5HFODPDWLRQ�0LWLJDWLRQ�DQG�&RQVHUYDWLRQ�&RPPLVVLRQ

$O�6LPSVRQ 8�6��%XUHDX�RI�5HFODPDWLRQ

/DUU\�6KDQNV 8�6��)LVK�DQG�:LOGOLIH�6HUYLFH

3HWHU�+RYLQJK 3ULYDWH�LQGLYLGXDO
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,Q�������WKH�8��6��)LVK�DQG�:LOGOLIH�6HUYLFH��):6��ZDV�SHWLWLRQHG�WR�OLVW�WKH�VSRWWHG�IURJ

�UHIHUUHG�WR�DV�5DQD�SUHWLRVD��XQGHU�WKH�(QGDQJHUHG�6SHFLHV�$FW��)HGHUDO�5HJLVWHU

��>����@����������7KH�):6�UXOHG�RQ����$SULO������WKDW�WKH�OLVWLQJ�RI�VSRWWHG�IURJ�ZDV�ZDUUDQWHG

DV�D�SULRULW\���IRU�WKH�:DVDWFK�)URQW�SRSXODWLRQV�DQG�D�SULRULW\���IRU�WKH�:HVW�'HVHUW�SRSXODWLRQV�

EXW�SUHFOXGHG�GXH�WR�KLJKHU�SULRULWLHV��)HGHUDO�5HJLVWHU���>��@����������7KH�PDMRU�LPSHWXV

EHKLQG�WKH�SHWLWLRQ�ZDV�WKH�UHGXFWLRQ�LQ�GLVWULEXWLRQ�DVVRFLDWHG�ZLWK�LPSDFWV�IURP�XUEDQ�DQG

ZDWHU�GHYHORSPHQWV�DQG�WKH�LQWURGXFWLRQ�RI�QRQQDWLYH�VSHFLHV�LQ�8WDK���2Q�6HSWHPEHU���������

�)HGHUDO�5HJLVWHU����^���`��������WKH�):6�PDLQWDLQHG�WKH�VDPH�VWDWXV�IRU�VSRWWHG�IURJ�

KRZHYHU��WKH\�XSGDWHG�WKH�FRPPRQ�DQG�VFLHQWLILF�QDPH�RI�WKH�8WDK�SRSXODWLRQV���7KH�):6�QRZ

UHIHUV�WR�WKH�VSRWWHG�IURJ�LQ�8WDK�DV�WKH�&ROXPELD�VSRWWHG�IURJ��5DQD�OXWHLYHQWULV���

7KH�SXUSRVH�RI�WKLV�GRFXPHQW�LV�WR�GHVFULEH�VSHFLILF�DFWLRQV�DQG�VWUDWHJLHV�UHTXLUHG�WR�H[SHGLWH

LPSOHPHQWDWLRQ�RI�FRQVHUYDWLRQ�PHDVXUHV�IRU�VSRWWHG�IURJ�DV�D�FRRSHUDWLYH�HIIRUW�DPRQJ�UHVRXUFH

DJHQFLHV�LQ�8WDK���7KH�JRDO�RI�WKHVH�DFWLRQV�LV�WR�HQVXUH�WKH�ORQJ�WHUP�FRQVHUYDWLRQ�RI�WKLV

VSHFLHV�ZLWKLQ�LWV�KLVWRULF�UDQJH�LQ�8WDK���7KRXJK�WKH�SULPDU\�IRFXV�RI�WKLV�6WUDWHJ\�LV

FRQVHUYDWLRQ�DQG�HQKDQFHPHQW�RI�VSRWWHG�IURJ��LW�PD\�DOVR�UHGXFH�RU�HOLPLQDWH�WKUHDWV�DQG

LPSURYH�KDELWDW�IRU�RWKHU�DVVRFLDWHG�VSHFLHV�WKDW�ZRXOG�UHTXLUH�WKH�QHHG�IRU�)HGHUDO�SURWHFWLRQ

SXUVXDQW�WR�WKH�(QGDQJHUHG�6SHFLHV�$FW�RI�������DV�DPHQGHG��(6$��

'(),1,7,216

*HRJUDSKLF�0DQDJHPHQW�8QLW��*08����$�GLVWLQFW�DUHD�ZLWKLQ�8WDK�GHILQHG�E\�WKH�KLVWRULF

VSRWWHG�IURJ�UDQJH�DQG�JHRJUDSKLF�ERXQGDULHV�

+LVWRULF�5DQJH���7KH�DUHD�WKDW�VSRWWHG�IURJ�LV�SHUFHLYHG�WR�KDYH�LQKDELWHG�DW�WKH�WLPH�RI�PRGHUQ

H[SORUDWLRQ�DQG�VHWWOHPHQW�RI�8WDK��$SSUR[LPDWHO\�������WKURXJK������

,QWURGXFWLRQ���5HOHDVH�RI�ZLOG�RU�FXOWXUHG�VSRWWHG�IURJ�LQWR�KLVWRULFDOO\�XQRFFXSLHG�VLWHV�IRU

DLGLQJ�FRQVHUYDWLRQ�

1RQQDWLYH���$�VSHFLHV�WKDW�KLVWRULFDOO\�GLG�QRW�RFFXU�LQ�D�VSHFLILF�DUHD�RU�KDELWDW�DQG�WKDW�QRZ

LQKDELWV�DV�D�UHVXOW�RI�KXPDQ�DFWLRQV�

5HLQWURGXFWLRQ���5HOHDVH�RI�ZLOG�RU�FXOWXUHG�VSRWWHG�IURJ�LQWR�KLVWRULFDOO\�RFFXSLHG�VLWHV�IRU�WKH

SXUSRVH�RI�UHHVWDEOLVKLQJ�SRSXODWLRQV�

7KUHDW���$Q\�DFWLRQ�RU�DFWLYLW\��SDVW�RU�SUHVHQW��WKDW�FXUUHQWO\�RU�LQ�WKH�IXWXUH�PD\�SUHYHQW�WKH

FRQWLQXHG�H[LVWHQFH�RI�VSRWWHG�IURJ��

7UDQVSODQW�7UDQVORFDWH���5HPRYDO�RI�VSRWWHG�IURJ�LQGLYLGXDOV�IURP�D�QDWXUDOO\�RFFXUULQJ

SRSXODWLRQ�DQG�VXEVHTXHQW�UHOHDVH�RI�WKHVH�LQGLYLGXDOV�LQWR�RWKHU�ZDWHUV��
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(IIHFWLYH�3RSXODWLRQ�6L]H���1 � �7KH�VL]H�RI�DQ�LGHDO�SRSXODWLRQ�WKDW�KDV�WKH�VDPH�UDWH�RI
H

LQFUHDVH�LQ�KRPR]\JRVLW\�RU�JHQH�IUHTXHQF\�GULIW�DV�WKH�DFWXDO�SRSXODWLRQ�XQGHU�FRQVLGHUDWLRQ

�:ULJKW�������&URZ�DQG�'HQQLVWRQ���������$V�D�UHVXOW�RI�JHQHWLF�GULIW��LVRODWHG�SRSXODWLRQV�ORVH

YDULDWLRQ�DW�D�UDWH�RI����1 �SHU�JHQHUDWLRQ��:ULJKW���������,Q�DQ�DSSOLHG�VHQVH��HIIHFWLYH
H

SRSXODWLRQ�VL]H�LV�WKH�QXPEHU�RI�EUHHGLQJ�LQGLYLGXDOV�WKDW�FRQWULEXWH�JHQHV�WR�WKH�QH[W

JHQHUDWLRQ��

3RSXODWLRQ���$�SRSXODWLRQ�LV�GHILQHG�DV�DQ�DUHD�RI�VSRWWHG�IURJ�RFFXUUHQFH�WKDW�LV�JHRJUDSKLFDOO\

RU�K\GURORJLFDOO\�LVRODWHG�IURP�RWKHU�DUHDV�RI�VSRWWHG�IURJ�

63(&,(6�'(6&5,37,21

6SRWWHG�IURJ�EHORQJ�WR�WKH�DQXUDQ�IDPLO\�RI�¦WUXH�IURJV§��5DQLGDH���7ZHQW\�WKUHH�VSHFLHV�RI

UDQLGV�RFFXU�LQ�WKH�8QLWHG�6WDWHV�RI�ZKLFK�RQO\�IRXU�DUH�QDWLYH�WR�8WDK���7KH�QRUWKHUQ�OHRSDUG

IURJ��5DQD�SLSLHQV��WKH�UHOLFW�OHRSDUG�IURJ��5DQD�RQFD��WKH�ORZODQG�OHRSDUG�IURJ��5DQD

\DYDSDLHQVLV��DQG�WKH�VSRWWHG�IURJ���7KH�JUHHQ�IURJ��5DQD�FODPLWDQV���DQG�WKH�EXOO�IURJ���5DQD

FDWHVEHLDQD��DOVR�RFFXU�LQ�8WDK��KRZHYHU��WKHVH�VSHFLHV�GR�QRW�QDWXUDOO\�RFFXU�ZHVW�RI�WKH

5RFNLHV�DQG�KDYH�VXFFHVVIXOO\�EHHQ�LQWURGXFHG�LQWR�PDQ\�DUHDV�WKURXJKRXW�WKH�:HVW�

5DQLGV�DUH�W\SLFDOO\�FKDUDFWHUL]HG�DV�VOLP�ZDVWHG��ORQJ�OHJJHG��VPRRWK�VNLQQHG�MXPSHUV�ZLWK

ZHEEHG�KLQG�IHHW�ZLWK�D�SDLU�RI�GRUVRODWHUDO�IROGV��JODQGXODU�IROGV��WKDW�H[WHQG�IURP�EHKLQG�WKH

H\HV�WR�WKH�ORZHU�EDFN���,Q�8WDK��DGXOW�VSRWWHG�IURJV�UDQJH�IURP����PP�WR�����PP��7DQQHU������

8':5�LQ�SUHS��DQG�DYHUDJH�EHWZHHQ����PP�DQG����PP��5RVV�HW�DO��������������.HOHKHU�

XQSXEO���LQ�VQRXW�YHQW�OHQJWK��69/����&RORU�DQG�SDWWHUQ�GHVFULSWLRQV�RI�LQGLYLGXDOV�IURP�8WDK

LQFOXGH�D�EURZQLVK�EODFN�GRUVDO�FRORUDWLRQ�ZLWK�OLWWOH�RU�QR�VSRWWLQJ�SDWWHUQ���7KH\�GLIIHU�IURP

VSRWWHG�IURJV�LQ�WKH�3DFLILF�1RUWKZHVW�ZKLFK�SRVVHVV�QXPHURXV�GRUVDO�VSRWV��1XVVEDXP�HW�DO�

������6WHEELQV��������6SRWWHG�IURJV�DORQJ�WKH�:DVDWFK�)URQW�JHQHUDOO\�SRVVHVV�D�VDOPRQ�FRORU

YHQWUDOO\�DQG�\HOORZ�WR�\HOORZ�RUDQJH�FRORUDWLRQ�YHQWUDOO\�LQ�WKH�:HVW�'HVHUW�DQG�6DQSHWH

&RXQW\��KRZHYHU�FRORUDWLRQ�FDQ�EH�TXLWH�YDULDEOH�EHWZHHQ�SRSXODWLRQV�LQ�8WDK���7KH�WKURDW�DQG

WKH�YHQWUDO�UHJLRQ�DUH�VRPHWLPHV�PRWWOHG���7KH�KHDG�KDV�D�GDUN�PDVN�ZLWK�D�OLJKW�VWULSH�RQ�WKH

XSSHU�MDZ�DQG�WKH�H\HV�DUH�WXUQHG�VOLJKWO\�XSZDUG���7KH�GRUVRODWHUDO�IROG�LV�XVXDOO\�SUHVHQW�LQ

VSRWWHG�IURJV��KRZHYHU�PD\�EH�DEVHQW�LQ�VRPH�LQGLYLGXDOV���0DOH�IURJV�KDYH�VZROOHQ�WKXPEV�ZLWK

GDUNHQHG�EDVHV��

6SRWWHG�IURJ�LV�VLPLODU�WR�DQG�RIWHQ�PLVWDNHQ�IRU�WKH�OHRSDUG�IURJ���6SHFLILF�FKDUDFWHULVWLFV�ZKLFK

GLVWLQJXLVK�WKH�VSRWWHG�IURJ�IURP�WKH�V\PSDWULF�OHRSDUG�IURJ�LQFOXGH��URXJKHU�VNLQ��VKRUWHU�OLPEV

�WKH�KHHO�RI�WKH�KLQG�OLPE�ZKHQ�DGSUHVVHG�VHOGRP�UHDFKHV�WKH�QRVWULOV���ODUJHU�ZHEV�EHWZHHQ�WKH

WRHV��VPDOOHU�W\PSDQXP��DQG�WKH�VPRRWK�URXQG�H\HV�ZKLFK�DUH�WXUQHG�VOLJKWO\�XSZDUG���2WKHU

GLVWLQJXLVKLQJ�FKDUDFWHULVWLFV�RI�WKH�OHRSDUG�IURJ�DUH�YHU\�ODUJH�FRQVSLFXRXV�VSRWV�DQG�D�PRVWO\

ZKLWH�YHQWUDO�VXUIDFH�FRPSDUHG�WR�WKH�SLJPHQWHG�YHQWUDO�VXUIDFHV�RI�WKH�VSRWWHG�IURJ�

�
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7KH�V\VWHPDWLF�DQG�WD[RQRPLF�UHODWLRQVKLS�RI�VSRWWHG�IURJ�RFFXUULQJ�LQ�8WDK�WR�RWKHU�VSRWWHG�IURJ

KDV�EHHQ�GHVFULEHG�LQ�VHYHUDO�PDQQHUV���2ULJLQDOO\��WZR�VXEVSHFLHV�RI�5DQD�SUHWLRVD�ZHUH

GHVFULEHG�IRU�SRSXODWLRQV�RFFXUULQJ�ZLWKLQ�8WDK��7KRPSVRQ�������:ULJKW�DQG�:ULJKW�������

7KHVH�WZR�VXEVSHFLHV��5��S��SUHWLRVD�DQG�5��S��OXWHLYHQWULV��ZHUH�GHVFULEHG�EDVHG�RQ�SLJPHQWDWLRQ

FKDUDFWHULVWLFV�RI�IURJV�FROOHFWHG�IURP�WKH�:DVDWFK�)URQW�DQG�WKH�:HVW�'HVHUW�SRSXODWLRQV���$V

DGGLWLRQDO�VSHFLPHQV�ZHUH�H[DPLQHG��YDULDELOLW\�RI�FKDUDFWHULVWLFV�ZLWKLQ�DQG�EHWZHHQ

SRSXODWLRQV�ZDV�GHVFULEHG��0RUULV�DQG�7DQQHU���������5HFHQW�VWXGLHV�KDYH�SURYLGHG�DGGLWLRQDO

LQIRUPDWLRQ�RQ�WKH�WD[RQRPLF�UHODWLRQVKLSV�RI�WKH�8WDK�SRSXODWLRQV�WR�RWKHU�SRXODWLRQV�LQ�WKH

,QWHUPRXQWDLQ�ZHVW��*UHHQ�HW�DO�������DQG�*UHHQ�HW�DO�����������*UHHQ�HW�DO���������VSHFXODWHG�

EDVHG�RQ�ELRFKHPLFDO�DQG�PRUSKRORJLFDO�GDWD��WKDW�VSRWWHG�IURJ�VKRXOG�EH�WD[RQRPLFDOO\

GHVFULEHG�DV�WZR�JURXSV�DW�WKH�VSHFLHV�OHYHO��2UHJRQ�6SRWWHG�)URJ��5DQD�SUHWLRVD���DQG�&ROXPELD

6SRWWHG�)URJ��5DQD�OXWHLYHQWULV����7KH\�VXJJHVWHG�WKDW�DOO�VSRWWHG�IURJ�SRSXODWLRQV�RFFXUULQJ

ZLWKLQ�8WDK�ZHUH�5DQD�OXWHLYHQWULV���7KH�):6�UHIHUV�WR�8WDK�SRSXODWLRQV�DV�WKH�&ROXPELD

VSRWWHG�IURJ���1R�VWDQGDUGL]HG�GHVLJQDWLRQ��KRZHYHU��KDV�EHHQ�DFFHSWHG�

3RSXODWLRQ�*HQHWLF�$QDO\VLV�RI�6SRWWHG�)URJ�LQ�8WDK

7R�EHVW�PDQDJH�SRSXODWLRQV�RI�VSRWWHG�IURJ�LW�LV�QHFHVVDU\�WR�KDYH�D�JRRG�XQGHUVWDQGLQJ�RI�

ZLWKLQ�DQG�DPRQJ�SRSXODWLRQ�JHQHWLF�VWUXFWXUH���4XDQWLILFDWLRQ�RI�ZLWKLQ�SRSXODWLRQ�JHQHWLF

YDULDWLRQ�ZLOO�GHWHUPLQH�ZKHWKHU�RU�QRW�WKH�SRSXODWLRQV�KDYH�XQGHUJRQH�VHYHUH�UHGXFWLRQV�LQ

SRSXODWLRQ�VL]H��KLVWRULFDOO\�RU�UHFHQWO\��DQG�PD\�WKHUHIRUH�EH�SURQH�WR�WKH�HIIHFWV�RI�LQEUHHGLQJ

GHSUHVVLRQ���'XH�WR�WKH�ODUJH�JHRJUDSKLF�GLVWDQFH�EHWZHHQ�WKH�:HVW�'HVHUW�DQG�WKH�:DVDWFK

)URQW�LW�LV�REYLRXVO\�XQOLNHO\�WKDW�DQ\�JHQH�IORZ�LV�RFFXUULQJ�EHWZHHQ�WKHP�FXUUHQWO\���7KHUHIRUH�

TXDQWLILFDWLRQ�RI�DPRQJ�SRSXODWLRQ�JHQHWLF�YDULDWLRQ�ZLOO�OHQG�LQVLJKW�LQWR�ZKDW�OHYHO�RI

PLJUDWLRQ��JHQH�IORZ��PLJKW�EH�RFFXUULQJ�DPRQJ�SRSXODWLRQV�ZLWKLQ�D�UHJLRQ��H�J��WKH�:HVW

'HVHUW��EXW�DPRQJ�UHJLRQV��LQWHUSUHWDWLRQ�RI�JHQHWLF�YDULDWLRQ�ZLOO�EH�PRUH�DSSURSULDWHO\�DSSOLHG

WR�GHWHUPLQLQJ�ZKHWKHU�RU�QRW�WKHUH�KDV�EHHQ�VXIILFLHQW�WLPH�IRU�GLYHUJHQFH�DQG�RU�LI�WKHVH

UHJLRQV�ZHUH�SRWHQWLDOO\�IRXQGHG�E\�GLIIHUHQW�GLVSHUVDO�URXWHV���%RWK�ZLWKLQ�DQG�DPRQJ�

SRSXODWLRQ�JHQHWLF�DQDO\VLV�ZLOO�KHOS�WR����GHWHUPLQH�DSSURSULDWH�PDQDJHPHQW�XQLWV�IRU�VSRWWHG

IURJ�DQG����DLG�LQ�WKH�GHWHUPLQDWLRQ�RI�SRWHQWLDO�VRXUFHV�IRU�EURRGVWRFN�VKRXOG�WKH�QHHG�DULVH���

(&2/2*<�$1'�/,)(�+,6725<

7KH�VSRWWHG�IURJ�WHQGV�WR�EH�PRUH�RI�DQ�DTXDWLF�VSHFLDOLVW�WKDQ�PRVW�UDQLGV���7KH�PDMRULW\�RI

VLJKWLQJV�DQG�FDSWXUHV�RI�WKLV�VSHFLHV�KDYH�RFFXUUHG�ZKLOH�WKH�IURJV�ZHUH�VXEPHUVHG�LQ�ZDWHU��

6SRWWHG�IURJ�W\SLFDOO\�LQKDELW�D�YDULHW\�RI�KDELWDW�W\SHV�LQFOXGLQJ�FROG�ZDWHU�SRQGV��VWUHDPV�

ODNHV��DQG�VSULQJV�DGMDFHQW�WR�PL[HG�FRQLIHURXV�DQG�VXEDOSLQH�IRUHVW��JUDVVODQG�DQG�EUXVK�ODQG

�0RUULV�DQG�7DQQHU�������6WHEELQV���������,Q�8WDK��LW�LV�XVXDOO\�IRXQG�LQ�ORFDWLRQV�ZLWK�FRRO�

FOHDU�VSULQJ�IHG�ZDWHU�DQG�RUJDQLF�VXEVWUDWHV��'XPDV�������0RUULV�DQG�7DQQHU���������+DELWDW

XVXDOO\�FRQVLVWV�RI�D�VPDOO�VSULQJ��SRQG�RU�VORXJK�ZLWK�D�YDULHW\�RI�KHUEDFHRXV�HPHUJHQW�

IORDWLQJ��DQG�VXEPHUJHQW�YHJHWDWLRQ���9HJHWDWLRQ�PRVW�FRPPRQO\�DVVRFLDWHG�ZLWK�VSRWWHG�IURJ
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LQFOXGHV��EXOOUXVK��6FLUSXV�VS����VHGJHV��&DUH[�VSS���FDWWDLOV��7\SKD�VS����GXFNZHHG��OHPQDFHDH��

UXVKHV��-XQFXV�VSS����ZDWHUFUHVV��1DVWXUWLXP�RIILFLQDOH���JUDVVHV��*UDPLQDH��DQG�DOJDH��5RVV�HW

DO����������$GGLWLRQDO�VSHFLHV�RI�YHJHWDWLRQ�DVVRFLDWHG�ZLWK�WKH�:HVW�'HVHUW�SRSXODWLRQV�LQFOXGH

VDOWJUDVV��'LVWLFKOLV�VSLFDWD���(ORGHD��(ORGLD���SRQGZHHG��;DQWKLXP�VSLQRVXP�DQG�VWUXPDULXP��

JLDQW�UHHG��3KUDJPLWHV��DQG�VDQGEDU�ZLOORZ��6DOL[�VS����5RVV�HW�DO�����������0RUULV�DQG�7DQQHU

�������VXJJHVW�WKDW�GHHS�VLOW�RU�PXFN�ERWWRPV�DUH�UHTXLUHG�IRU�KLEHUQDWLRQ�DQG�WRUSRU���7KH

RFFXUUHQFH�RI�VSRWWHG�IURJ�SRSXODWLRQV�LQ�WKH�:HVW�'HVHUW�LV�HFRORJLFDOO\�LQWULJXLQJ�EHFDXVH�WKLV

KLJKO\�DTXDWLF�UDQLG�IURJ�KDV�OLIH�KLVWRU\�WUDLWV�WKDW�HQDEOH�WKHP�WR�VXUYLYH�LQ�LVRODWHG�VSULQJV�RI

KLJK�VDOLQLW\�DQG�WHPSHUDWXUH��+RYLQJK�������

6SRWWHG�IURJV�HPHUJH�IURP�KLEHUQDWLRQ�LQ�WKH�VSULQJ�DQG�WHQG�WR�XWLOL]H�GLIIHUHQW�KDELWDWV

GHSHQGLQJ�RQ�WKHLU�QHHGV���)RU�H[DPSOH��LQ�<HOORZVWRQH�1DWLRQDO�3DUN��VH[XDOO\�LPPDWXUH

LQGLYLGXDOV�WHQGHG�WR�LQKDELW�DTXDWLF�KDELWDWV�DZD\�IURP�EUHHGLQJ�DGXOWV�XQWLO�WKH�VXPPHU�ZKHQ

ILUVW��VHFRQG��DQG�WKLUG�\HDU�PDOH�DQG�IHPDOH�DJH�FODVVHV�DQG�IHPDOHV�LQ�WKH�IRXUWK�\HDU�PRYH

EDFN�WR�RU�QHDU�WKH�DUHD�IURP�ZKLFK�WKH\�HPHUJHG�IURP�KLEHUQDWLRQ��7XUQHU���������%UHHGLQJ

DGXOWV�XVH�DUHDV�LQ�WKH�DEVHQFH�RI�WKH�RWKHU�DJH�FODVVHV�DQG�PRYH�WR�VLWHV�QHDU�WKH�\RXQJHU�IURJV

DV�WKH�ZDWHU�EHJLQV�UHFHGLQJ�IURP�WKH�EUHHGLQJ�DUHD��7XUQHU���������2IWHQ��DGXOW�IURJV�GLVDSSHDU

DIWHU�EUHHGLQJ��SHUKDSV�EXUURZLQJ�LQWR�WKH�VXEVWUDWH���6WXGLHV�FRQGXFWHG�DORQJ�WKH�3URYR�5LYHU�LQ

�����VXSSRUW�WKLV�K\SRWKHVLV��8':5�LQ�SUHS�����6RPH�UHVHDUFKHUV�KDYH�VXJJHVWHG�WKDW�VSRWWHG

IURJV�WUDYHO�JUHDW�GLVWDQFHV�IURP�ZDWHU�DIWHU�EUHHGLQJ��6WHEELQV���������7XUQHU��������VXJJHVWHG

WKDW�VSRWWHG�IURJV�XWLOL]H�VPDOO�KRPH�UDQJHV���,Q�<HOORZVWRQH�1DWLRQDO�3DUN��IURJV�ZHUH

UHFDSWXUHG�DW�RU�QHDU�WKH�VDPH�ORFDWLRQ�XVHG�IRU�EUHHGLQJ���7XUQHU��������DOVR�LQGLFDWHG�WKDW

HPLJUDWLRQ�DQG�LPPLJUDWLRQ�EHWZHHQ�SRSXODWLRQV�PD\�EH�FORVHO\�EDODQFHG�RYHU�WKH�ORQJ�WHUP�

DOWKRXJK�WKLV�DVSHFW�ZDV�QRW�ZHOO�GRFXPHQWHG�RU�VWXGLHG���,W�LV�XQFOHDU�ZKDW�VSRWWHG�IURJV�GR�DQG

ZKHUH�WKH\�DUH�RXWVLGH�RI�WKH�EUHHGLQJ�VHDVRQ�LQ�8WDK���+DELWDW�XVH�DQG�PRYHPHQW�VWXGLHV�ZHUH

LQLWLDWHG�LQ��������3UHOLPLQDU\�UHVXOWV�LQGLFDWH�WKDW�VSRWWHG�IURJ�LQ�8WDK�GR�QRW�PRYH�JUHDW

GLVWDQFHV�DQG�UHPDLQ�LQ�RU�QHDU�WKH�EUHHGLQJ�DUHDV��8':5��XQSXEO����,QWHQVLYH�PDUN�UHFDSWXUH

DQG�RU�UDGLRWHOHPHWU\�VWXGLHV�DUH�UHTXLUHG�LQ�RUGHU�WR�GHWHUPLQH�DFWXDO�PRYHPHQW�SDWWHUQV�LQ�WKH

8WDK�SRSXODWLRQV�

%UHHGLQJ�RFFXUV�HDUO\�ZLWK�WKH�VSULQJ�WKDZ�DQG�DOWKRXJK�VSRWWHG�IURJ�DUH�NQRZQ�WR�XVH�WHPSRUDU\

ERGLHV�RI�ZDWHU�IRU�EUHHGLQJ�LQ�PRUH�PHVLF�SDUWV�RI�WKHLU�UDQJH��7XUQHU�������/LFKW��������LQ

8WDK��EUHHGLQJ�VLWHV�DUH�SUHGRPLQDQWO\�DVVRFLDWHG�ZLWK�D�VSULQJ�RU�VRPH�RWKHU�SHUPDQHQW�ZDWHU

VRXUFH��0RUULV�DQG�7DQQHU�������+RYLQJK�������5RVV�HW�DO��������5RVV�HW�DO��������8':5�LQ

SUHS��

,Q�WKH�:HVW�'HVHUW��VSRWWHG�IURJ�EHJLQ�EUHHGLQJ�LQ�HDUO\�0DUFK�DQG�FRQWLQXH�WR�WKH�PLGGOH�RI

$SULO��+RYLQJK�������8':5��XQSXEO�����:DVDWFK�)URQW�SRSXODWLRQV�EHJLQ�EUHHGLQJ�LQ�HDUO\�

0DUFK�DV�ZHOO��KRZHYHU��EUHHGLQJ�SRSXODWLRQV�DW�KLJKHU�HOHYDWLRQV�WHQG�WR�EHJLQ�EUHHGLQJ�WRZDUG

WKH�HQG�RI�0DUFK�DQG�FRQWLQXH�WKURXJK�WKH�HQG�RI�$SULO��.HOHKHU��XQSXEO�����7KLV�KDV�DOVR�EHHQ

QRWHG�LQ�RWKHU�SRSXODWLRQV�RI�VSRWWHG�IURJ�LQ�%ULWLVK�&ROXPELD��/LFKW�������DQG�:\RPLQJ

�<HOORZVWRQH�1DWLRQDO�3DUN���7XUQHU�������DQG�LV�DWWULEXWHG�WR�WHPSHUDWXUH�GLIIHUHQFHV���2QH

PDOH�XVXDOO\�EHJLQV�YRFDOL]LQJ��VWLPXODWLQJ�WKH�RWKHU�PDOHV�WR�FDOO�VLPXOWDQHRXVO\���7KH
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YRFDOL]DWLRQ�LV�GHVFULEHG�DV�D�¦FOLFNLQJ§�QRLVH��0RUULV�DQG�7DQQHU��������EXW�PD\�DOVR�EH

GHVFULEHG�DV�D�VRIW�¦EXEEOLQJ§�VRXQG���&DOOV�FRQVLVW�RI������FOLFNV�SHU�FDOO�DQG�ODVW�DERXW�����

VHFRQGV��6WHEELQV�������

(JJ�GHSRVLWLRQ�LV�VWLPXODWHG�E\�D�VLQJOH�SDLU�RI�IURJV�IROORZHG�E\�RWKHU�VSRWWHG�IURJV�GHSRVLWLQJ

HJJV�LQ�WKH�VDPH�DUHD���,W�KDV�EHHQ�UHSRUWHG�WKDW�WKH\�ZLOO�DOVR�GHSRVLW�HJJV�LQ�WKH�VDPH�DUHD

DQQXDOO\��0RUULV�DQG�7DQQHU�������1XVVEDXP�HW�DO����������,QGLYLGXDO�IHPDOHV�PD\�RYLSRVLW

PRUH�WKDQ�RQH�FOXWFK�RI�HJJV�DQQXDOO\��0RUULV�DQG�7DQQHU��������KRZHYHU��WKLV�KDV�QRW�EHHQ

FRQILUPHG�LQ�8WDK�SRSXODWLRQV����6H[�UDWLRV�KDYH�QRW�EHHQ�TXDQWLILHG�LQ�8WDK���)RU�SRSXODWLRQ

HVWLPDWHV�GHULYHG�IURP�PRQLWRULQJ�LQIRUPDWLRQ�IRU�WKH�����������VXUYH\V��KRZHYHU��8':5

XVHG�HVWLPDWHV�RI�����VH[�UDWLRV��5RVV�HW�DO��������5RVV�HW�DO��������

(JJ�PDVVHV�WHQG�WR�EH�GHSRVLWHG�LQ�RSHQ��VKDOORZ������FP��DUHDV�DQG�ZLWKLQ���P�RI�WKH�VKRUHOLQH

ZLWK�ZDWHU�WHPSHUDWXUHV�UDQJLQJ�EHWZHHQ���(&�DQG���(&���5RVV�HW�DO���������������

(JJ�PDVVHV�DUH�ZHDNO\�DGKHVLYH�DQG�IRUP�DQ�LUUHJXODU�PDVV�RU�JOREXODU�FOXVWHU�DSSUR[LPDWHO\

����WR����FP�LQ�GLDPHWHU���7KH\�PD\�EHFRPH�ZHDNO\�DWWDFKHG�WR�YHJHWDWLRQ��&KDUD�VSS���IRU�D

VKRUW�SHULRG�RI�WLPH�WKHQ�WKH�PDVV�IORDWV�WR�WKH�VXUIDFH��H[SRVLQJ�WKH�WRS�OD\HU�RI�HJJV���:LQG�DQG

ZDWHU�FXUUHQWV�RIWHQ�PRYH�PDVVHV�DURXQG�DQG�WKH\�PD\�EHJLQ�WR�EUHDN�XS���(YHQWXDOO\�WKH�HJJ

PDVVHV�PD\�EHFRPH�VHSDUDWHG�DQG�FRYHUHG�ZLWK�GHEULV���1XPEHU�RI�HJJV�SHU�HJJ�PDVV�DUH�TXLWH

YDULDEOH��UDQJLQJ�IURP�����WR������HJJV��7RRQH���������,QGLYLGXDO�HJJV�DUH�W\SLFDOO\�ODUJHU�WKDQ

RWKHU�UDQLGV�DQG�FDQ�KDYH�RQH�RU�WZR�HQYHORSV����+DWFKLQJ�UDWH�YDULHV�GLUHFWO\�ZLWK�ZDWHU

WHPSHUDWXUH��7RRQH���������

',675,%87,21�

7KH�RYHUDOO�GLVWULEXWLRQ�RI�VSRWWHG�IURJ�LV�FRQWLQXRXV�IURP�VRXWKHDVWHUQ�$ODVND�DQG�ZHVWHUQ

$OEHUWD��WR�WKH�3DFLILF�FRDVW�LQ�:DVKLQJWRQ�DQG�2UHJRQ���,WV�VRXWKHUQ�H[WHQW�UDQJHV�LQWR�1HYDGD

DQG�8WDK�ZKHUH�SRSXODWLRQV�DUH�LVRODWHG�DQG�KLJKO\�IUDJPHQWHG��7DQQHU�������7DQQHU������

/LQVGDOH�������%DQWD�������7XUQHU�DQG�'XPDV�������+RYLQJK�������5RVV�HW�DO��������5RVV�HW�DO�

����������3RVW�JODFLDO�FOLPDWLF�VKLIWV�QDWXUDOO\�GLVWULEXWHG�VSRWWHG�IURJ�SRSXODWLRQV�DPRQJVW

GUDLQDJH�DUHDV�LQ�8WDK���7KHVH�SRSXODWLRQV�UHSUHVHQW�WKH�VRXWKHUQ�H[WHQW�RI�WKH�VSHFLHV��6WHEELQV

������

7KH�%RQQHYLOOH�%DVLQ�ZLWKLQ�8WDK�HQFRPSDVVHV�WKH�DUHD�WKDW�ZDV�FRYHUHG�E\�DQFLHQW�/DNH

%RQQHYLOOH�DQG�ZKLFK��WRGD\��OLHV�ZLWKLQ�WKH�*UHDW�%DVLQ�SURYLQFH���7KH�HQWLUH�*UHDW�%DVLQ

SURYLQFH�LV�GLVWLQJXLVKHG�JHRORJLFDOO\�E\�LWV�FKDUDFWHULVWLFDOO\�SDUDOOHO�QRUWK�VRXWK�PRXQWDLQ

UDQJHV�WKDW�DUH�VHSDUDWHG�E\�EURDG��DOOXYLDWHG�GHVHUW�EDVLQV��&KULVWLDQVHQ�������DQG�YDOOH\V���7KH

VWHHS��JUDYHOO\�VORSHV�RI�WKHVH�UDQJHV�DUH�SURPLQHQWO\�PDUNHG�E\�EHQFKHV�DQG�RWKHU�VKRUH

IHDWXUHV�RI�/DNH�%RQQHYLOOH���1XPHURXV�VSULQJV�DUH�SUHVHQW�DW�WKH�EDVH�RI�WKH�PRXQWDLQV��%LFN

������DQG�LQ�WKH�YDOOH\�IORRUV���6HYHUDO�DTXDWLF�VSHFLHV�KDYH�PDLQWDLQHG�DQ�H[LVWHQFH�DV�UHOLFW

SRSXODWLRQV�LQ�WKHVH�VSULQJV��LQFOXGLQJ�VSRWWHG�IURJ��OHDVW�FKXE��DQG�VHYHUDO�VSHFLHV�RI�PROOXVNV

�(FRVHDUFK��,QF����������������3RSXODWLRQV�RI�WKHVH�VSHFLHV�DUH��KRZHYHU��UDUH�DQG�LQ�VRPH�DUHDV

GHFOLQLQJ���7KH�UDSLG�GHWHULRUDWLRQ�RI�WKHVH�DTXDWLF�HQYLURQPHQWV��SULPDULO\�IURP�DJULFXOWXUDO
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SUDFWLFHV��KDV�FDXVHG�RWKHU�XQLTXH�%RQQHYLOOH�%DVLQ�VSHFLHV��VXFK�DV�5KLQLFKWK\V�RVFXOXV�UHOLFWXV

�+XEEV�DQG�0LOOHU��D�VXEVSHFLHV�RI�GDFH��WR�EHFRPH�H[WLQFW��+XEEV�HW�DO����������

7KH�KLVWRULF�DQG�FXUUHQW�GLVWULEXWLRQ�RI�VSRWWHG�IURJ�KDV�EHHQ�VHSDUDWHG�LQWR�WKUHH�JHRJUDSKLF

PDQDJHPHQW�XQLWV��*08©V��WKDW�DUH�EDVHG�RQ�K\GURORJLF�VXEUHJLRQV��86*6���������7KHVH�XQLWV

DUH�WKH�6HYLHU�5LYHU�*08��:DVDWFK�)URQW�*08��DQG�WKH�:HVW�'HVHUW�*08��)LJXUH������7KHVH

*08V�KDYH�EHHQ�IXUWKHU�GLYLGHG�LQWR�VXEXQLWV�FRQVLVWHQW�ZLWK�WKH�8QLWHG�6WDWHV�*HRORJLFDO

6XUYH\�K\GURORJLFDO�GHVFULSWLRQ�RI�8WDK��86*6�������WR�DVVLVW�LQ�IXUWKHU�GHILQLQJ�GLVWULEXWLRQ�

GHVFULELQJ�WKUHDWV��DQG�SULRULWL]LQJ�FRQVHUYDWLRQ�PHDVXUHV�WR�EH�LPSOHPHQWHG���7KHVH�VXEXQLWV

KDYH�EHHQ�DVVLJQHG�D�QDPH�E\�8':5�ZLWK�FRUUHVSRQGLQJ�86*6�DFFRXQWLQJ�FRGHV�DV�VKRZQ�LQ

7DEOH�����

9HU\�OLWWOH�LQIRUPDWLRQ�LV�DYDLODEOH��SDUWLFXODUO\��TXDQWLWDWLYH�LQIRUPDWLRQ��RQ�WKH�KLVWRULF

RFFXUUHQFH�RI�VSRWWHG�IURJ�LQ�8WDK���,QIRUPDWLRQ�WKDW�LV�DYDLODEOH�LV�OLPLWHG�WR�VSRWW\�PXVHXP

FROOHFWLRQ�UHFRUGV�DQG�DQHFGRWDO�LQIRUPDWLRQ��7RRQH��������DQG�VXUYH\V�FRQGXFWHG�LQ�WKH�PLG

����
V��7DQQHU�������7XUQHU���������%DVHG�RQ�WKLV�LQIRUPDWLRQ��VSRWWHG�IURJ�DORQJ�WKH�:DVDWFK

)URQW�DUH�WKRXJKW�WR�KDYH�KLVWRULFDOO\�RFFXUUHG�LQ�WKH�6DQ�3LWFK�5LYHU��6SDQLVK�)RUN�5LYHU��8WDK

/DNH��3URYR�5LYHU��-RUGDQ�5LYHU��DQG�8SSHU�:HEHU�5LYHU�'UDLQDJHV��7DEOH���DQG�)LJXUH�����

'XULQJ������DQG�������DOO�KLVWRULFDOO\�NQRZQ�ORFDWLRQV��DV�ZHOO�DV�RWKHU�VXLWDEOH�ZHWODQGV�ZLWKLQ

LWV�KLVWRULF�UDQJH��ZHUH�VXUYH\HG�IRU�WKH�RFFXUUHQFH�RI�VSRWWHG�IURJ��5RVV�HW��DO����������5HVXOWV�RI

WKLV�VXUYH\�LQGLFDWHG�WKDW�WKH�GLVWULEXWLRQ�RI�VSRWWHG�IURJ�DORQJ�WKH�:DVDWFK�)URQW�KDG�GHFOLQHG�

�)LJXUH������6SRWWHG�IURJ�ZHUH�QRW�IRXQG�LQ�WKH�-RUGDQ�5LYHU�RU�WKH�/RZHU�:HEHU�5LYHU�GUDLQDJHV��

�3RSXODWLRQV�ZHUH�VWLOO�IRXQG�LQ�WKH�6DQ�3LWFK�5LYHU��6DQSHWH�9DOOH\���6SDQLVK�)RUN�5LYHU

�+ROODGD\�6SULQJV���8WDK�/DNH��QHDU�0RQD���3URYR�5LYHU��+HEHU�9DOOH\���DQG�LQ�WKH�8SSHU

:HEHU�5LYHU��)UDQFLV��GUDLQDJHV���2QO\�VHYHQ�HJJ�PDVVHV��KRZHYHU��ZHUH�REVHUYHG�DW�RQH

ORFDWLRQ�QHDU�)UDQFLV�LQ�WKH�8SSHU�:HEHU�5LYHU��)LJXUH������$�VXEVHTXHQW�VXUYH\�RI�WKLV�VLWH�E\

8':5�KDV�QRW�EHHQ�FRQGXFWHG�VR�WKH�SRSXODWLRQ�VWDWXV�UHPDLQV�XQFOHDU���7KRXJK�WKH������DQG

�����VXUYH\V�GR�QRW�VKRZ�D�VLJQLILFDQW�UDQJH�UHGXFWLRQ��WKH\�GLG�LQGLFDWH�WKDW�WKH�VL]H�RI�WKH

SRSXODWLRQV�KDG�GHFOLQHG�VLJQLILFDQWO\�DQG�KDG�EHFRPH�PRUH�IUDJPHQWHG�EHFDXVH�RI�KDELWDW�ORVV

DQG�GHJUHGDWLRQ�GXH�WR�ZDWHU�DQG�XUEDQ�GHYHORSPHQW���,Q�������D�VLQJOH�DGXOW�VSRWWHG�IURJ�ZDV

FROOHFWHG�E\�8':5�LQ�WKH�/RZHU�:HEHU�5LYHU�GUDLQDJH��)DUPLQJWRQ�&DQ\RQ���KRZHYHU�

VXEVHTXHQW�VXUYH\V�KDYH�QRW�IRXQG�DQ\�DGGLWLRQDO�VSRWWHG�IURJ�DW�WKLV�VLWH��)LJXUH������7KHUHIRUH�

WKH�VWDWXV�RI�D�SRSXODWLRQ�LQ�WKH�/RZHU�:HEHU�5LYHU�'UDLQDJH�UHPDLQV�XQFOHDU���$�VXUYH\

FRQGXFWHG�E\�8':5�QHDU�WKH�WRZQ�RI�6SULQJYLOOH��IRXQG�DQ�DGGLWLRQDO�EUHHGLQJ�VLWH�ZLWK

VLJQLILFDQW�QXPEHUV��Q� ����HJJ�PDVVHV��RI�VSRWWHG�IURJ�LQ�������

6SRWWHG�IURJV�KDYH�EHHQ�UHFRUGHG�WR�RFFXU�KLVWRULFDOO\�LQ�WKH�:HVW�'HVHUW�LQ�WKH�7XOH�9DOOH\�

6QDNH�9DOOH\��DQG�,EDSDK�9DOOH\�GUDLQDJHV��7DEOH���DQG�)LJXUH������6SHFLILF�DUHDV�ZKHUH�VSRWWHG

IURJ�ZHUH�UHFRUGHG�LQFOXGHG�%LVKRS�6SULQJV��)RRWH�5HVHUYRLU��DQG�*DQG\�6DOW�0DUVK�LQ�6QDNH

9DOOH\��DQG�VSULQJ�V\VWHPV�LQ�WKH�YDOOH\�IORRU�LQ�,EDSDK�9DOOH\���5HFHQW�VXUYH\V�LQGLFDWH�WKDW

VSRWWHG�IURJ�GLVWULEXWLRQ�KDV�SUREDEO\�UHPDLQHG�UHODWLYHO\�VWDEOH��7RRQH�������&XHOODU������

+RYLQJK�������5RVV�HW�DO����������7RRQH��������FRQGXFWHG�DQ�LQYHQWRU\�LQ�6QDNH�9DOOH\�DQG



�

7XOH�9DOOH\��&XHOODU��������FRPSOHWHG�D�SRSXODWLRQ�VWXG\�LQ�*DQG\�6DOW�0DUVK��DQG�+RYLQJK

�������VWXGLHG�VSRWWHG�IURJ�OLIH�KLVWRU\�LQ�7XOH�9DOOH\���,Q�������8':5�FRQGXFWHG�D

FRPSUHKHQVLYH�VXUYH\�GXULQJ�WKH�EUHHGLQJ�VHDVRQ�RI�DOO�NQRZQ�DQG�SRWHQWLDO�VSRWWHG�IURJ�KDELWDW

WR�DVVHVV�VSRWWHG�IURJ�GLVWULEXWLRQ��SRSXODWLRQ��DQG�KDELWDW�FKDUDFWHULVWLFV�LQ�WKH�:HVW�'HVHUW

�5RVV�HW�DO���������$UHDV�VXUYH\HG�FRQVLVWHG�RI�VDOLQH�PXG�IODWV��WHUPLQDO�ODNHV��DQG�VSULQJV�LQ

WKH�7XOH��6QDNH��DQG�,EDSDK�9DOOH\�GUDLQDJHV���6SRWWHG�IURJ�ZHUH�IRXQG�WR�RFFXU�LQ�DOO�KLVWRULF

ORFDOLWLHV�LQ�DEXQGDQW�QXPEHUV��7DEOH����)LJXUH������6SHFLILF�DUHDV�ZKHUH�SRSXODWLRQV�RI�VSRWWHG

IURJ�ZHUH�IRXQG�LQFOXGHG��1RUWK�DQG�6RXWK�7XOH�6SULQJ��:LOORZ�6SULQJ��&R\RWH�6SULQJ�DQG�WKH

7XOH�WXUQRII��LQ�7XOH�9DOOH\��WKH�/HODQG�+DUULV�0LOOHU�VSULQJ�FRPSOH[��*DQG\�6DOW�0DUVK��DQG�WKH

%LVKRS�6SULQJ�FRPSOH[�LQ�6QDNH�9DOOH\��DQG�WKURXJKRXW�WKH�VSULQJ�FRPSOH[HV�LQ�WKH�YDOOH\�IORRU

RI�,EDSDK�9DOOH\�

7DEOH����6XPPDU\�RI�*08�VXEXQLWV�DQG�VSRWWHG�IURJ�VXEXQLW�RFFXUUHQFH�DQG�SRSXODWLRQV

*08 68%81,7 68%81,7 &2'( +,6725,& .12:1 � 2) .12:1

�86*6 ����� 2&&855(1&( 2&&855(1&( 3238/$7,216

:DVDWFK )URQW 6SDQLVK )RUN 5LYHU �������� ; ; �

8WDK /DNH �������� ; ; �

3URYR 5LYHU �������� ; ; �

-RUGDQ 5LYHU �������� ; " �

8SSHU :HEHU 5LYHU �������� ; ; ��

/RZHU :HEHU 5LYHU �������� " ; ��

6HYLHU 5LYHU 6DQ 3LWFK 5LYHU �������� ; ; �

0LGGOH 6HYLHU 5LYHU �������� " " �

/RZHU 6HYLHU 5LYHU �������� " " �

:HVW 'HVHUW 7XOH 9DOOH\ �������� ; ; �

6QDNH 9DOOH\ �������� ; ; �

,EDSDK 9DOOH\ �������� ; ; �

:HVW *UHDW 6DOW /DNH �������� " " �

1RUWK *UHDW 6DOW �������� " " �

/DNH

6NXOO 9DOOH\ �������� " " �

7RRHOH 9DOOH\ �������� " " �

%HDU 5LYHU 8SSHU %HDU 5LYHU �������� " " �

0LGGOH %HDU 5LYHU �������� " " �

/RZHU %HDU 5LYHU �������� " " �

/RJDQ 5LYHU �������� " " �

%HDU /DNH �������� " " �

727$/ � � ��

%DVHG RQ REVHUYDWLRQV RI RQO\ VHYHQ HJJ PDVVHV LQ RQH ORFDWLRQ QHDU )UDQFLV LQ WKH ���� VXUYH\��

%DVHG RQ WKH FROOHFWLRQ RI D VLQJOH DGXOW LQ )DUPLQJWRQ &DQ\RQ LQ �����







��

67$7(�:,'(�&216(59$7,21�$1'�0$1$*(0(17

7KH�KLVWRULF�DQG�FXUUHQW�GLVWULEXWLRQ�RI�VSRWWHG�IURJ�FRYHUV�WKUHH�*08V��WKH�6HYLHU�5LYHU�

:DVDWFK�)URQW��DQG�WKH�:HVW�'HVHUW���)LJXUH���DQG�)LJXUH������$�IRXUWK�*08��WKH�%HDU�5LYHU�

LQFOXGHV�VXLWDEOH�KDELWDW�IRU�VSRWWHG�IURJ��KRZHYHU��WKH�VSHFLHV�KDV�QRW�EHHQ�VDPSOHG�LQ�WKLV

UHJLRQ��)LJXUH������7KH�SXUSRVH�RI�WKLV�VHFWLRQ�LV�WR�GHVFULEH�WKH�RYHUDOO�FRQVHUYDWLRQ�DQG

PDQDJHPHQW�JRDOV��REMHFWLYHV��JHQHUDO�WKUHDWV�IDFLQJ�VSRWWHG�IURJ��DQG�FRQVHUYDWLRQ�DFWLRQV�WKDW

DUH�EHLQJ�XQGHUWDNHQ���,Q�RUGHU�WR�IDFLOLWDWH�SULRULWL]DWLRQ�DQG�LPSOHPHQWDWLRQ�RI�QHFHVVDU\�DFWLRQV

IRU�WKH�FRQVHUYDWLRQ�RI�VSRWWHG�IURJ��GHWDLOV�RI�WKUHDWV�DQG�DFWLRQV�KDYH�EHHQ�GHVFULEHG�LQ�WKH

$FWLRQ�3ODQ�IRU�HDFK�RI�WKH�IRXU�*08©V���7KH�$FWLRQ�3ODQ�DOVR�RXWOLQHV�DFWLRQV�WR�EH

LPSOHPHQWHG�DW�WKH�VWDWHZLGH�OHYHO�

67$7(�:,'(�*2$/�$1'�2%-(&7,9(6

7KH�VWDWH�ZLGH�JRDO�IRU�VSRWWHG�IURJ�LQ�8WDK�LV�WR�HQVXUH�WKH�ORQJ�WHUP�YLDELOLW\�RI�WKLV�VSHFLHV

ZLWKLQ�LW©V�KLVWRULF�UDQJH��

7KH�IROORZLQJ�WZR�REMHFWLYHV�ZLOO�EH�UHTXLUHG�WR�DWWDLQ�WKH�JRDO�

2EMHFWLYH�����7R�HOLPLQDWH�RU�VLJQLILFDQWO\�UHGXFH�WKUHDWV�WR�VSRWWHG�IURJ�DQG�LWV�KDELWDW�WR�WKH

H[WHQW�QHFHVVDU\�WR�SUHYHQW�WKH�GDQJHU�WKDW�WKH�8WDK�SRSXODWLRQV�ZLOO�EHFRPH�H[WLQFW�WKURXJKRXW

RU�D�SDUW�RI�WKHLU�UDQJH��RU�WKH�OLNHOLKRRG�WKDW�WKHVH�VSRWWHG�IURJ�SRSXODWLRQV�ZLOO�EHFRPH�DQ

HQGDQJHUHG�VSHFLHV�ZLWKLQ�WKH�IRUHVHHDEOH�IXWXUH�WKURXJKRXW�DOO�RU�D�SDUW�RI�WKHLU�UDQJH�

2EMHFWLYH����7R�UHVWRUH�DQG�PDLQWDLQ�D�VXIILFLHQW�QXPEHU�RI�SRSXODWLRQV�RI�VSRWWHG�IURJ�DQG�WKH

KDELWDW�WR�VXSSRUW�WKHVH�SRSXODWLRQV�WKURXJKRXW�LWV�KLVWRULF�UDQJH�LQ�8WDK�WKDW�ZLOO�HQVXUH�WKH

FRQWLQXHG�H[LVWHQFH�RI�WKH�VSHFLHV�

7KH�VSHFLILF�QXPEHU�RI�SRSXODWLRQV�DQG�WKH�DVVRFLDWHG�SRSXODWLRQ�VL]HV�UHTXLUHG�WR�HQVXUH�WKH

ORQJ�WHUP�YLDELOLW\�RI�VSRWWHG�IURJ�LQ�8WDK�LV�GHVFULEHG�LQ�WKH�PDQDJHPHQW�REMHFWLYHV�IRU�HDFK

*08��VHH�EHORZ����7KHVH�REMHFWLYHV�DUH�EDVHG�RQ�PDLQWDLQLQJ�JHQHWLF�YDULDELOLW\�ZLWKLQ

SRSXODWLRQV�VXFK�WKDW�WKH\�FDQ�UHVSRQG�WR�FKDQJLQJ�HQYLURQPHQWDO�SUHVVXUHV�ZKLOH�UHGXFLQJ�WKH

FKDQFH�ORVV�RI�JHQHWLF�YDULDELOLW\�WKURXJK�GULIW���0DLQWHQDQFH�RI�D�VXIILFLHQW�HIIHFWLYH�SRSXODWLRQ

VL]H�LV�FULWLFDO�WR�PHHWLQJ�WKHVH�REMHFWLYHV���:KHUH��HIIHFWLYH�SRSXODWLRQ�VL]H�LV�WKH�VL]H�RI�DQ�LGHDO

SRSXODWLRQ�WKDW�KDV�WKH�VDPH�UDWH�RI�LQFUHDVH�LQ�KRPR]\JRVLW\�RU�JHQH�IUHTXHQF\�GULIW�DV�WKH

DFWXDO�SRSXODWLRQ�XQGHU�FRQVLGHUDWLRQ��:ULJKW�������&URZ�DQG�'HQQLVWRQ���������$V�D�UHVXOW�RI

JHQHWLF�GULIW��LVRODWHG�SRSXODWLRQV�ORVH�YDULDWLRQ�DW�D�UDWH�RI����1 �SHU�JHQHUDWLRQ��:ULJKW��������
H

,Q�DQ�DSSOLHG�VHQVH��HIIHFWLYH�SRSXODWLRQ�VL]H�LV�WKH�QXPEHU�RI�EUHHGLQJ�LQGLYLGXDOV�WKDW

FRQWULEXWH�JHQHV�WR�WKH�QH[W�JHQHUDWLRQ�

1DWXUDO�SRSXODWLRQV�DUH�H[SRVHG�WR�ERWK�WHPSRUDO�DQG�VSDWLDO�YDULDWLRQ�LQ�WKH�HQYLURQPHQW��

*HQHWLF�GLYHUVLW\�LV�QHFHVVDU\�IRU�DGDSWLYH�HYROXWLRQDU\�FKDQJH�RI�WKH�SRSXODWLRQ�WR�WKHVH

YDULDEOH�VHOHFWLRQ�SUHVVXUHV�DQG�WKH�DELOLW\�WR�UHVSRQG�LV�SURSRUWLRQDO�WKH�JHQHWLF�YDULDQFH



��

�)DOFRQHU��������7KLV�DELOLW\�WR�UHVSRQG�PD\�EH�SDUWLFXODUO\�LPSRUWDQW�IRU�WKUHDWHQHG�DQG

HQGDQJHUHG�VSHFLHV�H[SRVHG�WR�VHOHFWLRQ�SUHVVXUHV�WKDW�DUH�PXFK�JUHDWHU�WKDQ�WKH\�KDYH

H[SHULHQFHG�LQ�WKHLU�HYROXWLRQDU\�KLVWRU\�GXH�WR��IRU�H[DPSOH��LQWURGXFWLRQ�RI�QRQ�QDWLYH�VSHFLHV

DQG�KDELWDW�GHVWUXFWLRQ��/\QFK�������

3RSXODWLRQV�ZLWK�DQ�HIIHFWLYH�SRSXODWLRQ�VL]H�RI�1 �DUH�H[SHFWHG�WR�ORVH�D�IUDFWLRQ������1 ��RI
H� � � � � � � � H

WKHLU�JHQHWLF�YDULDWLRQ�HDFK�JHQHUDWLRQ�WKURXJK�GULIW��)DOFRQHU���������)RU�H[DPSOH��LI�1 � ���
H

WKHQ�WKH�SRSXODWLRQ�ZLOO�ORVH����RI�LWV�JHQHWLF�YDULDWLRQ�HDFK�JHQHUDWLRQ�RU�����DIWHU�WHQ

JHQHUDWLRQV���7KLV�LV�D�VXEVWDQWLDO�ORVV�LQ�WHUPV�RI�ILWQHVV�ZKHUH�LW�KDV�EHHQ�VKRZQ�WKDW�LQ

KLVWRULFDOO\�RXWEUHHGLQJ�SRSXODWLRQV�D�����ORVV�RI�JHQHWLF�YDULDELOLW\�FDQ�WUDQVODWH�WR�D�����ORVV

LQ�ILWQHVV��)DOFRQHU�������5DOOV�DQG�%DOORX���������)UDQNOLQ��������VXJJHVWHG�WKDW�ZKHQ�1 � ���
H

WKH�SRSXODWLRQ�ZRXOG�H[SHULHQFH�VKRUW�WHUP�LQEUHHGLQJ�GHSUHVVLRQ�ZKHUHDV�DQ�1 �RI�������DV�D
H

ORZHU�OLPLW��SURYLGHV�ORQJ�WHUP�PDLQWHQDQFH�RI�JHQHWLF�GLYHUVLW\���7KLV�HVWLPDWH�RI�����ZDV

GHULYHG�E\�)UDQNOLQ��������DQG�6RXOp��������E\�DVVXPLQJ�D�EDODQFH�EHWZHHQ�PXWDWLRQ�DQG

UDQGRP�JHQHWLF�GULIW���+RZHYHU��WKLV�QXPEHU��1 � ������LV��VRPHZKDW�DUELWUDULO\��EDVHG�XSRQ�WKH
H

PDLQWHQDQFH�RI�����RI�WKH�JHQHWLF�YDULDELOLW\�IRU�����\HDUV��)UDQNOLQ�������6RXOp�������6RXOp�HW

DO��������/DQGH��������+RZHYHU��DGGLWLRQDO�HYLGHQFH�RQ�WKH�PXWDWLRQ�UDWH�RI�TXDQWLWDWLYH�WUDLWV

�/ySH]�DQG�/ySH]�)DQMXO�����D������E��VXJJHVW�D�UDWH�PXFK�ORZHU������RI�WKH�RULJLQDO��WKDQ

WKDW�LQFRUSRUDWHG�LQWR�)UDQNOLQ��������DQG�6RXOp©V��������HVWLPDWH���,QGHHG��LI�WKH�/ySH]�������

DQG�/ySH]�)DQMXO��������UHVXOWV�DUH�WDNHQ�LQWR�FRQVLGHUDWLRQ�WKHQ�1 �VKRXOG�EH�LQFUHDVHG�E\�D
H

IDFWRU�RI�WHQ�WR�1 � ������/DQGH���������)RU�WKH�PDLQWHQDQFH�RI�DGDSWLYH�YDULDWLRQ�RI
H

TXDQWLWDWLYH�WUDLWV��/\QFK��������DUJXHG�WKDW�IRU�ORQJ�WHUP�SODQQLQJ��DQ�DFFHSWDEOH�1 �LV�RQ�WKH
H

RUGHU�RI��������7KLV�YDOXH�RI�1 �LV�PRUH�OLNHO\�WR�SUHYHQW�ORVV�RI�DGDSWLYH�WUDLWV��HVSHFLDOO\�WKRVH
H

DVVRFLDWHG�ZLWK�OLIH�KLVWRU\�FKDUDFWHUV�ZKHUHDV�D�QXPEHU�JUHDWHU�WKDQ������LV�QRW�H[SHFWHG�WR

HQKDQFH�WKH�DPRXQW�RI�JHQHWLF�YDULDQFH�PDLQWDLQHG�LQ�D�SRSXODWLRQ���7KH�HIIHFWLYH�SRSXODWLRQ

VL]H��1 ��ZLOO�GHYLDWH�IURP�WKH�FHQVXV�SRSXODWLRQ�VL]H�GXH�WR�IOXFWXDWLRQV�LQ�SRSXODWLRQ�VL]H�
H

YDULDWLRQ�LQ�UHSURGXFWLYH�VXFFHVV�DQG�GHYLDWLRQ�IURP�D�����VH[�UDWLR��:ULJKW�������

8':5©V�ORQJ�WHUP�PRQLWRULQJ�SURJUDP�RI�VSRWWHG�IURJ�LQFOXGHV�FRXQWV�RI�HJJ�PDVVHV���7KHVH

FRXQWV�DUH�EHLQJ�XVHG�WR�HVWLPDWH�WKH�QXPEHU�RI�EUHHGLQJ�DGXOWV�LQ�WKH�SRSXODWLRQV��$OWKRXJK�WKH

PDWLQJ�V\VWHP�RI�VSRWWHG�IURJ�LV�QRW�FRPSOHWHO\�XQGHUVWRRG��WKH�DVVXPSWLRQ�LV�EHLQJ�PDGH�WKDW

HYHU\�HJJ�PDVV�LV�WKH�SURGXFW�RI�D�VLQJOH�PDOH�DQG�D�VLQJOH�IHPDOH���7KH�HJJ�PDVVHV�WKHUHIRUH

UHSUHVHQW�RQH�KDOI�WKH�QXPEHU�RI�EUHHGLQJ�DGXOWV���7KDW�LV��HYHU\�HJJ�PDVV�FRXQWV�DV�WZR�DGXOWV�

352%/(06�)$&,1*�7+(�63(&,(6

7KH�VXFFHVV�RI�DQ\�FRQVHUYDWLRQ�RU�UHFRYHU\�SURJUDP�GHSHQGV�RQ�HOLPLQDWLQJ�RU�UHGXFLQJ�WKH

LPSDFW�RI�DFWLYLWLHV�WKDW�WKUHDWHQ�WKH�VSHFLHV�H[LVWHQFH���6HYHUDO�SUREOHPV�DQG�WKUHDWV�KDYH�EHHQ

LGHQWLILHG�DQG�GHVFULEHG�IRU�VSRWWHG�IURJ�E\�IHGHUDO�DQG�VWDWH�DJHQFLHV�DV�ZHOO�DV�WKH�SXEOLF��

7KHVH�WKUHDWV�ZHUH�LGHQWLILHG�EDVHG�RQ�WKH�FULWHULD�IRU�)HGHUDO�OLVWLQJ�DV�UHTXLUHG�E\�6HFWLRQ

��D�����RI�WKH�(6$���7KH�IROORZLQJ�GLVFXVVLRQ�VXPPDUL]HV�WKH�VLJQLILFDQW�WKUHDWV�WR�VSRWWHG�IURJ

WKDW�ZLOO�EH�DGGUHVVHG�E\�FRQVHUYDWLRQ�DFWLRQV�GHVFULEHG�LQ�WKLV�6WUDWHJ\�



��

��� 3UHVHQW�RU�7KUHDWHQHG�'HVWUXFWLRQ��0RGLILFDWLRQ��RU�&XUWDLOPHQW�RI�LWV�+DELWDW�RU�5DQJH

�+DELWDW�/RVV�

+DELWDW�ORVV�DQG�GHJUDGDWLRQ�KDYH�EHHQ�LQGLFDWHG�DV�PDMRU�FDXVHV�RI�WKH�GHFOLQHV�LQ�VSRWWHG�IURJ

SRSXODWLRQV�DQG�GLVWULEXWLRQ��+RYLQJK�������5RVV�HW�DO����������/RVV�RI�KDELWDW�GXH�WR�ZDWHU�DQG

XUEDQ�GHYHORSPHQW�DQG�DJULFXOWXUDO�SUDFWLFHV�KDV�UHVXOWHG�LQ�PDQ\�VPDOO�LVRODWHG�SRSXODWLRQV��

7KLV�LQFUHDVH�LQ�IUDJPHQWDWLRQ�KDV�FDXVHG�D�ORVV�LQ�SRSXODWLRQ�FRQQHFWLYLW\�WKDW�PDLQWDLQV�WKH

JHQHWLF�LQWHJULW\�RI�VSRWWHG�IURJ��7KLV�WKUHDW�LV�SDUWLFXODUO\�SUHVHQW�DORQJ�WKH�:DVDWFK�)URQW��

+DELWDW�GHJUDGDWLRQ�GXH�WR�DJULFXOWXUDO�SUDFWLFHV�LV�DOVR�D�PDMRU�WKUHDW�IDFLQJ�DOO�SRSXODWLRQV�LQ

8WDK���$OWKRXJK�QR�VWXGLHV�KDYH�EHHQ�FRQGXFWHG�RQ�WKH�VSULQJV�RFFXSLHG�E\�VSRWWHG�IURJ�

QXPHURXV�RWKHU�UHSRUWV�OLQN�OLYHVWRFN�WUDPSOLQJ�DQG�JUD]LQJ�ZLWK�IURJ�KDELWDW�GHJUDGDWLRQ��ZDWHU

TXDOLW\��YHJHWDWLRQ�W\SH��KDELWDW�PRUSKRORJ\�HWF�����7KH�PDMRULW\�RI�RFFXSLHG�DQG�XQRFFXSLHG

KDELWDWV�DUH�FXUUHQWO\�QRW�SURWHFWHG�DJDLQVW�JUD]LQJ�SUDFWLFHV��DQG�WKRVH�WKDW�DUH�KDYH�RQO\

UHFHQWO\�EHHQ�SURWHFWHG�ZLWK�FDWWOH�H[FORVXUHV���3RWHQWLDO�KDELWDW�ORVV�DQG�GHJUDGDWLRQ�GXH�WR�VKRUW

WHUP�IXWXUH�SURMHFWV�DQG�DFWLYLWLHV�VXFK�DV�WKH������:LQWHU�2O\PSLFV�DOVR�SUHVHQW�D�WKUHDW�WR

VSRWWHG�IURJ�

2WKHU�KDELWDW�DOWHUDWLRQV�DOVR�WKUHDWHQ�VSRWWHG�IURJ�SRSXODWLRQV�VXFK�DV�ZDWHU�GHYHORSPHQW

DFWLYLWLHV��H�J��LUULJDWLRQ�SUDFWLFHV������:DWHU�OHYHOV�KDYH�EHHQ�LGHQWLILHG�DV�LPSRUWDQW�LQ�WKH�OLIH

KLVWRU\�RI�VSRWWHG�IURJ��+RYLQJK���������0DQ\�VSULQJV�DORQJ�WKH�:DVDWFK�)URQW�KDYH�EHHQ

GHSOHWHG�WKURXJK�GLYHUVLRQV�RU�FDSSHG�DQG�SXPSHG���6LPLODUO\��WKH�FRQYHUVLRQ�IURP�IORRG

LUULJDWLRQ�WR�VSULQNOHU�LUULJDWLRQ�V\VWHPV�PD\�HOLPLQDWH�FXUUHQWO\�RFFXSLHG�KDELWDWV���,QWHUHVW�KDV

DOVR�EHHQ�H[SUHVVHG�LQ�ZDWHU�GHYHORSPHQW�DQG�PLQLQJ�DFWLYLWLHV�ZLWKLQ�6QDNH�YDOOH\���7KHVH

DFWLYLWLHV�FRXOG�VLJQLILFDQWO\�ORZHU�WKH�ZDWHU�WDEOH��SRVVLEO\�GU\LQJ�XS�RU�ORZHULQJ�WKH�ZDWHU�OHYHO

LQ�VSULQJV�DQG�PDUVKHV�SRSXODWHG�E\�VSRWWHG�IURJ���

��� 3UHGDWLRQ��&RPSHWLWLRQ��DQG�'LVHDVH��1RQQDWLYH�,QWHUDFWLRQV�

6XUYH\V�RI�VSULQJ�FRPSOH[HV�LQGLFDWH�WKDW�ZKHUH�QRQQDWLYH�DTXDWLF�VSHFLHV�KDYH�EHHQ�LQWURGXFHG�

VSRWWHG�IURJ�EUHHGLQJ�SRSXODWLRQV�KDYH�W\SLFDOO\�GHFOLQHG��5RVV�HW�DO���������,QWURGXFHG�VSRUW

ILVK��LQFOXGLQJ�ODUJHPRXWK�EDVV��0LFURSWHUXV�VDOPRLGHV���UDLQERZ�WURXW��2QFRUK\QFKXV�P\NLVV��

DQG�EURRN�WURXW��6DOYHOLQXV�IRQWLQDOLV��DUH�SUREDEO\�SUHGDWRUV�RQ�VSRWWHG�IURJ����,Q�DGGLWLRQ�WR

VSRUW�ILVK��RWKHU�QRQQDWLYH�DTXDWLF�VSHFLHV�VXFK�DV�FRPPRQ�FDUS��&\SULQXV�FDUSLR���PRVTXLWRILVK

�*DPEXVLD�DIILQLV���UDLQZDWHU�NLOOLILVK��/XFDQLD�SDUYD���DQG�WKH�EXOOIURJ��5DQD�FDWHVEHLDQD��DOVR

KDYH�EHHQ�UHOHDVHG�LQWR�VSRWWHG�IURJ�KDELWDW���7KH�PRVTXLWRILVK�SRVHV�D�GLUHFW�WKUHDW�WR�WKH�VSRWWHG

IURJ�EHFDXVH�RI�LWV�NQRZQ�DJJUHVVLYH�SUHGDWLRQ�RQ�HJJV�DQG�\RXQJ�RI�RWKHU�ILVKHV�DQG�DPSKLELDQV

�0HIIH��������6LJOHU�DQG�6LJOHU����������

2WKHU�VSHFLHV�WKDW�SUHVHQW�SRVVLEOH�QHJDWLYH�LQWHUDFWLRQV�ZLWK�VSRWWHG�IURJ�LQFOXGH�UHSWLOHV

�VQDNHV���DPSKLELDQV��VDODPDQGHUV��IURJV��GXFNV��JXOOV��KHURQV��DQG�HJUHWV��5RVV�HW�DO�������

8':5�LQ�SUHS����8QGHU�QRUPDO�VLWXDWLRQV��SUHGDWLRQ�RU�FRPSHWLWLRQ�IURP�WKHVH�VRXUFHV�QRUPDOO\

ZRXOG�QRW�LQMXUH�KHDOWK\�SRSXODWLRQV�RI�VSRWWHG�IURJ���+RZHYHU��WKH�HIIHFWV�RI�WKH�LQWHUDFWLRQV

ZLWK�WKH�DERYH�FRPELQHG�VRXUFHV�FRXOG�UHVXOW�LQ�IXUWKHU�GHSOHWLRQV�RI�DOUHDG\�IUDJLOH�SRSXODWLRQV�



��

'LVHDVH�RU�LQFLGHQFH�RI�SDUDVLWLVP�KDV�QRW�EHHQ�VWXGLHG���%DVHG�RQ�PRQLWRULQJ�DQG�VXUYH\LQJ

DFWLYLWLHV�DQG�REVHUYDWLRQV��WKHVH�GR�QRW�DSSHDU�WR�EH�PDMRU�WKUHDWV�DIIHFWLQJ�VSRWWHG�IURJ�

��� 2YHU�XWLOL]DWLRQ�IRU�&RPPHUFLDO��5HFUHDWLRQDO��6FLHQWLILF��RU�(GXFDWLRQDO�3XUSRVHV��2YHU

XWLOL]DWLRQ�

2YHU�XWLOL]DWLRQ�IRU�FRPPHUFLDO��VFLHQWLILF�RU�HGXFDWLRQDO�SXUSRVHV�GRHV�QRW�FXUUHQWO\�SRVH�D

WKUHDW�WR�VSRWWHG�IURJ���+LVWRULFDOO\��KRZHYHU��PDQ\�HGXFDWRUV�DQG�UHVHDUFKHUV�GLG�FROOHFW�VSRWWHG

IURJ�IURP�PDQ\�SRSXODWLRQV�ZKLFK�PD\�KDYH�QHJDWLYHO\�LPSDFWHG�WKH�SRSXODWLRQ�LQ�FRQMXQFWLRQ

ZLWK�RWKHU�WKUHDWV�WKDW�ZHUH�IDFLQJ�WKH�VSHFLHV��

��� ,QDGHTXDF\�RI�([LVWLQJ�5HJXODWRU\�0HFKDQLVPV��5HJXODWLRQV�

7KH�LQDGHTXDF\�RU�ODFN�RI�UHJXODWRU\�PHFKDQLVPV�WR�SURWHFW�VSRWWHG�IURJ�SRSXODWLRQV�DQG�KDELWDW

KDV�EHHQ�D�VLJQLILFDQW�WKUHDW�KLVWRULFDOO\��KRZHYHU��VHYHUDO�UHJXODWRU\�PHFKDQLVPV�KDYH�EHHQ

HVWDEOLVKHG�WR�DVVLVW�LQ�WKH�SURWHFWLRQ�DQG�FRQVHUYDWLRQ�RI�VSRWWHG�IURJ���$GGLWLRQDO�PHFKDQLVPV

DUH�VWLOO�UHTXLUHG��SDUWLFXODUO\�WKRVH�WKDW�ZLOO�DVVLVW�LQ�WKH�SURWHFWLRQ�DQG�FRQVHUYDWLRQ�RQ�SULYDWH

SURSHUW\��

��� 2WKHU�1DWXUDO�RU�+XPDQ�,QGXFHG�)DFWRUV�$IIHFWLQJ�WKH�&RQWLQXHG�([LVWHQFH�RI�VSRWWHG

IURJ��2WKHU�)DFWRUV�

2WKHU�IDFWRUV�VXFK�DV�QDWXUDO�VXFFHVVLRQ�RU�OLPLWHG�DYDLODEOH�KDELWDW�PD\�SRVH�SRWHQWLDO�WKUHDWV�WR

VSRWWHG�IURJ���)RU�H[DPSOH��VRPH�DUHDV��VXFK�DV�WKH�6DQ�3LWFK�5LYHU�DUHD�KDYH�OLPLWHG�DYDLODEOH

KDELWDW�DQG�KDYH�SUREDEO\�QHYHU�VXSSRUWHG�ODUJH�SRSXODWLRQV�RI�VSRWWHG�IURJ��8':5�LQ�SUHS���

6WRFKDVWLF�HYHQWV�FRXOG�HOLPLQDWH�WKHVH�W\SHV�RI�SRSXODWLRQV���5H�FRORQL]DWLRQ�ZRXOG�SUREDEO\�EH

YHU\�VORZ�LI�LW�HYHU�RFFXUUHG�

2WKHU�KXPDQ�LQGXFHG�IDFWRUV�WKDW�SRWHQWLDOO\�WKUHDWHQ�VSRWWHG�IURJ�LQFOXGH�D�SURSRVHG�PRVTXLWR

DEDWHPHQW�SURJUDP�IRU�-XDE�&RXQW\���7KH�%XUHDX�RI�/DQG�0DQDJHPHQW�KDV�UHMHFWHG�WKH�&RXQW\
V

UHTXHVW�WR�LPSOHPHQW�D�PRVTXLWR�FRQWURO�VSUD\LQJ�SURJUDP�LQ�PDUVK�DQG�VSULQJ�DUHDV�RQ�%/0

DGPLQLVWHUHG�ODQGV���7KH�UHMHFWLRQ�GRHV�QRW�SUHYHQW�WKH�FRXQW\�IURP�VSUD\LQJ�RQ�SULYDWHO\�RZQHG

ODQGV���7KH�HIIHFW�RI�D�PRVTXLWR�FRQWURO�VSUD\LQJ�SURJUDP�RQ�VSRWWHG�IURJ�LV�XQFHUWDLQ���3DVW

VWXGLHV��7XUQHU�������:KLWDNHU�HW�DO��������/LFKW�������LQGLFDWH�WKDW�PXFK�RI�WKH�VSRWWHG�IURJ

GLHW�LV�FRPSRVHG�RI�LQVHFWV��LQFOXGLQJ�PRVTXLWR�ODUYDH���7R�GDWH��QR�VWXGLHV�KDYH�EHHQ�XQGHUWDNHQ

WR�GHWHUPLQH�WKH�HIIHFWV�RI�FKHPLFDO�WR[LQV�RQ�WKH�VSRWWHG�IURJ�RU�LWV�HQYLURQPHQW�



��

6800$5<�2)�&216(59$7,21�$1'�0$1$*(0(17�$&7,9,7,(6�6,1&(�����

6LQFH�WKH�SHWLWLRQ�WR�OLVW�VSRWWHG�IURJ�DV�D�WKUHDWHQHG�VSHFLHV�ZDV�UHFHLYHG�LQ�������VHYHUDO

FRQVHUYDWLRQ�DQG�UHFRYHU\�DFWLYLWLHV�KDYH�EHHQ�FRQGXFWHG�LQ�RUGHU�WR�DGGUHVV�WKH�WKUHDWV�IDFLQJ

VSRWWHG�IURJ���7KHVH�DFWLRQV�LQFOXGH�VXUYH\V����WRWDO���VWXGLHV����WRWDO���JHQHWLF�DQDO\VHV����\HDUV���

KDELWDW�HQKDQFHPHQW����SURMHFWV���FRPSOHWHG��LQ�SURJUHVV��RU�SODQQHG�ODQG�DFTXLVLWLRQ�������

DFUHV���LQFUHDVHG�UHJXODWRU\�PHFKDQLVPV�DQG�VWDWHZLGH�PRQLWRULQJ�HIIRUWV����\HDUV�����$FWLRQV�WKDW

DUH�LQGLFDWHG�ZLWK�DQ�DVWHULVN����ZHUH�FRQGXFWHG�VLQFH�WKH�):6�ZDUUDQWHG�VSRWWHG�IURJ�IRU

OLVWLQJ�XQGHU�(6$�LQ���������)RU�FODULW\��DFWLYLWLHV�DUH�GHVFULEHG�EHORZ�E\�WKH�PDMRU�WKUHDW�WKH\

DGGUHVV��

7+5($7� 3UHVHQW�RU�7KUHDWHQHG�'HVWUXFWLRQ��0RGLILFDWLRQ��RU�&XUWDLOPHQW�RI�LWV�+DELWDW�RU

5DQJH��+DELWDW�/RVV�

D��$FWLRQ� 'HWHUPLQH�EDVHOLQH�VSRWWHG�IURJ�GLVWULEXWLRQ�DQG�DYDLODEOH�KDELWDW��6XUYH\V�

$FWLYLWLHV�

� 6HYHUDO�VXUYH\V�KDYH�EHHQ�FRQGXFWHG�LQ�RUGHU�WR�GHWHUPLQH�VSRWWHG�IURJ

GLVWULEXWLRQ�DQG�LGHQWLI\�DGGLWLRQDO�SRSXODWLRQV���7RRQH��������FRQGXFWHG�DQ

LQYHQWRU\�RI�VXLWDEOH�KDELWDW�LQ�6QDNH�9DOOH\�DQG�7XOH�9DOOH\���,Q������DQG������

DOO�KLVWRULF�DQG�FXUUHQWO\�RFFXSLHG�DUHDV��DV�ZHOO�DV�DUHDV�WKDW�SRWHQWLDOO\�PD\�EH

VXLWDEOH�KDELWDW�IRU�VSRWWHG�IURJ�ZHUH�VXUYH\HG�E\�8':5�DORQJ�WKH�:DVDWFK

)URQW��5RVV�HW�DO����������7KHVH�VXUYH\V�LQFOXGHG�DUHDV�LQ�6DQ�3LWFK�5LYHU�

6SDQLVK�)RUN�5LYHU��8WDK�/DNH��3URYR�5LYHU��-RUGDQ�5LYHU��8SSHU�:HEHU�5LYHU�

DQG�/RZHU�:HEHU�5LYHU�'UDLQDJHV����&XHOODU�FRQGXFWHG�D�SRSXODWLRQ�VXUYH\�RI�WKH

*DQG\�6DOW�0DUVK�LQ������DQG�LQ������

,Q�������8':5�FRQGXFWHG�DQ�H[WHQVLYH�VXUYH\�GXULQJ�WKH�EUHHGLQJ�VHDVRQ�RI�DOO

NQRZQ�DQG�SRWHQWLDO�VSRWWHG�IURJ�KDELWDW�WR�DVVHVV�VSRWWHG�IURJ�GLVWULEXWLRQ�

SRSXODWLRQ��DQG�KDELWDW�FKDUDFWHULVWLFV�LQ�WKH�:HVW�'HVHUW��5RVV�HW�DO���������7KHVH

DFWLYLWLHV�ZHUH�FRQGXFWHG�XVLQJ�VWDQGDUG�SURWRFROV�IRU�VDPSOLQJ�DQG�PRQLWRULQJ

DPSKLELDQV��+H\HU�HW�DO��������

$GGLWLRQDO�VXUYH\V�ZHUH�FRQGXFWHG�LQ�7XOH�DQG�,EDSDK�9DOOH\�GUDLQDJHV�LQ�����

�8':5��LQ�SUHS���$ORQJ�WKH�:DVDWFK�)URQW��DGGLWLRQDO�VXUYH\V�ZHUH�DOVR

FRQGXFWHG�LQ������LQ�0LOOV�9DOOH\��8WDK�/DNH��QHDU�WKH�WRZQ�RI�6SULQJYLOOH��DQG

LQ�6DQSHWH��QHDU�WKH�WRZQ�RI�0DQWL��GUDLQDJHV��8':5��LQ�SUHS����7KHVH�DFWLYLWLHV

ZHUH�FRQGXFWHG�XVLQJ�VWDQGDUG�SURWRFROV�IRU�VDPSOLQJ�DQG�PRQLWRULQJ�DPSKLELDQV

�+H\HU�HW�DO���������

� $HULDO�SKRWRJUDSK\�ZDV�DFTXLUHG�IRU�PRVW�KLVWRULF�DQG�FXUUHQWO\�RFFXSLHG

VSRWWHG�IURJ�ORFDWLRQV�LQ�8WDK�LQ��������3KRWRJUDSKV�ZLOO�EH�GLJLWL]HG�LQWR�DQ

HOHFWURQLF�IRUPDW���7KLV�LQIRUPDWLRQ�ZLOO�DVVLVW�LQ�LGHQWLI\LQJ�SRWHQWLDO�VSRWWHG�IURJ



��

KDELWDW�IRU�WKH�SXUSRVHV�RI�VXUYH\LQJ�DQG�RU�UHLQWURGXFWLRQ�SURMHFWV���7KLV

LQIRUPDWLRQ�ZLOO�DOVR�DVVLVW�LQ�GHWHUPLQLQJ�DQG�PRQLWRULQJ�VSRWWHG�IURJ

GLVWULEXWLRQ�UDQJH�WUHQGV�

� 8':5�LV�FXUUHQWO\�LQ�WKH�SURFHVV�RI�GHYHORSLQJ�VWDWHZLGH�LQYHQWRU\�SODQV�IRU

DPSKLELDQV���6HQVLWLYH�KDELWDWV�DQG�VSHFLHV�VXFK�DV�VSRWWHG�IURJ�DQG�ERUHDO�WRDG�

DV�ZHOO�DV�FRPPXQLW\�W\SHV�DUH�EHLQJ�SULRULWL]HG�LQ�WKHVH�SODQV���7KHVH�SODQV�ZLOO

XVH�VWDQGDUG�SURWRFROV�IRU�VDPSOLQJ�DQG�PRQLWRULQJ�DPSKLELDQV��+H\HU�HW�DO�

������

E��$FWLRQ� 'HWHUPLQH�EDVHOLQH�VSRWWHG�IURJ�SRSXODWLRQ��OLIH�KLVWRU\��DQG�KDELWDW�UHTXLUHPHQW

GDWD��6WXGLHV�

$FWLYLWLHV�

� +RYLQJK�FRQGXFWHG�D�OLIH�KLVWRU\�VWXG\�RI�WKH�7XOH�9DOOH\�SRSXODWLRQV�LQ�������

,QIRUPDWLRQ�FROOHFWHG�IRU�WKLV�VWXG\�LQFOXGHG��DTXDWLF�KDELWDWV��OLIH�KLVWRU\

REVHUYDWLRQV��DQG�]RRJHRJUDSKLF�FRQVLGHUDWLRQV�

� %DVHOLQH�EUHHGLQJ�LQIRUPDWLRQ�VXFK�DV�WLPLQJ�RI�EUHHGLQJ��DSSUR[LPDWH�QXPEHU

RI�EUHHGLQJ�DGXOWV��HJJ�PDVV�QXPEHUV��HJJ�GHYHORSPHQW��EUHHGLQJ�KDELWDW

SDUDPHWHUV�HWF��KDV�EHHQ�FROOHFWHG�E\�8':5�DQG�%/0��LQ�������������������DQG

�����DV�SDUW�RI�WKH�DQQXDO�VWDWHZLGH�VSRWWHG�IURJ�PRQLWRULQJ�SURJUDP��8':5�LQ

SUHS����%UHHGLQJ�KDELWDW�SDUDPHWHUV�LQFOXGHG�GLVWDQFH�IURP�VKRUHOLQH��ZDWHU

GHSWKV��WHPSHUDWXUHV��GRPLQDQW�YHJHWDWLRQ�W\SHV��SRRO�OHQJWKV�DQG�ZLGWKV�HWF��

%LRORJLFDO�DQG�SK\VLFDO�GDWD�ZHUH�FROOHFWHG�XVLQJ�VWDQGDUG�SURWRFROV�IRU�VDPSOLQJ

DQG�PRQLWRULQJ�DPSKLELDQV��+H\HU�HW�DO���������

� $�KDELWDW�XVH�VWXG\�ZDV�LPSOHPHQWHG�LQ������DORQJ�WKH�3URYR�5LYHU�EHWZHHQ

-RUGDQHOOH�'DP�DQG�'HHU�&UHHN�5HVHUYRLU��8':5�LQ�SUHS����7KH�SXUSRVH�RI�WKLV

VWXG\�ZDV�WR�REWDLQ�EDVLF�OLIH�KLVWRU\�DQG�KDELWDW�UHTXLUHPHQW�LQIRUPDWLRQ���7KH

ILUVW�REMHFWLYH�RI�WKLV�VWXG\�ZDV�WR�FRQGXFW�ILHOG�VXUYH\V�IRU�WKH�SXUSRVHV�RI

LGHQWLI\LQJ�VXLWDEOH�KDELWDW�IRU�DOO�DJH�FODVVHV�DQG�GHWHUPLQLQJ�GLVWULEXWLRQ�RI

VSRWWHG�IURJ�LQ�WKH�VWXG\�DUHD���7KH�VHFRQG�REMHFWLYH�ZDV�WR�FRQGXFW�ILHOG

REVHUYDWLRQV�IRU�WKH�SXUSRVHV�RI�GHWHUPLQLQJ�PRYHPHQW�SDWWHUQV�DQG�PLJUDWRU\

FRUULGRUV�DQG�IRU�LGHQWLI\LQJ�PLFUR�KDELWDW�XWLOL]DWLRQ���7KLV�VWXG\�XVHG�VWDQGDUG

PHWKRGV�DQG�SURWRFROV�WR�REWDLQ�WKLV�LQIRUPDWLRQ��+H\HU�HW�DO����������9LVXDO

HQFRXQWHU�VXUYH\V�ZHUH�XVHG�IRU�IDXQDO�VXUYH\V�DQG�PDUN�UHFDSWXUH�DQG�VRPH

WHOHPHWU\�ZDV�XVHG�IRU�PRYHPHQW�DQDO\VLV��DQG�FRPSOHWH�KDELWDW�GHVFULSWLRQV�RI

DOO�VXLWDEOH�DQG�SRWHQWLDOO\�VXLWDEOH�KDELWDW�ZHUH�FRQGXFWHG�WR�GHWHUPLQH�KDELWDW

XVH�

� $QRWKHU�VWXG\�ZDV�FRQGXFWHG�DW�WKH�/HODQG�+DUULV�0LOOHU�6SULQJ�VLWH�LQ�WKH�:HVW

'HVHUW��8':5�LQ�SUHS�����7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�DOVR�WR�REWDLQ�EDVLF�OLIH



��

KLVWRU\�DQG�KDELWDW�UHTXLUHPHQW�LQIRUPDWLRQ���7KH�SULPDU\�REMHFWLYH�RI�WKLV�VWXG\�

KRZHYHU��ZDV�WR�FRQGXFW�ILHOG�REVHUYDWLRQV�IRU�WKH�SXUSRVHV�RI�GHWHUPLQLQJ

VSRWWHG�IURJ�PRYHPHQW�SDWWHUQV�DQG�PLJUDWRU\�FRUULGRUV���)URJV�ZHUH�IRXQG�XVLQJ

YLVXDO�HQFRXQWHU�VXUYH\V�DQG�PRYHPHQW�GDWD�ZDV�FROOHFWHG�XVLQJ�VWDQGDUG�PDUN�

UHFDSWXUH�DQG�WHOHPHWU\�PHWKRGV��+H\HU�HW�DO����������$GGLWLRQDO�LQIRUPDWLRQ�ZDV

FROOHFWHG�RQ�PLFUR�KDELWDW�XVH�ZKHUH�IURJV�ZHUH�ORFDWHG���

� $�SRSXODWLRQ�VWXG\�EDVHG�RQ�PRUSKRPHWULFV�DQG�DJH�VWUXFWXUH�ZDV�FRQGXFWHG�E\

8WDK�6WDWH�8QLYHUVLW\��6HLW]�DQG�7ROLQH��LQ�SUHS��LQ������

F��$FWLRQ� 'HWHUPLQH�DQG�PDLQWDLQ�JHQHWLF�FRPSRVLWLRQ�DQG�LQWHJULW\��*HQHWLF�$QDO\VLV�

$FWLYLWLHV�

� 6SRWWHG�IURJ�HJJV�DQG�WDGSROHV�ZHUH�FROOHFWHG�IURP�DOO�NQRZQ�SRSXODWLRQV�LQ

�����DQG������IRU�JHQHWLF�DQDO\VLV���6DPSOHV�FROOHFWHG�ZHUH�RI�VXIILFLHQW�VL]H�VR

WKDW�UHVXOWV�ZLOO�EH�VWDWLVWLFDOO\�VRXQG��%RWK�QXFOHDU�DQG�PLWRFKRQGULDO�'1$

�PW'1$��DQDO\VLV�DUH�EHLQJ�XVHG�WR�TXDQWLI\�SRSXODWLRQ�JHQHWLF�YDULDWLRQ��

4XDQWLILFDWLRQ�RI�QXFOHDU�'1$�YDULDWLRQ�LV�EHLQJ�REWDLQHG�E\�3&5��SRO\PHUDVH

FKDLQ�UHDFWLRQ��DPSOLILFDWLRQ�RI�5$3'�PDUNHUV�DQG�PW'1$�YDULDWLRQ�LV�EHLQJ

DVVHVVHG�E\�5)/3�DQDO\VLV�RI�DPSOLILHG�SURGXFWV���7KHVH�3&5�EDVHG�PROHFXODU

WHFKQLTXHV�DOORZ�IRU�QRQ�GHVWUXFWLYH�VDPSOLQJ�RI�DGXOWV���,QGHHG��'1$�IRU�WKLV

VWXG\�LV�EHLQJ�LVRODWHG�IURP�LQGLYLGXDO�IURJ�HJJV���7KH�JRDO�ZDV�WR�VDPSOH�HQRXJK

HJJV�IURP�HDFK�VLWH�WR�REWDLQ�D�VDPSOH�VL]H�RI����IRU�HDFK���+RZHYHU��GXH�WR

OLPLWHG�PDVV�QXPEHUV�LQ�VHYHUDO�VLWHV��VRPH�SRSXODWLRQ�DQDO\VLV�ZLOO�LQFOXGH�IHZHU

WKDQ����

6LWHV�6DPSOHG�

:HVW�'HVHUW�

&R\RWH�6SULQJV

%LVKRS�)RRWH�5HVHUYRLU��LI�QHFHVVDU\��VDPSOHV�DUH�VRPHZKDW�ORZ�IURP�WKLV�VLWH�

*DQG\

,EDSDK�

/HODQG�+DUULV�0LOOHU�6SULQJV

7XOH

:DVDWFK�)URQW�

-RUGDQHOOH�PLWLJDWLRQ�SRQGV��+HEHU�9DOOH\

0RQD�%XUUDVWRQ

6SULQJYLOOH�KDWFKHU\

6HYLHU

6DQ�3HWH

� *HQHWLF�DQDO\VHV�DUH�FXUUHQWO\�EHLQJ�FRQGXFWHG�RQ�DOO�VDPSOHV�FROOHFWHG�LQ�����



��

DQG��������$�SUHOLPLQDU\�UHSRUW�KDV�EHHQ�FRPSOHWHG��6HLW]�DQG�7ROLQH��LQ�SUHS���

,QIRUPDWLRQ�REWDLQHG�IURP�WKH�JHQHWLF�DQDO\VHV�ZLOO�DVVLVW�LQ�GHYHORSLQJ

FRQVHUYDWLRQ�DQG�PDQDJHPHQW�GHFLVLRQV�UHODWLQJ�WR�VSHFLDWLRQ��EURRGVWRFN

GHYHORSPHQW��WUDQVORFDWLRQV�DQG�UHLQWURGXFWLRQV�HWF���%RWK�QXFOHDU�DQG

PLWRFKRQGULDO�'1$��PW'1$��DQDO\VLV�DUH�EHLQJ�XVHG�WR�TXDQWLI\�SRSXODWLRQ

JHQHWLF�YDULDWLRQ���4XDQWLILFDWLRQ�RI�QXFOHDU�'1$�YDULDWLRQ�LV�EHLQJ�REWDLQHG�E\

3&5��SRO\PHUDVH�FKDLQ�UHDFWLRQ��DPSOLILFDWLRQ�RI�5$3'�PDUNHUV�DQG�PW'1$

YDULDWLRQ�LV�EHLQJ�DVVHVVHG�E\�5)/3�DQDO\VLV�RI�DPSOLILHG�SURGXFWV��

0,72&+21'5,$/�'1$�5)/3�$1$/<6,6��5HVWULFWLRQ�IUDJPHQW�OHQJWK

SRO\PRUSKLVP��5)/3��DQDO\VLV�LV�D�PHWKRG�RI�LQGLUHFWO\�DVVD\LQJ�'1$�VHTXHQFH

YDULDWLRQ��9DULDWLRQ�LV�GXH�WR�SRLQW�PXWDWLRQV�DQG�LV�REVHUYHG�ZKHQ�'1$�IURP

GLIIHUHQW�LQGLYLGXDOV�LV�GLJHVWHG�ZLWK�UHVWULFWLRQ�HQ]\PHV���)UDJPHQWV�YDU\LQJ�LQ

VL]H�DQG�QXPEHU�DUH�SURGXFHG�E\�LQGLYLGXDOV�ZLWK�GLIIHUHQW�UHFRJQLWLRQ�VLWHV��

5)/3�DQDO\VLV�RI�PLWRFKRQGULDO�'1$��PW'1$��LV�SDUWLFXODUO\�XVHIXO�EHFDXVH�LW

SURYLGHV�LQIRUPDWLRQ�DERXW�WKH�SRSXODWLRQ�VWUXFWXULQJ�QRW�DOZD\V�REWDLQHG�E\

TXDQWLILFDWLRQ�RI�QXFOHDU�YDULDWLRQ���8QOLNH�QXFOHDU�'1$��PW'1$�LV�KDSORLG�DQG

PDWHUQDOO\�LQKHULWHG���7KXV��LW�KDV�D�VPDOOHU�HIIHFWLYH�SRSXODWLRQ�VL]H�WKDQ�QXFOHDU

'1$�DQG�LV�PRUH�VHQVLWLYH�WR�SRSXODWLRQ�ERWWOHQHFNV��0RULW]�HW�DO����������5$3'

DQDO\VLV���5DQGRPO\�DPSOLILHG�SRO\PRUSKLF�'1$��5$3'��DQDO\VLV�LV�D�KLJKO\

HIILFLHQW�WHFKQLTXH�WKDW�XVHV�V\QWKHWLF�UDQGRPO\�JHQHUDWHG�WHQ�EDVH�ORQJ�FKDLQV�DV

SULPHUV�LQ�WKH�3&5�EDVHG�DPSOLILFDWLRQ�RI�DQRQ\PRXV�SRUWLRQV�RI�WKH�QXFOHDU

'1$���7KLV�LV�DQ�DSSURSULDWH�PHWKRG�WR�H[DPLQH�YDULDWLRQ�DPRQJ�VHYHUDO

SRSXODWLRQV�XVLQJ�D�ODUJH�QXPEHU�RI�LQGLYLGXDOV�LQ�D�UHODWLYHO\�VKRUW�SHULRG�RI�WLPH

�:LOOLDPV�HW��DO���������,Q�DGGLWLRQ��WKH�DOPRVW�OLPLWOHVV�QXPEHU�RI����EDVH

SULPHUV�DYDLODEOH�SRWHQWLDOO\�SURYLGHV�D�JUHDW�PDQ\�SRO\PRUSKLF�FKDUDFWHUV

UHODWLYH�WR�RWKHU�QXFOHDU�PDUNHUV�

G��$FWLRQ� $XJPHQW�DQG�H[SDQG�VSRWWHG�IURJ�SRSXODWLRQV�DQG�GLVWULEXWLRQ�WKURXJK

LQWURGXFWLRQ�RU�UHLQWURGXFWLRQ�IURP�HLWKHU�WUDQVSODQWHG�RU�VSRWWHG�IURJ�UDLVHG�LQ�D

GHVLJQDWHG�KDWFKHU\�IDFLOLW\��5DQJH�([SDQVLRQ�

$FWLYLWLHV�

� 'HYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�WKH�6WDWH�RI�8WDK�3ROLF\�RQ�)LVK�6WRFNLQJ

DQG�7UDQVIHU�3URFHGXUHV����7KHVH�SURFHGXUHV�SURYLGH�D�JHQHUDO�RXWOLQH�IRU�VWRFNLQJ

RI�QDWLYH�VSHFLHV���,W�DOVR�UHTXLUHV�WKDW�DOO�VWRFNLQJ�DFWLYLWLHV�EH�FRQVLVWHQW�ZLWK

RQJRLQJ�UHFRYHU\�DQG�FRQVHUYDWLRQ�DFWLYLWLHV�IRU�VHQVLWLYH�VSHFLHV��

� 'HYHORSPHQW�RI�WKH�'UDIW�)LVK�+DWFKHU\�3URGXFWLRQ�3ODQ�E\�WKH�8':5�DQG

850&&���7KLV�SODQ�LQFOXGHV�IDFLOLWLHV�IRU�SURSDJDWLRQ�DQG�UHDULQJ�RI�VSRWWHG�IURJ�

H��$FWLRQ� (QKDQFH�DQG�PDLQWDLQ�KDELWDW��+DELWDW�(QKDQFHPHQW�

$FWLYLWLHV�

� ,Q������DQG�������H[FORVXUHV�ZHUH�FRQVWUXFWHG�DURXQG�WZR�VSULQJ�DUHDV�LQ�WKH

*DQG\�6DOW�0DUVK�6SULQJ�FRPSOH[�LQ�FRQMXQFWLRQ�ZLWK�OHDVW�FKXE�DFWLYLWLHV���7KH
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SXUSRVH�RI�WKHVH�H[FORVXUHV�ZHUH�WR�SURWHFW�WKH�ULSDULDQ�YHJHWDWLRQ�DQG�VKRUHOLQH

RI�WKH�VSULQJ�KDELWDW�RFFXSLHG�E\�OHDVW�FKXE�DQG�VSRWWHG�IURJ�

� &XUUHQWO\��WKH�8WDK�/DNH�:HWODQG�3UHVHUYH��8/:3��SURMHFW�LV�EHLQJ�GHYHORSHG��

,W�LV�DQWLFLSDWHG�WKDW�WKLV�SURMHFW�ZLOO�ERWK�HQKDQFH�DQG�GHYHORS�ZHWODQGV�DURXQG

8WDK�/DNH����,W�LV�EHLQJ�GHYHORSHG�IRU�WKH�SURWHFWLRQ�RI�PLJUDWRU\�ELUGV��ZLOGOLIH

KDELWDW��DQG�ZHWODQG�YDOXHV���7KH�&HQWUDO�8WDK�3URMHFW�&RPSOHWLRQ�$FW�DXWKRUL]HV

850&&�DQG�8':5�WR�HVWDEOLVK�DQG�PDQDJH�WKH�8/:3���7KLV�SURMHFW�FRXOG

UHVXOW�LQ�D�SUHVHUYH�WRWDOLQJ�DSSUR[LPDWHO\��������DFUHV���'HYHORSPHQW�RI�WKLV

SUHVHUYH�SURYLGHV�IXWXUH�RSSRUWXQLWLHV�IRU�PDQDJHPHQW�DQG�FRQVHUYDWLRQ�DFWLRQV

IRU�VHQVLWLYH�VSHFLHV�VXFK�DV�WKH�VSRWWHG�IURJ�E\�FUHDWLQJ�DQG�RU�HQKDQFLQJ�KDELWDW

ZLWKLQ�LWV�KLVWRULF�UDQJH���6XEVHTXHQW�DFWLRQV�PD\�LQFOXGH�UHLQWURGXFWLRQ�RU

QDWXUDO�UHFRORQL]DWLRQ���

� &XUUHQWO\��WKH�7LPSDQRJRV�6SHFLDO�6HUYLFHV�'LVWULFW�SURMHFW�LV�EHLQJ�GHYHORSHG��

,W�LV�DQWLFLSDWHG�WKDW�WKLV�SURMHFW�ZLOO�ERWK�HQKDQFH�DQG�GHYHORS�WKH�ZHWODQGV�LQ

DQG�DURXQG�WKLV�DUHD���7KHUH�KDV�EHHQ�VRPH�GLVFXVVLRQ�UHJDUGLQJ�WKH�LQFOXVLRQ�RI

VHQVLWLYH�VSHFLHV�LQWURGXFWLRQV�VXFK�DV�-XQH�VXFNHU��OHDVW�FKXE��DQG�VSRWWHG�IURJ�DV

SDUW�RI�WKLV�SURMHFW���3UHOLPLQDU\�IHDVLELOLW\�VWXGLHV�DQG�GLVFXVVLRQ�KDYH�EHHQ

RQJRLQJ�E\�8':5�

� &XUUHQWO\��8':5�LV�LQ�WKH�SURFHVV�RI�GHYHORSLQJ�WKH�-RUGDQ�5LYHU�:HWODQG

3URMHFW���,W�LV�DQWLFLSDWHG�WKDW�WKLV�SURMHFW�ZLOO�ERWK�HQKDQFH�DQG�GHYHORS�DTXDWLF

KDELWDWV�DORQJ�WKH�-RUGDQ�5LYHU���'HYHORSPHQW�RI�WKLV�SURMHFW�SURYLGHV�IXWXUH

RSSRUWXQLWLHV�IRU�PDQDJHPHQW�DQG�FRQVHUYDWLRQ�DFWLRQV�IRU�VHQVLWLYH�VSHFLHV�VXFK

DV�WKH�VSRWWHG�IURJ���

� 5HFHQWO\��850&&�DQG�86%5�KDYH�EHHQ�FRQGXFWLQJ�DQ�DQDO\VLV�RI�WKH

-RUGDQHOOH�ZHWODQG�PLWLJDWLRQ�SRQGV�IRU�SRWHQWLDO�PDQDJHPHQW�DQG�KDELWDW

HQKDQFHPHQWV�IRU�VSRWWHG�IURJ���$FWLRQV�VXFK�DV�\HDU�URXQG�ZDWHU�DQG�FRQVWUXFWLRQ

RI�DGGLWLRQDO�KDELWDW�IRU�KLEHUQDWLRQ�KDV�EHHQ�SURSRVHG�

I��$FWLRQ� 3URWHFW�DQG�SURYLGH�KDELWDW�IRU�VSRWWHG�IURJ��+DELWDW�$FTXLVLWLRQ�

� ,Q�������86%5�DFTXLUHG�����DFUHV�DV�PLWLJDWLRQ�IRU�ORVV�RI�ZHWODQG�KDELWDW

UHVXOWLQJ�LQ�WKH�FRQVWUXFWLRQ�RI�-RUGDQHOOH�5HVHUYRLU���7KLV�SURSHUW\�KDV�EHHQ

GHYHORSHG�LQWR�PLWLJDWLRQ�ZHWODQG�SRQGV�IRU�WKH�SXUSRVH�RI�SURYLGLQJ�KDELWDW�IRU

ZHWODQG�VSHFLHV���6SRWWHG�IURJ�DUH�FXUUHQWO\�XVLQJ�WKHVH�ZHWODQGV�IRU�EUHHGLQJ��

2QH�RI�WKH�ODUJHVW�EUHHGLQJ�VLWHV�NQRZQ�RQ�WKH�:DVDWFK�)URQW�RFFXUV�LQ�WKHVH

PLWLJDWLRQ�SRQGV��

� ,Q�������850&&�DFTXLUHG������DFUHV�RI�ULYHULQH�ULSDULDQ�KDELWDW�DORQJ�WKH�3URYR

5LYHU�EHWZHHQ�-RUGDQHOOH�'DP�DQG�'HHU�&UHHN�5HVHUYRLU���7KLV�SURSHUW\�ZDV

DFTXLUHG�LQ�RUGHU�WR�SURWHFW�DQG�HQKDQFH�KDELWDW�DORQJ�WKLV�UHDFK�RI�ULYHU����,W�DOVR

LV�KDELWDW�WKDW�FRQWDLQV�RQH�RI�WKH�ODUJHVW�VSRWWHG�IURJ�SRSXODWLRQV��+HEHU�9DOOH\�
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DORQJ�WKH�:DVDWFK�)URQW���(QKDQFHPHQW�RI�WKLV�KDELWDW�ZLOO�EHQHILW�PDQ\�VSHFLHV

RI�ELUGV��ILVK��UHSWLOHV��DPSKLELDQV��SODQWV�DQG�RWKHU�ZLOGOLIH���$FTXLVLWLRQ�RI�WKLV

SURSHUW\�SURYLGHV�IXWXUH�RSSRUWXQLWLHV�IRU�PDQDJHPHQW�DQG�FRQVHUYDWLRQ�DFWLRQV

IRU�VHQVLWLYH�VSHFLHV�VXFK�DV�WKH�VSRWWHG�IURJ��

� ,Q�������850&&�DFTXLUHG�DQ�DGGLWLRQDO������DFUHV�RI�ULYHULQH�ULSDULDQ�KDELWDW

DORQJ�WKH�3URYR�5LYHU�EHWZHHQ�-RUGDQHOOH�'DP�DQG�'HHU�&UHHN�5HVHUYRLU���7KLV

SURSHUW\�ZDV�DOVR�DFTXLUHG�WR�SURWHFW�DQG�HQKDQFH�KDELWDW�DORQJ�WKLV�UHDFK�RI�ULYHU��

(QKDQFHPHQW�RI�WKLV�KDELWDW�ZLOO�EHQHILW�PDQ\�VSHFLHV�RI�ELUGV��ILVK��UHSWLOHV�

DPSKLELDQV��SODQWV�DQG�RWKHU�ZLOGOLIH���$FTXLVLWLRQ�RI�WKLV�SURSHUW\�SURYLGHV�IXWXUH

RSSRUWXQLWLHV�IRU�PDQDJHPHQW�DQG�FRQVHUYDWLRQ�DFWLRQV�IRU�VHQVLWLYH�VSHFLHV�VXFK

DV�WKH�VSRWWHG�IURJ���&XUUHQWO\��RQH�RI�WKH�ODUJHVW�VSRWWHG�IURJ�SRSXODWLRQV��+HEHU

9DOOH\��DORQJ�WKH�:DVDWFK�)URQW�RFFXU�LQ�WKLV�DUHD���

� $FTXLVLWLRQ�RI�����DFUHV�E\�850&&�LV�FXUUHQWO\�LQ�SURJUHVV�IRU�ULYHU�FRUULGRU

�������IW�RQ�HDFK�VLGH��DORQJ�WKH�3URYR�5LYHU�IURP�-RUGDQHOOH�'DP�WR�'HHU�&UHHN

5HVHUYRLU�DV�D�HQYLURQPHQWDO�PLWLJDWLRQ�PHDVXUH�RI�WKH�0	,�6\VWHP�RI�WKH

&HQWUDO�8WDK�3URMHFW���$Q�DGGLWLRQDO�����DFUHV�RI�ULSDULDQ�FRUULGRU��EHWZHHQ����IW

DQG�����IW�LQ�ZLGWK��ZLOO�EH�SXUVXHG�IRU�DFTXLVLWLRQ�DV�SDUW�RI�WKH�3URYR�5LYHU

5HVWRUDWLRQ�3URMHFW�EHWZHHQ�-RUGDQHOOH�'DP�WR�'HHU�&UHHN�5HVHUYRLU���,I�WKH

3URSRVHG�$FWLRQ�LQ�WKH������)LQDO�(,6�LV�VHOHFWHG�IRU�LPSOHPHQWDWLRQ��D�5HFRUG�RI

'HFLVLRQ�RQ�WKH�SURMHFW�LV�DQWLFLSDWHG�LQ�)HEUXDU\��������$FTXLVLWLRQ�RI�WKHVH

DFUHV�ZRXOG�FUHDWH�D����PLOH�UHDFK�RI�)HGHUDOO\�RZQHG�ILVK�DQG�ZLOGOLIH�FRUULGRU

WKDW�ZRXOG�EH�SURWHFWHG���&XUUHQWO\��RQH�RI�WKH�ODUJHVW�VSRWWHG�IURJ�SRSXODWLRQV

�+HEHU�9DOOH\��DORQJ�WKH�:DVDWFK�)URQW�RFFXU�LQ�WKLV�DUHD���

� 850&&�KDV�DFTXLUHG�DOVR�DSSUR[LPDWHO\������DFUHV�DV�SDUW�RI�8/:3���,W�LV

DQWLFLSDWHG�WKDW�DQ�DGGLWLRQDO�����DFUHV�ZLOO�EH�DFTXLUHG�LQ������DV�SDUW�RI�8/:3

E\�850&&���$V�SUHYLRXVO\�PHQWLRQHG��GHYHORSPHQW�RI�WKLV�SUHVHUYH�SURYLGHV

IXWXUH�RSSRUWXQLWLHV�IRU�PDQDJHPHQW�DQG�FRQVHUYDWLRQ�DFWLRQV�IRU�VHQVLWLYH

VSHFLHV�VXFK�DV�WKH�VSRWWHG�IURJ���

� $�PLQLPXP�RI�����FIV�LV�DQG�ZLOO�EH�PDLQWDLQHG�LQ�WKH�3URYR�5LYHU�EHWZHHQ

-RUGDQHOOH�'DP�DQG�'HHU�&UHHN�5HVHUYRLU�DV�DQ�HQYLURQPHQWDO�FRPPLWPHQW�RI

WKH�&HQWUDO�8WDK�3URMHFW����0LQLPXP�IORZV�ZHUH�PDLQWDLQHG�DW����FIV�LQ�WKLV�UHDFK

IURP������WKURXJK�-XO\������XQGHU�DQ�LQWHULP�DJUHHPHQW���%HJLQQLQJ�LQ�-XO\�RI

������IORZV�KDYH�EHHQ�PDLQWDLQHG�DW�����FIV���3URYLGLQJ�IORZV�LQ�WKLV�UHDFK�RI

ULYHU�DVVLVWV�LQ�PDLQWDLQLQJ�ULYHULQH�DQG�ULSDULDQ�KDELWDW����&XUUHQWO\��RQH�RI�WKH

ODUJHVW�VSRWWHG�IURJ�SRSXODWLRQV��+HEHU�9DOOH\��DORQJ�WKH�:DVDWFK�)URQW�RFFXU�LQ

WKLV�DUHD���

� $�&RRSHUDWLYH�$JUHHPHQW�KDV�EHHQ�H[HFXWHG�E\�850&&��8':5��DQG�86%5

IRU�WKH�DFTXLVLWLRQ�RI�DSSUR[LPDWHO\�����DFUHV�DVVRFLDWHG�ZLWK�WKH�$PHULFDQ

'UHDP�6SULQJ�SURSHUW\�QHDU�WKH�WRZQ�RI�0RQD���7KLV�VSULQJ�FRPSOH[�LV�FXUUHQWO\
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RFFXSLHG�E\�VSRWWHG�IURJ��OHDVW�FKXE��DQG�WKH�&DOLIRUQLD�IORDWHU���,W�UHSUHVHQWV�RQH

RI�WKH�IHZ�DUHDV�ZKHUH�WKHVH�VSHFLHV�VWLOO�RFFXU�V\PSDWULFDOO\�

J��$FWLRQ���0RQLWRU�SRSXODWLRQV�DQG�KDELWDW

$FWLYLWLHV�

� $�VWDWHZLGH�PRQLWRULQJ�SURJUDP�ZDV�HVWDEOLVKHG�LQ��������,W�ZDV�EDVHG�RQ�WKH

VXUYH\V�WKDW�ZHUH�FRQGXFWHG�LQ�������������DQG������E\�8':5����$�WRWDO�RI���

VLWHV�LQ�WKH�6DQ�3LWFK�5LYHU�VXEXQLW��DQG����VLWHV�LQ�WKH�:DVDWFK�)URQW�VXEXQLW

ZHUH�PRQLWRUHG�LQ�������������������DQG�������8':5�LQ�SUHS����0RQLWRULQJ�KDV

DOVR�RFFXUUHG�LQ�DOO�RI�WKH�VSULQJ�FRPSOH[HV�DVVRFLDWHG�ZLWK�WKH�/HODQG

+DUULV�0LOOHU�6SULQJ��*DQG\�6DOW�0DUVK��DQG�%LVKRS�6SULQJ�SRSXODWLRQV�LQ�WKH

6QDNH�9DOOH\�VXEXQLW�LQ������WKURXJK������DV�ZHOO��8':5�LQ�SUHS��HFLILF

LSWLOQIRUPDWLRQ�FROOHFWHG�LQFOXGHG�QXPEHU�RI�HJJV�PDVVHV��QXPEHU�DQG�OHQJWKV�RI

DOO�MXYHQLOH�DQG�DGXOW�IURJV�FDSWXUHG�DV�ZHOO�DV�VHYHUDO�KDELWDW�SDUDPHWHUV���3DUWV�RI

7XOH�9DOOH\�ZHUH�PRQLWRUHG�E\�%/0��DQG�8':5�LQ�������������DQG��������7KH

VDPH�LQIRUPDWLRQ�ZDV�FROOHFWHG�GXULQJ�WKHVH�PRQLWRULQJ�HIIRUWV�DV�ZHOO�

� ,Q�������8':5�UHYLVHG�WKHLU�VWDWHZLGH�PRQLWRULQJ�SURJUDP�IRU�WKH�:HVW�'HVHUW��

/RQJ�WHUP�PRQLWRULQJ�VLWHV�ZHUH�HVWDEOLVKHG�LQ�WKH�/HODQG�+DUULV�0LOOHU�6SULQJ

FRPSOH[�DQG�*DQG\�6DOW�0DUVK�DUHD�LQ�6QDNH�9DOOH\�DQG�D�QRUWK�DQG�VRXWK�ORQJ�

WHUP�VLWH�ZDV�HVWDEOLVKHG�LQ�,EDSDK�9DOOH\���2QH�VLWH�ZDV�HVWDEOLVKHG�LQ�7XOH

9DOOH\���$OO�RI�WKHVH�VLWHV�ZHUH�PRQLWRUHG�LQ����������'DWD�FROOHFWHG�ZDV�H[SDQGHG

WR�LQFOXGH�FRPSOHWH�PDFUR�KDELWDW�GHVFULSWLRQV�FRQVLVWHQW�ZLWK�VWDQGDUG�SURWRFROV

IRU�VDPSOLQJ�DQG�PRQLWRULQJ�DPSKLELDQV��+H\HU�HW�DO���������

7+5($7� 3UHGDWLRQ��&RPSHWLWLRQ��DQG�'LVHDVH��1RQQDWLYH�,QWHUDFWLRQV�

D��$FWLRQ� 6HOHFWLYHO\�FRQWURO�QRQQDWLYH�VSHFLHV

$FWLYLWLHV�

� 'HYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�WKH�6WDWH�RI�8WDK�3ROLF\�RQ�)LVK�6WRFNLQJ

DQG�7UDQVIHU�3URFHGXUHV���7KHVH�SURFHGXUHV�SURYLGH�DGGLWLRQDO�SURWHFWLRQ�IRU

VSRWWHG�IURJ�DQG�KDELWDW�E\�UHTXLULQJ�WKDW�DQ�LPSDFW�DVVHVVPHQW�WR�WKH�FXUUHQW

VSHFLHV�FRPPXQLW\�EH�FRQGXFWHG�SULRU�WR�DQ\�QHZ�QRQQDWLYH�ILVK�LQWURGXFWLRQV���,W

DOVR�UHTXLUHV�WKDW�DQ\�VWRFNLQJ�EH�FRQVLVWHQW�ZLWK�RQJRLQJ�UHFRYHU\�DQG

FRQVHUYDWLRQ�HIIRUWV�

� 8':5�KDV�LQLWLDWHG�FRPPXQLFDWLRQV�ZLWK�WKH�HQWLWLHV�DVVRFLDWHG�ZLWK�WKH

PRVTXLWR�DEDWHPHQW�SURJUDP���3UHOLPLQDU\�GLVFXVVLRQV�KDYH�EHHQ�FRQGXFWHG�RQ

GHYHORSLQJ�DEDWHPHQW�PDQDJHPHQW�VWUDWHJLHV�WKDW�ZLOO�UHGXFH�WKH�LPSDFW�RI

QRQQDWLYH�ILVK�VSHFLHV�RQ�VSRWWHG�IURJ�

� 6HOHFWLYH�UHPRYDO�RI�QRQQDWLYH�VSHFLHV�KDV�EHHQ�RQJRLQJ�DV�SDUW�RI�WKH�DQQXDO
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VWDWHZLGH�PRQLWRULQJ�DQG�VDPSOLQJ�HIIRUWV�IRU�VSRWWHG�IURJ�DQG�OHDVW�FKXE�DORQJ

WKH�:DVDWFK�)URQW�

7+5($7� 2YHU�XWLOL]DWLRQ�IRU�&RPPHUFLDO��5HFUHDWLRQDO��6FLHQWLILF��RU�(GXFDWLRQDO

3XUSRVHV��2YHU�XWLOL]DWLRQ�

D��$FWLRQ� 3URKLELW�RYHU�XWLOL]DWLRQ�RI�VSRWWHG�IURJ

$FWLYLWLHV�

� &XUUHQWO\��XWLOL]DWLRQ�RI�VSRWWHG�IURJ�IRU�FRPPHUFLDO��UHFUHDWLRQDO��VFLHQWLILF�RU

HGXFDWLRQDO�SXUSRVHV�LV�SURKLELWHG�LQ�WKH�6WDWH�RI�8WDK�XQGHU�WKH�1DWXUDO

5HVRXUFHV�3URFODPDWLRQ�IRU�WKH�&ROOHFWLRQ��,PSRUWDWLRQ��7UDQVSRUWDWLRQ�RU

3RVVHVVLRQ�RI�=RRORJLFDO�$QLPDOV��5�������ZLWKRXW�D�SHUPLW�

7+5($7� ,QDGHTXDF\�RI�([LVWLQJ�5HJXODWRU\�0HFKDQLVPV��5HJXODWLRQV

D��$FWLRQ� (OLPLQDWH�DQG�RU�UHGXFH�GHWULPHQWDO�QRQQDWLYH�VSHFLHV�LQWHUDFWLRQV

$FWLYLWLHV�

� 5HJXODWRU\�PHFKDQLVPV�UHJDUGLQJ�WKH�VWRFNLQJ�RI�QRQQDWLYH�VSHFLHV��FROOHFWLRQ�RI

VSRWWHG�IURJ��RU�SURWHFWLRQ�RI�KDELWDW�KDYH�UHFHQWO\�EHHQ�HVWDEOLVKHG�LQ�WKH�6WDWH�RI

8WDK�



��

$&7,21�3/$1

7KH�SXUSRVH�RI�WKH�DFWLRQ�SODQ�LV�WR�GHVFULEH�WKH�DFWLRQV�WKDW�ZLOO�HOLPLQDWH�RU�UHGXFH�WKUHDWV�WR

VSRWWHG�IURJ���%HFDXVH�WKH�SRWHQWLDO�IRU�UHVWRUDWLRQ�YDULHV�EHWZHHQ�VSRWWHG�IURJ�SRSXODWLRQV��PRVW

DFWLRQV�ZLOO�EH�SULRULWL]HG�DQG�LPSOHPHQWHG�ZLWKLQ�WKH�*08V���6LWH�VSHFLILF�DFWLRQV�DUH�FXUUHQWO\

EHLQJ�GHYHORSHG�DQG�LGHQWLILHG�DQG�ZLOO�EH�LQFRUSRUDWHG�LQWR�WKH�$FWLRQ�3ODQ�XSRQ�FRPSOHWLRQ�

67$7(�:,'(�$&7,216

��� 'HWHUPLQH�EDVHOLQH�VSRWWHG�IURJ�GLVWULEXWLRQ�DQG�DYDLODEOH�KDELWDW��6XUYH\V�

D���/RFDWH�DQG�DVVHVV�DGGLWLRQDO�VSRWWHG�IURJ�SRSXODWLRQV�DQG�RU�DYDLODEOH�KDELWDW�DQG

FRQILUP�VWDWXV���7KHVH�DFWLYLWLHV�ZLOO�EH�FRQGXFWHG�XVLQJ�VWDQGDUG�SURWRFROV�IRU�VDPSOLQJ

DQG�PRQLWRULQJ�DPSKLELDQV��+H\HU�HW�DO���������

6SHFLILF�$FWLRQV

� &RPSOHWH�GHYHORSPHQW�DQG�LPSOHPHQW�VWDWHZLGH�LQYHQWRU\�SODQV�IRU�DPSKLELDQV

� ,GHQWLI\�SRWHQWLDO�KDELWDW�RI�VSRWWHG�IURJ�XVLQJ�DHULDO�YLGHRJUDSK\

E��$QDO\]H�KDELWDW�IUDJPHQWDWLRQ�WR�GHWHUPLQH�WKH�GHJUHH�RI�FRQQHFWLYLW\�UHTXLUHG�IRU

PHWDSRSXODWLRQ�SHUVLVWHQFH�

��� 'HWHUPLQH�EDVHOLQH�VSRWWHG�IURJ�SRSXODWLRQ��OLIH�KLVWRU\��DQG�KDELWDW�UHTXLUHPHQW�GDWD

�6WXGLHV�

D���,GHQWLI\�DGGLWLRQDO�KDELWDW�DQG�OLIH�KLVWRU\�UHTXLUHPHQWV�DQG�FRQGLWLRQV�WKURXJK�VWXGLHV

RI�KDELWDW�XVH�DQG�W\SHV��DQG�K\GURORJLF��K\GUDXOLF��ELRORJLFDO�DQG�ZDWHUVKHG�IHDWXUHV�DV

OLVWHG�EHORZ���7KHVH�DFWLYLWLHV�ZLOO�EH�FRQGXFWHG�XVLQJ�VWDQGDUG�SURWRFROV�IRU�VDPSOLQJ

DQG�PRQLWRULQJ�DPSKLELDQV��+H\HU�HW�DO����������

 \HDU�URXQG�DQG�OLIH�VWDJH�KDELWDW�XVH

 ZHWODQG�VSULQJ�FRQGLWLRQ�DQG�ZDWHU�TXDOLW\�UHTXLUHPHQWV

 IORZ�TXDQWLW\��IORZ�WLPLQJ��IORZ�GXUDWLRQ��ZDWHU�OHYHO�UHTXLUHPHQWV

 V\PSDWU\�DQG�PDFUR�LQYHUWHEUDWH�PLFUR�LQYHUWHEUDWH�FRPPXQLW\

FRPSRVLWLRQ�DQG�HFRORJ\

 DIIHFWV�RI�FKHPLFDO�WR[LQV�UHOHDVHG�LQ�WKH�HQYLURQPHQW��H�J��IRU�PRVTXLWR

DEDWHPHQW�

6SHFLILF�$FWLRQV�

� &RQGXFW�KDELWDW�XVH�DQG�PRYHPHQW�VWXG\�RQ�6QDNH�9DOOH\�VSRWWHG�IURJ

SRSXODWLRQV�

� $QDO\]H�GDWD�FROOHFWHG�GXULQJ�+HEHU�9DOOH\�6SRWWHG�)URJ�+DELWDW�8VH�6WXG\�



��

E���'HWHUPLQH�WKH�QXPEHU�RI�LQGLYLGXDOV�QHHGHG�WR�PDLQWDLQ�D�YLDEOH�SRSXODWLRQ���7KHVH

DFWLYLWLHV�ZHUH�FRQGXFWHG�XVLQJ�VWDQGDUG�SURWRFROV�IRU�VDPSOLQJ�DQG�PRQLWRULQJ

DPSKLELDQV��+H\HU�HW�DO���������

6SHFLILF�$FWLRQV�

� &RQGXFW�SRSXODWLRQ�VWXGLHV�

��� 'HWHUPLQH�DQG�PDLQWDLQ�JHQHWLF�FRPSRVLWLRQ�DQG�LQWHJULW\��*HQHWLF�$QDO\VLV�

D��&RQGXFW�JHQHWLF�DQDO\VHV�RI�DOO�NQRZQ�VSRWWHG�IURJ�SRSXODWLRQV�

6SHFLILF�$FWLRQV�

� &RPSOHWH�JHQHWLF�DQDO\VHV�RI�DOO�VDPSOHV�FROOHFWHG�WR�GHWHUPLQH�UHODWHGQHVV

ZLWKLQ�DQG�EHWZHHQ�VSRWWHG�IURJ�SRSXODWLRQV�

E� (VWDEOLVK�LQWURGXFWLRQ��UHLQWURGXFWLRQ��DQG�WUDQVSODQW�SURWRFROV�EDVHG�RQ�FULWHULD�RI

PDLQWDLQLQJ�JHQHWLF�LQWHJULW\�DQG�PD[LPL]LQJ�JHQHWLF�YDULDELOLW\��

��� $XJPHQW�DQG�RU�H[SDQG�FXUUHQW�VSRWWHG�IURJ�SRSXODWLRQV�DQG�GLVWULEXWLRQ�ZLWKLQ�KLVWRULF

UDQJH�WKURXJK�LQWURGXFWLRQ�RU�UHLQWURGXFWLRQ�IURP�HLWKHU�WUDQVSODQWHG�RU�VSRWWHG�IURJ

UDLVHG�LQ�D�GHVLJQDWHG�KDWFKHU\�IDFLOLW\��5DQJH�([SDQVLRQ�

D� 'HWHUPLQH�IHDVLELOLW\�DQG�PHWKRGRORJLHV�IRU�DXJPHQWDWLRQ�DQG�UHLQWURGXFWLRQ�

E� 'HYHORS�SURWRFROV�IRU�WKH�FDSWLYH�SURSDJDWLRQ�DQG�UHDULQJ�RI�VSRWWHG�IURJ�

F� 'HYHORS�SURWRFROV�IRU�WKH�WUDQVORFDWLRQ��LQWURGXFWLRQ�DQG�UH�LQWURGXFWLRQ�IRU

VSRWWHG�IURJ�

G� ,GHQWLI\�DQG�GHYHORS�EURRGVWRFN�VRXUFHV�LQFOXGLQJ�LGHQWLILFDWLRQ�DQG�WDNLQJ�RI

ZLOG�VRXUFHV��DQG�SRWHQWLDO�UHDULQJ�IDFLOLWLHV�

6SHFLILF�$FWLRQV

� $VVLVW�LQ�ILQDOL]LQJ�SODQV�WR�GHYHORS�D�KDWFKLQJ�UHDULQJ�IDFLOLW\�

H� $XJPHQW�SRSXODWLRQV�WKURXJK�VWRFNLQJ�WKDW�KDYH�EHFRPH�VPDOO�HQRXJK�WKDW

JHQHWLF�YLDELOLW\�PD\�EH�WKUHDWHQHG���6SHFLILF�DFWLRQV�ZLOO�EH�LGHQWLILHG�ZLWKLQ

LQGLYLGXDO�*08©V�RQ�DQ�DQQXDO�EDVLV�

I� (VWDEOLVK�DGGLWLRQDO�SRSXODWLRQV�WKURXJK�UHLQWURGXFWLRQ�DQG�LQWURGXFWLRQV�DV�SHU

SURWRFROV�HVWDEOLVKHG�XQGHU��E����6SHFLILF�DFWLRQV�ZLOO�EH�LGHQWLILHG�ZLWKLQ

LQGLYLGXDO�*08©V
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J� 0DLQWDLQ�FRQVLVWHQF\�ZLWK�WKH�6WDWH�RI�8WDK�3ROLF\�RQ�)LVK�6WRFNLQJ�DQG�7UDQVIHU

3URFHGXUHV�DQG�ZLWK�WKH�/HDVW�&KXE�&RQVHUYDQF\�$JUHHPHQW�DQG�6WUDWHJ\�

��� (QKDQFH�DQG�PDLQWDLQ�KDELWDW��+DELWDW�(QKDQFHPHQW�

D� (QKDQFH�DQG�RU�UHVWRUH�KDELWDW�FRQGLWLRQV�LQ�GHVLJQDWHG�DUHDV�WKURXJKRXW�WKH

KLVWRULF�UDQJH�RI�VSRWWHG�IURJ���$FWLRQV�PD\�LQFOXGH�EDQN�VWDELOL]DWLRQ�

ULSDULDQ�VSULQJ�IHQFLQJ�DQG�VXVWDLQDEOH�JUD]LQJ�SUDFWLFHV���6SHFLILF�DFWLRQV�ZLOO�EH

LGHQWLILHG�ZLWKLQ�LQGLYLGXDO�*08©V�RQ�DQ�DQQXDO�EDVLV�

E� 0DLQWDLQ�DQG�UHVWRUH�ZKHUH�SRVVLEOH�WKH�QDWXUDO�K\GURORJLF�FKDUDFWHULVWLFV�DQG

ZDWHU�TXDOLW\���6SHFLILF�DFWLRQV�ZLOO�EH�LGHQWLILHG�ZLWKLQ�LQGLYLGXDO�*08©V�RQ�DQ

DQQXDO�EDVLV�

���� 6HOHFWLYHO\�FRQWURO�QRQQDWLYH�VSHFLHV��1RQQDWLYH�&RQWURO�

D� 'HWHUPLQH�ZKHUH�GHWULPHQWDO�LQWHUDFWLRQV��VXFK�DV�SUHGDWLRQ��FRPSHWLWLRQ�

K\EULGL]DWLRQ��RU�GLVHDVH�RFFXU�RU�FRXOG�RFFXU����7KLV�DFWLRQ�ZLOO�EH�FRQGXFWHG�LQ

FRQMXQFWLRQ�ZLWK�DGGLWLRQDO�VXUYH\V�RXWOLQHG�LQ��D�

E� &RQWURO�RU�PRGLI\�VWRFNLQJ��LQWURGXFWLRQV��DQG�VSUHDG�RI�QRQQDWLYH�DTXDWLF�VSHFLHV

ZKHUH�DSSURSULDWH�����7KLV�DFWLRQ�ZLOO�EH�FRQVLVWHQW�ZLWK�WKH�6WDWH�RI�8WDK�3ROLF\

RQ�)LVK�6WRFNLQJ�DQG�7UDQVIHU�3URFHGXUHV�

F� (VWDEOLVK�SURWRFROV�IRU�HUDGLFDWLRQ�RI�QRQQDWLYH�DTXDWLF�VSHFLHV���7KHVH�SURWRFROV

VKRXOG�EH�GHYHORSHG�WKDW�ZLOO�PLQLPL]H�LPSDFWV�RI�HUDGLFDWLRQ�RQ�WKH�QDWLYH

VSHFLHV�FRPPXQLW\�

G� (UDGLFDWH�RU�FRQWURO�GHWULPHQWDO�QRQQDWLYH�ILVK�ZKHUH�IHDVLEOH���7DUJHWHG�VSHFLHV

PD\�LQFOXGH�PRVTXLWRILVK��VRPH�VSHFLHV�RI�WURXW��FDUS��DQG�RWKHU�SLVFLYRURXV

ZDUPZDWHU�ILVK�VSHFLHV���6SHFLILF�DFWLRQV�ZLOO�EH�LGHQWLILHG�ZLWKLQ�LQGLYLGXDO

*08©V�RQ�DQ�DQQXDO�EDVLV�

��� 3URWHFW�DQG�SURYLGH�KDELWDW�IRU�VSRWWHG�IURJ��+DELWDW�$FTXLVLWLRQ�

D� 3URWHFW�VHQVLWLYH�KDELWDW�IRU�VSRWWHG�IURJ�WKURXJK�ODQG�DQG�ZDWHU�DFTXLVLWLRQ��DQG

GHYHORSPHQW�RI�FRQVHUYDWLRQ�HDVHPHQWV��RU�FRRSHUDWLYH�DJUHHPHQWV���6SHFLILF

DFWLRQV�ZLOO�EH�LGHQWLILHG�ZLWKLQ�LQGLYLGXDO�*08©V�RQ�DQ�DQQXDO�EDVLV�

6SHFLILF�$FWLRQV

� 'HYHORS�PDQDJHPHQW�SODQV�DQG�FRRSHUDWLYH�DJUHHPHQWV�WKDW�ZLOO�SURWHFW�VHQVLWLYH

VSRWWHG�IURJ�KDELWDW�RQ�SXEOLF�ODQGV�

� 'HYHORS�PHPRUDQGXPV�RI�XQGHUVWDQGLQJ�RU�FRQVHUYDWLRQ�HDVHPHQWV�WKDW�ZLOO



��

SURWHFW�VHQVLWLYH�VSRWWHG�IURJ�KDELWDW�RQ�SULYDWH�ODQGV�

� $FTXLUH�ODQG�DQG�ZDWHU�ULJKWV�IRU�DUHDV�WKDW�DUH�YLWDO�WR�VSRWWHG�IURJ��

E� 3URYLGH�DGGLWLRQDO�KDELWDW�IRU�VSRWWHG�IURJ�E\�FKDQJLQJ�ODQG�XVH�DQG�PDQDJHPHQW

SUDFWLFHV�LQ�DUHDV�WKDW�KDYH�EHHQ�SURWHFWHG�XQGHU��D�

6SHFLILF�$FWLRQV

� 2QFH��D�KDV�EHHQ�DFFRPSOLVKHG��DFWLRQV�ZLOO�IRFXV�RQ�FKDQJLQJ�ODQG�DQG�ZDWHU

XVH�SUDFWLFHV�WKDW�DUH�FRQVLVWHQW�ZLWK�FRXQW\�DQG�RWKHU�UHJXODWRU\�HQWLWLHV���,Q�VRPH

FDVHV��KDELWDW�HQKDQFHPHQW�DFWLYLWLHV�ZLOO�EH�UHTXLUHG�

��� 0RQLWRU�SRSXODWLRQV�DQG�KDELWDW��0RQLWRULQJ����

D� ,PSOHPHQW��HYDOXDWH�DQG�UHYLVH�SRSXODWLRQ�DQG�KDELWDW�PRQLWRULQJ�SURJUDP�DV

DSSURSULDWH�WR�GHWHUPLQH�HIIHFWLYHQHVV���7KLV�DFWLYLW\�ZLOO�EH�FRQGXFWHG�XVLQJ

VWDQGDUG�SURWRFROV�IRU�VDPSOLQJ�DQG�PRQLWRULQJ�DPSKLELDQV��+H\HU�HW�DO���������

6SHFLILF�$FWLRQV

� (YDOXDWH�DQG�UHYLVH�FXUUHQW�PRQLWRULQJ�SURWRFROV�

� 'HYHORS�ORQJ�WHUP�PRQLWRULQJ�SODQ

E� (YDOXDWH�VWDWXV�DQG�WUHQGV�RI�SRSXODWLRQV�DQG�KDELWDW�XVLQJ�PRQLWRULQJ�GDWD�DQG

EDVHOLQH�GDWD�REWDLQHG�XQGHU���DQG���

F� 0DLQWDLQ�VSRWWHG�IURJ�GDWDEDVH�

��� 'HYHORS�DQG�LPSOHPHQW�PLWLJDWLRQ�SURWRFROV�IRU�SURSRVHG�ZDWHU�GHYHORSPHQW�DQG�IXWXUH

KDELWDW�DOWHUDWLRQ��ZKHUH�QHHGHG��0LWLJDWLRQ�

D� ,PSDFWV�IURP�H[LVWLQJ�DQG�SURSRVHG�ZDWHUVKHG�GHYHORSPHQW�WKDW�DIIHFWV�VSRWWHG

IURJ�KDELWDW�ZLOO�EH�DVVHVVHG�DQG�PLWLJDWLRQ�ZLOO�EH�GHWHUPLQHG�RQ�D�FDVH�E\�FDVH

EDVLV���,Q�VRPH�DUHDV��KDELWDW�UHVWRUDWLRQ�ZLOO�RIIVHW�QHJDWLYH�DIIHFWV�RI�JUD]LQJ�

URDG�FRQVWUXFWLRQ�DQG�ZDWHU�GHYHORSPHQW�SURMHFWV��

6SHFLILF�$FWLRQV

� 'HYHORS�PLWLJDWLRQ�SURWRFROV

���� 3URWHFW�VSRWWHG�IURJ�SRSXODWLRQV�WKURXJK�WKH�XVH�RI�UHJXODWRU\�PHFKDQLVPV��5HJXODWLRQV�

D� 0DLQWDLQ�DQG�HQIRUFH�FXUUHQW�UHJXODWLRQV�WKDW�SURKLELW�WKH�FROOHFWLRQ��SRVVHVVLRQ�

WUDQVSRUWDWLRQ��DQG�LPSRUWDWLRQ�RI�VSRWWHG�IURJ���7KHVH�UHJXODWLRQV�VKRXOG

HOLPLQDWH�WKH�WKUHDW�RI�RYHU�XWLOL]DWLRQ�IRU�FRPPHUFLDO��VFLHQWLILF��UHFUHDWLRQDO��RU

HGXFDWLRQ�SXUSRVHV�



��

E� 0DLQWDLQ�FRQVLVWHQF\�ZLWK�WKH�6WDWH�RI�8WDK�3ROLF\�RQ�)LVK�6WRFNLQJ�DQG�7UDQVIHU

3URFHGXUHV�



��

:$6$7&+�)5217�*(2*5$3+,&�0$1$*(0(17�81,7

6XEXQLWV�ZKHUH�KLVWRULF�UHFRUGV�RI�VSRWWHG�IURJ�DQG�LQ�VRPH�FDVHV�ZKHUH�HPSLULFDO�HYLGHQFH

VXJJHVWV�WKDW�VSRWWHG�IURJ�ZHUH�WKRXJKW�WR�KLVWRULFDOO\�RFFXU�LQFOXGH�8WDK�/DNH��6SDQLVK�)RUN�

3URYR�5LYHU��-RUGDQ�5LYHU��8SSHU�:HEHU�5LYHU��DQG�LQ�WKH�/RZHU�:HEHU�5LYHU���&XUUHQWO\�D�WRWDO

RI�ILYH�SRSXODWLRQV�DUH�NQRZQ�WR�RFFXU�LQ�WKLV�*08��7DEOH������7KH\�RFFXU�LQ�WKH�8WDK�/DNH�

6SDQLVK�)RUN��3URYR�5LYHU��DQG�/RZHU�:HEHU�5LYHU�VXEXQLWV���7KH�FROOHFWLRQ�VLWHV��EUHHGLQJ

VLWHV��DQG�PRQLWRULQJ�VLWHV�WKDW�KDYH�W\SLFDOO\�EHHQ�GHVFULEHG�LQ�WKH�OLWHUDWXUH�DQG�DUH�SDUW�RI�WKH

ILYH�LGHQWLILHG�SRSXODWLRQV�IRU�WKLV�*08�DUH�VXPPDUL]HG�LQ�7DEOH������&XUUHQW�HIIHFWLYH

SRSXODWLRQ�VL]H�HVWLPDWHV�DUH�EDVHG�RQ�HJJ�PDVV�FRXQWV�LQ�WKH������������DQG������VXUYH\V

�7DEOH������%DVHG�RQ�WKLV�LQIRUPDWLRQ��WKH�ODUJHVW�SRSXODWLRQ�LQ�WKLV�VXEXQLW�LV�WKH�+HEHU�9DOOH\

SRSXODWLRQ�

7DEOH�� 6XPPDU\ RI VXEXQLWV FRQWDLQLQJ VSRWWHG IURJ SRSXODWLRQV� DQG SRSXODWLRQ GHVFULSWLRQV IRU :DVDWFK )URQW

*08�

6XEXQLW 3RSXODWLRQ 'HVFULSWLRQ

6SDQLVK )RUN 5LYHU 1RUWK 6SDQLVK ,QFOXGHV 6SULQJYLOOH DQG 7�ERQH ERWWRP EUHHGLQJ VLWHV DQG VXUURXQGLQJ

)RUN DUHDV

6RXWK 6SDQLVK ,QFOXGHV +ROODGD\ 6SULQJ EUHHGLQJ VLWHV DQG VXUURXQGLQJ DUHDV

)RUN

8WDK /DNH 6RXWK 8WDK /DNH ,QFOXGHV WKH %XUUDVWRQ 3RQG DQG 0RQD EUHHGLQJ VLWHV DQG VXUURXQGLQJ

DUHDV

3URYR 5LYHU +HEHU 9DOOH\ ,QFOXGHV DOO EUHHGLQJ VLWHV DQG VXUURXQGLQJ DUHDV EHWZHHQ -RUGDQHOOH

'DP DQG 'HHU &UHHN 5HVHUYRLU

+DLOVWRQH ,QFOXGHV DOO EUHHGLQJ VLWHV DQG VXUURXQGLQJ DUHDV DERYH -RUGDQHOOH 'DP

EXW ZLWKLQ WKH 3URYR 5LYHU VXEXQLW

8SSHU :HEHU .DPDV ,QFOXGHV DOO EUHHGLQJ VLWHV DQG VXUURXQGLQJ DUHDV DERYH -RUGDQHOOH

5LYHU 5HVHUYRLU EXW ZLWKLQ WKH 8SSHU :HEHU 5LYHU VXEXQLW

7DEOH �� (VWLPDWHG EUHHGLQJ SRSXODWLRQ VL]HV �1H� IRU :DVDWFK )URQW *08

6XEXQLW 3RSXODWLRQ � RI (JJ 0DVVHV (VWLPDWHG 1H

1DPH
��������� ���� ��������� ����

6SDQLVK )RUN 5LYHU 1RUWK 6SDQLVK )RUN �� �� �� ���

6RXWK 6SDQLVK )RUN �� �� �� ���

8WDK /DNH 6RXWK 8WDK /DNH �� ��� �� ���

3URYR 5LYHU +HEHU 9DOOH\ ��� ��� ��� ���

+DLOVWRQH �� �� ��� ��

-RUGDQ 5LYHU QRQH NQRZQ � � � �

8SSHU :HEHU .DPDV � � �� �

5LYHU

/RZHU :HEHU 5LYHU QRQH NQRZQ � � � �
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&RQVHUYDWLRQ�2EMHFWLYH�

7R�UHVWRUH��PDLQWDLQ��DQG�SURWHFW�SRSXODWLRQV�LQ�ILYH�RI�WKH�VL[�VXEXQLWV�ZLWKLQ�WKH�KLVWRULF�UDQJH��

$�PLQLPXP�RI�WKUHH�RI�WKH�ILYH�VXEXQLWV�PXVW�KDYH�DW�OHDVW�RQH�SRSXODWLRQ�ZLWK�DQ�HIIHFWLYH

SRSXODWLRQ�VL]H�RI������LQGLYLGXDOV�LQ�WKUHH�RXW�RI�HYHU\�ILYH�\HDUV���7KH�UHPDLQLQJ�H[LVWLQJ

SRSXODWLRQV�PXVW�EH�PDLQWDLQHG�ZLWK�D�PLQLPXP�HIIHFWLYH�SRSXODWLRQ�VL]H�RI����LQGLYLGXDOV

HDFK��

7KUHDWV�

7KH�PDMRU�WKUHDW�LQ�WKLV�*08�LV�ORVV�RI�KDELWDW�GXH�WR�KXPDQ�JURZWK�DQG�ZDWHU�GHYHORSPHQW�IRU

PXQLFLSDO�DQG�DJULFXOWXUDO�SXUSRVHV��$JULFXOWXUDO�DUHDV�DQG�PRXQWDLQ�IRRWKLOOV�KDYH�EHHQ

FRQYHUWHG�LQWR�QHLJKERUKRRGV�DQG�ZHWODQG�DUHDV�LQ�WKH�YDOOH\V�KDYH�EHHQ�GUDLQHG�DQG�GLNHG����

8WDK�9DOOH\��LQ�SDUWLFXODU��KDV�H[SHULHQFHG�UDSLG�JURZWK�DQG�UHVLGHQWLDO�GHYHORSPHQW�RYHU�WKH

SDVW�IHZ�GHFDGHV����:DWHU�GHYHORSPHQW�SURMHFWV�KDYH�FDXVHG�D�UHGXFWLRQ�LQ�KDELWDW�GXH�WR

GHFUHDVHG�ZDWHU�OHYHOV��LQXQGDWLRQ�E\�UHVHUYRLUV��DOWHUDWLRQ�RI�QDWXUDO�IORZV��DQG�ZDWHU�GLYHUVLRQV��

7KH�3URYR�5LYHU�IORZV�WKURXJK�+HEHU�9DOOH\�DV�SDUW�RI�WKH�8WDK�/DNH�'UDLQDJH���(IIRUWV�KDYH

EHHQ�PDGH�WR�FRQWURO�VHDVRQDO�IORRGLQJ�RI�WKH�3URYR�5LYHU�LQ�+HEHU�9DOOH\�WKURXJK

FKDQQHOL]DWLRQ�DQG�GLNLQJ���7KH�+HEHU�9DOOH\�LV�ERXQGHG�WR�WKH�VRXWK�E\�'HHU�&UHHN�5HVHUYRLU

DQG�WR�WKH�QRUWK�E\�-RUGDQHOOH�5HVHUYRLU���/LNH�8WDK�9DOOH\��+HEHU�9DOOH\�KDV�D�KLVWRU\�RI

DJULFXOWXUDO�XVH�EXW�LV�H[SHULHQFLQJ�UDSLG�JURZWK�DQG�UHVLGHQWLDO�GHYHORSPHQW���7KHVH�DOWHUDWLRQV

KDYH�UHVXOWHG�LQ�VPDOO�DQG�LVRODWHG�EUHHGLQJ�SRSXODWLRQV��PRVW�RFFXUULQJ�RQ�SULYDWH�SURSHUW\���

6HYHUDO�QRQQDWLYH�ILVK�VSHFLHV�KDYH�EHHQ�LQWURGXFHG�LQWR�WKHVH�DUHDV�IRU�SXUSRVHV�RI�PRVTXLWR

DEDWHPHQW�DQG�VSRUWILVKLQJ���&RPSHWLWLRQ�DQG�SUHGDWLRQ�E\�QRQQDWLYH�VSHFLHV�KDYH�VLJQLILFDQWO\

LPSDFWHG�VSRWWHG�IURJ�SRSXODWLRQV�DQG�ZLOO�FRQWLQXH�WR�SUHVHQW�D�WKUHDW���3ODLQV�NLOOLILVK

�)XQGXOXV�]HEULQXV��DQG�RU�PRVTXLWRILVK��*DPEXVLD�DIILQLV��LQWURGXFHG�IRU�PRVTXLWR�DEDWHPHQW

SXUSRVHV�DUH�SUHVHQW�LQ�WKH�WKUHH�PDMRU�EUHHGLQJ�VLWHV�DQG�KDYH�EHHQ�REVHUYHG�IHHGLQJ�RQ�QHZO\

KDWFKHG�VSRWWHG�IURJ�WDGSROHV��.HOHKHU��SHUV��FRPP����

$FWLRQV�7DNHQ�6LQFH������7R�$GGUHVV�7KUHDWV�

6LQFH�WKH�SHWLWLRQ�WR�OLVW�VSRWWHG�IURJ�DV�D�WKUHDWHQHG�VSHFLHV�ZDV�UHFHLYHG�LQ�������VHYHUDO

FRQVHUYDWLRQ�DQG�UHFRYHU\�DFWLYLWLHV�KDYH�RFFXUUHG�LQ�WKLV�*08�WKDW�KDYH�UHGXFHG�WKUHDWV�WR

VSRWWHG�IURJ�LQ�8WDK���7KHVH�DFWLYLWLHV�LQFOXGH�VXUYH\V����WRWDO���VWXGLHV����WRWDO���JHQHWLF�DQDO\VHV

���\HDUV���KDELWDW�HQKDQFHPHQW����SURMHFWV���FRPSOHWHG�DQG�SODQQHG�ODQG�DFTXLVLWLRQ�������

DFUHV����'HWDLOV�RQ�WKHVH�DFFRPSOLVKPHQWV�DUH�VXPPDUL]HG�LQ�7DEOH���DQG�GHVFULEHG�LQ�WKH

6WDWHZLGH�&RQVHUYDWLRQ�6HFWLRQ�RI�WKH�6WUDWHJ\���7KLV�VXPPDU\�GRHV�QRW�LQFOXGH�DFWLRQV�WKDW

ZHUH�FRQGXFWHG�DW�WKH�VWDWHZLGH�OHYHO��



��

7DEOH �� 6XPPDU\ RI PDMRU DFWLRQV WDNHQ LQ WKH :DVDWFK )URQW *08 WR UHGXFH WKUHDWV WR VSRWWHG IURJ VLQFH ����

$&7,21 7,0( 3(5,2'

���� � ���� �6LQFH SHWLWLRQ WR OLVW� ���� � ���� �6LQFH ZDUUDQWHG E\ ):6�

6XUYH\V � ����� 8':5 VXUYH\HG DOO NQRZQ � ����� 8':5 VXUYH\HG �� VLWHV LQ WKH /RZHU :HEHU 5LYHU VXEXQLW DV SDUW RI

DQG SRWHQWLDO VSRWWHG IURJ KDELWDW RQ :DVDWFK )URQW DPSKLELDQ LQYHQWRU\ DFWLYLWLHV�

� ����� 8':5 FRQWLQXHG VXUYH\LQJ DOO NQRZQ DQG SRWHQWLDO VSRWWHG IURJ � ����� 8':5 VXUYH\HG � VLWHV LQ WKH /RZHU :HEHU 5LYHU VXEXQLW DV SDUW RI

KDELWDW RQ :DVDWFK )URQW DPSKLELDQ LQYHQWRU\ DFWLYLWLHV�

� ����� 8':5 VXUYH\HG � VLWHV LQ WKH 8SSHU :HEHU 5LYHU VXEXQLW DV SDUW RI

DPSKLELDQ LQYHQWRU\ DFWLYLWLHV�

� ����� 8':5 VXUYH\HG ZHWODQGV DW WKH 8':5 6SULQJYLOOH +DWFKHU\

)DFLOLW\

� ����� 8':5 VXUYH\HG VSULQJ FRPSOH[HV LQ 0LOOV 9DOOH\

� 8':5 DQG %/0 FRPSOHWHG DHULDO SKRWRJUDSK\ RI DOO NQRZQ DQG SRWHQWLDO

VSRWWHG IURJ KDELWDW�

6WXGLHV � ����� ����� ����� ����� 8':5 REWDLQHG EDVHOLQH EUHHGLQJ ELRORJ\ DQG

KDELWDW XVH GDWD DV SDUW RI DQQXDO PRQLWRULQJ SURJUDP

� ����� 868 REWDLQHG PRUSKRPHWULFV RQ DOO SRSXODWLRQV LQ WKLV *08

� ����� 8':5 FRQGXFWHG KDELWDW XVH VWXG\ RQ +HEHU 9DOOH\ SRSXODWLRQ

*HQHWLF $QDO\VLV � ����� *UHHQ FRQGXFWHG D JHQHWLF DQDO\VLV RI +HEHU 9DOOH\ VSRWWHG IURJ

SRSXODWLRQ

� ���������� 868 DQG 8':5 FROOHFWHG VDPSOHV IURP DOO NQRZQ VSRWWHG

IURJ SRSXODWLRQV IRU JHQHWLF DQDO\VLV VWXGLHV LQ WKLV *08

� ����� 868 FRQGXFWHG JHQHWLF DQDO\VHV RI VDPSOHV FROOHFWHG LQ WKLV *08

([SDQVLRQ � ����� 8':5 DQG 850&& FRQGXFWHG IHDVLELOLW\ VWXG\ RQ *RVKHQ :DUP

6SULQJV IRU D QDWLYH DTXDWLF�ZDUP ZDWHU VSHFLHV KDWFKHU\

� ����� 8':5 DQG 850&& LQLWLDWHG SODQV IRU D QDWLYH DTXDWLF VSHFLHV

KDWFKHU\ IDFLOLW\ DW *RVKHQ :DUP 6SULQJV�

+DELWDW

(QKDQFHPHQW DXWKRUL]HG WKH 8WDK /DNH :HWODQG 3UHVHUYH DQG RWKHU PHDVXUHV� 3UHVHUYH�

� ����� &RQJUHVV VLJQHG &HQWUDO 8WDK 3URMHFW &RPSOHWLRQ $FW WKDW � 8':5 DQG 850&& EHJDQ GHYHORSPHQW RI WKH 8WDK /DNH :HWODQG

� 8':5 LQLWLDWHG WKH -RUGDQ 5LYHU :HWODQG 3URMHFW



��

+DELWDW

$FTXLVLWLRQ DV SDUW RI PLWLJDWLRQ IRU -RUGDQHOOH 5HVHUYRLU� 3URYR 5LYHU EHWZHHQ -RUGDQHOOH 'DP DQG 'HHU &UHHN 5HVHUYRLU

� ����� %XUHDX RI 5HFODPDWLRQ DFTXLUHG ��� DFUHV RI ZHWODQG KDELWDW � ����� 850&& DFTXLUHG ���� DFUHV RI ULYHULQH�ULSDULDQ KDELWDW DORQJ WKH

� ���� WR ����� 850&& DFTXLUHG ���� DFUHV RI ZHWODQG KDELWDW IRU WKH 8WDK

/DNH :HWODQG 3UHVHUYH�

� ���� � 850&& DFTXLUHG ���� DFUHV RI ULYHULQH�ULSDULDQ KDELWDW DORQJ WKH

3URYR 5LYHU EHWZHHQ -RUGDQHOOH 'DP DQG 'HHU &UHHN 5HVHUYRLU

� 850&& LV FXUUHQWO\ LQ WKH SURFHVV RI DFTXLULQJ DQ DGGLWLRQDO ��� DFUHV RI

ULYHULQH�ULSDULDQ KDELWDW DORQJ WKH 3URYR 5LYHU EHWZHHQ -RUGDQHOOH 'DP DQG

'HHU &UHHN 5HVHUYRLU

� 850&& LV LQ WKH SURFHVV DQG ZLOO EH DFTXLULQJ DQ DGGLWLRQDO ��� DFUHV RI

ULSDULDQ FRUULGRU DV SDUW RI WKH 3URYR 5LYHU 5HVWRUDWLRQ 3URMHFW�

� ����� D PLQLPXP RI ��� FIV KDV EHHQ PDLQWDLQHG LQ WKH 3URYR 5LYHU

EHWZHHQ -RUGDQHOOH 'DP DQG 'HHU &UHHN 5HVHUYRLU�

� ����� D &RRSHUDWLYH $JUHHPHQW ZDV H[HFXWHG IRU WKH DFTXLVLWLRQ RI

DSSUR[LPDWHO\ ��� DFUHV RI ZHWODQG KDELWDW DVVRFLDWHG ZLWK WKH $PHULFDQ

'UHDP 6SULQJ &RPSOH[ �QHDU 0RQD SRSXODWLRQ��

0RQLWRULQJ � ����� ����� ����� ����� 8':5 PRQLWRUHG DOO NQRZQ :DVDWFK )URQW

SRSXODWLRQV



��

5HTXLUHG�)XWXUH�$FWLRQV�

7KH�IROORZLQJ�JHQHUDO�DFWLRQV�KDYH�EHHQ�LGHQWLILHG�DV�UHTXLUHG�LQ�RUGHU�WR�PHHW�WKH�REMHFWLYHV�RI

WKLV�*08���6SHFLILF�DFWLRQV�ZLOO�EH�GHYHORSHG�RQ�DQ�DQQXDO�EDVLV�DQG�LQFRUSRUDWHG�LQWR�WKLV

6WUDWHJ\���7KHVH�DFWLRQV�DUH�VXPPDUL]HG�E\�WKUHDW�LQ�7DEOH���

�����6XUYH\V�

$FWLRQV�ZLOO�LQFOXGH�LGHQWLILFDWLRQ�RI�DUHDV�ZLWK�DYDLODEOH�VSRWWHG�IURJ�KDELWDW���$UHDV

ZLWK�VXLWDEOH�KDELWDW�ZLOO�EH�VXUYH\HG�IRU�WKH�SUHVHQFH�RU�DEVHQFH�RI�VSRWWHG�IURJ���,I

VSRWWHG�IURJ�DUH�QRW�SUHVHQW��DUHDV�ZLOO�EH�LGHQWLILHG�IRU�UDQJH�H[SDQVLRQ�DQG

UHLQWURGXFWLRQ�DFWLYLWLHV����,Q�DGGLWLRQ��DUHDV�ZKHUH�KLVWRULF�ORFDOLWLHV�KDYH�EHHQ�UHFRUGHG

ZLOO�EH�UH�VXUYH\HG���7KHVH�DFWLRQV�KDYH�EHHQ�LGHQWLILHG�IRU�DOO�VXEXQLWV�ZLWKLQ�WKLV�*08

����*HQHWLF�$QDO\VLV�

$FWLRQV�ZLOO�LQFOXGH�GHWHUPLQLQJ�WKH�UHODWHGQHVV�RI�WKH�:DVDWFK�)URQW�SRSXODWLRQV�ZLWK

RWKHU�SRSXODWLRQV�LQ�8WDK���2QFH�WKLV�GHWHUPLQDWLRQ�KDV�EHHQ�PDGH��DFWLRQV�ZLOO�IRFXV�RQ

PDLQWDLQLQJ�WKH�JHQHWLF�LQWHJULW\�RI�WKHVH�SRSXODWLRQV���7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU

DOO�RI�WKH�VXEXQLWV�

����5DQJH�([SDQVLRQ�

,Q�RUGHU�WR�REWDLQ�WKH�JRDO�IRU�WKLV�*08��ILYH�RI�WKH�VL[�VXEXQLWV�PXVW�KDYH�VSRWWHG�IURJ

RFFXSDWLRQ�DQG�DW�OHDVW�WKUHH�RI�WKH�ILYH�VXEXQLWV�PXVW�KDYH�D�PLQLPXP�HIIHFWLYH

SRSXODWLRQ�VL]H�RI������LQGLYLGXDOV�LQ�WKUHH�RXW�RI�HYHU\�ILYH�\HDUV���2QO\�IRXU�RI�WKH�VL[

VXEXQLWV�DUH�FXUUHQWO\�RFFXSLHG�E\�VSRWWHG�IURJ�DQG�LW�LV�VXVSHFWHG�WKDW�RQO\�WKH�3URYR

5LYHU�VXEXQLW�KDV�DW�OHDVW������EUHHGLQJ�DGXOW�LQGLYLGXDOV���,W�LV�DQWLFLSDWHG�WKDW�RQFH

DGGLWLRQDO�KDELWDW�LV�DYDLODEOH�DQG�HQKDQFHG��SRSXODWLRQV�QDWXUDOO\�H[SDQG��KRZHYHU�

VRPH�EURRG�VWRFN�GHYHORSPHQW�DQG�VXEVHTXHQW�SRSXODWLRQ�DXJPHQWDWLRQ�ZLOO�EH�UHTXLUHG��

6SHFLILF�EURRG�VWRFN�DQG�DXJPHQWDWLRQ�QHHGV�QHHG�WR�EH�LGHQWLILHG���7KLV�DFWLRQ�KDV�EHHQ

LGHQWLILHG�IRU�DOO�RI�WKH�VXEXQLWV�

����+DELWDW�(QKDQFHPHQW�

$FWLRQV�ZLOO�LQFOXGH�LGHQWLILFDWLRQ�RI�DUHDV�WKDW�KDYH�EHHQ�GHJUDGHG�DQG�UHTXLUH

HQKDQFHPHQW���(QKDQFHPHQW�SURMHFWLRQV�ZLOO�LQFOXGH�ZHWODQG�LPSURYHPHQWV��H�J�

UHYHJHWDWLRQ���ZDWHU�UHVWRUDWLRQ��DQG�ZDWHU�TXDOLW\�LPSURYHPHQWV�DQG�EDQN�VWDELOL]DWLRQ��

$UHDV�ZKHUH�H[FORVXUHV�FDQ�EH�FRQVWUXFWHG�WR�SURWHFW�YLWDO�DUHDV�RI�KDELWDW�ZLOO�EH

LGHQWLILHG�DQG�LPSOHPHQWHG���7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�DOO�VXEXQLWV�

����1RQQDWLYH�&RQWURO�

7KH�ILUVW�DFWLRQ�ZLOO�EH�WR�GHWHUPLQH�ZKHUH�GHWULPHQWDO�QRQQDWLYH�VSHFLHV�LQWHUDFWLRQV

RFFXU���2QFH�LGHQWLILHG��HUDGLFDWLRQ�RI�GHWULPHQWDO�QRQQDWLYH�ILVK�ZLOO�EH�LPSOHPHQWHG

ZKHUH�IHDVLEOH�DQG�FRQWUROOHG�WR�WKH�PD[LPXP�H[WHQW�SRVVLEOH�ZKHUH�HUDGLFDWLRQ�LV�QRW

SRVVLEOH����6HYHUDO�VSHFLHV�KDYH�DOUHDG\�EHHQ�WDUJHWHG�IRU�FRQWURO�DQG�RU�HUDGLFDWLRQ

LQFOXGLQJ�PRVTXLWRILVK��NLOOLILVK�DQG�LQ�VRPH�FDVHV�QRQQDWLYH�VSRUWILVK�DQG�IRUDJH�ILVK���

)XWXUH�VWRFNLQJ�RI�QRQQDWLYH�DTXDWLF�VSHFLHV�ZLOO�EH�FRQVLVWHQW�ZLWK�WKH�6WDWH�RI�8WDK
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3ROLF\�RQ�)LVK�6WRFNLQJ�DQG�7UDQVIHU�3URFHGXUHV����3XEOLF�HGXFDWLRQ�RQ�WKH�EHQHILWV�RI

HFRV\VWHP�LQWHJULW\�DQG�GHWULPHQWDO�HIIHFWV�RI�QRQQDWLYH�LQWURGXFWLRQV�DQG�GLVHDVH

WUDQVPLVVLRQ�PD\�UHGXFH�WKHVH�WKUHDWV���7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�DOO�RI�WKH

VXEXQLWV�

����+DELWDW�$FTXLVLWLRQ�

$FWLRQV�ZLOO�LQFOXGH�LGHQWLILFDWLRQ�RI�DUHDV�RI�SXEOLF�DQG�SULYDWH�ODQGV�DYDLODEOH�IRU�ODQG

RU�ZDWHU�DFTXLVLWLRQ�RU�FRQVHUYDWLRQ�HDVHPHQWV���2QFH�DUHDV�KDYH�EHHQ�LGHQWLILHG��DUHDV

ZLOO�EH�SULRULWL]HG�DQG�HLWKHU�DFTXLUHG�RU�SURWHFWHG�WKURXJK�HDVHPHQWV�ZKHUH�IHDVLEOH��

7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�DOO�RI�WKH�VXEXQLWV�

����0RQLWRULQJ�

0RQLWRULQJ�SURWRFROV�DUH�FXUUHQWO\�EHLQJ�HYDOXDWHG�DQG�UHYLVHG�IRU�VSRWWHG�IURJ���$V

KDELWDW�DQG�SRSXODWLRQ�HQKDQFHPHQW�DFWLYLWLHV�DUH�LPSOHPHQWHG��WKH\�ZLOO�EH�LQFRUSRUDWHG

LQWR�WKH�VWDWH�ZLGH�PRQLWRULQJ�SURJUDP���7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�DOO�RI�WKH

VXEXQLWV�

����0LWLJDWLRQ�

,PSDFWV�IURP�H[LVWLQJ�DQG�SURSRVHG�ZDWHUVKHG�GHYHORSPHQW�WKDW�DIIHFW�VSRWWHG�IURJ

KDELWDW�ZLOO�EH�DVVHVVHG�DQG�PLWLJDWLRQ�ZLOO�EH�GHWHUPLQHG�RQ�D�FDVH�E\�FDVH�EDVLV���,Q

VRPH�DUHDV��KDELWDW�UHVWRUDWLRQ�ZLOO�RIIVHW�QHJDWLYH�DIIHFWV�RI�JUD]LQJ��URDG�FRQVWUXFWLRQ

DQG�ZDWHU�GHYHORSPHQW�SURMHFWV���7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�DOO�RI�WKH�VXEXQLWV�

����5HJXODWLRQV�

([LVWLQJ�UHJXODWRU\�PHFKDQLVPV�ZLOO�EH�PDLQWDLQHG���$V�QHZ�KDELWDW�EHFRPHV�DYDLODEOH�LW

LV�DQWLFLSDWHG�WKDW�DGGLWLRQDO�UHJXODWRU\�PHFKDQLVPV�ZLOO�EH�HVWDEOLVKHG�WR�OLPLW�DFFHVV�WR

VHQVLWLYH�VSRWWHG�IURJ�KDELWDW�DUHDV��7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�DOO�RI�WKH�VXEXQLWV



��

7DEOH�����6XPPDU\�RI�UHTXLUHG�DFWLRQV�OLVWHG�E\�WKUHDW�IRU�:DVDWFK�)URQW�*08

&855(17 '(75,0(17$/ $&7,216

(6$ 7+5($7 )$&7256

+DELWDW /RVV 8UEDQL]DWLRQ 6XUYH\V� 6WXGLHV� +DELWDW (QKDQFHPHQW� +DELWDW

$FTXLVLWLRQ� 0RQLWRULQJ� 0LWLJDWLRQ

:DWHU 'HYHORSPHQW 6XUYH\V� 6WXGLHV� +DELWDW (QKDQFHPHQW� +DELWDW

$FTXLVLWLRQ� 0RQLWRULQJ� 0LWLJDWLRQ

$JULFXOWXUDO 3UDFWLFHV +DELWDW (QKDQFHPHQW� +DELWDW $FTXLVLWLRQ� 0RQLWRULQJ�

0LWLJDWLRQ� 3URWHFWLRQ

)UDJPHQWDWLRQ +DELWDW (QKDQFHPHQW� +DELWDW $FTXLVLWLRQ� 0RQLWRULQJ�

0LWLJDWLRQ

6PDOO 3RSXODWLRQV +DELWDW (QKDQFHPHQW� 6WXGLHV� *HQHWLF $QDO\VLV� 5DQJH

([SDQVLRQ� 0RQLWRULQJ� 0LWLJDWLRQ

1RQQDWLYH ,QWHUDFWLRQV 1RQQDWLYH 6XUYH\V� 1RQQDWLYH &RQWURO� 3URWHFWLRQ

,QWURGXFWLRQV�6WRFNLQJ

0RVTXLWR $EDWHPHQW 6XUYH\V� 1RQQDWLYH &RQWURO� 3URWHFWLRQ

2WKHU )DFWRUV 0RVTXLWR $EDWHPHQW 1RQQDWLYH &RQWURO� 3URWHFWLRQ

�6SUD\LQJ�&KHPLFDOV�
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6(9,(5�5,9(5�*(2*5$3+,&�0$1$*(0(17�81,7

:DWHU�LQ�WKH�6HYLHU�5LYHU�%DVLQ�KLVWRULFDOO\�IORZHG�LQWR�SOXYLDO�6HYLHU�/DNH��EXW�IRU�WKH�PRVW�SDUW

LV�FXUUHQWO\�GLYHUWHG�IRU�DJULFXOWXUDO�SXUSRVHV���,W�LV�WKRXJKW�WKDW�VSRWWHG�IURJ�LQ�WKLV�*08

EHFDPH�VHSDUDWHG�IURP�WKH�UHPDLQLQJ�VSRWWHG�IURJ�SRSXODWLRQV�RQ�WKH�:DVDWFK�)URQW�IROORZLQJ

WKH�GHFOLQH�RI�DQFLHQW�/DNH�%RQQHYLOOH���$UHDV�ZKHUH�VSRWWHG�IURJ�RFFXU�DYHUDJH�DERXW�����

PHWHUV�LQ�HOHYDWLRQ�DQG�DUH�RQO\�NQRZQ�WR�RFFXU�LQ�WKH�6DQ�3LWFK�5LYHU�VXEXQLW�ZKHUH�WKH�SULPDU\

ODQG�XVH�LV�DJULFXOWXUDO���2QH�SRSXODWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�WKLV�*08�QHDU�WKH�WRZQ�RI

)DLUYLHZ���7KH�FXUUHQW�HVWLPDWHG�HIIHFWLYH�SRSXODWLRQ�VL]H��1H��LV�VKRZQ�LQ�7DEOH�����

1R�VSRWWHG�IURJ�RFFXUUHQFHV�DUH�NQRZQ�WR�FXUUHQWO\�RU�KLVWRULFDOO\�RFFXU�ZLWKLQ�WKH�0LGGOH

6HYLHU�5LYHU�RU�/RZHU�6HYLHU�5LYHU�VXEXQLWV���7KH�DFWLRQV�IRU�WKHVH�VXEXQLWV�DUH�DVVRFLDWHG�ZLWK

GHWHUPLQLQJ�LI�VSRWWHG�IURJ�KLVWRULFDOO\�RU�FXUUHQWO\�RFFXUUHG�LQ�WKHP���6LQFH�WKH�GLVWULEXWLRQ�DQG

RFFXUUHQFH�RI�VSRWWHG�IURJ�LQ�WKHVH�VXEXQLWV�UHPDLQ�XQFOHDU��WKUHDWV�DQG�FRQVHUYDWLRQ�JRDOV�FDQ

QRW�EH�GHVFULEHG����

7DEOH �� (VWLPDWHG %UHHGLQJ 3RSXODWLRQV 6L]HV �1H� IRU 6HYLHU 5LYHU *08

6XEXQLW 3RSXODWLRQ � RI (JJ 0DVVHV (VWLPDWHG 1H

1DPH
��������� ���� ��������� ����

6DQ 3LWFK 5LYHU )DLUYLHZ �� �� ��� ��

0LGGOH 6HYLHU QRQH NQRZQ � � � �

5LYHU

/RZHU 6HYLHU 5LYHU QRQH NQRZQ � � � �

&RQVHUYDWLRQ�2EMHFWLYH�

7R�UHVWRUH��PDLQWDLQ��DQG�SURWHFW�D�SRSXODWLRQ�ZLWK�DQ�HIIHFWLYH�SRSXODWLRQ�VL]H�RI�����

LQGLYLGXDOV�LQ�WKH�6DQ�3LWFK�VXEXQLW��

7KUHDWV�

7KH�PDMRU�REVWDFOH�IDFLQJ�FRQVHUYDWLRQ�DQG�PDQDJHPHQW�LQ�WKH�6HYLHU�5LYHU�*08�XQLW�LV�WKH

ODFN�RI�VXLWDEOH�KDELWDW���7KLV�KDV�UHVXOWHG�LQ�VPDOO�LVRODWHG�SRSXODWLRQV�ZLWK�OLWWOH�WR�QR

K\GURORJLF�FRQQHFWLYLW\�EHWZHHQ�SRSXODWLRQV���,I�D�SRSXODWLRQ�LV�H[WLUSDWHG�IURP�DQ�LVRODWHG�VLWH�

WKHUH�LV�OLWWOH�FKDQFH�RI�WKDW�VLWH�EHLQJ�UHRFFXSLHG��

7KH�PDMRU�WKUHDW�LQ�WKLV�DUHD�LV�ORVV�RI�KDELWDW�GXH�WR�DJULFXOWXUDO�SUDFWLFHV�DQG�ZDWHU�GHYHORSPHQW

IRU�PXQLFLSDO�DQG�DJULFXOWXUDO�SXUSRVHV���/LYHVWRFN�JUD]LQJ�VSHFLILFDOO\�LPSDFWV�WKH�KDELWDW�E\

WUDPSOLQJ��UHGXFLQJ�YHJHWDWLRQ��DQG�GHFUHDVLQJ�ZDWHU�TXDOLW\���2WKHU�DJULFXOWXUDO�SUDFWLFHV�VXFK�DV

FURSODQG�GHYHORSPHQW�KDYH�DOVR�VLJQLILFDQWO\�LPSDFWHG�VSRWWHG�IURJ�SRSXODWLRQV�DQG�KDELWDW��

:DWHU�GHYHORSPHQW�SURMHFWV�KDYH�FDXVHG�D�UHGXFWLRQ�LQ�KDELWDW�GXH�WR�GHFUHDVHG�ZDWHU�OHYHOV�DQG

FDSSLQJ�DQG�GU\LQJ�RI�VSULQJ�FRPSOH[HV�
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,Q�DGGLWLRQ�WR�KDELWDW�ORVV��QRQQDWLYH�VSHFLHV�LQWURGXFWLRQ�SRVHV�D�VLJQLILFDQW�WKUHDW�WR�VSRWWHG

IURJ���6HYHUDO�QRQQDWLYH�ILVK�VSHFLHV�KDYH�EHHQ�LQWURGXFHG�LQWR�WKHVH�DUHDV�IRU�SXUSRVHV�UDQJLQJ

IURP�PRVTXLWR�DEDWHPHQW�WR�VSRUWILVKLQJ���&RPSHWLWLRQ�DQG�SUHGDWLRQ�E\�QRQQDWLYH�VSHFLHV�KDV

VLJQLILFDQWO\�LPSDFWHG�VSRWWHG�IURJ�SRSXODWLRQV�DQG�FRQWLQXHV�WR�SUHVHQW�D�WKUHDW�LQ�WKLV�XQLW���

$FWLRQV�7DNHQ�6LQFH������7R�$GGUHVV�7KUHDWV�

6LQFH�WKH�SHWLWLRQ�WR�OLVW�VSRWWHG�IURJ�DV�D�WKUHDWHQHG�VSHFLHV�ZDV�UHFHLYHG�LQ�������VHYHUDO

FRQVHUYDWLRQ�DQG�UHFRYHU\�DFWLYLWLHV�KDYH�RFFXUUHG�LQ�WKLV�*08�WKDW�KDYH�UHGXFHG�WKUHDWV�WR

VSRWWHG�IURJ�LQ�8WDK���7KHVH�DFWLYLWLHV�LQFOXGH�VXUYH\V����WRWDO���VWXGLHV����WRWDO���JHQHWLF�DQDO\VHV

���\HDUV����VWXG\����'HWDLOV�RQ�WKHVH�DFFRPSOLVKPHQWV�DUH�VXPPDUL]HG�LQ�7DEOH���DQG�GHVFULEHG�LQ

WKH�6WDWHZLGH�&RQVHUYDWLRQ�6HFWLRQ�RI�WKH�6WUDWHJ\���7KLV�VXPPDU\�GRHV�QRW�LQFOXGH�DFWLRQV�WKDW

ZHUH�FRQGXFWHG�DW�WKH�VWDWHZLGH�OHYHO�



��

7DEOH �� 6XPPDU\ RI PDMRU DFWLRQV WDNHQ LQ WKH 6DQ 3LWFK 5LYHU *08 WR UHGXFH WKUHDWV WR VSRWWHG IURJ VLQFH ����

$&7,21 7,0( 3(5,2'

���� � ���� �6LQFH SHWLWLRQ WR OLVW� ���� � ���� �6LQFH ZDUUDQWHG E\ ):6�

6XUYH\V � ����� 8WDK 'LYLVLRQ RI :LOGOLIH 5HVRXUFHV �8':5� VXUYH\HG DOO NQRZQ � ���� 8':5 VXUYH\HG VSULQJ FRPSOH[ DW 0DQWL 0HDGRZV

DQG SRWHQWLDO VSRWWHG IURJ KDELWDW LQ WKLV *08 � 8':5 DQG %/0 FRPSOHWHG DHULDO SKRWRJUDSK\ RI DOO NQRZQ DQG SRWHQWLDO

� ����� 8':5 VXUYH\HG DOO NQRZQ DQG SRWHQWLDO VSRWWHG IURJ KDELWDW LQ WKLV VSRWWHG IURJ KDELWDW LQ WKLV *08�

*08

6WXGLHV � ����� ���� ����� ����� 8':5 REWDLQHG EDVHOLQH EUHHGLQJ ELRORJ\ DQG

KDELWDW XVH GDWD DV SDUW RI DQQXDO PRQLWRULQJ SURJUDP LQ WKLV *08

� ����� 8WDK 6WDWH 8QLYHUVLW\ �868� REWDLQHG PRUSKRPHWULFV RQ WKH

SRSXODWLRQ LQ WKLV *08

*HQHWLF $QDO\VLV � ����� *UHHQ FRQGXFWHG D JHQHWLF DQDO\VLV RI WKH SRSXODWLRQ LQ WKLV *08

� ���������� 868 DQG 8':5 FROOHFWHG VDPSOHV IURP WKH SRSXODWLRQ LQ WKLV

*08

� ����� 868 FRQGXFWHG JHQHWLF DQDO\VHV RI VDPSOHV FROOHFWHG LQ WKLV *08

0RQLWRULQJ � ����� ����� ����� ����� 8':5 PRQLWRUHG WKH SRSXODWLRQ LQ WKLV *08



��

5HTXLUHG�)XWXUH�$FWLRQV�

7KH�IROORZLQJ�JHQHUDO�DFWLRQV�KDYH�EHHQ�LGHQWLILHG�DV�UHTXLUHG�LQ�RUGHU�WR�PHHW�WKH�REMHFWLYH�RI

WKLV�*08���6SHFLILF�DFWLRQV�ZLOO�EH�GHYHORSHG�RQ�DQ�DQQXDO�EDVLV�DQG�LQFRUSRUDWHG�LQWR�WKLV

6WUDWHJ\���7KHVH�DFWLRQV�DUH�VXPPDUL]HG�E\�WKUHDW�LQ�7DEOH�����,W�LV�DQWLFLSDWHG�WKDW�WKH�PRVW

VLJQLILFDQW�DFWLRQ�LV�WKLV�*08�ZLOO�EH�WR�SURYLGH�DGGLWLRQDO�VXLWDEOH�KDELWDW����

�����6XUYH\V�

$FWLRQV�ZLOO�LQFOXGH�LGHQWLILFDWLRQ�RI�DUHDV�ZLWK�DYDLODEOH�VSRWWHG�IURJ�KDELWDW���$UHDV

ZLWK�VXLWDEOH�KDELWDW�ZLOO�EH�VXUYH\HG�IRU�WKH�SUHVHQFH�RU�DEVHQFH�RI�VSRWWHG�IURJ���,I

VSRWWHG�IURJ�DUH�QRW�SUHVHQW��DUHDV�ZLOO�EH�LGHQWLILHG�IRU�UDQJH�H[SDQVLRQ�DQG

UHLQWURGXFWLRQ�DFWLYLWLHV����7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�DOO�VXEXQLWV�ZLWKLQ�WKLV

*08

����*HQHWLF�$QDO\VLV�

$FWLRQV�ZLOO�LQFOXGH�GHWHUPLQLQJ�WKH�UHODWHGQHVV�RI�WKH�6DQ�3LWFK�SRSXODWLRQ�ZLWK�RWKHU

SRSXODWLRQV�LQ�8WDK���2QFH�WKLV�GHWHUPLQDWLRQ�KDV�EHHQ�PDGH��DFWLRQV�ZLOO�IRFXV�RQ

PDLQWDLQLQJ�WKH�JHQHWLF�LQWHJULW\�RI�WKLV�SRSXODWLRQ���7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU

WKH�6DQ�3LWFK�VXEXQLW�

����5DQJH�([SDQVLRQ�

,Q�RUGHU�WR�REWDLQ�WKH�JRDO�IRU�WKLV�*08��WKH�6DQ�3LWFK�SRSXODWLRQ�QHHGV�WR�KDYH�D

PLQLPXP�HIIHFWLYH�SRSXODWLRQ�RI�������LQGLYLGXDOV���2QFH�KDELWDW�HQKDQFHPHQW�DQG

SURWHFWLRQ�DFWLRQV�KDYH�EHHQ�GHWHUPLQHG��WKH�DFWLRQV�WKDW�ZLOO�EH�UHTXLUHG�WR�PHHW�WKH�JRDO

ZLOO�EH�LGHQWLILHG���,W�LV�DQWLFLSDWHG�WKDW�RQFH�DGGLWLRQDO�KDELWDW�LV�DYDLODEOH��WKH�SRSXODWLRQ

ZLOO�QDWXUDOO\�H[SDQG��KRZHYHU��VRPH�EURRG�VWRFN�GHYHORSPHQW�DQG�VXEVHTXHQW

SRSXODWLRQ�DXJPHQWDWLRQ�PD\�EH�UHTXLUHG���7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�WKH�6DQ

3LWFK�VXEXQLW�

����+DELWDW�(QKDQFHPHQW�

$FWLRQV�ZLOO�LQFOXGH�LGHQWLILFDWLRQ�RI�DUHDV�WKDW�KDYH�EHHQ�GHJUDGHG�DQG�UHTXLUH

HQKDQFHPHQW���(QKDQFHPHQW�SURMHFWV�ZLOO�LQFOXGH�ZHWODQG�LPSURYHPHQWV��H�J�

UHYHJHWDWLRQ���ZDWHU�UHVWRUDWLRQ��DQG�ZDWHU�TXDOLW\�LPSURYHPHQWV�DQG�EDQN�VWDELOL]DWLRQ��

$UHDV�ZKHUH�H[FORVXUHV�FDQ�EH�FRQVWUXFWHG�WR�SURWHFW�YLWDO�DUHDV�RI�KDELWDW�ZLOO�EH

LGHQWLILHG�DQG�LPSOHPHQWHG���7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�WKH�6DQ�3LWFK�VXEXQLW�

����1RQQDWLYH�&RQWURO�

7KH�ILUVW�DFWLRQ�ZLOO�EH�WR�GHWHUPLQH�ZKHUH�GHWULPHQWDO�QRQQDWLYH�VSHFLHV�LQWHUDFWLRQV

RFFXU���2QFH�LGHQWLILHG��HUDGLFDWLRQ�RI�GHWULPHQWDO�QRQQDWLYH�ILVK�ZLOO�EH�LPSOHPHQWHG

ZKHUH�IHDVLEOH�DQG�FRQWUROOHG�WR�WKH�PD[LPXP�H[WHQW�SRVVLEOH�ZKHUH�HUDGLFDWLRQ�LV�QRW

SRVVLEOH����6HYHUDO�VSHFLHV�KDYH�DOUHDG\�EHHQ�WDUJHWHG�IRU�FRQWURO�DQG�RU�HUDGLFDWLRQ

LQFOXGLQJ�PRVTXLWRILVK��NLOOLILVK�DQG�LQ�VRPH�FDVHV�QRQQDWLYH�VSRUWILVK�DQG�IRUDJH�ILVK���

)XWXUH�VWRFNLQJ�RI�QRQQDWLYH�DTXDWLF�VSHFLHV�ZLOO�EH�FRQVLVWHQW�ZLWK�WKH�6WDWH�RI�8WDK

3ROLF\�RQ�)LVK�6WRFNLQJ�DQG�7UDQVIHU�3URFHGXUHV����3XEOLF�HGXFDWLRQ�RQ�WKH�EHQHILWV�RI



��

HFRV\VWHP�LQWHJULW\�DQG�GHWULPHQWDO�HIIHFWV�RI�QRQQDWLYH�LQWURGXFWLRQV�DQG�GLVHDVH

WUDQVPLVVLRQ�PD\�UHGXFH�WKHVH�WKUHDWV���7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�DOO�VXEXQLWV�

����+DELWDW�$FTXLVLWLRQ�

$FWLRQV�ZLOO�LQFOXGH�LGHQWLILFDWLRQ�RI�DUHDV�RI�SXEOLF�DQG�SULYDWH�ODQGV�DYDLODEOH�IRU�ODQG

RU�ZDWHU�DFTXLVLWLRQ�RU�FRQVHUYDWLRQ�HDVHPHQWV���2QFH�DUHDV�KDYH�EHHQ�LGHQWLILHG��DUHDV

ZLOO�EH�SULRULWL]HG�DQG�HLWKHU�DFTXLUHG�RU�SURWHFWHG�WKURXJK�HDVHPHQWV�ZKHUH�IHDVLEOH�

����0RQLWRULQJ�

0RQLWRULQJ�SURWRFROV�DUH�FXUUHQWO\�EHLQJ�HYDOXDWHG�DQG�UHYLVHG�IRU�VSRWWHG�IURJ���$V

KDELWDW�DQG�SRSXODWLRQ�HQKDQFHPHQW�DFWLYLWLHV�DUH�LPSOHPHQWHG��WKH\�ZLOO�EH�LQFRUSRUDWHG

LQWR�WKH�VWDWH�ZLGH�PRQLWRULQJ�SURJUDP���7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�WKH�6DQ�3LWFK

VXEXQLW�

����0LWLJDWLRQ�

,PSDFWV�IURP�H[LVWLQJ�DQG�SURSRVHG�ZDWHUVKHG�GHYHORSPHQW�WKDW�DIIHFW�VSRWWHG�IURJ

KDELWDW�ZLOO�EH�DVVHVVHG�DQG�PLWLJDWLRQ�ZLOO�EH�GHWHUPLQHG�RQ�D�FDVH�E\�FDVH�EDVLV���,Q

VRPH�DUHDV��KDELWDW�UHVWRUDWLRQ�ZLOO�RIIVHW�QHJDWLYH�DIIHFWV�RI�JUD]LQJ��URDG�FRQVWUXFWLRQ

DQG�ZDWHU�GHYHORSPHQW�SURMHFWV���7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�WKH�6DQ�3LWFK

VXEXQLW�

����5HJXODWLRQV�

([LVWLQJ�UHJXODWRU\�PHFKDQLVPV�ZLOO�EH�PDLQWDLQHG���$V�QHZ�KDELWDW�EHFRPHV�DYDLODEOH�LW

LV�DQWLFLSDWHG�WKDW�DGGLWLRQDO�UHJXODWRU\�PHFKDQLVPV�ZLOO�EH�HVWDEOLVKHG�WR�OLPLW�DFFHVV�WR

VHQVLWLYH�VSRWWHG�IURJ�KDELWDW�DUHDV�



��

7DEOH�����6XPPDU\�RI�UHTXLUHG�DFWLRQV�OLVWHG�E\�WKUHDW�IRU�WKH�6HYLHU�5LYHU�*08

68%81,7 &855(17 '(75,0(17$/ $&7,216

(6$ 7+5($7 )$&7256

6DQ 3LWFK +DELWDW /RVV 8UEDQL]DWLRQ 6XUYH\V� 6WXGLHV� +DELWDW (QKDQFHPHQW� +DELWDW

$FTXLVLWLRQ� 0LWLJDWLRQ

:DWHU 'HYHORSPHQW 6XUYH\V� 6WXGLHV� +DELWDW (QKDQFHPHQW� +DELWDW

$FTXLVLWLRQ� 0LWLJDWLRQ

$JULFXOWXUDO 3UDFWLFHV +DELWDW (QKDQFHPHQW� +DELWDW $FTXLVLWLRQ�

0LWLJDWLRQ� 3URWHFWLRQ

6PDOO 3RSXODWLRQV +DELWDW (QKDQFHPHQW� 6WXGLHV� 5DQJH

([SDQVLRQ� +DELWDW $FTXLVLWLRQ

)UDJPHQWDWLRQ +DELWDW (QKDQFHPHQW� +DELWDW $FTXLVLWLRQ�

0RQLWRULQJ� 0LWLJDWLRQ

1RQQDWLYH 1RQQDWLYH 6XUYH\V� 1RQQDWLYH &RQWURO� 3URWHFWLRQ

,QWHUDFWLRQV ,QWURGXFWLRQV�6WRFNLQJ

0RVTXLWR $EDWHPHQW 6XUYH\V� 1RQQDWLYH &RQWURO� 3URWHFWLRQ

2WKHU )DFWRUV /LPLWHG +DELWDW 6XUYH\V� +DELWDW HQKDQFHPHQW� +DELWDW

DFTXLVLWLRQ

0LGGOH 6HYLHU XQNQRZQ XQNQRZQ 6XUYH\V� 1RQQDWLYH &RQWURO

/RZHU 6HYLHU XQNQRZQ XQNQRZQ 6XUYH\V� 1RQQDWLYH &RQWURO



��

:(67�'(6(57�*(2*5$3+,&�0$1$*(0(17�81,7

3RSXODWLRQV�RI�VSRWWHG�IURJ�DUH�FXUUHQWO\�NQRZQ�WR�H[LVW�LQ�7XOH�9DOOH\��6QDNH�9DOOH\��DQG�,EDSDK

9DOOH\�VXEXQLWV����7KH�7XOH�9DOOH\�VXEXQLW�LV�ORFDWHG�EHWZHHQ�WKH�+RXVH�5DQJH�DQG�WKH

&RQIXVLRQ�5DQJH�LQ�-XDE�&RXQW\���7XOH�9DOOH\�FRQVLVWV�RI�VHYHUDO�VSULQJ�FRPSOH[HV�WKDW�KDYH

EHHQ�GHVLJQDWHG�DV�KLJK�SULRULW\�DUHDV���7DEOH��������6QDNH�9DOOH\�VXEXQLW�LV�ORFDWHG�EHWZHHQ�WKH

'HHS�&UHHN�0RXQWDLQV�DQG�WKH�&RQIXVLRQ�5DQJH���&XUUHQWO\�RFFXSLHG�DUHDV�ZLWKLQ�6QDNH�9DOOH\

LQFOXGH�%LVKRS�6SULQJ�&RPSOH[��*DQG\�6DOW�0DUVK�VSULQJ�FRPSOH[��/HODQG�+DUULV�VSULQJ

FRPSOH[��DQG�0LOOHU�6SULQJ��7DEOH������DOO�RI�ZKLFK�VSRWWHG�IURJ�FXUUHQWO\�RFFXU���+LVWRULF

UHFRUGV�KDYH�DOVR�EHHQ�UHFRUGHG�LQ�WKH�&DOOHR�6SULQJ�DQG�WKH�5HGGHQ�6SULQJ�&RPSOH[HV����,Q�WKH

,EDSDK�9DOOH\�VXEXQLW��VSRWWHG�IURJ�DUH�RQO\�NQRZQ�WR�RFFXU�LQ�WKH�YDOOH\�IORRU�RI�,EDSDK�9DOOH\

ZKLFK�LV�ORFDWHG�QRUWKZHVW�RI�WKH�'HHS�&UHHN�0RXQWDLQV�LQ�7RRHOH�&RXQW\�DQG�H[WHQGV�LQWR

1HYDGD���7KLV�DUHD�FRQVLVWV�RI�WKH�,EDSDK�6SULQJ�FRPSOH[�DQG�VSULQJV�LQ�WKH�YLFLQLW\�RI�%OXH

/DNH���,EDSDK�9DOOH\�LV�DOVR�DVVRFLDWHG�ZLWK�VHYHUDO�VWUHDP�UHDFKHV�LQFOXGLQJ�'HHS�&UHHN��:HVW

&UHHN��(DVW�&UHHN��DQG�0LGGOH�&UHHN�RI�WKH�'HHS�&UHHN�0RXQWDLQV���%OXH�/DNH�VSULQJV�LQFOXGH

(DVW�6SULQJ��:HVW�6SULQJ��1RUWK�5DGLR�7RZHU�6SULQJ��DQG�6RXWK�5DGLR�7RZHU�6SULQJ��

(VWLPDWHG�HIIHFWLYH�SRSXODWLRQ�VL]HV�DSSHDU�WR�EH�VWDEOH�DQG�DW�OHYHOV�WKDW�DUH�FXUUHQWO\�PHHWLQJ

WKH�REMHFWLYHV�IRU�WKLV�*08��7DEOH�������

1R�VSRWWHG�IURJ�RFFXUUHQFHV�DUH�NQRZQ�WR�FXUUHQWO\�RU�KLVWRULFDOO\�RFFXU�ZLWKLQ�WKH�:��*UHDW�6DOW

/DNH��1��*UHDW�6DOW�/DNH��6NXOO�9DOOH\��RU�7RRHOH�9DOOH\�VXEXQLW���7KH�DFWLRQV�IRU�WKHVH�VXEXQLWV

DUH�OLPLWHG�WR�GHWHUPLQLQJ�LI�VSRWWHG�IURJ�KLVWRULFDOO\�RU�FXUUHQWO\�RFFXUUHG�LQ�WKHP���6LQFH�WKH

GLVWULEXWLRQ�DQG�RFFXUUHQFH�RI�VSRWWHG�IURJ�LQ�WKHVH�VXEXQLWV�UHPDLQ�XQFOHDU��WKUHDWV�DQG

FRQVHUYDWLRQ�JRDOV�FDQ�QRW�EH�GHVFULEHG��

7DEOH �� 6XPPDU\ RI VXEXQLWV FRQWDLQLQJ SRSXODWLRQV� DQG SRSXODWLRQ GHVFULSWLRQV IRU :HVW 'HVHUW *08�

6XEXQLW 3RSXODWLRQ 'HVFULSWLRQ RI ,QFOXVLYH 6LWHV�/RFDWLRQ

7XOH 9DOOH\ &R\RWH 6SULQJV &R\RWH 6SULQJ LV RQH ODUJH FRPSOH[ QRUWK RI :LOORZ 6SULQJ

:LOORZ 6SULQJV :LOORZ 6SULQJ FRQVLVW RI � VSULQJV EHWZHHQ &R\RWH 6SULQJ DQG 1RUWK

7XOH 6SULQJV

1RUWK 7XOH 1RUWK 7XOH FRQVLVWV RI 1RUWK 7XOH 6SULQJ� 7XOH 6SULQJ DQG D VSULQJ

ORFDWHG DW WKH WXUQ RII URDG� DOO VRXWK RI :LOORZ 6SULQJ�

6RXWK 7XOH 6LQJOH VSULQJ ORFDWHG 6RXWK RI 1RUWK 7XOH 3RSXODWLRQ

6QDNH 9DOOH\ /HODQG /RFDWHG QRUWK RI WKH *DQG\ 6DOW 0DUVK LQ -XDE &RXQW\ DQG FRQVLVWV RI

+DUULV�0LOOHU 0LOOHU 6SULQJ DQG DOO RI WKH /HODQG +DUULV VSULQJ FRPSOH[�

*DQG\ 6DOW 0DUVK /RFDWHG MXVW VRXWK RI WKH /HODQG +DUULV VSULQJ FRPSOH[ LQ 0LOODUG

&RXQW\�

%LVKRS 6SULQJV %LVKRS 6SULQJV LV ORFDWHG 6RXWK RI WKH *DQG\ 6DOW 0DUVK SRSXODWLRQ DQG

LQFOXGHV )RRWH 5HVHUYRLU� 7ZLQ 6SULQJV� DQG VXUURXQGLQJ DUHDV�
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7DEOH ��� (VWLPDWHG EUHHGLQJ SRSXODWLRQ VL]HV �1H� IRU :HVW 'HVHUW *08

6XEXQLW 3RSXODWLRQ � RI (JJ 0DVVHV (VWLPDWHG 1H

���� ���� ���� ����

7XOH 9DOOH\ &R\RWH 6SULQJV ��� ���� ��� ����

:LOORZ 6SULQJV ��� ��� ��� ���

1RUWK 7XOH ��� ��� ���� ���

6RXWK 7XOH �� �� ��� ��

6QDNH 9DOOH\ /HODQG ��� ���� ���� ����

+DUULV�0LOOHU

*DQG\ 6DOW 0DUVK ��� ���� ��� ���

%LVKRS 6SULQJV ���� ���� QD� �

,EDSDK 9DOOH\ ,EDSDK ���� ���� ���� ����

:HVW *UHDW 6DOW QRQH NQRZQ � � � �

/DNH

1RUWK *UHDW 6DOW QRQH NQRZQ � � � �

/DNH

6NXOO 9DOOH\ QRQH NQRZQ � � � �

7RRHOH 9DOOH\ QRQH NQRZQ � � � �

$ FRPSOHWH VXUYH\ ZDV QRW FRQGXFWHG DW %LVKRS 6SULQJ LQ ���� DQG LV DQWLFLSDWHG IRU ������

%LVKRS 6SULQJV WRWDO DOVR LQFOXGHV )RRWH 5HVHUYRLU� 7ZLQ 6SULQJV� DQG VXUURXQGLQJ DUHDV��

&RQVHUYDWLRQ�2EMHFWLYH�

7KH�REMHFWLYH�RI�WKLV�*08�LV�WR�UHVWRUH��PDLQWDLQ��DQG�SURWHFW�SRSXODWLRQV�ZLWKLQ�WKH�KLVWRULF

UDQJH���6XEXQLWV�ZLWKLQ�KLVWRULF�UDQJH�PXVW�KDYH�DW�OHDVW�RQH�SRSXODWLRQ�ZLWK�DQ�HIIHFWLYH

SRSXODWLRQ�VL]H�RI������LQGLYLGXDOV�LQ�WKUHH�RXW�RI�HYHU\�ILYH�\HDUV���7KH�UHPDLQLQJ�H[LVWLQJ

SRSXODWLRQV�PXVW�EH�PDLQWDLQHG�ZLWK�D�PLQLPXP�HIIHFWLYH�SRSXODWLRQ�VL]H�RI����LQGLYLGXDOV

HDFK��

7KUHDWV�

7KH�PDMRU�WKUHDW�LQ�WKLV�8QLW�LV�ORVV�RI�KDELWDW�GXH�WR�OLYHVWRFN�JUD]LQJ�DQG�WKH�WKUHDW�RI�RLO�DQG

JDV�H[SORUDWLRQ��DQG�DFFHOHUDWHG�VXFFHVVLRQ�RI�VSULQJ�FRPSOH[HV���/LYHVWRFN�JUD]LQJ�VSHFLILFDOO\

LPSDFWV�WKH�KDELWDW�E\�WUDPSOLQJ�VKRUHOLQHV��UHGXFLQJ�YHJHWDWLRQ��DQG�GHFUHDVLQJ�ZDWHU�TXDOLW\���

3URSRVHG�RLO�DQG�JDV�H[SORUDWLRQ�KDV�WKH�SRWHQWLDO�IRU�LPSDFWLQJ�JURXQG�ZDWHU�VRXUFHV�DQG�WKH

LQWHJULW\�RI��VSULQJ�FRPSOH[HV���2WKHU�WKUHDWV�LQFOXGH�SRWHQWLDO�ZDWHU�GHYHORSPHQW�SURMHFWV�IURP

DJULFXOWXUDO�DQG�PXQLFLSDO�SXUSRVHV�

6HYHUDO�QRQQDWLYH�ILVK�VSHFLHV�KDYH�EHHQ�LQWURGXFHG�LQWR�VRPH�RI�WKH�VXEXQLWV�IRU�SXUSRVHV

UDQJLQJ�IURP�PRVTXLWR�DEDWHPHQW�WR�VSRUWILVKLQJ���&RPSHWLWLRQ�DQG�SUHGDWLRQ�E\�QRQQDWLYH



��

VSHFLHV�VXFK�DV�WKH�EXOOIURJ�KDV�LPSDFWHG�VSRWWHG�IURJ�SRSXODWLRQV�DQG�FRQWLQXHV�WR�SUHVHQW�D

WKUHDW���

$FWLRQV�7DNHQ�6LQFH������7R�$GGUHVV�7KUHDWV�

6LQFH�WKH�SHWLWLRQ�WR�OLVW�VSRWWHG�IURJ�DV�D�WKUHDWHQHG�VSHFLHV�ZDV�UHFHLYHG�LQ�������VHYHUDO

FRQVHUYDWLRQ�DQG�UHFRYHU\�DFWLYLWLHV�KDYH�RFFXUUHG�LQ�WKLV�*08�WKDW�KDYH�UHGXFHG�WKUHDWV�WR

VSRWWHG�IURJ�LQ�8WDK���7KHVH�DFWLYLWLHV�LQFOXGH�VXUYH\V����WRWDO���VWXGLHV����WRWDO���JHQHWLF�DQDO\VHV

���\HDUV����VWXG\���UDQJH�H[SDQVLRQ����DFWLYLWLHV���KDELWDW�HQKDQFHPHQW����SURMHFWV���PRQLWRULQJ���

\HDUV�����'HWDLOV�RQ�WKHVH�DFFRPSOLVKPHQWV�DUH�VXPPDUL]HG�LQ�7DEOH����DQG�GHVFULEHG�LQ�WKH

6WDWHZLGH�&RQVHUYDWLRQ�6HFWLRQ�RI�WKH�6WUDWHJ\���7KLV�VXPPDU\�GRHV�QRW�LQFOXGH�DFWLRQV�WKDW

ZHUH�FRQGXFWHG�DW�WKH�VWDWHZLGH�OHYHO��

5HTXLUHG�)XWXUH�$FWLRQV�

7KH�IROORZLQJ�JHQHUDO�DFWLRQV�KDYH�EHHQ�LGHQWLILHG�DV�UHTXLUHG�LQ�RUGHU�WR�PHHW�WKH�REMHFWLYHV�RI

WKLV�*08���6SHFLILF�DFWLRQV�ZLOO�EH�GHYHORSHG�RQ�DQ�DQQXDO�EDVLV�DQG�LQFRUSRUDWHG�LQWR�WKLV

6WUDWHJ\���7KHVH�DFWLRQV�DUH�VXPPDUL]HG�E\�WKUHDW�LQ�7DEOH����

�����6XUYH\V�

$FWLRQV�ZLOO�LQFOXGH�LGHQWLILFDWLRQ�RI�DUHDV�ZLWK�DYDLODEOH�VSRWWHG�IURJ�KDELWDW���$UHDV

ZLWK�VXLWDEOH�KDELWDW�ZLOO�EH�VXUYH\HG�IRU�WKH�SUHVHQFH�RU�DEVHQFH�RI�VSRWWHG�IURJ���,I

VSRWWHG�IURJ�DUH�QRW�SUHVHQW��DUHDV�ZLOO�EH�LGHQWLILHG�IRU�UDQJH�H[SDQVLRQ�DQG

UHLQWURGXFWLRQ�DFWLYLWLHV���,Q�DGGLWLRQ��DUHDV�ZKHUH�KLVWRULF�ORFDOLWLHV�KDYH�EHHQ�UHFRUGHG

ZLOO�EH�UH�VXUYH\HG���7KHVH�DFWLRQV�KDYH�EHHQ�LGHQWLILHG�IRU�DOO�VXEXQLWV�ZLWKLQ�WKLV�*08

����*HQHWLF�$QDO\VLV�

$FWLRQV�ZLOO�LQFOXGH�GHWHUPLQLQJ�WKH�UHODWHGQHVV�RI�WKH�:HVW�'HVHUW�SRSXODWLRQV�ZLWK

RWKHU�SRSXODWLRQV�LQ�8WDK���2QFH�WKLV�GHWHUPLQDWLRQ�KDV�EHHQ�PDGH��DFWLRQV�ZLOO�IRFXV�RQ

PDLQWDLQLQJ�WKH�JHQHWLF�LQWHJULW\�RI�WKHVH�SRSXODWLRQV���7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�

WKH�6QDNH�9DOOH\��7XOH�9DOOH\��DQG�,EDSDK�9DOOH\�VXEXQLWV�

����5DQJH�([SDQVLRQ�

&XUUHQWO\��WKH�JRDO�IRU�WKLV�*08�KDV�EHHQ�REWDLQHG���,W�LV�DQWLFLSDWHG�WKDW�RQFH�DGGLWLRQDO

SRSXODWLRQV�DUH�ORFDWHG�WKDW�VRPH�VXEVHTXHQW�SRSXODWLRQ�DXJPHQWDWLRQ�PD\�EH�UHTXLUHG��

6SHFLILF�%URRG�VWRFN�DQG�DXJPHQWDWLRQ�QHHGV�QHHG�WR�EH�LGHQWLILHG���7KLV�DFWLRQ�KDV�EHHQ

LGHQWLILHG�IRU��WKH�6QDNH�9DOOH\��7XOH�9DOOH\��DQG�,EDSDK�9DOOH\�VXEXQLWV��

����+DELWDW�(QKDQFHPHQW�

$FWLRQV�ZLOO�LQFOXGH�LGHQWLILFDWLRQ�RI�DUHDV�WKDW�KDYH�EHHQ�GHJUDGHG�DQG�UHTXLUH

HQKDQFHPHQW���(QKDQFHPHQW�SURMHFWLRQV�ZLOO�LQFOXGH�ZHWODQG�LPSURYHPHQWV��H�J��UH�

YHJHWDWLRQ���ZDWHU�UHVWRUDWLRQ��DQG�ZDWHU�TXDOLW\�LPSURYHPHQWV�DQG�EDQN�VWDELOL]DWLRQ��

$UHDV�ZKHUH�H[FORVXUHV�FDQ�EH�FRQVWUXFWHG�WR�SURWHFW�YLWDO�DUHDV�RI�KDELWDW�ZLOO�EH

LGHQWLILHG�DQG�LPSOHPHQWHG�



��

����+DELWDW�$FTXLVLWLRQ�

$FWLRQV�ZLOO�LQFOXGH�LGHQWLILFDWLRQ�RI�DUHDV�RI�SXEOLF�DQG�SULYDWH�ODQGV�DYDLODEOH�IRU�ODQG

RU�ZDWHU�DFTXLVLWLRQ�RU�FRQVHUYDWLRQ�HDVHPHQWV���2QFH�DUHDV�KDYH�EHHQ�LGHQWLILHG��DUHDV

ZLOO�EH�SULRULWL]HG�DQG�HLWKHU�DFTXLUHG�RU�SURWHFWHG�WKURXJK�HDVHPHQWV�ZKHUH�IHDVLEOH��

7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�WKH�6QDNH�9DOOH\��7XOH�9DOOH\��DQG�,EDSDK�9DOOH\

VXEXQLWV��

����0RQLWRULQJ�

0RQLWRULQJ�SURWRFROV�DUH�FXUUHQWO\�EHLQJ�HYDOXDWHG�DQG�UHYLVHG�IRU�VSRWWHG�IURJ���$V

KDELWDW�DQG�SRSXODWLRQ�HQKDQFHPHQW�DFWLYLWLHV�DUH�LPSOHPHQWHG��WKH\�ZLOO�EH�LQFRUSRUDWHG

LQWR�WKH�VWDWH�ZLGH�PRQLWRULQJ�SURJUDP���7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�WKH�6QDNH

9DOOH\��7XOH�9DOOH\��DQG�,EDSDK�9DOOH\�VXEXQLWV�

����0LWLJDWLRQ�

,PSDFWV�IURP�H[LVWLQJ�DQG�SURSRVHG�ZDWHU�VKHG�GHYHORSPHQW�WKDW�DIIHFW�VSRWWHG�IURJ

KDELWDW�ZLOO�EH�DVVHVVHG�DQG�PLWLJDWLRQ�ZLOO�EH�GHWHUPLQHG�RQ�D�FDVH�E\�FDVH�EDVLV���,Q

VRPH�DUHDV��KDELWDW�UHVWRUDWLRQ�ZLOO�RIIVHW�QHJDWLYH�DIIHFWV�RI�JUD]LQJ��URDG�FRQVWUXFWLRQ

DQG�ZDWHU�GHYHORSPHQW�SURMHFWV���7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU�WKH�6QDNH�9DOOH\�

7XOH�9DOOH\��DQG�,EDSDK�9DOOH\�VXEXQLWV�

����5HJXODWLRQV�

([LVWLQJ�UHJXODWRU\�PHFKDQLVPV�ZLOO�EH�PDLQWDLQHG���$V�QHZ�KDELWDW�EHFRPHV�DYDLODEOH�LW

LV�DQWLFLSDWHG�WKDW�DGGLWLRQDO�UHJXODWRU\�PHFKDQLVPV�ZLOO�EH�HVWDEOLVKHG�WR�OLPLW�DFFHVV�WR

VHQVLWLYH�VSRWWHG�IURJ�KDELWDW�DUHDV���7KLV�DFWLRQ�KDV�EHHQ�LGHQWLILHG�IRU��WKH�6QDNH�9DOOH\�

7XOH�9DOOH\��DQG�,EDSDK�9DOOH\�VXEXQLWV�
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7DEOH ��� 6XPPDU\ RI PDMRU DFWLRQV WDNHQ LQ WKH :HVW 'HVHUW *08 WR UHGXFH WKUHDWV WR VSRWWHG IURJ VLQFH ����

$&7,21 7,0( 3(5,2'

���� � ���� �6LQFH SHWLWLRQ WR OLVW� ���� � ���� �6LQFH ZDUUDQWHG E\ ):6�

6XUYH\V � ����� 7RRQH FRQGXFWHG JHQHUDO LQYHQWRU\ RI +RXVH 5DQJH 5HVRXUFH $UHD � ����� 8':5 VXUYH\HG DOO NQRZQ VSULQJ FRPSOH[HV LQ WKLV *08

� ����� 8':5 VXUYH\HG �� SRWHQWLDO KDELWDW VLWHV LQ WKH :HVW *UHDW 6DOW

/DNH VXEXQLW DV SDUW RI DPSKLELDQ LQYHQWRU\ DFWLYLWLHV��

� ����� 8':5 VXUYH\HG � SRWHQWLDO KDELWDW VLWHV LQ WKH 1RUWK *UHDW 6DOW /DNH

VXEXQLW DV SDUW RI DPSKLELDQ LQYHQWRU\ DFWLYLWLHV�

� ����� 8':5 VXUYH\HG �� SRWHQWLDO KDELWDW VLWHV LQ WKH :HVW *UHDW 6DOW

/DNH VXEXQLW DV SDUW RI DPSKLELDQ LQYHQWRU\ DFWLYLWLHV�

� ����� 8':5 VXUYH\HG DOO NQRZQ VSULQJ FRPSOH[HV LQ 7XOH 9DOOH\

� 8':5� %/0 FRPSOHWHG DHULDO SKRWRJUDSK\ RI DOO NQRZQ DQG SRWHQWLDO

VSRWWHG IURJ KDELWDW LQ WKLV *08�

6WXGLHV � ����� &XHOODU FRQGXFWHG DQ HFRORJLFDO VWXG\ GXULQJ WKH EUHHGLQJ VHDVRQ � ����� +RYLQJK FRQGXFWHG D OLIH KLVWRU\ VWXG\ RQ 7XOH 9DOOH\ SRSXODWLRQ

LQ *DQG\ 6DOW 0DUVK � ����� ���� ����� ����� 8':5 REWDLQHG EDVHOLQH EUHHGLQJ ELRORJ\ DQG

KDELWDW XVH GDWD DV SDUW RI DQQXDO PRQLWRULQJ SURJUDP LQ 6QDNH 9DOOH\

� ����� 8WDK 6WDWH 8QLYHUVLW\ �868� REWDLQHG PRUSKRPHWULFV RQ DOO

SRSXODWLRQV LQ WKLV *08�

� ����� 8':5 LPLWDWHG VSRWWHG IURJ PRYHPHQW VWXG\ RQ 6QDNH 9DOOH\

SRSXODWLRQ

*HQHWLF $QDO\VLV � ����� *UHHQ FRQGXFWHG D JHQHWLF DQDO\VLV RI WKUHH 8WDK VSRWWHG IURJ

SRSXODWLRQV

� ��������� � 868 DQG 8':5 FROOHFWHG VDPSOHV IURP DOO NQRZQ VSRWWHG

IURJ SRSXODWLRQV IRU JHQHWLF DQDO\VLV VWXGLHV

� ����� 868 FRQGXFWHG JHQHWLF DQDO\VHV RI VDPSOHV FROOHFWHG

([SDQVLRQ � ����� 8':5 DQG 8WDK 5HFODPDWLRQ 0LWLJDWLRQ DQG &RQVHUYDWLRQ

&RPPLVVLRQ �850&&� FRQGXFWHG IHDVLELOLW\ VWXGLHV DW *DQG\ :DUP

6SULQJV DQG *RVKHQ :DUP 6SULQJV IRU D QDWLYH DTXDWLF�ZDUP ZDWHU

VSHFLHV KDWFKHU\

� ����� 8':5 DQG 850&& LQLWLDWHG SODQV IRU D QDWLYH DTXDWLF VSHFLHV

KDWFKHU\ IDFLOLW\ DW *DQG\ :DUP 6SULQJV RU *RVKHQ :DUP 6SULQJV�



��

+DELWDW

(QKDQFHPHQW RQ SDUW RI WKH *DQG\ 6SULQJ LQ RUGHU WR SURWHFW RFFXSLHG VSULQJV� 6SULQJ LQ RUGHU WR SURWHFW RFFXSLHG VSULQJV�

� ����� %XUHDX RI /DQG 0DQDJHPHQW �%/0� FRQVWUXFWHG FDWWOH H[FORVXUH � ����� %/0 FRQVWUXFWHG D VHFRQG FDWWOH H[FORVXUH RQ SDUW RI WKH *DQG\

0RQLWRULQJ � ����� ����� ����� 8':5 PRQLWRUHG DOO 6QDNH 9DOOH\ SRSXODWLRQV

� ����� ����� ���� %/0 PRQLWRUHG VHFWLRQV RI 7XOH 9DOOH\ SRSXODWLRQ

� ���� � 8':5 PRQLWRUHG DOO 6QDNH 9DOOH\ SRSXODWLRQV

� ����� 8':5 PRQLWRUHG DOO SRSXODWLRQV LQ WKLV *08

7DEOH������6XPPDU\�RI�7KUHDWV�$FWLRQV�IRU�6QDNH�9DOOH\��7XOH�9DOOH\��DQG�,EDSDK�9DOOH\�6XEXQLWV

68%81,7 &855(17 '(75,0(17$/ )$&7256 $&7,216

(6$ 7+5($7

6QDNH 9DOOH\ +DELWDW /RVV :DWHU 'HYHORSPHQW 6XUYH\V� 6WXGLHV� +DELWDW (QKDQFHPHQW� +DELWDW

7XOH 9DOOH\ $FTXLVLWLRQ� 0RQLWRULQJ� 0LWLJDWLRQ

,EDSDK 9DOOH\
$JULFXOWXUDO 3UDFWLFHV +DELWDW (QKDQFHPHQW� +DELWDW $FTXLVLWLRQ�

0RQLWRULQJ� 0LWLJDWLRQ� 3URWHFWLRQ

6QDNH 9DOOH\ 1RQQDWLYH 1RQQDWLYH ,QWURGXFWLRQV�6WRFNLQJ 6XUYH\V� 1RQQDWLYH &RQWURO� 3URWHFWLRQ

7XOH 9DOOH\ ,QWHUDFWLRQV

,EDSDK 9DOOH\ 0RVTXLWR $EDWHPHQW 6XUYH\V� 1RQQDWLYH &RQWURO� 3URWHFWLRQ

6QDNH 9DOOH\ 2WKHU )DFWRUV 0RVTXLWR $EDWHPHQW 1RQQDWLYH &RQWURO� 3URWHFWLRQ

7XOH 9DOOH\ �6SUD\LQJ�&KHPLFDOV�

,EDSDK 9DOOH\

:HVW *UHDW 6DOW /DNH XQNQRZQ XQNQRZQ 6XUYH\V� 1RQQDWLYH &RQWURO

1RUWK *UHDW 6DOW XQNQRZQ XQNQRZQ 6XUYH\V� 1RQQDWLYH &RQWURO

/DNH

6NXOO 9DOOH\ XQNQRZQ XQNQRZQ 6XUYH\V� 1RQQDWLYH &RQWURO

7RRHOH 9DOOH\ XQNQRZQ XQNQRZQ 6XUYH\V� 1RQQDWLYH &RQWURO
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%($5�5,9(5�*(2*5$3+,&�0$1$*(0(17�81,7

1R�VSRWWHG�IURJ�RFFXUUHQFHV�DUH�NQRZQ�WR�FXUUHQWO\�RU�KLVWRULFDOO\�RFFXU�ZLWKLQ�WKLV�*08����7KH

SULRULW\�DFWLRQV�DUH�DVVRFLDWHG�ZLWK�GHWHUPLQLQJ�LI�VSRWWHG�IURJ�KLVWRULFDOO\�RU�FXUUHQWO\�RFFXU�LQ

WKLV�*08���6LQFH�WKH�GLVWULEXWLRQ�DQG�RFFXUUHQFH�RI�VSRWWHG�IURJ�LQ�WKLV�*08�UHPDLQV�XQFOHDU�

WKUHDWV�IRU�WKLV�*08�FDQ�QRW�EH�GHVFULEHG���5HTXLUHG�FRQVHUYDWLRQ�DFWLRQV��KRZHYHU��DUH

GHVFULEHG�EHORZ�

&RQVHUYDWLRQ�*RDO�2EMHFWLYH�

7R�FRQGXFW�H[WHQVLYH�KDELWDW�VXUYH\V�DQG�HYDOXDWLRQ�VWXGLHV�WR�GHWHUPLQH�LI�VSRWWHG�IURJ

KLVWRULFDOO\�RU�FXUUHQWO\�RFFXU�LQ�DQ\�RI�WKH�ILYH�VXEXQLWV��

$FWLRQV�7DNHQ�6LQFH������7R�$GGUHVV�7KUHDWV�

6LQFH�WKH�SHWLWLRQ�WR�OLVW�VSRWWHG�IURJ�DV�D�WKUHDWHQHG�VSHFLHV�ZDV�UHFHLYHG�LQ�������VRPH

FRQVHUYDWLRQ�DQG�UHFRYHU\�DFWLYLWLHV�KDYH�RFFXUUHG�LQ�WKLV�*08��7KHVH�DFWLYLWLHV�KDYH�LQFOXGHG

���VXUYH\V�LQ������DQG����VXUYH\V�LQ������RI�SRWHQWLDO�KDELWDW�WKURXJKRXW�WKH�%HDU�5LYHU�*08���

$FWLRQV�

�����6XUYH\V�

$FWLRQV�ZLOO�LQFOXGH�LGHQWLILFDWLRQ�RI�DUHDV�ZLWK�DYDLODEOH�VSRWWHG�IURJ�KDELWDW���$UHDV

ZLWK�VXLWDEOH�KDELWDW�ZLOO�EH�VXUYH\HG�IRU�WKH�SUHVHQFH�RU�DEVHQFH�RI�VSRWWHG�IURJ���7KHVH

DFWLRQV�KDYH�EHHQ�LGHQWLILHG�IRU�DOO�VXEXQLWV�ZLWKLQ�WKLV�*08

����1RQQDWLYH�&RQWURO�

)XWXUH�VWRFNLQJ�RI�QRQQDWLYH�DTXDWLF�VSHFLHV�ZLOO�EH�FRQVLVWHQW�ZLWK�WKH�SURFHGXUHV�DQG

SURWRFROV�XQGHU�WKH�6WDWH�RI�8WDK�3ROLF\�RQ�)LVK�6WRFNLQJ�DQG�7UDQVIHU�3URFHGXUHV���

3XEOLF�HGXFDWLRQ�RQ�WKH�EHQHILWV�RI�HFRV\VWHP�LQWHJULW\�DQG�GHWULPHQWDO�HIIHFWV�RI

QRQQDWLYH�LQWURGXFWLRQV�DQG�GLVHDVH�WUDQVPLVVLRQ�PD\�UHGXFH�WKHVH�WKUHDWV���7KLV�DFWLRQ

KDV�EHHQ�LGHQWLILHG�IRU�DOO�VXEXQLWV�ZLWKLQ�WKLV�*08�



��

/,7(5$785(�&,7('

%DQWDP��%�+����������$�GLVWULEXWLRQ�FKHFNOLVW�RI�UHFHQW�DPSKLELDQV�LQKDELWLQJ�WKH�VWDWH�RI�

1HYDGD���2FF��3DS��%LRO��6RF��1HYDGD�������

%HJRQ��0���-�/��+DUSHU��DQG�&��5��7RZQVHQG��������(FRORJ\��,QGLYLGXDOV��SRSXODWLRQV�DQG�

FRPPXQLWLHV��%ODFNZHOO�6FLHQWLILF�3XEOLFDWLRQV��%RVWRQ�

%LFN��.��)�����������*HRORJ\�RI�WKH�'HHS�&UHHN�0RXQWDLQV���8WDK�*HR��DQG�0LQ��6XUYH\��%XOO��

��������

%ROHQ��(�*��������3ODQW�HFRORJ\�RI�VSULQJ�IHG�VDOW�PDUVKHV�LQ�ZHVWHUQ�8WDK��(FRORJLFDO�

0RQRJUDSKV������������

%URZQ��'�(��������%LRWLF�FRPPXQLWLHV�RI�WKH�8QLWHG�6WDWHV��8�6��)RUHVW�6HUYLFH�*HQ��7HFK��5HS�

50����

&DVH��6XVDQ����������%LRFKHPLFDO�V\VWHPDWLFV�RI�PHPEHUV�RI�WKH�JHQXV�5DQD�QDWLYH�WR�ZHVWHUQ�

1RUWK�$PHULFD���6\VWHPDWLF�=RR����������������

&KULVWHQLDQVHQ��)�:����������*HRORJ\�RI�WKH�&DQ\RQ�+RXVH�DQG�&RQIXVLRQ�UDQJHV��0LOOLDUG�

&RXQW\��8WDK���*XLGHERRN�WR�WKH�*HRORJ\�RI�8WDK�����������

&RUQ��3�6��DQG�-�&��)RJOHPDQ��������([WLQFWLRQ�RI�PRQWDQH�SRSXODWLRQV�RI�WKH�QRUWKHUQ�OHRSDUG�

IURJ��5DQD�SLSLHQV��LQ�&RORUDGR��-��+HUSHWRO�������������

&URZ��-��)��DQG�'HQQLVWRQ��&����������,QEUHHGLQJ�DQG�YDULDQFH�HIIHFWLYH�SRSXODWLRQ�QXPEHUV��

(YROXWLRQ�������������

&XHOODU��2��������(FRORJ\�RI�WKH�VSRWWHG�IURJ�5DQD�SUHWLRVD�LQ�ZHVWHUQ�8WDK���8QLYHUVLW\�RI�8WDK�

8QSXEO��5HSRUW���3UHSDUHG�IRU�8��6��%XUHDX�RI�/DQG�0DQDJHPHQW��6DOW�/DNH�&LW\�����SS�

&XHOODU��2���������(FRORFRJLFDO�REVHUYDWLRQV�RQ�5DQD�SUHWLRVD�LQ�ZHVWHUQ�8WDK���$OW\HV��

��������������������

'XPDV��3�&��������6WXGLHV�RI�WKH�5DQD�VSHFLHV�FRPSOH[�LQ�WKH�3DFLILF�1RUWKZHVW��&RSHLD�

�����������

)DOFRQHU��'��6����������,QWURGXFWLRQ�WR�TXDQWLWDWLYH�JHQHWLFV��SS�������1HZ�<RUN��1��<���-RKQ�

:LOH\�DQG�6RQV��,QF�

)DXWLQ��5�:��������%LRWLF�FRPPXQLWLHV�RI�QRUWKHUQ�GHVHUW�VKUXE�ELRPH�LQ�ZHVWHUQ�8WDK�

(FRORJLFDO�0RQRJUDSKV������������
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)HOOHUV��*��0��DQG�&��$��'URVW��������'LVDSSDUDQFH�RI�WKH�&DVFDGHV�IURJ�5DQD�FDVFDGDH�DW�WKH�

VRXWKHUQ�HGJH�RI�LWV�UDQJH��&DOLIRUQLD��86$��%LRO��&RQVHUY�������������

)LWFK��+�6��������7HPSHUDWXUH�UHVSRQVHV�LQ�IUHH�OLYLQJ�DPSKLELDQV�DQG�UHSWLOHV�RI�QRUWKHDVWHUQ�

.DQVDV��%XOO��0XV��1DW��+LVW��8QLY��.DQVDV������������

)UDQNOLQ��,��5����������(YROXWLRQDU\�FKDQJHV�LQ�VPDOO�SRSXODWLRQV��,Q�&RQVHUYDWLRQ�%LRORJ\���$Q�

HYROXWLRQDU\�HFRORJLFDO�SHUVSHFWLYH���HG��D��%��$��:��0��(��6RXOH���SS�����������

6XQGHUODQG��0$��6LQDXHU

*UHHQ�'�0����������6\VWHPDWLFV�DQG�HYROXWLRQ�RI�ZHVWHUQ�1RUWK�$PHULFDQ�IURJV�DOOLHG�WR�5DQD�

DXURUD�DQG�5DQD�%R\OLL��HOHFWURSKRUHWLF�HYLGHQFH���6\VW��=RRO�������������������

*UHHQ��'�0���7�)��6KDUEHO��-�.HDUVOH\��DQG�+�.DLVHU����������3RVWJODFLDO�UDQJH�IOXFWXDWLRQV��

JHQHWLF�VXEGLYLVLRQ�DQG�VSHFLDWLRQ�LQ�WKH�ZHVWHUQ�1RUWK�$PHULFDQ�VSRWWHG�IURJ�FRPSOH[��

5DQD�SUHWLRVD���(YROXWLRQ������������������

*UHHQ��'�0���+�.DLVHU��7�6KDUEHO��-��.HDUVOH\��DQG�.�5��0F$OOLVWHU����������&U\SWLF�VSHFLHV�RI�

VSRWWHG�IURJV��5DQD�SUHWLRVD�FRPSOH[��LQ�ZHVWHUQ�1RUWK�$PHULFD���&RSHLD��������������

*UXEE��-�&��������'LIIHUHQWLDO�SUHGDWLRQ�E\�*DPEXVLD�DIILQLV�RQ�WKH�HJJV�RI�VHYHQ�VSHFLHV�RI�

DQXUDQ�DPSKLELDQV��$P��0LGO��1DW�������������

+RYLQJK��3��������%LRJHRJUDSKLF�DVSHFWV�RI�OHHFKHV��PROOXVFV��DQG�DPSKLELDQV�LQ�WKH�

,QWHUPRXQWDLQ�UHJLRQ��*UHDW�%DVLQ�1DW�������������

BBBBBBBBB��������$TXDWLF�KDELWDWV��OLIH�KLVWRU\�REVHUYDWLRQV��DQG�]RRJHRJUDSKLF�FRQVLGHUDWLRQV�

RI�WKH�VSRWWHG�IURJ��5DQD�SUHWLRVD��LQ�7XOH�9DOOH\��8WDK���*UHDW�%DVLQ�1DW�������������

+RYLQJK��3���%��%HQWRQ��DQG�'��%RUQKROGW��������$TXDWLF�SDUDPHWHUV�DQG�OLIH�KLVWRU\�

REVHUYDWLRQV�RI�WKH�*UHDW�%DVLQ�VSDGHIRRW�WRDG�LQ�8WDK��*UHDW�%DVLQ�1DW�����������

+XEEV��&�/��0�0�6WHYHQVRQ��DQG�/�&��+XEEV�����������+\GURJUDSKLF�KLVWRU\�DQG�UHOLFW�ILVKHV�RI�

WKH�1RUWK�FHQWUDO�*UHDW�%DVLQ���&DOLI��$FDG��6FL���9RO��9,,,�������SS�

+H\HU��:�5��0�$��'RQQHOO\��5�:��0F'LDUPLG��/�&��+D\HN��DQG�0�6��)RVWHU����������0HDVXULQJ�

DQG�0RQLWRULQJ�%LRORJLFDO�'LYHUVLW\���6WDQGDUG�0HWKRGV�IRU�PSKLELDQV���6PLWKVRQLDQ�

,QVWLWXWH�������SS�

-DQVHQ��'�.��DQG�5�.��$QGHUVRQ��������)URJ�LQYHQWRU\�IRU�:LVFRQVLQ��8QLYHUVLW\�RI�:LVFRQVLQ��

6WHYHQV�3RLQW��8QSXEO��5HSRUW���SS�



��

.LUN��-�-����������:HVWHUQ�VSRWWHG�IURJ��5DQD�SUHWLRVD��PRUWDOLW\�IROORZLQJ�IRUHVW�VSUD\LQJ�RI�

''7���+HUS�5HYLHZ�������������

/DQGH��5����������0XWDWLRQ�DQG�&RQVHUYDWLRQ��&RQVHUYDWLRQ�%LRORJ\������������

/LFKW��/�(��������&RPSDUDWLYH�EUHHGLQJ�EHKDYLRU�RI�WKH�UHG�OHJJHG�IURJ��5DQD�DXURUD�DXURUD��

DQG�WKH�ZHVWHUQ�VSRWWHG�IURJ��5DQD�SUHWLRVD�SUHWLRVD��LQ�VRXWKZHVWHUQ�%ULWLVK�&ROXPELD��

&DQ��-��=RRO���������������

BBBBBBB��������%UHHGLQJ�KDELWV�DQG�HPEU\RQLF�WKHUPDO�UHTXLUHPHQWV�RI�WKH�IURJV��5DQD�DXURUD�

DXURUD�DQG�5DQD�SUHWLRVD�SUHWLRVD�LQ�WKH�3DFLILF�1RUWKZHVW��(FRORJ\������������

BBBBBBB��������6XUYLYDO�RI�HPEU\RV��WDGSROHV��DQG�DGXOWV�RI�WKH�IURJV�5DQD�DXURUD�DXURUD�DQG�

5DQD�SUHWLRVD�SUHWLRVD�V\PSDWULF�LQ�VRXWKZHVWHUQ�%ULWLVK�&ROXPELD��&DQ��-��=RRO��

�����������

BBBBBBB���������&RPSDUDWLYH�OLIH�KLVWRU\�IHDWXUHV�RI�WKH�ZHVWHUQ�VSRWWHG�IURJ��5DQD�SUHWLRVD�

IURP�ORZ��DQG�KLJK�HOHYDWLRQ�SRSXODWLRQV���&D��-��=RRO����������������

BBBBBBB���������)RRG�DQG�IHHGLQJ�EHKDYLRU�RU�V\PSDWULF�UHG�OHJJHG�IURJV��5DQD�DXURUD��DQG�

VSRWWHG�IURJV��5DQD�SUHWLRVD��LQ�VRXWKZHVWHUQ�%ULWLVK�&ROXPELD���&DQDGLDQ�)LHOG�1DW��

����������

/LQVGDOH��-�0���������$PSKLELDQV�DQG�UHSWLOHV�LQ�1HYDGD���3URF��$PHU�$FDG��$UWV�6FL�����������

����

/RGJH��'�0��������%LRORJLFDO�LQYDVLRQV��/HVVRQV�IRU�HFRORJ\���7UHQGV�LQ�(FRO��DQG�(YROXWLRQ��

����������

/RSH]��0��$��DQG�/RSH]�)DQMXO��&�������D���6SRQWDQHRXV�PXWDWLRQ�IRU�D�TXDQWLWDWLYH�WUDLW�LQ�

'URVRSKLOLD�PHODQRJDVWHU��,���5HVSRQVH�WR�DUWLILFLDO�VHOHFWLRQ��*HQHWLFDO�5HVHDUFK�����

��������

/RSH]��0��$��DQG�/RSH]�)DQMXO��&�������E���6SRQWDQHRXV�PXWDWLRQ�IRU�D�TXDQWLWDWLYH�WUDLW�LQ�

'URVSKLOLD�PHODQRJDVWHU��,,���'LVWULEXWLRQ�RI�PXWDQW�HIIHFWV�RQ�WKH�WUDLW�DQG�ILWQHVV��

*HQHWLFDO�5HVHDUFK�������������

/\QFK��0��/����������$�TXDQWLWDWLYH�JHQHWLF�SHUVSHFLWYH�RQ�FRVHUYDWLRQ�LVVXHV��,Q�&RQVHUYDWLRQ�

*HQHWLFV��&DVH�+LVWRULHV�IURP�1DWXUH��HG��-��&��$YLVH�DQG�-��/��+DPULFN���SS�����������

1HZ�<RUN��1HZ�<RUN��&KDSPDQ�DQG�+DOO�

0F$OOLVWHU��.�5���:�3��/HRQDUG�DQG�5�0��6WRUP����������6SRWWHG�IURJ��5DQD�SUHWLRVD��VXUYH\V�LQ�

WKH�3XJHW�7URXJK�RI�:DVKLQJWRQ��������������1RUWKZHVWHU�6FL�����������



��

0HUUHOO��'�-��������$�FRPSDULVRQ�RI�WKH�HVWLPDWHG�VL]H�DQG�WKH��HIIHFWLYH�VL]H��RI�EUHHGLQJ�

SRSXODWLRQV�RI�WKH�OHRSDUG�IURJ��5DQD�SLSLHQV��(YROXWLRQ������������

0RULW]��&���'RZOLQJ��7��DQG�%URZQ��:��0����������(YROXWLRQ�RI�DQLPDO�PLWRFKRQGULDO�'1$��

UHOHYDQFH�IRU�SRSXDWLRQ�ELRORJ\�DQG�V\VWHPDWLFV��$QQXDO�5HYLHZ�RI�(FRORJ\�DQG�

6\VWHPDWLFV�������������

0RUULV��5�/��DQG�:��:��7DQQHU��������7KH�HFRORJ\�RI�WKH�ZHVWHUQ�VSRWWHG�IURJ��5DQD�SUHWLRVD�

%DLUG�DQG�*LUDUG��D�OLIH�KLVWRU\�VWXG\��*UHDW�%DVLQ�1DW��������������

0R\OH��3�%��������(IIHFWV�RI�LQWURGXFHG�EXOOIURJV��5DQD�FDWHVEHLDQD��RQ�WKH�QDWLYH�IURJV�RI�WKH�

6DQ�-RDTXLQ�9DOOH\��&DOLIRUQLD��&RSHLD������������

1XVVEDXP��5�$���(�'��%URGLH�-U���DQG�5�0��6WRUP����������$PSKLELDQV�DQG�UHSWLOHV�RI�WKH�3DFLILF

1RUWKZHVW���8QLYHUVLW\�RI�,GDKR�3UHVV��0RVFRZ��,GDKR���SS����������

3HFKPDQQ��-�+�.���'�(��6FRWW��5�'��6HPOLWVFK��-�3��&DOGZHOO��/�-��9LWW�DQG�-�:�*LEERQV��������

'HFOLQLQJ�DPSKLELDQ�SRSXODWLRQV��7KH�SUREOHP�RI�VHSDUDWLQJ�KXPDQ�LPSDFWV�IURP�QDWXUDO

IOXFWXDWLRQV��6FLHQFH�������������

5DOOV��.��DQG�%DOORX��-����������([WLQFWLRQ��OHVVRQV�IURP�]RRV��,Q�*HQHWLFV�DQG�FRQVHUYDWLRQ��$�

UHIHUHQFH�IRU�PDQDJLQJ�ZLOG�DQLPDO�DQG�SODQW�SRSXODWLRQV��HG��&��0��6FKRQHZDOG�&R[��

6��0��&KDPEHUV��%��0DF%U\GH�DQG�/��7KRPDV���SS�����������1HZ�<RUN��%HQMDPLQ�

&XPPLQJV�

5RVV��'�$���'�/��6KLUOH\��3��$��:KLWH��DQG�/��'��/HQWVFK���������'LVWULEXWLRQ�RI�WKH�VSRWWHG�IURJ�

DORQJ�WKH�:DVDWFK�)URQW�LQ�8WDK��8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�3XEOLFDWLRQ�

1XPEHU����������SS�

5RVV��'�$���0�&��6WDQJHU��.��0F'RQDOG��'�/��6KLUOH\��3�$��:KLWH��DQG�/�'��/HQWVFK����������

'LVWULEXWLRQ��KDELWDW�XVH�DQG�UHODWLYH�DEXQGDQFH�LQGLFHV�RI�VSRWWHG�IURJV�LQ�WKH�:HVW�

'HVHUW��8WDK�����������8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�3XEOLFDWLRQ�1XPEHU��������

���SS�

5XVVHO��5�.���DQG�5�/�:DOODFH����������2FFXUUHQFH�RI�+DOLSHJXV�RFFLGXDOLV��'LJHQHD��

'HURJHQLGDH��DQG�RWKHU�WUHPDWRGHV�LQ�5DQD�SUHWLRVD��$QXUD��5DQLGDH�IURP�,GDKR��8�6�$����

7UDQV��$P��0LFURVF��6RF�����������������

6KLUOH\��'�/���������7UDQVORFDWLRQ�RI�VSRWWHG�IURJV�IURP�WKH�-RUGDQHOOH�5HVHUYRLU�%DVLQ��:DVDWFK

&RXQW\��8WDK��8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�3XEOLFDWLRQ�1XPEHU����������SS�

6RXOH
��0��(��*LOSLQ��0���&RQZD\��:��DQG�)RRVH��7����������7KH�PLOOHQLXP�DUN���+RZ�ORQJ�D�

YR\DJH��KRZ�PDQ\�VWDWHURRPV��KRZ�PDQ\�SDVVHQJHUV"�=RR�ELRORJ\������������



��

6RXOH
��0��(����������7KUHVKROGV�IRU�VXUYLYDO���PDLQWDLQLQJ�ILWQHVV�DQG�HYROXWLRQDU\�SRWHQWLDO��,Q�

&RQVHUYDWLRQ�ELRORJ\���DQ�HYROXWLRQDU\�HFRORJLFDO�SHUVSHFWLYH���HG��D��%��$��:��0��(��

6RXOH
���SS�����������6XQGHUODQG��0$��6LQDXHU

6WHEELQV��5�&��������$�ILHOG�JXLGH�WR�ZHVWHUQ�UHSWLOHV�DQG�DPSKLELDQV��+RXJKWRQ� 0LIIOLQ�&R��

%RVWRQ�����SS�

6YLKOD��$��������1RWHV�RQ�WKH�ZHVWHUQ�VSRWWHG�IURJ��5DQD�SUHWLRVD�SUHWLRVD��&RSHLD�����������

�����

7DQQHU��9�0��������$�V\QWRSLFDO�VWXG\�RI�8WDK�$PSKLELD��8WDK�$FDG��6FLHQFH������������

7KRPSVRQ��+�%����������'HVFULSWLRQ�RI�D�QHZ�VXEVSHFLHV�RI�5DQD�SUHWLRVD�IURP�1HYDGD���3URF��

%LRO��6RF��:DVK������������

7RRQH��5��$��������*HQHUDO�LQYHQWRU\�IRU�ZHVWHUQ�VSRWWHG�IURJV��5DQD�SUHWLRVD��LQ�WKH�+RXVH�

5DQJH�5HVRXUFH�$UHD��8WDK��8WDK�1DWXUDO�+HULWDJH�3URJUDP����SS�

7XUQHU��)�%����������/LIH�KLVWRU\�RI�WKH�ZHVWHU�VSRWWHG�IURJ�LQ�<HOORZVWRQH�1DWLRQDO�3DUN���

+HUSHWRORJLFD������������

7XUQHU��)�%���������$Q�DQDO\VLV�RI�WKH�IHHGLQJ�KDELWV�RI�5DQD�S��SUHWLRVD�LQ�<HOORZVWRQH�3DUN��

:\RPLQJ���$PHU��0LG��1DW������������������

7XUQHU��)�%����������3RSXODWLRQ�VWUXFWXUH�DQG�G\QDPLFV�RI�WKH�ZHVWHUQ�VSRWWHG�IURJ��5DQD�

S�SUHWLRVD��%DLUG�DQG�*LUDUG��LQ�<HOORZVWRQH�3DUN��:\RPLQJ��(FRO��0RQRJU������������

�����

7XUQHU��)�%��DQG�3�&��'XPDV��������5DQD�SUHWLRVD��&DWDORJXH�RI�$PHULFDQ�$PSKLELDQV�DQG�

5HSWLOHV��������������

8��6��*HRORJLFDO�6XUYH\����������+\GURORJLF�8QLW�0DS��������6WDWH�RI�8WDK���

:HOOV��.�'��������7KH�VRFLDO�EHKDYLRXU�RI�DQXUDQ�DPSKLELDQV��$QLPDO�%HKDYLRXU������������

:HUQHU��-�.��������$QXUDQV��3DJHV������,Q�'�(��'DYLV��HG���&5&�KDQGERRN�RI�FHQVXV�PHWKRGV�

IRU�WHUUHVWULDO�YHUWHEUDWHV��&5&�3UHVV��,QF��%RFD�5DWRQ��)/�

:KLWDNHU��-�2���6�3��&URVV��-�0��6NRYOLQ��DQG�&��0DVHU����������)RRG�KDELWV�RI�WKH�VSRWWHG�IURJ�

�5DQD�SUHWLRVD��IURP�PDQDJHG�VLWHV�LQ�*UDQW�&RXQW\��2UHJRQ���1RUWKZHVW�6FL������������

����

:LOOLDPV��-��*���.XEHOLN��.��$��5���/LYDN��.��-���5DIDOVNL��-��$���DQG�7LQJH\��6��9����������'1$



��

SRO\PRUSKLVPV�DPSOLILHG�E\�DUELWUDU\�SULPHUV�DUH�XVHIXO�DV�JHQHWLF�PDUNHUV��1XFOHLF

$FLGV�5HVHDUFK���������������

:ULJKW��$�+��DQG�$�$��:ULJKW����������+DQGERRN�RI�IURJV�DQG�WRDGV�RI�WKH�8QLWHG�6WDWHV�DQG�

&DQDGD���&RPVWRFN�3XEOLVKLQJ�$VVRFLDWHV��,WKDFD��1HZ�<RUN�

:ULJKW��6����������(YROXWLRQ�LQ�0HQGHOLDQ�SRSXODWLRQV��*HQHWLFV������������
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)25�63277('�)52*

7KLV�&RQVHUYDWLRQ�$JUHHPHQW��$JUHHPHQW��KDV�EHHQ�GHYHORSHG�WR�H[SHGLWH�LPSOHPHQWDWLRQ�RI

FRQVHUYDWLRQ�PHDVXUHV�IRU�VSRWWHG�IURJ�LQ�8WDK�DV�D�FROODERUDWLYH�DQG�FRRSHUDWLYH�HIIRUW�DPRQJ

UHVRXUFH�DJHQFLHV�DQG�SULYDWH�ODQG�RZQHUV���7KUHDWV�WKDW�ZDUUDQW�VSRWWHG�IURJ�OLVWLQJ�DV�D�VHQVLWLYH

VSHFLHV�E\�VWDWH�DQG�IHGHUDO�DJHQFLHV�DQG�DV�WKUHDWHQHG�RU�HQGDQJHUHG�XQGHU�WKH�(QGDQJHUHG�6SHFLHV

$FW�RI�������DV�DPHQGHG��(6$���VKRXOG�EH�VLJQLILFDQWO\�UHGXFHG�RU�HOLPLQDWHG�WKURXJK

LPSOHPHQWDWLRQ�RI�WKLV�$JUHHPHQW�DQG�WKH�DWWDFKHG�&RQVHUYDWLRQ�6WUDWHJ\��6WUDWHJ\����7KLV

$JUHHPHQW�ZLOO�SURYLGH�DGGLWLRQDO�PHDVXUHV�WR�HQKDQFH�VSRWWHG�IURJ�SRSXODWLRQV�WKDW�FDQQRW�EH

UHTXLUHG�XQGHU�(6$��7DEOH����

*2$/�

(QVXUH�WKH�ORQJ�WHUP�FRQVHUYDWLRQ�RI�VSRWWHG�IURJ�ZLWKLQ�LWV�KLVWRULF�UDQJH�DQG�DVVLVW�LQ�WKH

GHYHORSPHQW�RI�VWDWHZLGH�FRQVHUYDWLRQ�HIIRUWV�

2%-(&7,9(6�

7KH�IROORZLQJ�WZR�REMHFWLYHV�ZLOO�EH�UHTXLUHG�WR�DWWDLQ�WKH�JRDO�RI�WKLV�VWUDWHJ\���

2EMHFWLYH�����7R�HOLPLQDWH�RU�VLJQLILFDQWO\�UHGXFH�WKUHDWV�WR�VSRWWHG�IURJ�DQG�LWV�KDELWDW�WR�WKH�H[WHQW

QHFHVVDU\�WR�SUHYHQW�WKH�GDQJHU�WKDW�SRSXODWLRQV�ZLOO�EHFRPH�H[WLQFW�WKURXJKRXW�RU�D�SDUW�RI�WKHLU

UDQJH�LQ�8WDK��RU�WKH�OLNHOLKRRG�WKDW�WKHVH�SRSXODWLRQV�ZLOO�EHFRPH�HQGDQJHUHG�ZLWKLQ�WKH�IRUHVHHDEOH

IXWXUH�WKURXJKRXW�DOO�RU�D�SDUW�RI�WKHLU�UDQJH�LQ�8WDK�

2EMHFWLYH����7R�UHVWRUH�DQG�PDLQWDLQ�D�VXIILFLHQW�QXPEHU�RI�SRSXODWLRQV�RI�VSRWWHG�IURJ�DQG�WKH

KDELWDW�WR�VXSSRUW�WKHVH�SRSXODWLRQV�WKURXJKRXW�LWV�KLVWRULF�UDQJH�LQ�8WDK�WKDW�ZLOO�HQVXUH�WKH

FRQWLQXHG�H[LVWHQFH�RI�WKH�VSHFLHV��

:DVDWFK�)URQW�*08���7R�UHVWRUH��PDLQWDLQ��DQG�SURWHFW�SRSXODWLRQV�LQ�ILYH�RI�WKH�VL[

VXEXQLWV�ZLWKLQ�WKH�KLVWRULF�UDQJH���$�PLQLPXP�RI�WKUHH�RI�WKH�ILYH�VXEXQLWV�PXVW�KDYH�DW�OHDVW

RQH�SRSXODWLRQ�ZLWK�DQ�HIIHFWLYH�SRSXODWLRQ�VL]H�RI������LQGLYLGXDOV�LQ�WKUHH�RXW�RI�HYHU\�ILYH

\HDUV���$Q\�DQG�DOO�DGGLWLRQDO�SRSXODWLRQV�PXVW�EH�PDLQWDLQHG�ZLWK�D�PLQLPXP�HIIHFWLYH

SRSXODWLRQ�VL]H�RI����LQGLYLGXDOV�HDFK��

6HYLHU�5LYHU�*08���7R�UHVWRUH��PDLQWDLQ��DQG�SURWHFW�D�SRSXODWLRQ�ZLWK�DQ�HIIHFWLYH

SRSXODWLRQ�VL]H�RI������LQGLYLGXDOV�LQ�WKH�6DQ�3LWFK�VXEXQLW��

:HVW�'HVHUW�*08���7R�UHVWRUH��PDLQWDLQ��DQG�SURWHFW�SRSXODWLRQV�LQ�WKUHH�VXEXQLWV�ZLWKLQ�WKH

KLVWRULF�UDQJH���(DFK�RI�WKHVH�VXEXQLWV�PXVW�KDYH�DW�OHDVW�RQH�SRSXODWLRQ�ZLWK�DQ�HIIHFWLYH

SRSXODWLRQ�VL]H�RI������LQGLYLGXDOV�LQ�WKUHH�RXW�RI�HYHU\�ILYH�\HDUV����$Q\�DQG�DOO�DGGLWLRQDO

SRSXODWLRQV�PXVW�EH�PDLQWDLQHG�ZLWK�D�PLQLPXP�HIIHFWLYH�SRSXODWLRQ�RI����LQGLYLGXDOV�HDFK��

%HDU�5LYHU�*08���7R�FRQGXFW�H[WHQVLYH�KDELWDW�VXUYH\V�DQG�HYDOXDWLRQ�VWXGLHV�WR�GHWHUPLQH

LI�VSRWWHG�IURJ�KLVWRULFDOO\�RU�FXUUHQWO\�RFFXU�LQ�DQ\�RI�WKH�ILYH�VXEXQLWV�



�

7KHVH�REMHFWLYHV�ZLOO�EH�UHDFKHG�WKURXJK�LPSOHPHQWDWLRQ�RI�WKH�VSHFLILF�PHDVXUHV�VHW�IRUWK�LQ�7DEOHV

��WKURXJK���RI�WKH�$JUHHPHQW�DQG�IXUWKHU�GLVFXVVHG�LQ�WKH�6WUDWHJ\���+RZHYHU��WKH�VWDWXV�RI�VSRWWHG

IURJ�ZLOO�EH�HYDOXDWHG�DQQXDOO\�WR�DVVHVV�SURJUDP�SURJUHVV���7KH�SDUWLHV�WR�WKLV�$JUHHPHQW�XQGHUVWDQG

WKDW�IDLOXUH�WR�LPSOHPHQW�WKH�6SRWWHG�)URJ�&RQVHUYDWLRQ�$JUHHPHQW�DQG�6WUDWHJ\�RU�WKH�IDLOXUH�RI

VXFK�PHDVXUHV�WR�UHPRYH�WKUHDWV�WR�WKH�VSHFLHV©�FRQWLQXHG�H[LVWHQFH�ZLOO�EH�FRQVLGHUHG�E\�WKH�8�6�

)LVK�DQG�:LOGOLIH�6HUYLFH�LQ�PDNLQJ�LWV�GHWHUPLQDWLRQ�RU�ZKHWKHU�OLVWLQJ�RI�SRSXODWLRQV�LQ�RQH�RU�DOO

RI�WKH�*08©V�LV�UHTXLUHG�XQGHU�WKH�(6$�

,� 27+(5�63(&,(6�,192/9('

7KH�SULPDU\�IRFXV�RI�WKLV�DJUHHPHQW�LV�WKH�FRQVHUYDWLRQ�DQG�HQKDQFHPHQW�RI�VSRWWHG�IURJ�DQG�WKH

HFRV\VWHPV�XSRQ�ZKLFK�WKH\�GHSHQG��KRZHYHU��RWKHU�VSHFLHV�RFFXUULQJ�ZLWKLQ�RU�DGMDFHQW�WR�VSRWWHG

IURJ�KDELWDW�PD\�DOVR�EHQHILW���6RPH�RI�WKHVH�VSHFLHV�LQFOXGH�OHDVW�FKXE��,RWLFKWK\V�SKOHJHWKRQWLV��

&DOLIRUQLD�IORDWHU��$QRGRWD�FDOLIRUQLHQVLV���8WHV�ODGLHV©�WUHVVHV��6SLUDQWKHV�GLOXYLDOLV���HWF����%\�XVLQJ

DQ�HFRV\VWHP�DSSURDFK��WKH�DFFRPSOLVKPHQW�RI�DFWLRQV�LGHQWLILHG�LQ�WKH�6WUDWHJ\�VKRXOG�VLJQLILFDQWO\

UHGXFH�RU�HOLPLQDWH�WKUHDWV�IRU�VHYHUDO�RI�WKHVH�VSHFLHV�DQG�WKH�QHHG�IRU�IHGHUDO�SURWHFWLRQ�SXUVXDQW�WR

WKH�(6$��

++� +081.8'&�2#46+'5

7VCJ�&GRCTVOGPV�QH�0CVWTCN�4GUQWTEGU

&KXKUKQP�QH�9KNFNKHG�4GUQWTEGU

�����9GUV�0QTVJ�6GORNG

5CNV�.CMG�%KV[��7VCJ������������

7PKVGF�5VCVGU�&GRCTVOGPV�QH�VJG�+PVGTKQT

(KUJ�CPF�9KNFNKHG�5GTXKEG

2�1��$QZ������

&GPXGT��%QNQTCFQ��������

$WTGCW�QH�.CPF�/CPCIGOGPV��7VCJ�5VCVG�1HHKEG

����5QWVJ�5VCVG�5VTGGV

5CNV�.CMG�%KV[��7VCJ��������

$WTGCW�QH�4GENCOCVKQP��7RRGT�%QNQTCFQ�4GIKQPCN�1HHKEG

����5QWVJ�5VCVG�5VTGGV��4/�����

5CNV�.CMG�%KV[��7VCJ�������������

7VCJ�4GENCOCVKQP�/KVKICVKQP�CPF�%QPUGTXCVKQP�%QOOKUUKQP

����9������5���5WKVG����

5CNV�.CMG�%KV[��7VCJ��������
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&RQIHGHUDWHG�7ULEHV�RI�WKH�*RVKXWH�5HVHUYDWLRQ

3�2��%R[�����

,EDSDK��8WDK������

&HQWUDO�8WDK�:DWHU�&RQVHUYDQF\�'LVWULFW

����:HVW������6RXWK

2UHP��8WDK��������

6HSDUDWH�0HPRUDQGXP��D��RI�8QGHUVWDQGLQJ�DQG�&RRSHUDWLYH�$JUHHPHQWV�ZLOO�EH�GHYHORSHG�ZLWK

DGGLWLRQDO�SDUWLHV�DV�QHFHVVDU\�WR�HQVXUH�LPSOHPHQWDWLRQ�RI�VSHFLILF�FRQVHUYDWLRQ�PHDVXUHV�

:KLOH�WKH�8WDK�)LHOG�2IILFH��5HJLRQ���RI�WKH�):6�PDLQWDLQV�WKH�)HGHUDO�OHDG�LQ�WKH�UHFRYHU\�HIIRUWV

IRU�WKH�VSRWWHG�IURJ�LQ�8WDK��VSRWWHG�IURJ�GLVWULEXWLRQ�LV�QRW�OLPLWHG�WR�8WDK���$GGLWLRQDO�SRSXODWLRQV

RI�VSRWWHG�IURJ�H[LVW�LQ�:DVKLQJWRQ��2UHJRQ��&DOLIRUQLD��,GDKR��0RQWDQD��1HYDGD��DQG�:\RPLQJ��

7KH�%RQQHYLOOH�%DVLQ�&RQVHUYDWLRQ�DQG�5HFRYHU\�7HDP��%%&57��ZLOO�FRRSHUDWH�DQG�FRRUGLQDWH

ZLWK�WKHVH�6WDWHV�LQ�WKH�LPSOHPHQWDWLRQ�RI�WKLV�$JUHHPHQW���$GGLWLRQDOO\��WKH�):6��8WDK�)LHOG�2IILFH�

LQ�FRRSHUDWLRQ�ZLWK�DSSURSULDWH�VWDWHV��ZLOO�GHYHORS�DQ�XPEUHOOD�GRFXPHQW�WR�FRRUGLQDWH�PDQDJHPHQW

RI�VSRWWHG�IURJ�WKURXJKRXW�LWV�UDQJH�

,,,� $87+25,7<

�7KH�VLJQDWRU\�SDUWLHV�KHUHWR�HQWHU�LQWR�WKLV�&RQVHUYDWLRQ�$JUHHPHQW�DQG�WKH�DWWDFKHG�&RQVHUYDWLRQ

6WUDWHJ\�XQGHU�IHGHUDO�DQG�VWDWH�ODZ��DV�DSSOLFDEOH��LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��6HFWLRQ���F�����RI�WKH

(6$��ZKLFK�VWDWHV�WKDW��WKH�SROLF\�RI�&RQJUHVV�LV�WKDW�)HGHUDO�DJHQFLHV�VKDOO�FRRSHUDWH�ZLWK�6WDWH�DQG

ORFDO�DJHQFLHV�WR�UHVROYH�ZDWHU�UHVRXUFH�LVVXHV�LQ�FRQFHUW�ZLWK�FRQVHUYDWLRQ�RI�HQGDQJHUHG�VSHFLHV��

��$OO�SDUWLHV�WR�WKLV�$JUHHPHQW�UHFRJQL]H�WKDW�WKH\�HDFK�KDYH�VSHFLILF�VWDWXWRU\�UHVSRQVLELOLWLHV�WKDW

FDQQRW�EH�GHOHJDWHG��SDUWLFXODUO\�ZLWK�UHVSHFW�WR�WKH�PDQDJHPHQW�DQG�FRQVHUYDWLRQ�RI�ZLOGOLIH��LWV

KDELWDW�DQG�WKH�PDQDJHPHQW��GHYHORSPHQW�DQG�DOORFDWLRQ�RI�ZDWHU�UHVRXUFHV���1RWKLQJ�LQ�WKLV

$JUHHPHQW�RU�WKH�6WUDWHJ\�LV�LQWHQGHG�WR�DEURJDWH�DQ\�RI�WKH�SDUWLHV
�UHVSHFWLYH�UHVSRQVLELOLWLHV�

��7KLV�$JUHHPHQW�LV�VXEMHFW�WR�DQG�LV�LQWHQGHG�WR�EH�FRQVLVWHQW�ZLWK�DOO�DSSOLFDEOH�)HGHUDO�DQG�6WDWH

ODZV�DQG�LQWHUVWDWH�FRPSDFWV�

,9� 67$786�2)�63277('�)52*

,Q�������WKH�8��6��)LVK�DQG�:LOGOLIH�6HUYLFH��):6��ZDV�SHWLWLRQHG�WR�OLVW�WKH�VSRWWHG�IURJ��UHIHUUHG�WR

DV�5DQD�SUHWLRVD��XQGHU�WKH�(QGDQJHUHG�6SHFLHV�$FW��)HGHUDO�5HJLVWHU���>����@����������7KH�):6

UXOHG�RQ����$SULO������WKDW�WKH�OLVWLQJ�RI�VSRWWHG�IURJ�ZDV�ZDUUDQWHG�DV�D�SULRULW\���IRU�WKH�:DVDWFK

)URQW�SRSXODWLRQV�DQG�D�SULRULW\���IRU�WKH�:HVW�'HVHUW�SRSXODWLRQV��EXW�SUHFOXGHG�GXH�WR�KLJKHU

SULRULWLHV��)HGHUDO�5HJLVWHU���>��@����������7KH�PDMRU�LPSHWXV�EHKLQG�WKH�SURSRVHG�OLVWLQJ�ZDV�WKH

UHGXFWLRQ�LQ�GLVWULEXWLRQ�DVVRFLDWHG�ZLWK�LPSDFWV�IURP�XUEDQ�DQG�ZDWHU�GHYHORSPHQWV�DQG�WKH

LQWURGXFWLRQ�RI�QRQQDWLYH�VSHFLHV�LQ�8WDK���2Q�6HSWHPEHU����������WKH�):6�PDLQWDLQHG�WKH�VDPH

VWDWXV�IRU�VSRWWHG�IURJ��KRZHYHU��WKH\�XSGDWHG�WKH�FRPPRQ�DQG�VFLHQWLILF�QDPH�RI�WKH�8WDK
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SRSXODWLRQV��)HGHUDO�5HJLVWHU���^���`���������7KH�):6�QRZ�UHIHUV�WR�WKH�VSRWWHG�IURJ�DV�WKH

&ROXPELD�VSRWWHG�IURJ��5DQD�OXWHLYHQWULV���

6LQFH�WKH�SHWLWLRQ�WR�OLVW�VSRWWHG�IURJ�DV�D�WKUHDWHQHG�VSHFLHV�ZDV�UHFHLYHG�LQ�������VHYHUDO

FRQVHUYDWLRQ�DQG�UHFRYHU\�DFWLYLWLHV�KDYH�RFFXUUHG�WKDW�KDYH�UHGXFHG�WKUHDWV�WR�VSRWWHG�IURJ�LQ�8WDK��

7KHVH�DFWLYLWLHV�LQFOXGH�VXUYH\V����WRWDO���VWXGLHV����WRWDO���JHQHWLF�DQDO\VHV����\HDUV����KDELWDW

HQKDQFHPHQW����SURMHFWV���FRPSOHWHG�DQG�SODQQHG�ODQG�DFTXLVLWLRQ��������DFUHV���LQFUHDVHG�UHJXODWRU\

PHFKDQLVPV�DQG�VWDWHZLGH�PRQLWRULQJ�HIIRUWV����\HDUV����'HWDLOV�RQ�WKHVH�DFFRPSOLVKPHQWV�DUH

VXPPDUL]HG�LQ�7DEOH���DQG�GHVFULEHG�LQ�WKH�6WUDWHJ\�

&RPPLWPHQWV�WR�FDUU\�RXW�FXUUHQW�DQG�IXWXUH�DFWLRQV�LGHQWLILHG�LQ�WKLV�$JUHHPHQW�DQG�6WUDWHJ\�ZLOO

SULPDULO\�EH�IXQGHG�E\�WZR�VRXUFHV���,Q�������&RQJUHVV�VLJQHG�WKH�&HQWUDO�8WDK�3URMHFW�&RPSOHWLRQ

$FW���8QGHU�WKLV�DFW��IXQGLQJ�ZDV�DXWKRUL]HG�IRU�VXUYH\V�RI�VHQVLWLYH�SODQW�DQG�DQLPDO�VSHFLHV�LQ�8WDK

DQG�RWKHU�IHGHUDO�UHFODPDWLRQ�SURMHFWV�LQ�8WDK�RQ�ILVK��ZLOGOLIH��DQG�UHFUHDWLRQ�UHVRXUFHV���,Q�������WKH

8WDK�6WDWH�OHJLVODWXUH�SDVVHG�D�ELOO�WKDW�HVWDEOLVKHG�D�PXOWL�PLOOLRQ�GROODU�IXQG�WKDW�DOORFDWHV�PRQH\

IRU�WKH�HQGDQJHUHG��WKUHDWHQHG�DQG�VHQVLWLYH�VSHFLHV���

9� 352%/(06�)$&,1*�7+(�63(&,(6

7KH�VXFFHVV�RI�DQ\�FRQVHUYDWLRQ�RU�UHFRYHU\�SURJUDP�GHSHQGV�RQ�HOLPLQDWLQJ�RU�UHGXFLQJ�WKH�LPSDFW

RI�DFWLYLWLHV�WKDW�WKUHDWHQ�WKH�VSHFLHV�H[LVWHQFH���7KH�IROORZLQJ�OLVW�LV�D�FRPSLODWLRQ�RI�WKUHDWV�DV

SHUFHLYHG�E\�WKH�UHVHDUFKHUV�DQG�PDQDJHUV�RI�VSRWWHG�IURJ�SRSXODWLRQV����7KH�6WUDWHJ\�SURYLGHV�D

GHWDLOHG�UHYLHZ�RI�WKH�SUREOHPV�DQG�WKUHDWV�WR�WKH�VSHFLHV�WKDW�VLJQDWRULHV�WR�WKLV�DJUHHPHQW�ZLOO

DGGUHVV�ZLWK�PDQDJHPHQW�DFWLRQV���)RU�FRQVLVWHQF\��WKH�JHQHUDO�IRUPDW�LV�EDVHG�RQ�WKH�ILYH�FULWHULD

FRQVLGHUHG�IRU�IHGHUDO�OLVWLQJ�RI�D�VSHFLHV�LQ�6HFWLRQ���D�����RI�WKH�(6$�

$� 7KH�SUHVHQW�RU�WKUHDWHQHG�GHVWUXFWLRQ��PRGLILFDWLRQ��RU�FXUWDLOPHQW�RI�LWV�KDELWDW�RU

UDQJH��+DELWDW�/RVV�

%� 'LVHDVH��SUHGDWLRQ��FRPSHWLWLRQ�DQG�K\EULGL]DWLRQ��1RQQDWLYH�,QWHUDFWLRQV�

&� 2YHU�XWLOL]DWLRQ�IRU�FRPPHUFLDO��UHFUHDWLRQDO��VFLHQWLILF��RU�HGXFDWLRQDO�SXUSRVHV��2YHU

XWLOL]DWLRQ�

'� 7KH�LQDGHTXDF\�RI�H[LVWLQJ�UHJXODWRU\�PHFKDQLVPV��5HJXODWLRQV�

(� 2WKHU�QDWXUDO��H�J��GURXJKW��RU�KXPDQ�LQGXFHG��H�J��VRFLR�SROLWLFDO��IDFWRUV��DIIHFWLQJ

LWV�FRQWLQXHG�H[LVWHQFH��2WKHU�)DFWRUV�

9,,� 5(48,5('�&216(59$7,21�$&7,216

7R�PHHW�WKH�JRDO�DQG�REMHFWLYHV�RI�WKLV�$JUHHPHQW��WKH�SDUWLHV�DJUHH�WR�XQGHUWDNH�WKH�VSHFLILF

PHDVXUHV�VHW�IRUWK�LQ�7DEOHV���WKURXJK���RI�WKLV�$JUHHPHQW���:KHUH�UHVSRQVLELOLW\�IRU�XQGHUWDNLQJ�D

VSHFLILF�DFWLRQ�KDV�QRW�EHHQ�DVVLJQHG�LQ�WKLV�$JUHHPHQW��WKH�SDUWLHV�DJUHH�WR�LPSOHPHQW�VXFK�PHDVXUHV

WKURXJK�DGGLWLRQDO�DJUHHPHQWV�DV�DSSURSULDWH���

��

$� 'HWHUPLQH�EDVHOLQH�VSRWWHG�IURJ�GLVWULEXWLRQ�DQG�DYDLODEOH�KDELWDW��6XUYH\V�

%� 'HWHUPLQH�EDVHOLQH�VSRWWHG�IURJ�SRSXODWLRQ��OLIH�KLVWRU\�DQG�KDELWDW�QHHGV��6WXGLHV�



�

&� 'HWHUPLQH�DQG�PDLQWDLQ�JHQHWLF�FRPSRVLWLRQ�DQG�LQWHJULW\��*HQHWLF�$QDO\VLV�

'� $XJPHQW�RU�H[SDQG�VSRWWHG�IURJ�SRSXODWLRQV�DQG�GLVWULEXWLRQ�ZLWKLQ�WKH�KLVWRULF�UDQJH

WKURXJK�LQWURGXFWLRQ�RU�UHLQWURGXFWLRQ�IURP�HLWKHU�WUDQVSODQWHG�RU�VSRWWHG�IURJ�UDLVHG

LQ�D�GHVLJQDWHG�KDWFKHU\�IDFLOLW\��5DQJH�([SDQVLRQ�

(� (QKDQFH�DQG�PDLQWDLQ�KDELWDW��+DELWDW�(QKDQFHPHQW�

)� 6HOHFWLYHO\�FRQWURO�QRQQDWLYH�VSHFLHV��1RQQDWLYH�&RQWURO�

*� 3URWHFW�DQG�SURYLGH�KDELWDW�IRU�VSRWWHG�IURJ��+DELWDW�$FTXLVLWLRQ�

+� 0RQLWRU�SRSXODWLRQV�DQG�KDELWDW��0RQLWRULQJ�

,� 'HYHORS�PLWLJDWLRQ�SURWRFROV�IRU�SURSRVHG�GHYHORSPHQW�SURMHFWV�DQG�IXWXUH�KDELWDW

DOWHUDWLRQ��ZKHUH�QHHGHG��0LWLJDWLRQ�

-� 3URWHFW�6SRWWHG�IURJ�SRSXODWLRQV�WKURXJK�UHJXODWRU\�PHFKDQLVPV��5HJXODWLRQV�

9,,,� &216(59$7,21�6&+('8/(�$1'�$66(660(17

,Q�DGGLWLRQ��IRXU�JHQHUDO�DGPLQLVWUDWLYH�DFWLRQV��DV�RXWOLQHG�EHORZ��ZLOO�EH�LPSOHPHQWHG�

&RRUGLQDWLQJ�&RQVHUYDWLRQ�$FWLYLWLHV

�$GPLQLVWUDWLRQ�RI�WKH�$JUHHPHQW�ZLOO�EH�FRQGXFWHG�E\�WKH�%RQQHYLOOH�%DVLQ�&RQVHUYDWLRQ�DQG

5HFRYHU\�7HDP��%%&57��LQ�FRRUGLQDWLRQ�ZLWK�RWKHU�LQYROYHG�VWDWHV���7KH�%%&57�ZLOO�FRQVLVW�RI�D

GHVLJQDWHG�UHSUHVHQWDWLYH�IURP�VLJQDWRULHV�WR�WKLV�$JUHHPHQW�DQG�PD\�LQFOXGH�WHFKQLFDO�DQG�OHJDO

DGYLVRUV�DQG�RWKHU�PHPEHUV�DV�GHHPHG�QHFHVVDU\�E\�WKH�VLJQDWRULHV���

�%HFDXVH�WKH�DUHDV�RI�FRQFHUQ�FRYHUHG�E\�WKLV�$JUHHPHQW�DUH�ORFDWHG�LQ�8WDK��DQG�EHFDXVH�WKH�6WDWH

RI�8WDK�SUHVHQWO\�KDV�SULPDU\�MXULVGLFWLRQ�RYHU�VSRWWHG�IURJ�ZLWKLQ�WKH�6WDWH��WKH�GHVLJQDWHG�%%&57

OHDGHU�ZLOO�EH�WKH�8WDK�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV��8':5�

UHSUHVHQWDWLYH��

�$XWKRULW\�RI�%%&57�VKDOO�EH�OLPLWHG�WR�PDNLQJ�UHFRPPHQGDWLRQV�IRU�WKH�FRQVHUYDWLRQ�RI�VSRWWHG

IURJ�WR�WKH�'LUHFWRU�RI�8':5���7KH�'LUHFWRU�ZLOO�SURYLGH�FRSLHV�RI�FRPPHQWV��UHFRPPHQGDWLRQV�

DQG�DFWLRQV�WR�WKH�VLJQDWRULHV�DQG�WR�RWKHU�LQWHUHVWHG�SDUWLHV�XSRQ�UHTXHVW�

�7KH�%%&57�ZLOO�PHHW�DQQXDOO\�WR�GHYHORS�\HDUO\�FRQVHUYDWLRQ�VFKHGXOHV�DQG�UHYLHZ�EXGJHWV���

�7KH�%%&57�ZLOO�PHHW�RQ�D�VHPLDQQXDO�EDVLV�WR�UHSRUW�RQ�SURJUHVV�DQG�HIIHFWLYHQHVV�RI�WKH�6WUDWHJ\

LPSOHPHQWDWLRQ��

�7KH�%%&57�ZLOO�UHYLVH�WKH�6WUDWHJ\�DV�QHHGHG�

�%%&57�PHHWLQJV�ZLOO�EH�RSHQ�WR�LQWHUHVWHG�SDUWLHV���0LQXWHV�RI�WKH�PHHWLQJV�DQG�SURJUHVV�UHSRUWV

ZLOO�EH�GLVWULEXWHG�WR�WKH�%%&57��WKH�WHFKQLFDO�DGYLVRUV�DQG�WR�RWKHU�LQWHUHVWHG�SDUWLHV��XSRQ�UHTXHVW�

E\�WKH�%%&57�OHDGHU�
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,PSOHPHQWLQJ�&RQVHUYDWLRQ�6FKHGXOH

�$�WRWDO�RI����\HDUV�LV�DQWLFLSDWHG�IRU�FRPSOHWLRQ�RI�DOO�DFWLRQV�LGHQWLILHG�DQG�VSHFLILHG�LQ�WDEOHV��

WKURXJK�RI�WKLV�$JUHHPHQW�DQG�LQ�WKH�6WUDWHJ\���7KH�WLPHWDEOH�IRU�FRPSOHWLRQ�RI�VSHFLILF�PHDVXUHV�LV

VHW�IRUWK�LQ�7DEOHV���WKURXJK���RI�WKLV�$JUHHPHQW���:KHUH�QR�WLPH�IRU�FRPSOHWLRQ�LV�VWDWHG��WKH�WLPLQJ

RI�VXFK�DFWLRQV�ZLOO�EH�GHWHUPLQHG�E\�WKH�%%&57���

�$V�OHDGHU�RI�WKH�%%&57��WKH�8':5�ZLOO�FRRUGLQDWH�FRQVHUYDWLRQ�DFWLYLWLHV�DQG�PRQLWRU

FRQVHUYDWLRQ�DFWLRQV�FRQGXFWHG�E\�SDUWLFLSDQWV�RI�WKLV�$JUHHPHQW�WR�GHWHUPLQH�LI�DOO�DFWLRQV�DUH�LQ

DFFRUGDQFH�ZLWK�WKH�6WUDWHJ\�DQG�DQQXDO�VFKHGXOH�

�&RQVHUYDWLRQ�DFWLRQV�ZLOO�EH�VFKHGXOHG�DQG�UHYLHZHG�RQ�DQ�DQQXDO�EDVLV�E\�WKH�VLJQDWRULHV�XVLQJ

UHFRPPHQGDWLRQV�IURP�WKH�WHDP���$FWLYLWLHV�WKDW�DUH�DQWLFLSDWHG�WR�EH�FRQGXFWHG�RYHU�D����\HDU�SHULRG

DUH�OLVWHG�LQ�7DEOHV���WKURXJK�����$OWKRXJK�WKH�6WUDWHJ\�LV�D�IOH[LEOH�GRFXPHQW�DQG�ZLOO�EH�UHYLVHG

DQQXDOO\��WKH�JRDO�DQG�REMHFWLYHV�RI�WKLV�$JUHHPHQW�DQG�WKH�VSHFLILF�PHDVXUHV�VHW�IRUWK�LQ�7DEOHV��

WKURXJK���RI�WKLV�$JUHHPHQW�FDQ�RQO\�EH�DPHQGHG�WKURXJK�WKH�DVVHQW�RI�DOO�SDUWLHV�

)XQGLQJ�&RQVHUYDWLRQ�$FWLRQV

�)XQGLQJ�IRU�WKH�$JUHHPHQW�ZLOO�EH�SURYLGHG�E\�D�YDULHW\�RI�VRXUFHV���)HGHUDO��VWDWH�DQG�ORFDO

VRXUFHV�ZLOO�QHHG�WR�SURYLGH�RU�VHFXUH�IXQGLQJ�WR�LQLWLDWH�SURFHGXUHV�RI�WKH�$JUHHPHQW�DQG�6WUDWHJ\�

��)HGHUDO�VRXUFHV�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��WKH�8QLWHG�6WDWHV�)RUHVW�6HUYLFH��86)6��

):6��%XUHDX�RI�/DQG�0DQDJHPHQW��%/0���8WDK�5HFODPDWLRQ�0LWLJDWLRQ�DQG�&RQVHUYDWLRQ

&RPPLVVLRQ��850&&���%XUHDX�RI�5HFODPDWLRQ��%5���&HQWUDO�8WDK�3URMHFW�&RPSOHWLRQ�$FW

�&83&$���/DQG�DQG�:DWHU�&RQVHUYDWLRQ��/:&��IXQGV�DQG�WKH�1DWXUDO�5HVRXUFH

&RQVHUYDWLRQ�6HUYLFH��15&6��

��6WDWH�IXQGLQJ�VRXUFHV�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��GLUHFW�DSSURSULDWLRQ�RI�IXQGV�E\�WKH

OHJLVODWXUH��LQFOXGLQJ�WKH�PLWLJDWLRQ�IXQG���&RPPXQLW\�,PSDFW�%RDUGV��:DWHU�5HVRXUFHV

5HYROYLQJ�IXQGV��6WDWH�'HSDUWPHQW�RI�$JULFXOWXUH��$5'���DQG�6WDWH�5HVRXUFH�0DQDJHPHQW

$JHQFLHV�

��/RFDO�VRXUFHV�RI�IXQGLQJ�ZLOO�EH�SURYLGHG�E\�ZDWHU�GLVWULFWV��1DWLYH�$PHULFDQ�DIILOLDWLRQV�

FLWLHV�DQG�WRZQV��FRXQWLHV��ORFDO�LUULJDWLRQ�FRPSDQLHV��DQG�RWKHU�VXSSRUWLQJ�DSSURSULDWLRQV�DQG

PD\�EH�OLPLWHG�GXH�WR�IDFWRUV�EH\RQG�ORFDO�FRQWURO�

�,Q�NLQG�FRQWULEXWLRQV�LQ�WKH�IRUP�RI�SHUVRQQHO��ILHOG�HTXLSPHQW��VXSSOLHV�HWF���ZLOO�EH�SURYLGHG�E\

SDUWLFLSDWLQJ�DJHQFLHV��7DEOH������,Q�DGGLWLRQ��HDFK�DJHQF\�ZLOO�KDYH�VSHFLILF�WDVNV��UHVSRQVLELOLWLHV�

DQG�SURSRVHG�DFWLRQV�FRPPLWPHQWV�UHODWHG�WR�WKHLU�LQ�NLQG�FRQWULEXWLRQV�����

�,W�LV�SURMHFWHG�WKDW�DFWLRQV�LQYROYHG�ZLWK�WKH�H[SDQVLRQ�RI�KDELWDW�DQG�SRSXODWLRQV�ZLOO�UHTXLUH�WKH

JUHDWHVW�H[SHQVH�GXULQJ�WKH�ILUVW�ILYH�\HDUV�RI�WKH�DJUHHPHQW�



�

�,W�LV�XQGHUVWRRG�WKDW�DOO�IXQGLQJ�FRPPLWPHQWV�PDGH�XQGHU�WKLV�$JUHHPHQW�DUH�VXEMHFW�WR�DSSURYDO

E\�WKH�DSSURSULDWH�ORFDO��VWDWH�RU�IHGHUDO�DSSURSULDWLRQV��

&RQVHUYDWLRQ�3URJUHVV�$VVHVVPHQW

�$�VHPLDQQXDO�DVVHVVPHQW�RI�SURJUHVV�WRZDUGV�LPSOHPHQWLQJ�DFWLRQV�LGHQWLILHG�LQ�WKLV�DJUHHPHQW

ZLOO�EH�SURYLGHG�WR�WKH�'LUHFWRU��RI�8':5�E\�%%&57���7KLV�DVVHVVPHQW�ZLOO�EH�EDVHG�RQ�XSGDWHV

DQG�HYDOXDWLRQV�E\�%%&57�PHPEHUV���7KH�'LUHFWRU�ZLOO�SURYLGH�FRSLHV�RI�WKLV�DVVHVVPHQW�WR�WKH

VLJQDWRULHV�RI�WKLV�GRFXPHQW��

�$Q�DQQXDO�DVVHVVPHQW�RI�FRQVHUYDWLRQ�DFWLYLWLHV�DQG�DFFRPSOLVKPHQWV�LGHQWLILHG�LQ�7DEOHV��

WKURXJK���DQG�VXEVHTXHQW�\HDUO\�VFKHGXOHV�ZLOO�EH�PDGH�E\�WKH�%%&57���7KLV�DVVHVVPHQW�ZLOO

GHWHUPLQH�WKH�HIIHFWLYHQHVV�RI�WKLV�DJUHHPHQW�DQG�ZKHWKHU�UHYLVLRQV�DUH�ZDUUDQWHG���,W�ZLOO�EH

SURYLGHG�WR�WKH�'LUHFWRU�RI�8':5�E\�%%&57���7KH�'LUHFWRU�ZLOO�SURYLGH�FRSLHV�RI�WKLV�DVVHVVPHQW

WR�WKH�VLJQDWRULHV�RI�WKLV�GRFXPHQW��

�,I�WKUHDWV�WR�WKH�VXUYLYDO�RI�WKH�VSRWWHG�IURJ�EHFRPH�NQRZQ�WKDW�DUH�QRW�RU�FDQQRW�EH�UHVROYHG

WKURXJK�WKLV�RU�DQ\�&RQVHUYDWLRQ�$JUHHPHQW��WKH�8':5�LPPHGLDWHO\�ZLOO�QRWLI\�DOO�VLJQDWRULHV���7KH

):6�UHVHUYHV�WKH�ULJKW�WR�OLVW�WKH�VSRWWHG�IURJ�LI�DFWLRQV�WR�UHPRYH�WKUHDWV�DUH�QRW�SURFHHGLQJ

DFFRUGLQJ�WR�WKH�HVWDEOLVKHG�VFKHGXOHV��QRW�ZLWKVWDQGLQJ�IXQGLQJ�OLPLWDWLRQV��

,;� '85$7,21�2)�$*5((0(17����

7KH�LQLWLDO�WHUP�RI�WKLV�$JUHHPHQW�VKDOO�EH���\HDUV���3ULRU�WR�WKH�HQG�RI�HDFK���\HDU�SHULRG��D�WKRURXJK

DQDO\VLV�RI�DFWLRQV�LPSOHPHQWHG�IRU�WKH�VSHFLHV�ZLOO�EH�FRQGXFWHG�E\�WKH�%%&57���,I�DOO�VLJQDWRULHV

DJUHH�WKDW�VXIILFLHQW�SURJUHVV�KDV�EHHQ�PDGH�WRZDUGV�WKH�FRQVHUYDWLRQ�DQG�UHFRYHU\�RI�WKH�VSRWWHG

IURJ��WKLV�$JUHHPHQW�VKDOO�EH�H[WHQGHG�IRU�DQ�DGGLWLRQDO�ILYH�����\HDUV���$Q\�SDUW\�PD\�ZLWKGUDZ�IURP

WKLV�$JUHHPHQW�RQ�VL[W\������GD\V�ZULWWHQ�QRWLFH�WR�WKH�RWKHU�SDUWLHV���

;� 1$7,21$/�(19,5210(17$/�32/,&<�$&7��1(3$��&203/,$1&(

7KH�$JUHHPHQW�DQG�6WUDWHJ\�DUH�EHLQJ�GHYHORSHG�IRU�SODQQLQJ�SXUSRVHV���%HIRUH�DQ\�RQ�WKH�JURXQG

DFWLRQV�FDQ�RFFXU�RQ�%/0�DGPLQLVWHUHG�ODQGV��D�GHWHUPLQDWLRQ�PXVW�EH�PDGH�ZKHWKHU�RU�QRW�WKH

$JUHHPHQW�DQG�6WUDWHJ\�DUH�FRQVLVWHQW�ZLWK�H[LVWLQJ�ODQG�XVH�SODQV�DQG�ZKHWKHU�RU�QRW�DGGLWLRQDO

1(3$�DQDO\VLV�LV�UHTXLUHG���,I�WKH�$JUHHPHQW�DQG�6WUDWHJ\�DUH�QRW�FRQVLVWHQW�ZLWK�H[LVWLQJ�ODQG�XVH

SODQV��WKHQ�WKH\�PXVW�EH�LQFRUSRUDWHG�LQWR�WKH�SODQ�WKURXJK�DQ�DPHQGPHQW�SURFHVV���$FWLRQV�RQ�ODQGV

DGPLQLVWHUHG�E\�WKH�6WDWH�RI�8WDK�DUH�QRW�VXEMHFW�WR�1(3$�DQDO\VLV��

;,� )('(5$/�$*(1&<�&203/,$1&(

��'XULQJ�WKH�SHUIRUPDQFH�RI�WKLV�DJUHHPHQW��WKH�SDUWLFLSDQWV�DJUHH�WR�DELGH�E\�WKH�WHUPV�RI�([HFXWLYH

2UGHU�������RQ�QRQ�GLVFULPLQDWLRQ�DQG�ZLOO�QRW�GLVFULPLQDWH�DJDLQVW�DQ\�SHUVRQ�EHFDXVH�RI�UDFH�

FRORU��UHOLJLRQ��VH[�RU�QDWLRQDO�RULJLQ�
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6LJQDWXUH�FRS\�DYDLODEOH�XSRQ

UHTXHVW�IURP�WKH�6DOW�/DNH

2IILFH�RI�WKH�8WDK�'LYLVLRQ�RI

:LOGOLIH�5HVRXUFHV�

��1R�PHPEHU�RU�GHOHJDWH�WR�&RQJUHVV�RU�UHVLGHQW�&RPPLVVLRQHU��VKDOO�EH�DGPLWWHG�WR�DQ\�VKDUH�RU

SDUW�RI�WKLV�DJUHHPHQW��RU�WR�DQ\�EHQHILW�WKDW�PD\�DULVH�WKHUHIURP��EXW�WKLV�SURYLVLRQ�VKDOO�QRW�EH

FRQVWUXHG�WR�H[WHQG�WR�WKLV�DJUHHPHQW�LI�PDGH�ZLWK�D�FRUSRUDWLRQ�IRU�LWV�JHQHUDO�EHQHILW�

;,,� 6,*1$725,(6

8WDK�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV

8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV

�����:HVW�1RUWK�7HPSOH

6DOW�/DNH�&LW\��87������������

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

-RKQ�.LPEDOO��������������� ��� 'DWH

'LUHFWRU

86',�)LVK�DQG�:LOGOLIH�6HUYLFH

3�2��%R[��������

'HQYHU��&2�������

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

5DOSK�2��0RUJHQZHFN 'DWH

5HJLRQDO�'LUHFWRU

86',�%XUHDX�RI�/DQG�0DQDJHPHQW

����6RXWK�6WDWH�6WUHHW

6DOW�/DNH�&LW\��87�������

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

9KNNKCO�.COD &CVG

5VCVG�&KTGEVQT
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86',�%XUHDX�RI�5HFODPDWLRQ

����5QWVJ�5VCVG�5VTGGV

5CNV�.CMG�%KV[��7VCJ�������

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

%JCTNGU�%CNJQWP &CVG

4GIKQPCN�&KTGEVQT

8WDK�5HFODPDWLRQ�0LWLJDWLRQ�DQG�&RQVHUYDWLRQ�&RPPLVVLRQ

����:������6����6XLWH����

6DOW�/DNH�&LW\��87�������

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

0LFKDHO�:HODQG�������������������� 'DWH

([HFXWLYH�'LUHFWRU

&RQIHGHUDWHG�7ULEHV�RI�WKH�*RVKXWH�5HVHUYDWLRQ

3�2��%R[�����

,EDSDK��8WDK�������

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

&CXKF�2GVG�� &CVG

&KDLUPDQ

&HQWUDO�8WDK�:DWHU�&RQVHUYDQF\�'LVWULFW

����:HVW������6RXWK

2UHP��8WDK�������

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

'RQ�$��&KULVWLDQVHQ � 'DWH

*HQHUDO�0DQDJHU
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7DEOH �� &RPSDULVRQ RI EHQHILWV RI 6SRWWHG )URJ &RQVHUYDWLRQ $JUHHPHQWV YV� (6$ /LVWLQJ DQG DFWLRQV WKDW FDQ EH DFFRPSOLVKHG XQGHU HDFK�

,668(�$&7,21 &216(59$7,21 $*5((0(17 (1'$1*(5(' 63(&,(6 $&7

$JHQF\ &RRSHUDWLRQ 3URYLGHV PXOWL�DJHQF\ FRRSHUDWLRQ DW )HGHUDO� VWDWH� 6HFWLRQ � � /LPLWHG WR 6WDWH &RRSHUDWLYH $JUHHPHQWV�

DQG ORFDO OHYHOV� 3URYLGHV IRU PXOWL�DJHQF\ 1RW FROODERUDWLYH RU SUDJPDWLF DQG QR PXOWL�DJHQF\

FRPPLWPHQWV� FRPPLWPHQWV�

0DQDJHPHQW 'RFXPHQW 6WUDWHJLF &RQVHUYDWLRQ 3ODQ �6WUDWHJ\�� 7KLV LV D 5HFRYHU\ 3ODQ

G\QDPLF DQG IOH[LEOH GRFXPHQW WKDW KDV DOUHDG\

EHHQ GHYHORSHG DQG ZLOO EH UHYLVHG DQQXDOO\�

)XQGLQJ 0XOWLSOH IXQGLQJ VRXUFHV DW IHGHUDO� VWDWH� DQG ORFDO 6HFWLRQ � � /LPLWHG WR DYDLODEOH IXQGV

OHYHOV�

)HGHUDO $JHQF\ $FWLRQV DQG &RRUGLQDWLRQ DV UHTXLUHG LQ $JUHHPHQW 6HFWLRQ � � 5HTXLUHV FRQVXOWDWLRQ� 'RHV QRW DSSO\ WR

&RQVXOWDWLRQV SULYDWH SURSHUW\ LVVXHV XQOHVV IHGHUDO IXQGV DUH LQYROYHG�

¦7DNH§ 8QGHU VWDWH ODZ� FROOHFWLRQ� LPSRUWDWLRQ� 6HFWLRQ � � 3URYLGHV SURWHFWLRQ DJDLQVW WDNH� LPSRUWDWLRQ�

WUDQVSRUWDWLRQ� RU SRVVHVVLRQ LV SURKLELWHG� H[SRUWDWLRQ� DQG WUDQVSRUWDWLRQ RQ IHGHUDO ODQGV� DQG

YLRODWLRQV RQO\ FRPPLWWHG NQRZLQJO\ RQ SULYDWH ODQGV�

3HUPLWV &ROOHFWLRQ� LPSRUWDWLRQ� WUDQVSRUWDWLRQ� RU 3HUPLWV DUH DYDLODEOH IRU FHUWDLQ DFWLYLWLHV DV RXWOLQHG LQ

SRVVHVVLRQ IRU DQ\ ]RRORJLFDO XVH LV SURKLELWHG LQ 6HFWLRQ ���

8WDK�

,PSOHPHQWDWLRQ 6FKHGXOHV 5HTXLUHG� 5HYLVHG \HDUO\� 5HTXLUHG� KRZHYHU� QR VSHFLILF UHYLHZ LV UHTXLUHG�

3URJUHVV $VVHVVPHQW 'HYHORSPHQW RI DQQXDO SURJUHVV DVVHVVPHQWV $V QHHGHG EDVLV

6SHFLHV�+DELWDW 6XUYH\V 5HTXLUHG XQGHU $JUHHPHQW� :LOO LGHQWLI\ DQ\ 1RW VSHFLILFDOO\ UHTXLUHG� &RXOG EH LGHQWLILHG LQ

DGGLWLRQDO SRSXODWLRQV DQG DYDLODEOH KDELWDW IRU 5HFRYHU\ 3ODQ� EXW JHQHUDOO\ QR FRPPLWPHQW WR

VXEVHTXHQW FRQVHUYDWLRQ DFWLRQV� LPSOHPHQW�



��

6SHFLHV�+DELWDW 6WXGLHV 5HTXLUHG XQGHU $JUHHPHQW� :LOO SURYLGH OLIH 1RW VSHFLILFDOO\ UHTXLUHG� &RXOG EH LGHQWLILHG LQ

KLVWRU\ DQG HFRORJ\ LQIRUPDWLRQ IRU XVH LQ 5HFRYHU\ 3ODQ� EXW JHQHUDOO\ QR FRPPLWPHQW WR

GHYHORSLQJ IXWXUH�DGGLWLRQDO FRQVHUYDWLRQ DFWLRQV� LPSOHPHQW�

*HQHWLF $QDO\VLV 5HTXLUHG XQGHU $JUHHPHQW� :LOO SURYLGH JXLGDQFH 1RW VSHFLILFDOO\ UHTXLUHG� &RXOG EH LGHQWLILHG LQ

IRU LPSOHPHQWDWLRQ RI FRQVHUYDWLRQ DFWLRQV 5HFRYHU\ 3ODQ� EXW JHQHUDOO\ QR FRPPLWPHQW WR

LPSOHPHQW�

5DQJH ([SDQVLRQ 5HTXLUHG XQGHU $JUHHPHQW� :LOO DVVLVW LQ HQVXULQJ 1RW VSHFLILFDOO\ UHTXLUHG� &RXOG EH LGHQWLILHG LQ

WKH ORQJ WHUP VXUYLYDO RI VSRWWHG IURJ E\ LQFUHDVLQJ 5HFRYHU\ 3ODQ� EXW JHQHUDOO\ QR FRPPLWPHQW WR

QXPEHU DQG VL]H RI SRSXODWLRQV ZLWKLQ KLVWRULF LPSOHPHQW�

UDQJH�

+DELWDW (QKDQFHPHQW 5HTXLUHG XQGHU $JUHHPHQW� :LOO DVVLVW LQ HQVXULQJ 1RW VSHFLILFDOO\ UHTXLUHG� &RXOG EH LGHQWLILHG LQ

WKH ORQJ WHUP VXUYLYDO RI VSRWWHG IURJ E\ SURYLGLQJ 5HFRYHU\ 3ODQ� EXW JHQHUDOO\ QR FRPPLWPHQW WR

EHWWHU TXDOLW\ DQG�RU DGGLWLRQDO KDELWDW�� LPSOHPHQW�

1RQQDWLYH ,QWHUDFWLRQV 5HTXLUHG XQGHU $JUHHPHQW� ,GHQWLILHG PHDVXUHV 1RW UHTXLUHG H[FHSW DV LW UHODWHV WR IHGHUDO DFWLYLWLHV WKDW

ZLOO DVVLVW LQ UHGXFLQJ WKUHDWV WR VSRWWHG IURJ� UHTXLUH 6HFWLRQ ��

+DELWDW $FTXLVLWLRQ 5HTXLUHG XQGHU $JUHHPHQW� :LOO SURYLGH 1RW VSHFLILFDOO\ UHTXLUHG� &RXOG EH LGHQWLILHG LQ

DGGLWLRQDO KDELWDW DQG KDELWDW SURWHFWLRQ DV ZHOO DV 5HFRYHU\ 3ODQ� EXW JHQHUDOO\ QR FRPPLWPHQW WR

LPSURYH KDELWDW E\ FKDQJLQJ ODQG XVH SUDFWLFHV� LPSOHPHQW�

0RQLWRULQJ 5HTXLUHG XQGHU $JUHHPHQW� 3URYLGHV LQIRUPDWLRQ 1RW VSHFLILFDOO\ UHTXLUHG� &RXOG EH LGHQWLILHG LQ

RQ KDELWDW DQG SRSXODWLRQ VWDWXV DQG WUHQGV� :LOO 5HFRYHU\ 3ODQ� EXW JHQHUDOO\ QR FRPPLWPHQW WR

DVVLVW LQ GHYHORSLQJ FRQWLQXHG FRQVHUYDWLRQ DFWLRQV� LPSOHPHQW�

3URWHFWLRQ 1RW SURYLGHG E\ $JUHHPHQW� KRZHYHU� VHSDUDWH 5HTXLUHG� 3URYLGHV SURWHFWLRQ DJDLQVW KDUDVVPHQW� KDUP�

VWDWH DQG IHGHUDO UHJXODWLRQV WKDW DUH FXUUHQWO\ LQ SXUVXLW� KXQWLQJ� VKRRWLQJ� ZRXQGLQJ� NLOOLQJ� WUDSSLQJ�

SODFH DUH LGHQWLILHG LQ WKH $JUHHPHQW DQG ZLOO EH FDSWXULQJ� RU FROOHFWLQJ�

DGKHUHG WR DV SDUW RI FRQVHUYDWLRQ DFWLYLWLHV�



��

7DEOH �� 6XPPDU\ RI PDMRU DFWLRQV WDNHQ DQG LQ SURJUHVV WR UHGXFH WKUHDWV WR VSRWWHG IURJ VLQFH ����

$&7,21 7,0( 3(5,2'

���� � ���� �6LQFH SHWLWLRQ WR OLVW� ���� � ���� �6LQFH ZDUUDQWHG E\ ):6�

6XUYH\V � ����� 7RRQH FRQGXFWHG JHQHUDO LQYHQWRU\ RI +RXVH 5DQJH 5HVRXUFH $UHD � ����� 8':5 VXUYH\HG DOO NQRZQ VSRWWHG IURJ SRSXODWLRQV LQ WKH :HVW 'HVHUW

� ����� 8':5 VXUYH\HG DOO NQRZQ DQG SRWHQWLDO VSRWWHG IURJ KDELWDW RQ WKH � ����� 8':5 VXUYH\HG DOO NQRZQ VSULQJ FRPSOH[HV LQ 7XOH 9DOOH\

:DVDWFK )URQW � ����� 8':5 VXUYH\HG ZHWODQGV DW WKH 8':5 6SULQJYLOOH +DWFKHU\ )DFLOLW\

� ����� 8':5 FRQWLQXHG VXUYH\LQJ DOO NQRZQ DQG SRWHQWLDO VSRWWHG IURJ KDELWDW � ����� 8':5 VXUYH\HG VSULQJ FRPSOH[HV LQ 0LOOV 9DOOH\

RQ :DVDWFK )URQW � ����� 8':5 VXUYH\HG VSULQJ FRPSOH[ DW 0DQWL 0HDGRZV

� 8':5 DQG %/0 FRPSOHWHG DHULDO SKRWRJUDSK\ RI DOO NQRZQ DQG SRWHQWLDO VSRWWHG

IURJ KDELWDW�

6WXGLHV � ����� &XHOODU FRQGXFWHG DQ HFRORJLFDO VWXG\ GXULQJ WKH EUHHGLQJ VHDVRQ LQ � ����� +RYLQJK FRQGXFWHG D OLIH KLVWRU\ VWXG\ RQ 7XOH 9DOOH\ SRSXODWLRQ

*DQG\ 6DOW 0DUVK � ����� ���� ����� ����� 8':5 REWDLQHG EDVHOLQH EUHHGLQJ ELRORJ\ DQG KDELWDW XVH

GDWD DV SDUW RI DQQXDO PRQLWRULQJ SURJUDP

� ����� 868 LQLWLDWHG SRSXODWLRQ VWXG\ EDVHG RQ PRUSKRPHWULFV

� ����� 8':5 FRQGXFWHG KDELWDW XVH VWXG\ RQ +HEHU 9DOOH\ SRSXODWLRQ

� ����� 8':5 LQLWLDWHG VSRWWHG IURJ PRYHPHQW VWXG\ RQ 6QDNH 9DOOH\ SRSXODWLRQ

*HQHWLF

$QDO\VLV

� ����� *UHHQ FRQGXFWHG D JHQHWLF DQDO\VLV RI WKUHH 8WDK VSRWWHG IURJ SRSXODWLRQV

� ���������� 868 DQG 8':5 FROOHFWHG VDPSOHV IURP DOO NQRZQ VSRWWHG IURJ

SRSXODWLRQV IRU JHQHWLF DQDO\VLV VWXGLHV

� ����� 868 FRQGXFWHG JHQHWLF DQDO\VLV RI VDPSOHV FROOHFWHG

([SDQVLRQ � ����� 8':5� ):6� DQG 850&& FRQGXFWHG IHDVLELOLW\ VWXGLHV DW *DQG\ :DUP

6SULQJV DQG *RVKHQ :DUP 6SULQJV IRU D QDWLYH DTXDWLF�ZDUP ZDWHU VSHFLHV KDWFKHU\

� ����� 8':5 DQG 850&& LQFRUSRUDWHG SODQV IRU D QDWLYH DTXDWLF VSHFLHV KDWFKHU\

IDFLOLW\ DW *DQG\ :DUP 6SULQJV RU *RVKHQ :DUP 6SULQJV�

+DELWDW

(QKDQFHPHQW

� ����� %/0 FRQVWUXFWHG FDWWOH H[FORVXUH RQ SDUW RI WKH *DQG\ 6SULQJ LQ RUGHU WR � ����� %/0 FRQVWUXFWHG D VHFRQG FDWWOH H[FORVXUH RQ SDUW RI WKH *DQG\ 6DO W 0DUVK

SURWHFW RFFXSLHG VSULQJV� &RPSOH[ LQ RUGHU WR SURWHFW RFFXSLHG VSULQJV�

� ����� &RQJUHVV VLJQHG &HQWUDO 8WDK &RPSOHWLRQ $FW WKDW LQFOXGHG WKH 8WDK /DNH � 8':5 DQG 850&& EHJDQ GHYHORSPHQW RI WKH 8WDK /DNH :HWODQG 3UHVHUYH�

:HWODQG 3UHVHUYH� � 8':5 LQLWLDWHG WKH -RUGDQ 5LYHU :HWODQG 3URMHFW

1RQQDWLYH

,QWHUDFWLRQV

� ����� 8':5 GHYHORSHG SROLF\ IRU )LVK 6WRFNLQJ DQG 7UDQVIHU 3URFHGXUHV



��

+DELWDW

$FTXLVLWLRQ

� ����� %5 DFTXLUHG ��� DFUHV RI ZHWODQG KDELWDW DV SDUW RI PLWLJDWLRQ IRU � ����� 850&& DFTXLUHG ���� DFUHV RI ULYHULQH�ULSDULDQ KDELWDW DORQJ WKH 3URYR

-RUGDQHOOH 5HVHUYRLU� 5LYHU EHWZHHQ -RUGDQHOOH 'DP DQG 'HHU &UHHN 5HVHUYRLU

� ���������� 850&& DFTXLUHG ���� DFUHV RI ZHWODQG KDELWDW IRU WKH 8WDK /DNH

:HWODQG 3UHVHUYH�

� ����� 850&& DFTXLUHG ���� DFUHV RI ULYHULQH�ULSDULDQ KDELWDW DORQJ WKH 3URYR

5LYHU EHWZHHQ -RUGDQHOOH 'DP DQG 'HHU &UHHN 5HVHUYRLU

� 850&& LV FXUUHQWO\ LQ WKH SURFHVV RI DFTXLULQJ DQ DGGLWLRQDO ��� DFUHV RI ULYHULQH

DQG ULSDULDQ KDELWDW DORQJ WKH 3URYR 5LYHU EHWZHHQ -RUGDQHOOH 'DP DQG 'HHU &UHHN

5HVHUYRLU

� 850&& ZRXOG DFTXLUH XS WR DQ DGGLWLRQDO ��� DFUHV RI ULSDULDQ FRUULGRU DV SDUW RI

WKH 3URYR 5LYHU 5HVWRUDWLRQ 3URMHFW 3URSRVHG $FWLRQ� $FWLRQV WR DFTXLUH WKLV

SURSHUW\ DUH LQ SURJUHVV

� ����� $ PLQLPXP RI ��� FIV KDV EHHQ PDLQWDLQHG LQ WKH 3URYR 5LYHU EHWZHHQ

-RUGDQHOOH 'DP DQG 'HHU &UHHN 5HVHUYRLU�

� ����� GUDIW FRRSHUDWLYH DJUHHPHQW KDV EHHQ GHYHORSHG IRU WKH DFTXLVLWLRQ RI

DSSUR[LPDWHO\ ��� DFUHV RI ZHWODQG KDELWDW DVVRFLDWHG ZLWK WKH $PHULFDQ 'UHDP

6SULQJ &RPSOH[ �0RQD SRSXODWLRQ��

0RQLWRULQJ � ����� 8':5 PRQLWRUHG DOO :DVDWFK )URQW� 6QDNH 9DOOH\� DQG 7XOH 9DOOH\

SRSXODWLRQV

� ����� %/0 PRQLWRUHG VHFWLRQV RI 7XOH 9DOOH\ SRSXODWLRQ

� ����� 8':5 PRQLWRUHG DOO :DVDWFK )URQW DQG 6QDNH 9DOOH\ SRSXODWLRQV

� ����� %/0 PRQLWRUHG VHFWLRQV RI 7XOH 9DOOH\ SRSXODWLRQ

� ����� 8':5 PRQLWRUHG DOO :DVDWFK )URQW DQG 6QDNH 9DOOH\ SRSXODWLRQV

� ����� %/0 PRQLWRUHG VHFWLRQV RI 7XOH 9DOOH\ SRSXODWLRQ

� ����� 8':5 PRQLWRUHG DOO :DVDWFK )URQW� 6QDNH 9DOOH\� 7XOH 9DOOH\� DQG ,EDSDK

9DOOH\ SRSXODWLRQV�
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7DEOH �� (VWLPDWHG DJHQF\ LQ�NLQG FRQWULEXWLRQV� DFWLRQV� DQG UHVSRQVLELOLWLHV IRU LPSOHPHQWDWLRQ RI WKH 6SRWWHG )URJ

&RQVHUYDWLRQ $JUHHPHQW�

$JHQF\ %ULHI 'HVFULSWLRQ RI 7DVNV DQG 5HVSRQVLELOLWLHV 

8WDK 'HSDUWPHQW RI 1DWXUDO 6HUYH DV %RQQHYLOOH %DVLQ &RQVHUYDWLRQ DQG 5HFRYHU\ 7HDP OHDGHU DQG FRRUGLQDWRU

5HVRXUFHV� 8WDK 'LYLVLRQ RI IRU VSRWWHG IURJ�HJ� RYHUVHH DGPLQLVWUDWLYH UHVSRQVLELOLWLHV RI DJHQFLHV� UHSRUWV�

:LOGOLIH 5HVRXUFHV PHHWLQJV HWF��� &RQVXOW RQ ZDWHU SURWHFWLRQ LVVXHV� $VVLVW LQ REWDLQLQJ DQG�RU

VHFXULQJ ZDWHU ULJKWV DQG ODQG ZLWKLQ VSRWWHG IURJ VXLWDEOH DQG SRWHQWLDO KDELWDW�

$VVLVW LQ IXQGLQJ HQKDQFHPHQW SURMHFWV� 3ODQ DQG LPSOHPHQW HUDGLFDWLRQ�FRQWURO

SURMHFWV RI QRQ�LQGLJHQRXV VSHFLHV� 6HUYH DV OHDG DJHQF\ IRU SRSXODWLRQ� SURSDJDWLRQ

DQG KDELWDW HQKDQFHPHQWV� UH�LQWURGXFWLRQV DQG PRQLWRULQJ SURMHFWV LQ 8WDK�

0DLQWDLQ GDWD EDVH�

8�6� )LVK DQG :LOGOLIH 6HUYLFH $GYLVH DQG DVVLVW LPSOHPHQWDWLRQ RI FRQVHUYDWLRQ DJUHHPHQW LQ UHJDUG WR H[LVWLQJ

ODZV �HJ� (6$� 1(3$ UHJXODWLRQV HWF��� &RRSHUDWH DQG DVVLVW LQ HUDGLFDWLRQ�FRQWURO

SURMHFWV RI QRQ�LQGLJHQRXV VSHFLHV� FRRSHUDWH DQG DVVLVW LQ KDELWDW HQKDQFHPHQW DQG

SRSXODWLRQ PRQLWRULQJ SURMHFWV� $VVLVW LQ IXQGLQJ FRQVHUYDWLRQ DQG UHFRYHU\

SURMHFWV�

8�6� %XUHDX RI /DQG &RRSHUDWH DQG DVVLVW LQ KDELWDW HQKDQFHPHQW� SRSXODWLRQ PRQLWRULQJ� DQG ODQG

0DQDJHPHQW PDQDJHPHQW SURMHFWV� $VVLVW LQ IXQGLQJ FRQVHUYDWLRQ DQG UHFRYHU\ SURMHFWV�

&RRSHUDWH DQG DVVLVW LQ HUDGLFDWLRQ�FRQWURO SURMHFWV RI QRQ�LQGLJHQRXV VSHFLHV�

8WDK 5HFODPDWLRQ 0LWLJDWLRQ &RRSHUDWH DQG DVVLVW LQ GHYHORSLQJ PLWLJDWLRQ SURWRFROV DQG DFWLYLWLHV� &RRSHUDWH DQG

DQG &RQVHUYDWLRQ &RPPLVVLRQ DVVLVW LQ KDELWDW HQKDQFHPHQW DQG SRSXODWLRQ PRQLWRULQJ SURMHFWV� $VVLVW LQ IXQGLQJ

FRQVHUYDWLRQ DQG UHFRYHU\ SURMHFWV� &RRSHUDWH DQG DVVLVW LQ HUDGLFDWLRQ�FRQWURO

SURMHFWV RI QRQ�LQGLJHQRXV VSHFLHV�

8�6� %XUHDX RI 5HFODPDWLRQ &RRSHUDWH DQG DVVLVW LQ KDELWDW HQKDQFHPHQW DQG SRSXODWLRQ PRQLWRULQJ SURMHFWV�

$VVLVW LQ IXQGLQJ FRQVHUYDWLRQ DQG UHFRYHU\ SURMHFWV� &RRSHUDWH DQG DVVLVW LQ

HUDGLFDWLRQ�FRQWURO SURMHFWV RI QRQ�LQGLJHQRXV VSHFLHV�

&RQIHGHUDWHG 7ULEHV RI *RVKXWH &RRSHUDWH DQG DVVLVW LQ KDELWDW HQKDQFHPHQW DQG SRSXODWLRQ PRQLWRULQJ SURMHFWV�

,QGLDQ 5HVHUYDWLRQ $VVLVW LQ IXQGLQJ FRQVHUYDWLRQ DQG UHFRYHU\ SURMHFWV� &RRSHUDWH DQG DVVLVW LQ

HUDGLFDWLRQ�FRQWURO SURMHFWV RI QRQ�LQGLJHQRXV VSHFLHV

&HQWUDO 8WDK :DWHU &RRSHUDWH DQG DVVLVW LQ KDELWDW HQKDQFHPHQW DQG SRSXODWLRQ PRQLWRULQJ SURMHFWV�

&RQVHUYDQF\ 'LVWULFW $VVLVW LQ IXQGLQJ FRQVHUYDWLRQ DQG UHFRYHU\ SURMHFWV� &RRSHUDWH DQG DVVLVW LQ

HUDGLFDWLRQ�FRQWURO SURMHFWV RI QRQ�LQGLJHQRXV VSHFLHV

 $OO DJHQFLHV ZLOO SDUWLFLSDWH LQ� DQG SURYLGH WHFKQLFDO DQG DGPLQLVWUDWLYH DVVLVWDQFH WR WKH %RQQHYLOOH %DVLQ

&RQVHUYDWLRQ DQG 5HFRYHU\ 7HDP� 7DVNV DQG UHVSRQVLELOLWLHV ZLOO RQO\ DSSO\ WR DFWLYLWLHV DQG ORFDWLRQV ZKHUH

DSSURSULDWH�
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