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5(� *UHDW�6DOW�/DNH�6WDWHPHQW�RI�&XUUHQW�&RQGLWLRQV�DQG�7UHQGV

'$7(� 2FWREHU���������

7KH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�*UHDW�6DOW�/DNH�3ODQQLQJ�7HDP�LV�SOHDVHG�WR

DQQRXQFH�WKH�DYDLODELOLW\�RI�WKH�'UDIW�*UHDW�6DOW�/DNH�3ODQQLQJ�3URMHFW�6WDWHPHQW�RI�&XUUHQW

&RQGLWLRQV�DQG�WUHQGV�IRU�UHYLHZ���7KLV�'UDIW�6WDWHPHQW�KDV�EHHQ�GHYHORSHG�DV�D�EDVHOLQH

UHVRXUFH�LQYHQWRU\�IRU�WKH�GHYHORSPHQW�RI�D�&RPSUHKHQVLYH�0DQDJHPHQW�3ODQ�IRU�WKH�*UHDW�6DOW

/DNH�

$�FRS\�RI�WKH�6WDWHPHQW�RI�&XUUHQW�&RQGLWLRQV�DQG�WUHQGV�PD\�EH�UHTXHVWHG�E\�FDOOLQJ

%UHQGD�/DQGXUHWK�DW����������������&RPPHQWV��FKDQJHV��GHOHWLRQV�RU�DGGLWLRQV�PD\�EH

SURSRVHG�LQ�ZULWLQJ�WR�WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�������:HVW�1RUWK�7HPSOH��6XLWH

������3�2��%R[���������6DOW�/DNH�&LW\��8WDK������������RU�E\�HPDLO�WR

QUDGP�EODQGXUH#VWDWH�XW�XV���<RX�PD\�DOVR�YLHZ�WKH�GRFXPHQW�RQ�RXU�ZHE�SDJH�DW

ZZZ�QU�VWDWH�XW�XV�GZU�JVOSODQ�KWP�E\�2FWREHU������������$OO�FRPPHQWV�PXVW�EH�UHFHLYHG�E\

1RYHPEHU����������

7KH�YROXPH�RI�DYDLODEOH�LQIRUPDWLRQ�RQ�WKH�*UHDW�6DOW�/DNH�DQG�LWV�UHVRXUFHV�LV�YHU\

ODUJH��DQG�WKH�6WDWHPHQW�GRHV�QRW�UHSUHVHQW�DQ�H[KDXVWLYH�FRPSHQGLXP�RI�DOO�LQIRUPDWLRQ�DERXW

WKH�ODNH���7KH�3ODQQLQJ�7HDP©V�REMHFWLYH�LV�IRU�WKH�6WDWHPHQW�WR�SURYLGH�EDFNJURXQG�UHOHYDQW�WR

WKH�GHYHORSPHQW�RI�VRXQG�PDQDJHPHQW�SROLFLHV�DQG�REMHFWLYHV�IRU�WKH�ODNH�DQG�LWV�UHVRXUFHV��

7KH�3ODQQLQJ�7HDP�UHTXHVWV�WKDW�WKH�*6/�7HFKQLFDO�7HDP�DQG�RWKHU�LQWHUHVWHG�SDUWLHV�UHYLHZ

WKLV�GRFXPHQW�IRU�VFLHQWLILF�DFFXUDF\�DQG�RPLVVLRQV�ZKLFK�DUH�UHOHYDQW�WR�PDQDJHPHQW�GHFLVLRQV

UHJDUGLQJ�WKH�ODNH�

8SFRPLQJ�RSSRUWXQLWLHV�WR�SDUWLFLSDWH�LQ�WKLV�SODQQLQJ�SURFHVV�ZLOO�LQFOXGH�H[DPLQLQJ

YDULRXV�DOWHUQDWLYHV�UHJDUGLQJ�PDQDJHPHQW�RI�WKH�ODNH���7KH�3ODQQLQJ�7HDP�ZLOO�JHQHUDWH�D�UDQJH

RI�DOWHUQDWLYHV�EDVHG�RQ�LQWHUQDO�DQG�H[WHUQDO�VFRSLQJ�LQIRUPDWLRQ�UHFHLYHG�WKURXJK

FRUUHVSRQGHQFH��SXEOLF�DQG�LQGLYLGXDO�VWDNHKROGHU�PHHWLQJV���7KLV�SKDVH�RI�WKH�*UHDW�6DOW�/DNH

3ODQQLQJ�3URMHFW�PD\�LQYROYH�SXEOLF�PHHWLQJV��ZRUNVKRSV�DQG�LQGLYLGXDO�VWDNHKROGHU�PHHWLQJV�
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7KH�8WDK�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�DQG�WKH�8WDK�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG

6WDWH�/DQGV�DUH�MRLQWO\�VSRQVRULQJ�WKH�*UHDW�6DOW�/DNH�3ODQQLQJ�3URMHFW�WR�GHYHORS�D�FRRUGLQDWHG

QDWXUDO�UHVRXUFHV�PDQDJHPHQW�SODQ�IRU�WKH�ODQGV�DQG�UHVRXUFHV�RI�WKH�*UHDW�6DOW�/DNH���3ULPDU\

PDQDJHPHQW�UHVSRQVLELOLW\�IRU�WKH�ODNH©V�UHVRXUFHV�OLHV�ZLWK�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG

6WDWH�/DQGV�SXUVXDQW�WR�7LWOH���$�RI�WKH�8WDK�&RGH��ZKLFK�JRYHUQV�PDQDJHPHQW�RI�DOO�6WDWH

ODQGV���6SHFLILFDOO\��6HFWLRQ���$�������*UHDW�6DOW�/DNH���0DQDJHPHQW�5HVSRQVLELOLWLHV�RI�WKH

'LYLVLRQ��UHTXLUHV�WKH�'LYLVLRQ�WR�

�¦����3UHSDUH�DQG�PDLQWDLQ�D�FRPSUHKHQVLYH�SODQ�IRU�WKH�ODNH�ZKLFK�UHFRJQL]HV�WKH

IROORZLQJ�SROLFLHV�

�D��GHYHORS�VWUDWHJLHV�WR�GHDO�ZLWK�D�IOXFWXDWLQJ�ODNH�OHYHO���E��HQFRXUDJH�GHYHORSPHQW�RI

WKH�ODNH�LQ�D�PDQQHU�ZKLFK�ZLOO�SUHVHUYH�WKH�ODNH��HQFRXUDJH�DYDLODELOLW\�RI�EULQHV�WR�ODNH

H[WUDFWLRQ�LQGXVWULHV��SURWHFW�ZLOGOLIH��DQG�SURWHFW�UHFUHDWLRQ�IDFLOLWLHV�����PDLQWDLQ�WKH

ODNH©V�IORRG�SODLQ�DV�D�KD]DUG�]RQH���G��SURPRWH�ZDWHU�TXDOLW\�PDQDJHPHQW�IRU�WKH�ODNH

DQG�LWV�WULEXWDU\�VWUHDPV���H��SURPRWH�WKH�GHYHORSPHQW�RI�ODNH�EULQHV��PLQHUDOV�

FKHPLFDOV��DQG�SHWUR�FKHPLFDOV�WR�DLG�WKH�VWDWH©V�HFRQRP\���I��HQFRXUDJH�WKH�XVH�RI

DSSURSULDWH�DUHDV�IRU�WKH�H[WUDFWLRQ�RI�EULQHV��PLQHUDOV��FKHPLFDOV��DQG�SHWUR�FKHPLFDOV�

�J��PDLQWDLQ�WKH�ODNH�DQG�WKH�PDUVKHV�DV�LPSRUWDQW�WR�WKH�ZDWHUIRZO�IO\ZD\�V\VWHP���K�

HQFRXUDJH�WKH�GHYHORSPHQW�RI�DQ�LQWHJUDWHG�LQGXVWULDO�FRPSOH[���,��SURPRWH�DQG�PDLQWDLQ

UHFUHDWLRQ�DUHDV�RQ�DQG�VXUURXQGLQJ�WKH�ODNH���M��HQFRXUDJH�VDIH�ERDWLQJ�XVH�RI�WKH�ODNH�

�N��PDLQWDLQ�DQG�SURWHFW�VWDWH��IHGHUDO��DQG�SULYDWH�PDUVKODQGV��URRNHULHV��DQG�ZLOGOLIH

UHIXJHV���O��SURYLGH�SXEOLF�DFFHVV�WR�WKH�ODNH�IRU�UHFUHDWLRQ��KXQWLQJ�DQG�ILVKLQJ�§�

6HFWLRQ���$�����RI�WKH�8WDK�&RGH�SURYLGHV��¦7KH�GLYLVLRQ�>RI�)RUHVWU\��)LUH�DQG�6WDWH

/DQGV@�VKDOO�DGPLQLVWHU�VWDWH�ODQGV�XQGHU�FRPSUHKHQVLYH�ODQG�PDQDJHPHQW�SURJUDPV�XVLQJ

PXOWLSOH�XVH��VXVWDLQHG�\LHOG�SULQFLSOHV�§��%ULHIO\�VWDWHG��WKH�RYHUDUFKLQJ�PDQDJHPHQW�REMHFWLYHV

RI�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�DQG�WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�DUH�WR

SURWHFW�DQG�VXVWDLQ�WKH�WUXVW�UHVRXUFHV�RI�WKH�*UHDW�6DOW�/DNH��DQG�WR�SURYLGH�IRU�UHDVRQDEOH

EHQHILFLDO�XVHV�RI�WKRVH�UHVRXUFHV��FRQVLVWHQW�ZLWK�WKHLU�ORQJ�WHUP�SURWHFWLRQ�DQG�FRQVHUYDWLRQ��

:KDW�WKHVH�VWDWHPHQWV�PHDQ��RI�FRXUVH��LV�RSHQ�WR�GLVFXVVLRQ��EXW�DQ\�EHQHILFLDO�XVH�RI�SXEOLF

WUXVW�UHVRXUFHV�LV�VXEVLGLDU\�WR�ORQJ�WHUP�FRQVHUYDWLRQ�RI�WKH�UHVRXUFH����

$OWKRXJK�SULPDU\�ODNH�SODQQLQJ�DQG�PDQDJHPHQW�UHVSRQVLELOLWLHV�OLH�ZLWK�WKH�'LYLVLRQ�RI

)RUHVWU\��)LUH�DQG�6WDWH�/DQGV��WKH�RWKHU�GLYLVLRQV�RI�WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�DOVR



�

KDYH�PDQDJHPHQW�UHVSRQVLELOLWLHV�IRU�UHVRXUFHV�RQ�DQG�DURXQG�*UHDW�6DOW�/DNH���7KH�'LYLVLRQ�RI

:LOGOLIH�5HVRXUFHV��IRU�H[DPSOH��KDV�SOHQDU\�DXWKRULW\�IRU�PDQDJLQJ�ZLOGOLIH�LQ��RQ�DQG�DURXQG

WKH�ODNH���7KH�'LYLVLRQ�RI�3DUNV�DQG�5HFUHDWLRQ�PDQDJHV�$QWHORSH�,VODQG�6WDWH�3DUN�DQG

FRRUGLQDWHV�VHDUFK�DQG�UHVFXH�DQG�ERDWLQJ�HQIRUFHPHQW�RQ�WKH�ODNH���7KH�'LYLVLRQ�RI�:DWHU

5LJKWV�UHJXODWHV�WKH�GLYHUVLRQ�DQG�XVH�RI�ODNH�DQG�WULEXWDU\�ZDWHUV���7KH�'LYLVLRQ�RI�:DWHU

5HVRXUFHV�FRQGXFWV�UHVHDUFK�DQG�RSHUDWHV�WKH�:HVW�'HVHUW�3XPSLQJ�3URMHFW���2WKHU�'HSDUWPHQW

GLYLVLRQV�UHJXODWH�PLQHUDO�H[WUDFWLRQ�DFWLYLWLHV��FRQGXFW�K\GURORJLF�UHVHDUFK�DQG�LGHQWLI\�DQG�PDS

JHRORJLF�KD]DUGV�DURXQG�WKH�ODNH���

,Q�RUGHU�WR�PRUH�VSHFLILFDOO\�DUWLFXODWH�WKH�'HSDUWPHQW©V�PDQDJHPHQW�REMHFWLYHV�IRU�WKH

UHVRXUFHV�RI�*UHDW�6DOW�/DNH��DQG�WR�UHFRQFLOH�WKH�GLYHUVH�PDQGDWHV�RI�WKH�GLYLVLRQV�RI�WKH

'HSDUWPHQW��WKH�*UHDW�6DOW�/DNH�3ODQQLQJ�3URMHFW�ZDV�LQLWLDWHG��7KH�SXUSRVHV�RI�WKH�*UHDW�6DOW

/DNH�3ODQQLQJ�3URMHFW�DUH�

����7R�HVWDEOLVK�XQLI\LQJ�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�PDQDJHPHQW�REMHFWLYHV

DQG�SROLFLHV�IRU�*UHDW�6DOW�/DNH�WUXVW�UHVRXUFHV�

����7R�FRRUGLQDWH�WKH�PDQDJHPHQW��SODQQLQJ�DQG�UHVHDUFK�DFWLYLWLHV�RI�'HSDUWPHQW

GLYLVLRQV�RQ�WKH�*UHDW�6DOW�/DNH�

����7R�FRRUGLQDWH�PDQDJHPHQW�ZLWK�WKH�DFWLRQV�RI�ODQG�DQG�UHVRXUFH�RZQHUV�DQG

PDQDJHUV�RQ�DQG�DGMDFHQW�WR�*UHDW�6DOW�/DNH�

����7R�GHYHORS�D�VRYHUHLJQ�ODQGV�DQG�UHVRXUFHV�PDQDJHPHQW�SODQ��DQG

����7R�HVWDEOLVK�SURFHVVHV�IRU�SODQ�LPSOHPHQWDWLRQ��PRQLWRULQJ��HYDOXDWLRQ�DQG

DPHQGPHQW��

67$7(�2:1(56+,3�$1'�75867�5(63216,%,/,7,(6

8QGHU�(QJOLVK�FRPPRQ�ODZ��WKH�&URZQ�KHOG�WLWOH�WR�DOO�ODQGV�XQGHUO\LQJ�QDYLJDEOH

ZDWHUZD\V��VXEMHFW�WR�WKH�3XEOLF�7UXVW�'RFWULQH���)ROORZLQJ�WKH�$PHULFDQ�5HYROXWLRQ��WLWOH�WR

VXFK�ODQGV�LQ�WKH�8QLWHG�6WDWHV�YHVWHG�LQ�WKH����RULJLQDO�FRORQLHV��8QGHU�WKH�(TXDO�)RRWLQJ

'RFWULQH��IHH�WLWOH�WR�WKRVH�ODQGV�DOVR�YHVWHG�LQ�HDFK�VWDWH�VXEVHTXHQWO\�DGPLWWHG�WR�WKH�8QLRQ�

XSRQ�DGPLVVLRQ��8WDK©V�SXEOLF�WUXVW�ODQGV��NQRZQ�DV�¦VRYHUHLJQ§�ODQGV��OLH�EHORZ�WKH�RUGLQDU\

KLJK�ZDWHU�PDUN�RI�QDYLJDEOH�ERGLHV�RI�ZDWHU�

7KH�ERXQGDULHV�RI�VRYHUHLJQ�ODQGV�DUH�HVWDEOLVKHG�E\�WKH�ORFDWLRQ�RI�WKH�RUGLQDU\�KLJK

ZDWHU�PDUN�RI�D�ZDWHU�ERG\���)RU�WKH�RFHDQ�DQG�PRVW�ULYHUV�DQG�ODNHV��WKH�RUGLQDU\�KLJK�ZDWHU

PDUN�LV�UHODWLYHO\�FRQVWDQW��DQG�FDQ�EH�LGHQWLILHG�UHOLDEO\�IURP�\HDU�WR�\HDU���%HFDXVH�ULYHUV�DQG

VWUHDPV��ZKLFK�HVWDEOLVK�PDQ\�LPSRUWDQW�ERXQGDULHV��FDQ�PRYH�RYHU�WLPH��WKH�FRPPRQ�ODZ

GRFWULQH�RI�UHOLFWLRQ�DQG�DFFUHWLRQ�KROGV�WKDW�VORZ��JUDGXDO�PRYHPHQW�RI�D�ULYHU�RU�VWUHDP�FRXUVH

RYHU�WLPH�ZLOO�UHVXOW�LQ�UHORFDWLRQ�RI�WKH�SURSHUW\�ERXQGDU\�WR�IROORZ�WKH�PRYHPHQW���6XGGHQ
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FKDQJHV�LQ�FRXUVH��DV�E\�IORRGLQJ�RU�RWKHU�XSVHW��ZLOO�QRW�UHVXOW�LQ�WKH�UHORFDWLRQ�RI�WKH�SURSHUW\

OLQH�

,Q�������7KH�%XUHDX�RI�/DQG�0DQDJHPHQW�FKDOOHQJHG�WKH�6WDWH©V�FODLP�WR�PXFK�RI�WKH

VKRUHOLQH�RI�WKH�ODNH��DUJXLQJ�WKDW�WKH�GHFOLQLQJ�ODNH�OHYHO�ZDV�UHVXOWLQJ�LQ�WKH�¦UHOLFWLRQ§�RI�VKRUH

ODQGV��DQG�WKH�UHORFDWLRQ�RI�WKH�ERXQGDU\�EHWZHHQ�VWDWH�DQG�DGMDFHQW�IHGHUDO�ODQG��WR�WKH�%/0©V

DGYDQWDJH��7KLV�YLHZ��RI�FRXUVH��ZDV�ZLWKRXW�WKH�EHQHILW�RI�NQRZLQJ�WKDW�WKH�ODNH�ZRXOG�UHDFK

UHFRUG�KLJK�OHYHOV�LQ�WKH�����
V�FDOOLQJ�IRU�DQRWKHU�UHORFDWLRQ��WKLV�WLPH�LQ�WKH�6WDWH©V�IDYRU���,Q

������WKH�8QLWHG�6WDWHV�6XSUHPH�&RXUW�GHWHUPLQHG�WKDW�WKH�6WDWH�RZQV�RI�DOO�WKH�ODQGV��EULQHV�

DQG�RWKHU�PLQHUDOV�ZLWKLQ�WKH�EHG�DQG�ZDWHUV�RI�WKH�ODNH��DQG�DOO�VKRUH�ODQGV�ORFDWHG�ZLWKLQ�WKH

RIILFLDOO\�VXUYH\HG�PHDQGHU�OLQH���

7KH�6XUYH\HG�0HDQGHU�/LQH

7KH�VXUYH\HG�PHDQGHU�OLQH�LV�QRW��KRZHYHU��D�FRQVWDQW�HOHYDWLRQ�DURXQG�WKH�ODNH���7KH

PHDQGHU�OLQH�ZDV�VXUYH\HG�LQ�VHJPHQWV�EHWZHHQ������DQG�������GXULQJ�ZKLFK�WLPH�WKH�ZDWHU

OHYHO�RI�WKH�ODNH�IOXFWXDWHG���'LIIHUHQW�VHJPHQWV�RI�WKH�OLQH�WKHUHIRUH�OLH�DW�GLIIHUHQW�HOHYDWLRQV��

7KH�HOHYDWLRQ�RI�WKH�PHDQGHU�OLQH�JHQHUDOO\�UDQJHV�EHWZHHQ�DERXW������DQG������IHHW�DERYH

PHDQ�VHD�OHYHO���,Q�VRPH�ORFDWLRQV�WKH�PHDQGHU�OLQH�UXQV�DFURVV�WRSRJUDSKLFDO�IHDWXUHV�RI�KLJKHU

HOHYDWLRQ�VXEVWDQWLDOO\�LQODQG�RI�WKH�VKRUHOLQH���5HJDUGOHVV�RI�LWV�ORFDWLRQ�UHODWLYH�WR�WKH�ZDWHU©V

HGJH�DQG�ODNH�OHYHO��WKH�RIILFLDOO\�VXUYH\HG�PHDQGHU�LV�WKH�DGMXGLFDWHG��IL[HG�DQG�OLPLWLQJ

ERXQGDU\�EHWZHHQ�VRYHUHLJQ�ODQG�DQG�WKH�XSODQG�RZQHUV���6HH�0DS���

7KH�VXUYH\HG�PHDQGHU�OLQH�XVXDOO\�LV�QRW�LGHQWLILDEOH�RQ�WKH�JURXQG�ZLWKRXW�WKH�DLG�RI

VXUYH\LQJ�RU�JOREDO�SRVLWLRQLQJ�V\VWHP�HTXLSPHQW���,Q�RUGHU�WR�DYRLG�WUHVSDVV�VLWXDWLRQV��WKH

'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�UHTXLUHV�DSSOLFDQWV�WR�SURYLGH�VXUYH\HG�OHJDO

GHVFULSWLRQV�IRU�OHDVHV�DQG�HDVHPHQWV�RQ�*UHDW�6DOW�/DNH����8SODQG�RZQHUV�OLNHZLVH�VKRXOG�KDYH

WKH�PHDQGHU�OLQH�ORFDWHG�E\�VXUYH\�ZKHQHYHU�WKH\�QHHG�WR�NQRZ�WKH�ORFDWLRQ�RI�WKH�ERXQGDU\

EHWZHHQ�VRYHUHLJQ�ODQG�DQG�DGMRLQLQJ�ODQG��

7KH�3XEOLF�7UXVW�RYHU�6RYHUHLJQ�/DQGV

8QGHU��WK�&HQWXU\�5RPDQ�ODZ��DQG�SHUKDSV�HDUOLHU��WKH�DLU��WKH�VHD�DQG�UXQQLQJ�ZDWHUV

ZHUH�WKLQJV�FRPPRQ�WR�DOO�FLWL]HQV�DQG�WKH�VHSDUDWH�SURSHUW\�RI�QRQH���$OO�ULYHUV�DQG�SRUWV�ZHUH

SXEOLF�DQG�WKH�ULJKW�RI�ILVKLQJ�ZDV�FRPPRQ�WR�DOO���$Q\�SHUVRQ�ZDV�DW�OLEHUW\�WR�XVH�WKH�VHDVKRUH

WR�WKH�KLJKHVW�WLGH��WR�EXLOG�D�UHWUHDW�RQ�LW��RU�WR�GU\�KLV�QHWV�RQ�LW��VR�ORQJ�DV�KH�GLG�QRW�LQWHUIHUH

ZLWK�WKH�XVH�RI�WKH�VHD�RU�EHDFK�E\�RWKHUV���$OWKRXJK�WKH�EDQNV�RI�D�ULYHU�FRXOG�EH�SULYDWHO\

RZQHG��DOO�SHUVRQV�KDG�WKH�ULJKW�WR�EULQJ�YHVVHOV�WR�WKH�EDQNV��WR�IDVWHQ�WR�WKHP�E\�URSHV�DQG�WR

SODFH�DQ\�RI�WKHLU�FDUJR�WKHUH���7KH�LQIOXHQFH�RI�5RPDQ�FLYLO�ODZ�FDUULHV�IRUZDUG�WKURXJK�(QJOLVK

FRPPRQ�ODZ�WR�WRGD\©V�3XEOLF�7UXVW�'RFWULQH��ZKLFK�UHFRJQL]HV�WKH�VSHFLDO�SXEOLF�LQWHUHVW�LQ

ULYHUV��ODNHV��WLGHODQGV�DQG�ZDWHUV���7KH�3XEOLF�7UXVW�'RFWULQH��¦LV�IRXQGHG�XSRQ�WKH�QHFHVVLW\�RI

SUHVHUYLQJ�WR�WKH�SXEOLF�WKH�XVH�RI�QDYLJDEOH�ZDWHUV�IUHH�IURP�SULYDWH�LQWHUUXSWLRQ�DQG





�,OOLQRLV�&HQWUDO�5�5��&R��Y��,OOLQRLV������8�6������������������

��6HFWLRQ���$������

�

HQFURDFKPHQW�§�

6RYHUHLJQ�ODQGV�DUH�KHOG�LQ�WUXVW�E\�WKH�VWDWH�IRU�WKH�EHQHILW�RI�WKH�SXEOLF���7KH�¦WUXVW§�LV�D

UHDO�WUXVW�LQ�WKH�OHJDO�VHQVH�RI�WKH�ZRUG���7KHUH�LV�D�FOHDU�DQG�GHILQLWH�WUXVW�FRUSXV��WKH�ODQGV�

ZDWHUV�DQG�OLYLQJ�UHVRXUFHV�WKHUHLQ���FOHDU�EHQHILFLDULHV��WKH�SXEOLF���HOHFWHG�DQG�DSSRLQWHG�VWDWH

RIILFLDOV�ZLWK�ILGXFLDU\�UHVSRQVLELOLWLHV�LQ�PDQDJLQJ�WKH�WUXVW�FRUSXV��DQG�D�FOHDU�SXUSRVH�IRU�WKH

WUXVW���7KH�3XEOLF�7UXVW�'RFWULQH�HVWDEOLVKHV�WKH�ULJKW�RI�WKH�SXEOLF�WR�XVH�DQG�HQMR\�WKHVH�WUXVW

ZDWHUV��ODQGV�DQG�UHVRXUFHV�IRU�D�ZLGH�YDULHW\�RI�UHFRJQL]HG�SXEOLF�XVHV���7KH�RULJLQDO�SXUSRVH�RI

WKH�GRFWULQH�ZDV�WR�DVVXUH�SXEOLF�DFFHVV�WR�QDYLJDEOH�ZDWHUV�IRU�FRPPHUFH��QDYLJDWLRQ�DQG

ILVKLQJ���7KDW�KDV�HYROYHG�WR�LQFOXGH�PRGHUQ�XVHV�WKDW�WKH�OHJLVODWXUH�KDV�GHWHUPLQHG�DSSURSULDWH

WR�PXOWLSOH�XVH�PDQDJHPHQW�RI�*UHDW�6DOW�/DNH��SUHVHUYDWLRQ�RI�WKH�ODNH��DYDLODELOLW\�RI�EULQHV�WR

ODNH�H[WUDFWLRQ�LQGXVWULHV��ZLOGOLIH�SURWHFWLRQ��UHFUHDWLRQ�SURWHFWLRQ��VDIH�ERDWLQJ��DYDLODELOLW\�RI

DSSURSULDWH�DUHDV�IRU�H[WUDFWLRQ�RI�EULQH��PLQHUDOV��FKHPLFDOV�DQG�SHWURFKHPLFDOV�WR�DLG�WKH

VWDWH©V�HFRQRP\��PDLQWHQDQFH�DQG�SURWHFWLRQ�RI�PDUVKODQGV��URRNHULHV�DQG�ZLOGOLIH�UHIXJHV��DQG

SXEOLF�DFFHVV�WR�WKH�ODNH�IRU�UHFUHDWLRQ��KXQWLQJ�DQG�ILVKLQJ��

7KH�3XEOLF�7UXVW�'RFWULQH�KDV�EHHQ��DQG�ZLOO�FRQWLQXH�WR�EH��IOH[LEOH�WR�DFFRPPRGDWH

FKDQJLQJ�GHPDQGV�IRU�SXEOLF�WUXVW�UHVRXUFHV���7KHUH�LV�QR�SDUWLFXODU�KLHUDUFK\�RI�XVHV��EXW�ZKHQ

WKHUH�DUH�FRPSHWLQJ�SXEOLF�EHQHILWV��WKH�SXEOLF�WUXVW�UHTXLUHV�WKDW�WKRVH�EHQHILWV�WKDW�EHVW�SUHVHUYH

WKH�SXUSRVH�RI�WKH�SXEOLF�WUXVW�XQGHU�WKH�FLUFXPVWDQFHV�VKRXOG�EH�JLYHQ�D�KLJKHU�SULRULW\���7KH

8WDK�OHJLVODWXUH�KDV�DVVLJQHG�UHVSRQVLELOLW\�IRU�PDQDJHPHQW�RI�VRYHUHLJQ�ODQGV��LQFOXGLQJ�WKH

*UHDW�6DOW�/DNH��WR�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�RI�WKH�8WDK�'HSDUWPHQW�RI

1DWXUDO�5HVRXUFHV���$V�WUXVWHH��WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�PXVW�VWULYH�IRU�DQ

DSSURSULDWH�EDODQFH�DPRQJ�FRPSDWLEOH�DQG�FRPSHWLQJ�XVHV�VSHFLILHG�LQ�VWDWXWH���,W�LV�GHVLUDEOH�WR

PDLQWDLQ�WKH�ODWLWXGH�WR�DGMXVW�WKH�DOORFDWLRQ�RI�SXEOLF�WUXVW�UHVRXUFHV�LQ�UHVSRQVH�WR�FKDQJHV�LQ

GHPDQG�DQG�FKDQJHV�LQ�DGPLQLVWUDWLYH�DQG�OHJLVODWLYH�SROLF\�

)HH�GLVSRVDO��VDOH��RI�VRYHUHLJQ�ODQGV�LV�JHQHUDOO\�SUHFOXGHG�E\�WKH�FRQVWLWXWLRQDOO\�

LPSRVHG�GXW\�RI�WKH�VWDWH�WR�PDQDJH�VRYHUHLJQ�ODQGV�IRU�WKH�SXEOLF���7KH�JHQHUDO�H[FHSWLRQ�WR�WKLV

SURKLELWLRQ�LV�LI�WKH�GLVSRVLWLRQ�LWVHOI�LV�LQ�WKH�IXUWKHUDQFH�RI�WKH�SXEOLF�LQWHUHVW���7KH�8WDK

/HJLVODWXUH�KDV�FKRVHQ�WR�SURWHFW�WKH�SXEOLF�LQWHUHVW�ZKHQ�VRYHUHLJQ�ODQG�LV�VROG�RU�OHDVHG�E\

UHTXLULQJ�WKDW�¦���WKH�OHDVH��FRQWUDFW�RI�VDOH��RU�GHHG�VKDOO�FRQWDLQ�D�SURYLVLRQ�WKDW�

�D��WKHVH�ODQGV�VKDOO�EH�RSHQ�WR�WKH�SXEOLF�IRU�WKH�SXUSRVH�RI�KXQWLQJ��WUDSSLQJ��DQG�

ILVKLQJ�XSRQ�WKHP�GXULQJ�WKH�ODZIXO�VHDVRQ��H[FHSW�

�,��ZKHUH�WKH�ODQGV�DUH�VLWXDWHG�LQ�LQFRUSRUDWHG�RU�XQLQFRUSRUDWHG�WRZQV�RU�FLWLHV��

DQG

�LL��ZKHQ�LW�LV�PXWXDOO\�DJUHHG�E\�WKH�GLUHFWRU�RI�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH��DQG

6WDWH�/DQGV�DQG�WKH�:LOGOLIH�%RDUG�WKDW�WKH�ODQGV�PD\�EH�OHDVHG�RU�VROG�IRU�



��6XEVHFWLRQ������������

��*UHDW�6DOW�/DNH�D�6FLHQWLILF��+LVWRULFDO�DQG�(FRQRPLF�2YHUYLHZ��8WDK�*HRORJLFDO�DQG�

0LQHUDO�6XUYH\�������

�

H[SORUDWLRQ�RU�GHYHORSPHQW�RI�PLQHUDOV�LQFOXGLQJ�RLO�DQG�JDV��DQG

�E��QR�FKDUJH�PD\�EH�PDGH�E\�WKH�OHVVHH��FRQWUDFWHH��RU�JUDQWHH�WR�DQ\�SHUVRQ�ZKR�GHVLUHV

WR�JR�XSRQ�WKH�ODQG�IRU�WKH�SXUSRVH�RI�KXQWLQJ��WUDSSLQJ��RU�ILVKLQJ�§�

(YHQ�VR��WKHUH�DUH�FLUFXPVWDQFHV�XQGHU�ZKLFK�D�OHVVHH�RU�JUDQWHH�PXVW�EH�DEOH�WR�UHVWULFW

SXEOLF�DFFHVV�LQ�RUGHU�WR�IXOO\�HQMR\�WKH�ULJKWV�JUDQWHG�XQGHU�D�OHDVH��SHUPLW�RU�VDOH���([DPSOHV

LQFOXGH�UHVWULFWLRQV�GXULQJ�PLQLQJ�RSHUDWLRQV��FRQVWUXFWLRQ�RI�LPSURYHPHQWV��KDUERU�RSHUDWLRQV�

PLOLWDU\�RSHUDWLRQV�DQG�DFFHVV�WR�SHUVRQDO�SURSHUW\���7KH�WHVW�RI�DQ\�GLVSRVLWLRQ�RI�DQ�LQWHUHVW�LQ

VRYHUHLJQ�ODQG�LV�WKDW�LW�PXVW�EH�GRQH�ZLWKRXW�DQ\�VXEVWDQWLDO�LPSDLUPHQW�RI�WKH�SXEOLF�LQWHUHVW�LQ

WKH�ODQGV�DQG�ZDWHUV�UHPDLQLQJ���2QFH�DJDLQ��WKLV�LQYROYHV�D�MXGJHPHQW�FDOO�RQ�WKH�GHJUHH�RI

LPSDLUPHQW�RI�WKH�WUXVW�UHVRXUFH�RU�WKH�SXEOLF©V�WUXVW�ULJKWV�WKHUHLQ�

1DYLJDWLRQ�

7KH�QDYLJDELOLW\�RI�*UHDW�6DOW�/DNH��ZKLFK�LV�D�NH\�FRPSRQHQW�RI�HVWDEOLVKLQJ�VWDWH

RZQHUVKLS�XQGHU�WKH�(TXDO�)RRWLQJ�'RFWULQH��ZDV�FKDOOHQJHG�E\�WKH�-XVWLFH�'HSDUWPHQW�HDUO\�LQ

WKH�FRQWHVW�RYHU�RZQHUVKLS���7KLV�FKDOOHQJH�ZDV�EDVHG�RQ�WKH�WKHRU\�WKDW�WKH�VKRUH�ODQGV�ZHUH

UHPRWH��DQG�LQ�PRVW�SODFHV�DORQJ�WKH�VKRUH�WKH�ZDWHU�ZDV�VR�VKDOORZ�WKDW�LW�ZRXOG�EH

LPSUDFWLFDEOH�WR�FRQVWUXFW�IDFLOLWLHV�IRU�PHDQLQJIXO�QDYLJDWLRQ�RQ�WKH�ODNH���8WDK�ZDV�VXFFHVVIXO

LQ�SURYLQJ�WKDW��ERWK�EHIRUH�DQG�DIWHU�VWDWHKRRG��WKH�ODNH�KDG�EHHQ�XVHG�IRU�D�YDULHW\�RI

QDYLJDWLRQDO�SXUSRVHV� ��+LVWRULFDO�QDYLJDWLRQ�LQFOXGHV�ZDWHUFUDIW�XVH�GXULQJ�FRQVWUXFWLRQ�RI�WKH�

/XFLQ�&XWRII���WKH�RULJLQDO�QRUWKHUQ�UDLOURDG�WUHVWOH�DQG�HDUWK�ILOO���DQG�WRXU�ERDWLQJ�GXULQJ�WKH

KH\GD\�RI�UHVRUW�GHYHORSPHQW�RQ�*UHDW�6DOW�/DNH���3UHVHQW�QDYLJDWLRQ�LQFOXGHV�UHFUHDWLRQDO

VDLOERDWLQJ��PRVW�RI�ZKLFK�RFFXUV�ZLWKLQ�VL[�PLOHV�RI�WKH�WZR�PDULQDV�RSHUDWHG�E\�WKH�'LYLVLRQ�RI

3DUNV�DQG�5HFUHDWLRQ��D�WRXU�ERDW�ZKLFK�RSHUDWHV�RXW�RI�WKH�$QWHORSH�,VODQG�PDULQD��FRPPHUFLDO

EULQH�VKULPS�KDUYHVWLQJ��VDOYDJH�RI�WKH�ROG�UDLOURDG�WUHVWOH��DLU�ERDWLQJ��VRPH�SRZHU�ERDWLQJ��DQG

ODZ�HQIRUFHPHQW�DQG�VHDUFK�DQG�UHVFXH�DFWLYLW\���

7ZR�ER[�FXOYHUWV�LQ�WKH�QRUWKHUQ�UDLOURDG�FDXVHZD\�EHWZHHQ�/LWWOH�0RXQWDLQ��3URPRQWRU\

3RLQW�DQG�/DNHVLGH��LQLWLDOO\�DOORZHG�VPDOO�ZDWHUFUDIW�WR�SDVV�EHWZHHQ�WKH�QRUWK�DQG�VRXWK�DUPV

RI�WKH�ODNH�WKURXJK�WKH�FDXVHZD\�XQGHU�FHUWDLQ�ODNH�OHYHOV���7KH�FXOYHUWV�DUH�QR�ORQJHU�XVHIXO�IRU

WKLV�SXUSRVH���7KH�EUHDFK�QHDU�WKH�ZHVW�HQG�RI�WKH�FDXVHZD\�LV�QRW�GHHS�HQRXJK�IRU�QDYLJDWLRQ�E\

DQ\WKLQJ�EXW�VPDOO�FUDIW�ZKHQ�WKH�ODNH�OHYHO�LV�KLJK�HQRXJK�
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*UHDW�6DOW�/DNH�$XWKRULW\�������

,Q�������WKH�8WDK�OHJLVODWXUH�HQDFWHG�+RXVH�%LOO�1R�����FUHDWLQJ�WKH�*UHDW�6DOW�/DNH

$XWKRULW\��DQG�DQ�DGYLVRU\�FRXQFLO�WR�WKH�$XWKRULW\��/DZV�RI�8WDK�������FKDSWHU��������7KH

$XWKRULW\�ZDV�HPSRZHUHG�WR��DPRQJ�RWKHU�WKLQJV��¦FRRUGLQDWH�PXOWLSOH�XVH�RI�>*UHDW�6DOW�/DNH@

SURSHUW\�IRU�VXFK�SXUSRVHV�DV�JUD]LQJ��ILVK�DQG�JDPH��PLQLQJ�DQG�PLQHUDO�UHPRYDO��GHYHORSPHQW

DQG�XWLOL]DWLRQ�RI�ZDWHU�DQG�RWKHU�QDWXUDO�UHVRXUFHV��LQGXVWULDO��DQG�RWKHU�XVHV�LQ�DGGLWLRQ�WR

UHFUHDWLRQDO�GHYHORSPHQW��DQG�DGRSW�VXFK�UHDVRQDEOH�UXOHV�DQG�UHJXODWLRQV�DV�WKH�$XWKRULW\�PD\

GHHP�DGYLVDEOH�WR�LQVXUH�WKH�DFFRPSOLVKPHQW�RI�WKH�REMHFWLYHV�DQG�SXUSRVHV�RI�WKH�DFW�§��7KH�ELOO

VSHFLILHG�WKDW�ERWK�WKH�6WDWH�'HSDUWPHQW�RI�)LVK�DQG�*DPH�DQG�WKH�6WDWH�/DQG�%RDUG�ZRXOG

UHWDLQ�WKH�SRZHUV�DQG�MXULVGLFWLRQ�FRQIHUUHG�XSRQ�WKHP��VXEMHFW�WR�VXFK�UHDVRQDEOH�UXOHV�DQG

UHJXODWLRQV�DV�WKH�$XWKRULW\�PD\�PDNH�WR�HQVXUH�WKH�DFFRPSOLVKPHQW�RI�WKH�REMHFWLYHV�DQG

SXUSRVHV�RI�WKH�DFW��/DZV�RI���������7KH�$XWKRULW\�PDGH�OLWWOH�SURJUHVV�LQ�GLVFKDUJLQJ�LWV�GXWLHV

DQG��LQ�������WKH�8WDK�6XSUHPH�&RXUW�GHFODUHG�WKDW�WKH�$FW�FUHDWLQJ�WKH�$XWKRULW\�ZDV

XQFRQVWLWXWLRQDO�DV�LW�IDLOHG�WR�GHILQH�WKH�$XWKRULW\©V�JHRJUDSKLFDO�MXULVGLFWLRQ�

5H�HVWDEOLVKPHQW�RI�$XWKRULW\�������

7KH�/HJLVODWXUH�FXUHG�WKH�MXULVGLFWLRQDO�GHIHFW�LQ������ZKHQ�LW�UH�FUHDWHG�WKH�*UHDW�6DOW

/DNH�$XWKRULW\��/DZV�RI�8WDK�������FKDSWHU��������:LWKLQ�WKLV�OHJLVODWLRQ��WKH�$XWKRULW\©V

JHRJUDSKLFDO�MXULVGLFWLRQ�ZDV�GHILQHG��DQG�LQFOXGHG�WKH�PDLQODQG��SHQLQVXODV��LVODQGV��DQG�ZDWHUV

ZLWKLQ�WKH�*UHDW�6DOW�/DNH�PHDQGHU�OLQH�HVWDEOLVKHG�E\�WKH�8QLWHG�6WDWHV�6XUYH\RU�*HQHUDO���

7KH�SXUSRVH�RI�WKH�UH�FUHDWHG�$XWKRULW\�ZDV�WR�HVWDEOLVK�DQG�FRRUGLQDWH�SURJUDPV�IRU�WKH

GHYHORSPHQW�RI�UHFUHDWLRQDO�DUHDV�DQG�ZDWHU�FRQVHUYDWLRQ�ZLWKLQ�WKH�*UHDW�6DOW�/DNH�DQG�LWV

HQYLURQV��DQG�LQ�FRQMXQFWLRQ�WKHUHZLWK�WR�SURYLGH�IRU������WKH�GHYHORSPHQW�RI�VXFK�DUHD�RI

$QWHORSH�,VODQG�DV�WKH�$XWKRULW\�PD\�GHWHUPLQH�WR�EH�VXLWDEOH�DQG�GHVLUDEOH�IRU�UHFUHDWLRQDO

XVDJH������WHVWLQJ�WKH�IHDVLELOLW\�RI�WKH�XVH�RI�>.HQQHFRWW�&RSSHU@�WDLOLQJV�LQ�WKH�GHYHORSPHQW�RI

*UHDW�6DOW�/DNH�DQG�LWV�HQYLURQV������WKH�XVH�RI�WDLOLQJV�LQ�WKH�GHYHORSPHQW�RI�WKH�*UHDW�6DOW�/DNH

DQG�LWV�HQYLURQV��DQG�����WKH�UHVWRUDWLRQ�DQG�SUHVHUYDWLRQ�RI�SRLQWV�RI�KLVWRULFDO�LQWHUHVW�RQ

$QWHORSH�,VODQG�

$�SUHOLPLQDU\�IHDVLELOLW\�VWXG\�IRU�WKH�UHFUHDWLRQDO�GHYHORSPHQW�RI�WKH�QRUWK�HQG�RI

$QWHORSH�,VODQG�ZDV�SUHSDUHG�E\�6QHGDNHU�	�%XGG�DQG�$OOUHG�	�$VVRFLDWHV�IRU�WKH�*UHDW�6DOW

/DNH�$XWKRULW\��DQG�ZDV�VXEPLWWHG�RQ�-XQH������������,Q�������D�GRFXPHQW�HQWLWOHG��$

3UHOLPLQDU\�0DVWHU�3ODQ�IRU�WKH�'HYHORSPHQW�RI�*UHDW�6DOW�/DNH�2YHU�D�3HULRG�RI�WKH�1H[W���

<HDUV�ZDV�SUHSDUHG�IRU�WKH�*UHDW�6DOW�/DNH�$XWKRULW\���7KLV�ODWWHU�SODQ�HQYLVLRQHG�WKH�XVH�RI

VXUSOXV�ZDWHUV�IURP�WKH�%HDU�5LYHU��:HEHU�5LYHU��DQG�-RUGDQ�5LYHU�GUDLQDJH�DUHDV��DQG�XVLQJ

.HQQHFRWW�WDLOLQJ�PDWHULDO�IRU�WKH�FRQVWUXFWLRQ�RI�GLNHV��KLJKZD\V��DQG�ODQG�UHFODPDWLRQ�ZLWKLQ

)DUPLQJWRQ�%D\�
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'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��������

$IWHU�WKH�FUHDWLRQ�RI�WKH�8WDK�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�LQ�������WKH�*UHDW�6DOW

/DNH�$XWKRULW\�ZDV�DEROLVKHG��DQG�WKH�IXQFWLRQV�RI�WKH�$XWKRULW\�ZHUH�PHUJHG�LQWR�WKH

'HSDUWPHQW©V��'LYLVLRQ�RI�3DUNV�	�5HFUHDWLRQ�

'LYLVLRQ�RI�WKH�*UHDW�6DOW�/DNH�������

7KH������JHQHUDO�VHVVLRQ�RI�WKH�8WDK�/HJLVODWXUH�HQDFWHG�+RXVH�%LOO�1XPEHU����ZKLFK

HVWDEOLVKHG�D�%RDUG�DQG�'LYLVLRQ�RI�*UHDW�6DOW�/DNH�ZLWKLQ�WKH�8WDK�'HSDUWPHQW�RI�1DWXUDO

5HVRXUFHV�IRU�WKH�SXUSRVH�RI�HVWDEOLVKLQJ�DQG�FRRUGLQDWLQJ�SURJUDPV�IRU�WKH�GHYHORSPHQW�RI

UHFUHDWLRQ�DUHDV��IORRG�FRQWURO��ZLOGOLIH�UHVRXUFHV��LQGXVWULDO�XVHV��DQG�FRQVHUYDWLRQ�RI�WKH�*UHDW

6DOW�/DNH���7KH�*UHDW�6DOW�/DNH�'LYLVLRQ�ZDV�JLYHQ�WKH�UHVSRQVLELOLW\�WR�GHWHUPLQH�WKH�GLUHFWLRQ

DQG�LPSOHPHQWDWLRQ�RI�DOO�ODNH�UHODWHG�DFWLYLWLHV��ZRUNLQJ�WKURXJK�H[LVWLQJ�'HSDUWPHQW�GLYLVLRQV��

,Q�DGGLWLRQ��WKH�GLYLVLRQ�ZDV�JLYHQ�WKH�IROORZLQJ�SRZHUV�DQG�GXWLHV��

����GLUHFW�WKH�SUHSDUDWLRQ�DQG�DGRSW�D�FRPSUHKHQVLYH�SODQ�IRU�WKH�ODNH�LQ�D�PDQQHU�ZKLFK

ZLOO�DVVXUH�WKH�PD[LPXP�LQWHUFKDQJH�RI�LQIRUPDWLRQ��LGHDV��DQG�SURJUDPV�ZLWK�DIIHFWHG

VWDWH��IHGHUDO��DQG�ORFDO�DJHQFLHV��SULYDWH�FRQFHUQV��DQG�WKH�JHQHUDO�SXEOLF���,PSOHPHQW�WKH

SURYLVLRQV�RI�WKH�SODQ�E\�XWLOL]LQJ�WKH�H[LVWLQJ�DXWKRULW\�RI�WKH�YDULRXV�VWDWH�DQG�ORFDO

HQWLWLHV�RU�DJHQFLHV�FRQFHUQHG���:HLJK�WKH�SROLFLHV�DQG�SURJUDPV�RI�DJHQFLHV�WKDW�DIIHFW

WKH�ODNH�WR�HQVXUH�WKHLU�FRPSDWLELOLW\�ZLWK�WKH�DGRSWHG�FRPSUHKHQVLYH�SODQ���5HYLVH�DQG

XSGDWH�WKH�SODQ�DW�SHULRGLF�LQWHUYDOV�����HPSOR\�DVVLVWDQWV�DQG�DGYLVRUV�GHHPHG�QHFHVVDU\

IRU�WKH�SXUSRVHV�RI�WKH�DFW������LQLWLDWH�VWXGLHV�RI�WKH�ODNH�DQG�LWV�UHODWHG�UHVRXUFHV�����

SXEOLVK�RU�DXWKRUL]H�WKH�SXEOLFDWLRQ�RI�VFLHQWLILF�LQIRUPDWLRQ������GHILQH�WKH�ODNH©V�IORRG

SODLQ������TXDOLI\�IRU��DFFHSW�DQG�DGPLQLVWHU�ORDQ�SD\PHQWV��JUDQWV��JLIWV��ORDQV�RU�RWKHU

IXQGV�IRU�FDUU\LQJ�RXW�DQ\�IXQFWLRQV�XQGHU�WKH�DFW������GHWHUPLQH�WKH�QHHG�IRU�DQG

GHVLUDELOLW\�RI�SXEOLF�ZRUNV�DQG�XWLOLWLHV�IRU�WKH�ODNH�DUHD������&RRSHUDWH�ZLWK�WKH�VWDWH

HQJLQHHU�DQG�DOO�XSVWUHDP�HQWLWLHV�LQ�FRQVLGHULQJ�WKH�ZDWHU�UHODWLRQVKLS�EHWZHHQ�WKH�ODNH

DQG�LWV�WULEXWDULHV��DQG�����3HUIRUP�DOO�RWKHU�DFWV�UHDVRQDEO\�QHFHVVDU\�WR�FDUU\�RXW�WKH

SXUSRVHV�DQG�SURYLVLRQV�RI�WKH�DFW���+RXVH�%LOO����������

&RPSUHKHQVLYH�0DQDJHPHQW�3ODQ�������

8QGHU�WKH�GLUHFWLYH�RI�+RXVH�%LOO�1XPEHU�����WKH�*UHDW�6DOW�ODNH�'LYLVLRQ�EHJDQ

SUHSDUDWLRQ�RI�D�&RPSUHKHQVLYH�0DQDJHPHQW�3ODQ�LQ�-XO\�RI��������7KH�3ODQ�ZDV�GHYHORSHG

WKURXJK�WKH�HIIRUWV�RI�WKH�,QWHU�DJHQF\�7HFKQLFDO�7HDP�ZKLFK�ZDV�HVWDEOLVKHG�XQGHU�WKH�WHUPV�RI

WKH������OHJLVODWLRQ���7KH�,QWHU�DJHQF\�7HFKQLFDO�7HDP�ZDV�PDGH�XS�RI�UHSUHVHQWDWLYHV�IURP

YDULRXV�LQWHUHVWV���SXEOLF�DQG�SULYDWH��DQG�LQFOXGHG�UHSUHVHQWDWLYHV�IURP�VHYHUDO�GLYLVLRQ�RI�WKH

'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��&RXQW\�&RPPLVVLRQHUV�RI�WKH

ILYH�FRXQWLHV�VXUURXQGLQJ�WKH�ODNH��DQG�RWKHU�UHSUHVHQWDWLYHV�ZKR�VHUYHG�RQ�WKH�EDVLF�FRPPLWWHHV��



�

7KH�&RPSUHKHQVLYH�0DQDJHPHQW�3ODQ�IRU�WKH�*UHDW�6DOW�/DNH�ZDV�LQWHQGHG�WR�VHUYH�DV�D

JHQHUDO�VWDWHPHQW�IRU�XVH�DQG�PDQDJHPHQW�RI�WKH�ODNH���*RDOV�DQG�SROLFLHV�EDVHG�RQ�WKH�FRQFHSWV

VHW�IRUWK�LQ�WKH�OHJLVODWLRQ��DQG�DV�DGRSWHG�E\�WKH�*UHDW�6DOW�/DNH�%RDUG��VHUYHG�DV�D�JXLGH�IRU

SUHSDUDWLRQ�RI�WKH�SODQ���7KH�SODQ�FRQVLVWV�RI�VL[�PDMRU�HOHPHQWV��PLQHUDOV��UHFUHDWLRQ��WRXULVP�

ZLOGOLIH��WUDQVSRUWDWLRQ��DQG�K\GURORJ\���7KH�SODQ�IRU�HDFK�RI�WKH�HOHPHQWV�ZDV�GHYHORSHG�DIWHU

FRQVLGHUDWLRQ�RI�WKH�LQWHUUHODWLRQVKLS�RI�HDFK�SODQ�HOHPHQW�WR�WKH�RWKHUV��DQG�ZDV�LQWHQGHG�DV�D

JHQHUDO�JXLGH�IRU�GHYHORSPHQW��EXW�QRW�DV�D�GHWDLOHG�GHYHORSPHQW�SODQ�IRU�SULYDWH�DJHQFLHV�RU�IRU

GLYLVLRQV�RI�ORFDO��VWDWH��RU�IHGHUDO�JRYHUQPHQW�

*UHDW�6DOW�/DNH�(QYLURQV�5HSRUW�������

�7KH�*UHDW�6DOW�/DNH�(QYLURQV�5HSRUW�ZDV�SUHSDUHG�LQ������DV�D�FRPSDQLRQ�UHSRUW�WR�WKH

&RPSUHKHQVLYH�0DQDJHPHQW�3ODQ���7KH�SXUSRVH�RI�WKH�UHSRUW�ZDV�WR�VXPPDUL]H�DQG�JUDSKLFDOO\

SRUWUD\�WKH�PRVW�FXUUHQW��DFFXUDWH�DQG�UHOLDEOH�GDWD�DYDLODEOH�FRQFHUQLQJ�ODQG�XVH��ODQG

RZQHUVKLS��VRLOV��YHJHWDWLRQ��PDQ�PDGH�VWUXFWXUHV��DFFHVV�ZD\V��IUHVK�ZDWHU�DQG�XWLOLWLHV�O\LQJ

EHWZHHQ�WKH�ZDWHU©V�HGJH�RI�WKH�*UHDW�6DOW�/DNH�RQ�-DQXDU\����������DQG�WKH�XSSHU�OLPLWV�VWXG\

OLQH�HVWDEOLVKHG�DW�DSSUR[LPDWHO\�WKH�������IRRW�OHYHO�

'LYLVLRQ�RI�)RUHVWU\��)LUH��DQG�6WDWH�/DQGV�������

,Q�������WKH�'LYLVLRQ�RI�*UHDW�6DOW�/DNH�ZDV�HOLPLQDWHG��DQG�WKH�VWDII�IXQFWLRQV�IRU�WKH

PDQDJHPHQW�RI�*UHDW�6DOW�/DNH�ZHUH�WUDQVIHUUHG�WR�WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV���/DWHU�

WKH�PDQDJHPHQW�ZDV�DGPLQLVWUDWLYHO\�GHOHJDWHG�WR�WKH�'LYLVLRQ�RI�6WDWH�/DQGV�DQG�)RUHVWU\��QRZ

NQRZQ�DV�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV���

*UHDW�6DOW�/DNH�&RQWLQJHQF\�3ODQ��������

,Q�������WKH�ZDWHU�OHYHO�RI�WKH�*UHDW�6DOW�/DNH�EHJDQ�D�UDSLG�ULVH�ZKLFK�SURPSWHG�WKH

'LYLVLRQ�RI�6WDWH�/DQGV�DQG�)RUHVWU\�WR�GUDIW�WKH�*UHDW�6DOW�/DNH�&RQWLQJHQF\�3ODQ���7KLV�SODQ

ZDV�GHVLJQHG�WR�PHHW�OHJLVODWLYH�PDQGDWH�IRU�PDLQWDLQLQJ�WKH�ZDWHU�OHYHO�RI�*UHDW�6DOW�/DNH

EHORZ�DQ�HOHYDWLRQ�RI�������IHHW��DQG�GHDOV�ZLWK�EDFNJURXQG��DQDO\VLV�DQG��UHFRPPHQGDWLRQV�IRU

LQIOXHQFLQJ�ERWK�WKH�KLJK�DQG�ORZ�OHYHOV�RI�*UHDW�6DOW�/DNH���7KH�FRQFOXVLRQV�RI�WKH�&RQWLQJHQF\

3ODQ�VWDWH��¦,W�LV�DQWLFLSDWHG�WKDW�ODNH�OHYHOV�ZLOO�SHDN�DW�DSSUR[LPDWHO\�������IHHW�LQ������ZLWK

SRWHQWLDO�UHVXOWDQW�GDPDJHV�RI�����WR�����PLOOLRQ�§��,URQLFDOO\��WKH�ODNH�SHDNHG�DW�DSSUR[LPDWHO\

������IHHW�WKDW�\HDU��DQG�FRQWLQXHG�XSZDUG�WR�DQ�HOHYDWLRQ�RI�QHDUO\�������IHHW�LQ�������ZLWK

HVWLPDWHG�FDSLWDO�GDPDJHV�H[FHHGLQJ������PLOOLRQ���5REVRQ������

*UHDW�6DOW�/DNH�$GYLVRU\�&RXQFLO�������

,Q�������WKH�*UHDW�6DOW�/DNH�$GYLVRU\�&RXQFLO��*6/$&��ZDV�FUHDWHG�E\�OHJLVODWLYH�DFWLRQ

WR�DGYLVH�WKH�%RDUG�RI�6WDWH�/DQGV�DQG�)RUHVWU\�WKURXJK�WKH�'LYLVLRQ�RI�6WDWH�/DQGV�DQG�)RUHVWU\�

ZKLFK�ZDV�GHVLJQDWHG�DV�PDQDJHU�RI�WKH�ODNH���7KH�*UHDW�6DOW�/DNH�7HFKQLFDO�7HDP��*6/77�

ZDV�JLYHQ�VWDWXWRU\�DXWKRUL]DWLRQ�DW�WKH�VDPH�WLPH���
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*HQHUDO�0DQDJHPHQW�3ODQ��*UHDW�6DOW�/DNH�������

$V�*UHDW�6DOW�/DNH�UHDFKHG�LWV�KLVWRULF�KLJK�ZDWHU�OHYHO�RI����������IHHW�LQ�������D�ILYH�

\HDU�*HQHUDO�0DQDJHPHQW�3ODQ��*UHDW�6DOW�/DNH�ZDV�SUHSDUHG�IRU�WKH�*UHDW�6DOW�/DNH�$GYLVRU\

&RXQFLO���7KH�*HQHUDO�0DQDJHPHQW�3ODQ��DQG�WKH�%HQHILFLDO�'HYHORSPHQW�$UHD��%'$��FRQFHSW

GHYHORSHG�E\�WKH�8WDK�'LYLVLRQ�RI�&RPSUHKHQVLYH�(PHUJHQF\�0DQDJHPHQW��ZHUH�D�FRRSHUDWLYH

DWWHPSW�WR�RXWOLQH�WKH�EHVW�VWUDWHJLHV�DYDLODEOH�WR�DYRLG�IORRG�UHODWHG�LPSDFWV�WR�WKRVH�XWLOL]LQJ�WKH

ODNH�XQGHU�LWV�KLJK�ZDWHU�DQG�H[SHFWHG�QHDU�IXWXUH�FRQGLWLRQV�IRU�D�YDULHW\�RI�SXUSRVHV���%RWK�WKH

SODQ�DQG�WKH�%'$�FRQFHSW�ZHUH�GHOLYHUHG�WR�WKH�ILYH�FRXQWLHV�ERUGHULQJ�WKH�ODNH�IRU�DGRSWLRQ�

DQG�ZHUH�DGRSWHG�)HGHUDO�(PHUJHQF\�0DQDJHPHQW�$JHQF\��)(0$��

'LYLVLRQ�RI�6RYHUHLJQ�/DQGV�DQG�)RUHVWU\�������

,Q�������PDQDJHPHQW�UHVSRQVLELOLWLHV�IRU�VFKRRO�DQG�LQVWLWXWLRQDO�WUXVW�ODQGV�ZHUH�SODFHG

ZLWK�WKH�QHZO\�FUHDWHG�6FKRRO�DQG�,QVWLWXWLRQDO�7UXVW�/DQGV�$GPLQLVWUDWLRQ���7KH�%RDUG�RI�6WDWH

/DQGV�DQG�)RUHVWU\�DQG�WKH�*6/$&�ZHUH�HOLPLQDWHG��DQG�WKH�6RYHUHLJQ�/DQGV�$GYLVRU\�&RXQFLO

�6/$&��ZDV�FUHDWHG�WR�DGYLVH�WKH�QHZO\�QDPHG�'LYLVLRQ�RI�6RYHUHLJQ�/DQGV�DQG�)RUHVWU\

�'6/)��RI�WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV���'6/)�UHWDLQHG�PDQDJHPHQW�UHVSRQVLELOLW\�IRU

SXEOLF�WUXVW�ODQGV�DQG�UHVRXUFHV��DQG�EHFDPH�DEOH�WR�GHYRWH�PRUH�WLPH�WR�SODQQLQJ�DQG

PDQDJHPHQW�RI�WKHVH�ODQGV��DV�SXEOLF�WUXVW�ODQGV��ZLWK�D�EURDGHU�YLHZ�RI�KRZ�WKH�ODNH©V�PDQ\

WUXVW�UHVRXUFHV�DUH�LQWHUUHODWHG���,Q�������WKH�QDPH�RI�WKH�'LYLVLRQ�RI�6RYHUHLJQ�/DQGV�DQG

)RUHVWU\�ZDV�FKDQJHG�WR�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�

*UHDW�6DOW�/DNH�&RPSUHKHQVLYH�0DQDJHPHQW�3ODQ�������

&RPSOHWHG�LQ�������WKH�*UHDW�6DOW�/DNH�&RPSUHKHQVLYH�0DQDJHPHQW�3ODQ���3ODQQLQJ

3URFHVV�DQG�0DWUL[��ZDV�SUHSDUHG�E\�WKH�*UHDW�6DOW�/DNH�7HFKQLFDO�7HDP�IRU�WKH�'LYLVLRQ�DQG

%RDUG�RI�6WDWH�/DQGV�DQG�)RUHVWU\�DQG�WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV���7KH�JRDO�RI�WKH

SODQ�ZDV�WR��¦����SURYLGH�QHHGHG�LQIRUPDWLRQ�DQG�JXLGDQFH�LQ�WKH�IRUP�RI�UHFRPPHQGDWLRQV�WR

IHGHUDO��VWDWH�DQG�ORFDO�JRYHUQPHQWV��DQG�UHFRPPHQGHG�OHJLVODWLRQ�WR�WKH�VWDWH�OHJLVODWXUH�WR

IDFLOLWDWH�DQG�HQKDQFH�PDQDJHPHQW�RI�*UHDW�6DOW�/DNH�DQG�LWV�HQYLURQV�WR�DVVXUH�SURWHFWLRQ�RI�WKH

XQLTXH�HFRV\VWHP�RI�WKH�ODNH�ZKLOH�SURPRWLQJ�EDODQFHG�PXOWLSOH�UHVRXUFH�XVHV�§�

$V�GHVFULEHG�LQ�LWV�JRDO�VWDWHPHQW��WKH������3ODQ�FRPSULVHV�DQDO\VHV�RI�D�QXPEHU�RI�ODNH

PDQDJHPHQW�LVVXHV��DQG�PDNHV�UHFRPPHQGDWLRQV�RQ�WKRVH�LVVXHV�WR�XQLWV�RI�ORFDO��VWDWH�DQG

IHGHUDO�JRYHUQPHQW����6HYHUDO�RI�WKH�UHFRPPHQGDWLRQV�KDYH�EHHQ�DFWHG�XSRQ�E\�GLYLVLRQV�RI�WKH

'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��LQFOXGLQJ�GHYHORSPHQW�RI�WKH�0LQHUDO�/HDVLQJ�3ODQ�E\�WKH

'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV���7KH�IDWH�RI�RWKHU�UHFRPPHQGDWLRQV�LV�QRW�NQRZQ�

0LQHUDO�/HDVLQJ�3ODQ�������

$V�DQ�RXWJURZWK�RI�WKH������3ODQ��LQ������WKH�'LYLVLRQ�RI�6RYHUHLJQ�/DQGV�DQG�)RUHVWU\
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DQQRXQFHG�WKH�ZLWKGUDZDO�RI�VRYHUHLJQ�ODQGV�IURP�PLQHUDOV�OHDVLQJ�DV�SDUW�RI�D�FRPSUHKHQVLYH

SODQQLQJ�SURFHVV�IRU�PDQDJHPHQW�RI�PLQHUDOV�RQ�WKRVH�ODQGV���,QFOXGHG�ZHUH�*UHDW�6DOW�/DNH�

8WDK�/DNH�DQG�WKH�-RUGDQ�5LYHU��DQG�SRUWLRQV�RI�%HDU�/DNH��%HDU�5LYHU��&RORUDGR�5LYHU�DQG

*UHHQ�5LYHU���7R�DFFRPSOLVK�LWV�SODQQLQJ�DQG�PDQDJHPHQW�PDQGDWHV��WKH�'LYLVLRQ�RI�)RUHVWU\�

)LUH�DQG�6WDWH�/DQGV�LV�FUHDWLQJ�PLQHUDO�OHDVLQJ�SODQV�IRU�HDFK�DUHD���7KH�0LQHUDO�/HDVLQJ�3ODQ

IRU�*UHDW�6DOW�/DNH��LV�WKH�ILUVW�RI�WKHVH�SODQV�WR�EH�FRPSOHWHG���7KLV�GRFXPHQW�UHYLHZV�WKH

KLVWRU\�RI�PLQHUDO�RZQHUVKLS�DQG�OHDVLQJ��LQYHQWRULHV�PLQHUDO�UHVRXUFHV��DQG�H[DPLQHV�WKH

H[LVWLQJ�FRQIOLFWV�DPRQJ�UHVRXUFHV�RQ�WKH�ODNH���7KH�0LQHUDO�/HDVLQJ�3ODQ�]RQHV�WKH�ODNH�EHG�IRU

PLQHUDO�FRPPRGLW\�SURGXFWLRQ��DQG�VSHFLILHV�QHZ�PLQHUDO�OHDVLQJ�SURFHGXUHV�

&855(17�'(3$570(17�0$1$*(0(17�5(63216,%,/,7,(6

'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV

7KH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�LV�¦���WKH�H[HFXWLYH�DXWKRULW\�IRU�WKH

PDQDJHPHQW�RI�VRYHUHLJQ�ODQGV���§�LQ�8WDK��LQFOXGLQJ�WKH�VRYHUHLJQ�ODQGV�RI�*UHDW�6DOW�/DNH��

7LWOH���$�RI�WKH�8WDK�&RGH��HQWLWOHG�6WDWH�/DQGV��HVWDEOLVKHV�WKH�'LYLVLRQ�DQG�WKH�)RUHVWU\��)LUH

DQG�6WDWH�/DQGV�$GYLVRU\�&RXQFLO��DQG�VHWV�IRUWK�WKH�SRZHUV�DQG�UHVSRQVLELOLWLHV�RI�WKH�'LYLVLRQ

DQG�%RDUG���6HFWLRQ���$������HVWDEOLVKHV�WKH�'LYLVLRQ©V�UHVSRQVLELOLW\�WR�SUHSDUH�DQG�PDLQWDLQ�D

PDQDJHPHQW�SODQ�IRU�*UHDW�6DOW�/DNH�XQGHU�SDUDJUDSK������DQG�HVWDEOLVKHV�RWKHU�UHVSRQVLELOLWLHV

IRU�WKH�ODNH�DV�IROORZV�

¦����(PSOR\�SHUVRQQHO�DQG�SXUFKDVH�HTXLSPHQW�DQG�VXSSOLHV�ZKLFK�WKH�/HJLVODWXUH

DXWKRUL]HV�WKURXJK�DSSURSULDWLRQV�IRU�WKH�SXUSRVHV�RI�WKLV�FKDSWHU��

����,QLWLDWH�VWXGLHV�RI�WKH�ODNH�DQG�LWV�UHODWHG�UHVRXUFHV�

����3XEOLVK�VFLHQWLILF�DQG�WHFKQLFDO�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�ODNH�

����'HILQH�WKH�ODNH©V�IORRGSODLQ�

����4XDOLI\�IRU��DFFHSW�DQG�DGPLQLVWHU�JUDQWV��JLIWV��RU�RWKHU�IXQGV�IURP�WKH�IHGHUDO

JRYHUQPHQW�DQG�RWKHU�VRXUFHV��IRU�FDUU\LQJ�RXW�DQ\�IXQFWLRQV�XQGHU�WKLV�FKDSWHU�

����'HWHUPLQH�WKH�QHHG�IRU�SXEOLF�ZRUNV�DQG�XWLOLWLHV�IRU�WKH�ODNH�DUHD�

����,PSOHPHQW�WKH�FRPSUHKHQVLYH�SODQ�WKURXJK�VWDWH�DQG�ORFDO�HQWLWLHV�RU�DJHQFLHV�

����&RRUGLQDWH�WKH�DFWLYLWLHV�RI�WKH�YDULRXV�GLYLVLRQV�ZLWKLQ�WKH�'HSDUWPHQW�RI�1DWXUDO

5HVRXUFHV�ZLWK�UHVSHFW�WR�WKH�ODNH�

�����3HUIRUP�DOO�RWKHU�DFWV�UHDVRQDEO\�QHFHVVDU\�WR�FDUU\�RXW�WKH�SXUSRVHV�DQG�SURYLVLRQV

RI�WKLV�FKDSWHU�

�����5HWDLQ�DQG�HQFRXUDJH�WKH�FRQWLQXHG�DFWLYLW\�RI�WKH�*UHDW�6DOW�/DNH�7HFKQLFDO�7HDP�§

'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV

7LWOH����RI�WKH�8WDK�&RGH�HVWDEOLVKHV�WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�DQG�WKH�:LOGOLIH

%RDUG�DQG�HVWDEOLVKHV�WKHLU�GXWLHV�DQG�SRZHUV���6HFWLRQ���������SURYLGHV��¦7KH�'LYLVLRQ�RI

:LOGOLIH�UHVRXUFHV�LV�WKH�ZLOGOLIH�DXWKRULW\�IRU�8WDK��DQG�LV�YHVWHG�ZLWK�WKH�IXQFWLRQV��SRZHUV�

GXWLHV��ULJKWV�DQG�UHVSRQVLELOLWLHV�SURYLGHG�LQ�WKLV�WLWOH�DQG�RWKHU�ODZ�§��7KH�6HFWLRQ�JRHV�RQ�WR
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SURYLGH��¦6XEMHFW�WR�WKH�EURDG�SROLF\�PDNLQJ�DXWKRULW\�RI�WKH�:LOGOLIH�%RDUG��WKH�'LYLVLRQ�RI

:LOGOLIH�UHVRXUFHV�VKDOO�SURWHFW��SURSDJDWH��PDQDJH��FRQVHUYH��DQG�GLVWULEXWH�SURWHFWHG�ZLOGOLIH

WKURXJKRXW�WKH�VWDWH�§��

7KH�'LYLVLRQ�PDQDJHV�UHIXJHV�DQG�ZLOGOLIH�PDQDJHPHQW�DUHDV�RQ�WKH�*UHDW�6DOW�/DNH�

UHJXODWHV�KXQWLQJ��PDQDJHV�WHUUHVWULDO�ZLOGOLIH�RQ�$QWHORSH�,VODQG�DQG�HOVHZKHUH��DQG�UHJXODWHV

WKH�FRPPHUFLDO�KDUYHVW�RI�EULQH�VKULPS�IURP�WKH�ODNH��7KH�OHJLVODWXUH�KDV�DXWKRUL]HG�WKH�'LYLVLRQ

WR�XWLOL]H�DOO�RU�SDUWV�RI����WRZQVKLSV�RI�VRYHUHLJQ�ODQGV�RQ�WKH�ODNH�IRU�WKH�¦FUHDWLRQ��RSHUDWLRQ�

PDLQWHQDQFH�DQG�PDQDJHPHQW�RI�ZLOGOLIH�PDQDJHPHQW�DUHDV��ILVKLQJ�ZDWHUV��DQG�RWKHU

UHFUHDWLRQDO�DFWLYLWLHV�§��6HFWLRQ����������8WDK�&RGH���1RW�DOO�RI�WKH�ODQGV�VR�DXWKRUL]HG�DUH�QRZ

XQGHU�PDQDJHPHQW�E\�WKH�'LYLVLRQ�IRU�WKH�DXWKRUL]HG�SXUSRVHV�

'LYLVLRQ�RI�3DUNV�DQG�5HFUHDWLRQ

&KDSWHU�������RI�WKH�8WDK�&RGH�HVWDEOLVKHV�WKH�'LYLVLRQ�DQG�WKH�%RDUG�RI�3DUNV�DQG

5HFUHDWLRQ��DQG�VHWV�IRUWK�WKHLU�UHVSRQVLELOLWLHV���7KH�'LYLVLRQ�PDQDJHV�$QWHORSH�,VODQG�6WDWH

3DUN�LQ�*UHDW�6DOW�/DNH��:LOODUG�%D\�6WDWH�3DUN��DQG�WKH�*UHDW�6DOW�/DNH�0DULQD�RQ�WKH�VRXWK

VKRUH�RI�WKH�ODNH��

7KH�'LYLVLRQ�LV�DOVR�GLUHFWO\�UHVSRQVLEOH�IRU�ERDWLQJ�HQIRUFHPHQW�RQ�*UHDW�6DOW�/DNH��

3DUNV�SHUVRQQHO�DOVR�ZRUN�FORVHO\�ZLWK�ILYH�FRXQW\�6KHULII�2IILFHV�WR�UHVSRQG�WR�VHDUFK�DQG

UHVFXH�DFWLYLWLHV�RQ�WKH�ODNH���6HDUFK�DQG�UHVFXH�DORQJ�WKH�HDVWHUQ�VKRUH�LV�KDQGOHG�LQ�D

FRRSHUDWLYH�HIIRUW�ZLWK�'DYLV�DQG�:HEHU�&RXQW\�6KHULII©V�2IILFHV�

'LYLVLRQ�RI�:DWHU�5LJKWV

7KH�'LYLVLRQ�RI�:DWHU�5LJKWV�UHJXODWHV�WKH�DSSURSULDWLRQ�DQG�GLVWULEXWLRQ�RI�ZDWHU�LQ�WKH

6WDWH�RI�8WDK��SXUVXDQW�WR�7LWOH����RI�WKH�8WDK�&RGH���7KH�6WDWH�(QJLQHHU��ZKR�LV�WKH�GLUHFWRU�RI

WKH�'LYLVLRQ�RI�:DWHU�5LJKWV��PXVW�JLYH�DSSURYDO�IRU�WKH�GLYHUVLRQ�DQG�XVH�RI�DQ\�ZDWHU�

UHJXODWHV�WKH�DOWHUDWLRQ�RI�QDWXUDO�VWUHDPV��DQG�KDV�WKH�DXWKRULW\�WR�UHJXODWH�GDPV�IRU�WKH�SXUSRVH

RI�SURWHFWLQJ�SXEOLF�VDIHW\���$OO�GLYHUVLRQV�IURP�WKH�ODNH�IRU�DOO�SXUSRVHV��LQFOXGLQJ�PLQHUDO

H[WUDFWLRQ�E\�HYDSRUDWLRQ��UHTXLUHV�WKH�SULRU�DSSURYDO�RI�WKH�6WDWH�(QJLQHHU���$Q\�GDP�RU�GLNH

SODFHG�LQ�RU�DURXQG�*UHDW�6DOW�/DNH�UHTXLUHV�SULRU�DSSURYDO�IURP�WKH�'LYLVLRQ�

'LYLVLRQ�RI�2LO��*DV�DQG�0LQLQJ

7KH�'LYLVLRQ�RI�2LO��*DV�DQG�0LQLQJ�LV�WKH�UHJXODWRU\�DJHQF\�IRU�PLQHUDO�H[SORUDWLRQ�

GHYHORSPHQW�DQG�UHFODPDWLRQ�RQ�*UHDW�6DOW�/DNH��SXUVXDQW�WR�7LWOH����RI�WKH�8WDK�&RGH���7KLV

UHJXODWRU\�UROH�LV�FRQGXFWHG�LQ�FORVH�FRRUGLQDWLRQ�ZLWK�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH

/DQGV�
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8WDK�*HRORJLFDO�6XUYH\

7KH�8WDK�*HRORJLFDO�6XUYH\��D�QRQ�UHJXODWRU\�DJHQF\��LV�UHVSRQVLEOH�IRU�FROOHFWLQJ�

SUHVHUYLQJ��SXEOLVKLQJ�DQG�GLVWULEXWLQJ�UHOLDEOH�LQIRUPDWLRQ�RQ�JHRORJ\��EULQH�DQG�PLQHUDO

UHVRXUFHV��DQG�JHRORJLF�KD]DUGV�UHODWHG�WR�WKH�HQWLUH�VWDWH��WR�LQFOXGH�*UHDW�6DOW�/DNH���8*6�LV

DOVR�UHVSRQVLEOH�IRU�DVVLVWLQJ��DGYLVLQJ�DQG�FRRSHUDWLQJ�ZLWK�VWDWH�DQG�ORFDO�DJHQFLHV�DQG�VWDWH

HGXFDWLRQDO�LQVWLWXWLRQV�RQ�DOO�VXEMHFWV�UHODWHG�WR�JHRORJ\��

'LYLVLRQ�RI�:DWHU�5HVRXUFHV

7KH�0LVVLRQ�RI�WKH�8WDK�%RDUG�DQG�WKH�'LYLVLRQ�RI�:DWHU�5HVRXUFHV�LV�WR�GLUHFW�WKH

RUGHUO\�DQG�WLPHO\�SODQQLQJ��FRQVHUYDWLRQ��GHYHORSPHQW��SURWHFWLRQ��DQG�SUHVHUYDWLRQ�RI�8WDK©V

ZDWHU�UHVRXUFHV�WR�WKH�HQG�WKH\�ZLOO�EH�XVHG�WR�PHHW�WKH�EHQHILFLDO�QHHGV�RI�WKH�FLWL]HQV�RI�WKH

6WDWH�RI�8WDK���$OWKRXJK�WKH�'LYLVLRQ�GRHV�QRW�KDYH�GLUHFW�UHJXODWRU\�UHVSRQVLELOLWLHV�RQ�*UHDW

6DOW�/DNH��LW�FRQGXFWV�K\GURORJLF�UHVHDUFK�DQG�SODQQLQJ��DQG�LV�UHVSRQVLEOH�IRU�PDLQWHQDQFH�DQG

RSHUDWLRQ�RI�WKH�:HVW�'HVHUW�3XPSLQJ�3URMHFW�

7+(�3/$11,1*�352&(66

,Q�$XJXVW��������WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�DVVHPEOHG�WKH�*UHDW�6DOW�/DNH

3ODQQLQJ�3URMHFW�7HDP�RI�UHSUHVHQWDWLYHV�IURP�HDFK�RI�WKH�GLYLVLRQV�RI�WKH�'HSDUWPHQW��ZLWK�WKH

FKDUJH�WR�GHYHORS�D�UHVRXUFH�PDQDJHPHQW�SODQ�IRU�WKH�'HSDUWPHQW�DQG�DOO�LWV�GLYLVLRQV���7KH

SODQQLQJ�SURFHVV�XWLOL]HG�E\�WKH�WHDP�LV�EDVHG�RQ�WKH�ODQG�PDQDJHPHQW�SODQQLQJ�SURFHVV�VHW�IRUWK

LQ�6HFWLRQ���$�����RI�WKH�8WDK�&RGH��DQG�LQ�LPSOHPHQWLQJ�UXOHV�IRXQG�DW�5�������DGRSWHG�E\

WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV��VSHFLILFDOO\�WKH�SURFHVVHV�IRU�&RPSUHKHQVLYH

0DQDJHPHQW�3ODQV���%HFDXVH�RI�WKH�VFDOH�RI�WKH�*UHDW�6DOW�/DNH�DV�D�SODQQLQJ�XQLW��DQG�EHFDXVH

RI�WKH�FRPSOH[LW\�DQG�VLJQLILFDQFH�RI�WKH�ODNH�DQG�LWV�UHVRXUFHV��WKH�3ODQQLQJ�7HDP�KDV

LPSOHPHQWHG�VWHSV�DQG�SXEOLF�SURFHVVHV�LQ�DGGLWLRQ�WR�WKRVH�VHW�IRUWK�LQ�WKH�5����UXOHV�

3XEOLF�LQYROYHPHQW�LQ�WKH�SODQQLQJ�SURFHVV�ZDV�RIILFLDOO\�LQLWLDWHG�RQ�)HEUXDU\��������

ZLWK�D�QRWLILFDWLRQ�RI�6WDWH�$FWLRQ�WR�WKH�5HVRXUFH�'HYHORSPHQW�&RRUGLQDWLQJ�&RPPLWWHH

�5'&&��DQG�ORFDOO\�SXEOLVKHG�SXEOLF�QRWLFHV�LQYLWLQJ�SDUWLFLSDWLRQ�LQ�VHYHUDO�VFRSLQJ�PHHWLQJV

FRQGXFWHG�LQ�HDFK�RI�WKH�ILYH�FRXQWLHV�LQ�ZKLFK�*UHDW�6DOW�/DNH�LV�ORFDWHG��+RZHYHU��VWDUWLQJ�LQ

1RYHPEHU��WKH�3ODQQLQJ�7HDP�DOVR�FRQGXFWHG�LQIRUPDO�LQWHUQDO�DQG�H[WHUQDO�VFRSLQJ�DQG�LVVXHV

LGHQWLILFDWLRQ��DQG�DWWHQGHG�D�QXPEHU�RI�DVVRFLDWLRQ��FOXE�DQG�LQGLYLGXDO�DJHQF\�PHHWLQJV�WR

GLVFXVV�WKH�SODQ�DQG�WKH�SODQQLQJ�SURFHVV�

6FRSLQJ

7KH�3ODQQLQJ�7HDP�LQLWLDWHG�¦LQWHUQDO§�VFRSLQJ�ZLWK�D�VHULHV�RI�PHHWLQJV�ZLWK�GLYLVLRQV

RI�WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�WR�LGHQWLI\�PDQDJHPHQW�SURJUDPV�DQG�LVVXHV�UHODWHG�WR

WKH�*UHDW�6DOW�/DNH��6FRSLQJ�ZDV�WKHQ�H[SDQGHG�WR�DQ�HIIRUW�WR�LGHQWLI\�RWKHU�6WDWH�DJHQF\

PDQDJHPHQW�QHHGV�DQG�H[SHFWDWLRQV�RI�WKH�*UHDW�6DOW�/DNH�3ODQQLQJ�3URFHVV���7KH�3ODQQLQJ



��

7HDP©V�REMHFWLYH�ZDV�WR�GHYHORS�D�FOHDU�XQGHUVWDQGLQJ�RI�ZKDW�HDFK�DJHQF\�LGHQWLILHG�DV

VLJQLILFDQW�LQ�PDQDJHPHQW�RI�WKH�ODNH�DQG�LWV�UHVRXUFHV���7KH�IROORZLQJ�6WDWH�DJHQFLHV�ZHUH

LQWHUYLHZHG�IRU�D�WRWDO�RI�RYHU����KRXUV�RI�LQIRUPDO�GLVFXVVLRQ�LQ�WKLV�ILUVW�SKDVH�RI�VFRSLQJ�

'LYLVLRQ�RI�)RUHVWU\��)LUH�	�6WDWH�/DQGV 'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV

'LYLVLRQ�RI�2LO��*DV�	�0LQLQJ 'LYLVLRQ�RI�3DUNV�	�5HFUHDWLRQ

'LYLVLRQ�RI�:DWHU�5LJKWV 'LYLVLRQ�RI�:DWHU�5HVRXUFHV

2IILFH�RI�(QHUJ\��	�5HVRXUFH�3ODQQLQJ 8WDK�*HRORJLF�6XUYH\

$WWRUQH\�*HQHUDO©V�2IILFH 'LYLVLRQ�RI�:DWHU�4XDOLW\

'LYLVLRQ�RI�$LU�4XDOLW\ 'LYLVLRQ�RI�6ROLG�	�+D]DUGRXV�:DVWH

'LYLVLRQ�RI�(QYLURQPHQWDO�5HVSRQVH�	�5HPHGLDWLRQ

'HSDUWPHQW�RI�&RPPXQLW\�	�(FRQRPLF�'HYHORSPHQW

'LYLVLRQ�RI�6WDWH�+LVWRU\

2WKHU�6WDWH�DJHQFLHV�ZKLFK�KDYH�EHHQ�FRQWDFWHG�EXW�ZKLFK�KDYH�QRW�EHFRPH�DFWLYH

SDUWLFLSDQWV�LQ�WKH�SODQQLQJ�HIIRUW�LQFOXGH��'LYLVLRQ�RI�,QGLDQ�$IIDLUV��'LYLVLRQ�RI�%XVLQHVV�	

(FRQRPLF�'HYHORSPHQW��'HSDUWPHQW�RI�$JULFXOWXUH��DQG�WKH�'LYLVLRQ�RI�&RPSUHKHQVLYH

(PHUJHQF\�0DQDJHPHQW��

¦([WHUQDO§�VFRSLQJ�LQFOXGHG�ILYH�SXEOLF�PHHWLQJV�LQ�HDFK�RI�WKH�VXUURXQGLQJ�FRXQWLHV

ZKLFK�ZHUH�FRQGXFWHG�EHWZHHQ�)HEUXDU\����������DQG�0DUFK��WK���������7KH�SXUSRVHV�RI�WKHVH

PHHWLQJV�ZDV�WR�LQWURGXFH�WKH�SODQQLQJ�HIIRUW�WR�WKH�SXEOLF��LQYLWH�SXEOLF�FRPPHQW�RQ�ERWK�WKH

SODQQLQJ�SURFHVV�DQG�VXEVWDQWLYH�LVVXHV��DQG�WR�LGHQWLI\�*UHDW�6DOW�/DNH�PDQDJHPHQW�LVVXHV

ZKLFK�VKRXOG�EH�DGGUHVVHG�LQ�WKH�3ODQ���$SSUR[LPDWHO\����SHRSOH�DWWHQGHG�WKH�SXEOLF�PHHWLQJV��

7KH�PRVW�VXFFHVVIXO�SDUW�RI�WKH�H[WHUQDO�VFRSLQJ�SKDVH�ZDV�D�VHULHV�RI�PHHWLQJV�ZLWK

IHGHUDO�DJHQFLHV��ORFDO�JRYHUQPHQWV��FLWL]HQV©�DQG�LQGXVWU\�JURXSV��DQG�LQGLYLGXDOV�LQWHUHVWHG�LQ

*UHDW�6DOW�/DNH�PDQDJHPHQW���$W�OHDVW����SHUFHQW�RI�WKH�FRPPHQWV�UHFHLYHG�FDPH�IURP�WKHVH

PHHWLQJV��ZKLFK�LQYROYHG�PRUH�WKDQ�����LQGLYLGXDOV�EHWZHHQ�1RYHPEHU�������DQG�$SULO�������

([WHUQDO�VFRSLQJ�DOVR�LQFOXGHG�LQFRPLQJ�FRUUHVSRQGHQFH��H�PDLO�PHVVDJHV�DQG�WHOHSKRQH

FRQYHUVDWLRQV�

6WDWHPHQW�RI�&XUUHQW�&RQGLWLRQV�DQG�7UHQGV

%DVHG�XSRQ�WKH�LQSXW�UHFHLYHG�IURP�ERWK�LQWHUQDO�DQG�H[WHUQDO�VFRSLQJ��WKH�3ODQQLQJ

7HDP�DVVHPEOHG�WKH�LQIRUPDWLRQ�DYDLODEOH�ZKLFK�LV�UHOHYDQW�WR�JRRG�PDQDJHPHQW�RI�WKH�*UHDW

6DOW�/DNH���7KDW�LQIRUPDWLRQ�LV�SUHVHQWHG�KHUH�DV�WKH�6WDWHPHQW�RI�&XUUHQW�&RQGLWLRQV�DQG

7UHQGV��DQG�LV�PRUH�WKRURXJKO\�GLVFXVVHG�EHORZ���7KH�*UHDW�6DOW�/DNH�7HFKQLFDO�7HDP�ZLOO�EH

DVNHG�WR�UHILQH��DPHQG�DQG�DGG�WR�WKH�6WDWHPHQW�WR�HQVXUH�WKDW�LW�LV�DV�FRPSOHWH�DQG�DFFXUDWH�DV

SRVVLEOH��



��

$OWHUQDWLYH�0DQDJHPHQW�6FHQDULRV��

$IWHU�FRPSOHWLRQ�RI�ZRUN�RQ�WKH�6WDWHPHQW�RI�&XUUHQW�&RQGLWLRQV�DQG�7UHQGV��WKH

3ODQQLQJ�7HDP�ZLOO�GHYHORS�$OWHUQDWLYH�0DQDJHPHQW�6FHQDULRV�IRU�*UHDW�6DOW�/DNH��EDVHG�XSRQ

WKH�6WDWHPHQW�DQG�LQIRUPDWLRQ�UHFHLYHG�GXULQJ�LQWHUQDO�DQG�H[WHUQDO�VFRSLQJ���7KH�$OWHUQDWLYHV

ZLOO�EH�SXEOLVKHG�IRU�SXEOLF�UHYLHZ�DQG�FRPPHQW��DIWHU�ZKLFK�WKH�3ODQQLQJ�7HDP�ZLOO�GHYHORS�D

5HFRPPHQGHG�0DQDJHPHQW�3ODQ�IRU�UHYLHZ�DQG�DSSURYDO�E\�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG

6WDWH�/DQGV�DQG�WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�

&855(17�&21',7,216�$1'�75(1'6�21�*5($7�6$/7�/$.(

7KH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�KDV�LQ�SODFH�D�QXPEHU�RI�PDQDJHPHQW�SURJUDPV�IRU

WKH�UHVRXUFHV�RI�WKH�*UHDW�6DOW�/DNH���7KRVH�SURJUDPV�DUH�GHVLJQHG�WR�ERWK�FRQVHUYH�WKH�ODNH©V

UHVRXUFHV��DQG�WR�PDNH�WKRVH�UHVRXUFHV�DYDLODEOH�IRU�EHQHILFLDO�XVHV���7KH�'HSDUWPHQW©V

PDQDJHPHQW�RI�$QWHORSH�,VODQG�6WDWH�3DUN�DQG�)DUPLQJWRQ�%D\�:LOGOLIH�5HIXJH��WKH�UHJXODWLRQ

RI�FRPPHUFLDO�EULQH�VKULPSLQJ�DQG�VSRUW�KXQWLQJ��DQG�WKH�0LQHUDO�/HDVLQJ�3ODQ�UHFHQWO\�DGRSWHG

E\�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�DUH�H[DPSOHV�RI�UHVRXUFH�PDQDJHPHQW

SURJUDPV�FXUUHQWO\�LQ�RSHUDWLRQ���

$W�WKH�VDPH�WLPH��WKHUH�H[LVW�IDFWRUV�ZKLFK�DUH�DIIHFWLQJ�DQG�KDYH�WKH�SRWHQWLDO�WR�DIIHFW

WKH�ODNH��LWV�UHVRXUFHV�DQG�EHQHILFLDO�XVHV���$PRQJ�WKH�REMHFWLYHV�RI�WKLV�SODQQLQJ�SURFHVV�DUH�WR

HQVXUH�WKDW�H[LVWLQJ�SURJUDPV�FRQWULEXWH�RSWLPDOO\�WR�WKH�'HSDUWPHQW©V�PDQDJHPHQW�REMHFWLYHV

IRU�WKH�ODNH��DQG�WKDW�HPHUJLQJ�LVVXHV�DQG�GHPDQGV�DUH�DGGUHVVHG�LQ�D�FRKHUHQW�DQG

FRPSUHKHQVLYH�PDQQHU��FRQVLVWHQW�ZLWK�RYHUDOO�PDQDJHPHQW�REMHFWLYHV���

7KH�VWDUWLQJ�SRLQW�IRU�GHYHORSPHQW�RI�D�FRPSUHKHQVLYH�DQG�FRQVLVWHQW�PDQDJHPHQW�SODQ

LV�WKH�DVVHPEO\�RI�UHOHYDQW�LQIRUPDWLRQ�DQG�DQDO\VHV�LQWR�D�UHVRXUFH�LQYHQWRU\���7KURXJK�D�VL[�

PRQWK�LQWHUQDO�DQG�H[WHUQDO�VFRSLQJ�SURMHFW��WKH�*UHDW�6DOW�/DNH�3ODQQLQJ�7HDP�LGHQWLILHG�WKH

UHVRXUFH�LQYHQWRU\�LQIRUPDWLRQ�LW�IHHOV�LV�UHOHYDQW�WR�WKH�JRRG�PDQDJHPHQW�RI�*UHDW�6DOW�/DNH��

7KH�LQYHQWRU\�LQIRUPDWLRQ�ZDV�DVVHPEOHG�E\�UHVRXUFH�DQG�XVH�FDWHJRU\��DQG�ZDV�HYDOXDWHG�WR

GHYHORS�GHVFULSWLRQV�RI�WKH�FXUUHQW�FRQGLWLRQV�RI�WKH�ODNH©V�UHVRXUFHV��DQG�WR�GLVFHUQ�WUHQGV�ZKLFK

VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�LQ�IXWXUH�PDQDJHPHQW�RI�WKH�ODNH���%HFDXVH�WKH�LQIRUPDWLRQ

DYDLODEOH�RQ�*UHDW�6DOW�/DNH�DQG�LWV�UHVRXUFHV�LV�HQF\FORSHGLF�LQ�VFRSH�DQG�YROXPH��WKH�7HDP�KDV

GLJHVWHG�DQG�SUHVHQWHG�LW�LQ�WKH�FRQWH[W�RI�WKH�NH\�LVVXHV�DQG�QHHGV�LGHQWLILHG�WKURXJK�LQWHUQDO

DQG�H[WHUQDO�VFRSLQJ��7KLV�VWDWHPHQW�UHSUHVHQWV�D�EDVHOLQH�SLFWXUH�RI�WKH�FXUUHQW�FRQGLWLRQ�RI�WKH

*UHDW�6DOW�/DNH�DQG�LWV�UHVRXUFHV�

7KLV�VWDWHPHQW�RI�&XUUHQW�&RQGLWLRQV�DQG�7UHQGV�LV�RUJDQL]HG�E\�UHVRXUFH�FDWHJRU\�

EHJLQQLQJ�ZLWK�WKH�ZDWHU��ODQG��PLQHUDO�DQG�ELRORJLFDO�WUXVW�UHVRXUFHV�IRU�ZKLFK�WKH�'HSDUWPHQW

LV�UHVSRQVLEOH���7KHVH�DUH�IROORZHG�E\�WKH�UHFUHDWLRQDO��LQGXVWULDO�DQG�WRXULVP�¦XVH§�UHVRXUFHV

ZKLFK�WKH�'HSDUWPHQW�PXVW�PDQDJH�LQ�FRQFHUW�ZLWK�LWV�UHVSRQVLELOLW\�WR�VXVWDLQ�WKH�WUXVW

UHVRXUFHV�RI�WKH�ODNH���
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7KLV�6WDWHPHQW�LV�SUHVHQWHG�WR�WKH�*UHDW�6DOW�/DNH�7HFKQLFDO�WHDP�DV�D�ZRUN�LQ�SURJUHVV��

7KH�7HFKQLFDO�7HDP�LV�DVNHG�WR�FULWLFDOO\�UHYLHZ�WKH�6WDWHPHQW�WR�HQVXUH�WKDW�DOO�DYDLODEOH

LQIRUPDWLRQ�ZKLFK�LV�UHOHYDQW�WR�JRRG�PDQDJHPHQW�LV�WDNHQ�LQWR�FRQVLGHUDWLRQ���,W�LV�KRSHG�WKDW

WKH�FKDUDFWHUL]DWLRQV�RI�WKH�LQIRUPDWLRQ�SUHVHQWHG�ZLOO�EH�VXSSRUWHG�E\�WKH�7HFKQLFDO�7HDP��EXW

RPLVVLRQV��GLVFUHSDQFLHV�DQG�GLVDJUHHPHQWV�VKRXOG�EH�SRLQWHG�RXW�WR�WKH�3ODQQLQJ�7HDP��DORQJ

ZLWK�D�GHVFULSWLRQ�RI�WKH�UHOHYDQFH�RI�WKH�LQIRUPDWLRQ�RU�LVVXH�WR�WKH�JRRG�PDQDJHPHQW�RI�WKH

ODNH���7KH�3ODQQLQJ�7HDP©V�REMHFWLYH�LV�WR�LGHQWLI\�WKRVH�IDFWXDO�PDWWHUV�RQ�ZKLFK�WKHUH�LV�JHQHUDO

DJUHHPHQW���

7KH�6WDWHPHQW�RI�&XUUHQW�&RQGLWLRQV�DQG�7UHQGV�VKRXOG�UHIOHFW�WKH�H[WHQW�WR�ZKLFK�WKH

IDFWXDO�EDVHV�IRU�GHYHORSPHQW�RI�PDQDJHPHQW�SODQV�DUH�JHQHUDOO\�DFFHSWHG���7KHUH�ZLOO��RI

FRXUVH��EH�IDFWXDO�GLVDJUHHPHQWV���7KH�3ODQQLQJ�7HDP�ZLOO�QHHG�WR�XQGHUVWDQG�WKH�EDVHV�DQG

XQGHUO\LQJ�ORJLF�RI�IDFWXDO�GLVDJUHHPHQWV�LQ�RUGHU�WR�DFFXUDWHO\�FKDUDFWHUL]H�WKH�VWDWH�RI

XQGHUVWDQGLQJ�RI�WKH�ODNH©V�V\VWHPV�IRU�GHYHORSPHQW�RI�PDQDJHPHQW�SODQV�DQG�DGYLFH�WR

GHFLVLRQ�PDNHUV���2XU�UHTXHVW�WR�WKH�7HFKQLFDO�7HDP�LV�WR�DVVLVW�WKH�3ODQQLQJ�7HDP�LQ�PDNLQJ

WKH�6WDWHPHQW�RI�&XUUHQW�&RQGLWLRQV�DV�IDFWXDOO\�DFFXUDWH�DV�SRVVLEOH��ERWK�RQ�PDWWHUV�RQ�ZKLFK

WKHUH�LV�JHQHUDO�DJUHHPHQW��DQG�RQ�WKRVH�ZKLFK�UHTXLUH�DGGLWLRQDO�VWXG\�

:$7(5���+<'52/2*<

7KH�+\GURORJ\�HOHPHQW�DGGUHVVHV�PDWWHUV�UHODWLQJ�WR�WKH�SK\VLFDO�K\GURORJ\�RI�*UHDW�6DOW

/DNH��LQFOXGLQJ�ODNH�ZDWHU�OHYHO��LQIORZV��IORRGLQJ�DQG�GLYHUVLRQV���7KH�LQIRUPDWLRQ�FROOHFWHG

GXULQJ�WKH�VFRSLQJ�SURFHVV�KLJKOLJKWHG�WKUHH�JHQHUDO�DUHDV�RI�LQWHUHVW�DQG�FRQFHUQ�ZLWK�UHJDUG�WR

WKH�K\GURORJ\�RI�WKH�ODNH��ODNH�OHYHO��LQFOXGLQJ�ERWK�ORZ�ZDWHU�OHYHOV�DQG�IORRGLQJ�SRWHQWLDO�

LQIORZV�WR�WKH�ODNH��LQFOXGLQJ�IORZ�TXDQWLWLHV�DQG�ORFDWLRQV��DQG�GLNLQJ�DQG�FDXVHZD\V�LQ�WKH

ODNH��ZKLFK�DIIHFW�FXUUHQWV�DQG�LQ�ODNH�ZDWHU�FRQGLWLRQV���$OWKRXJK�GLNHV�DQG�FDXVHZD\V�KDYH

VLJQLILFDQW�LPSDFWV�RQ�ODNH�K\GURORJ\��WKH\�DUH�DGGUHVVHG�LQ�WKH�:DWHU�&KHPLVWU\�VHFWLRQ��IRU�WKH

UHDVRQ�WKDW�WKH�PRVW�VLJQLILFDQW�UHVRXUFH�LPSDFWV�RI�GLNHV�DQG�FDXVHZD\V�DUH�PRUH�GLUHFWO\

UHODWHG�WR�ZDWHU�FKHPLVWU\�WKDQ�WR�RWKHU�IDFWRUV�

%DVHG�XSRQ�WKH�LQIRUPDWLRQ�JDWKHUHG�GXULQJ�VFRSLQJ�DQG�WKH�UHVRXUFH�LQYHQWRU\��WKH

3ODQQLQJ�7HDP�KDV�LGHQWLILHG�WZR�PDMRU�FRQGLWLRQV�DQG�WUHQGV�IRU�WKH�K\GURORJ\�RI�WKH�ODNH

ZKLFK�DUH�UHOHYDQW�WR�IXWXUH�PDQDJHPHQW��

& $QWLFLSDWHG�FRQWLQXHG�GHFOLQH�LQ�IORZV�WR�WKH�ODNH�IURP�KLVWRULF�VRXUFHV���0RGHOV�RI

WKH�ODNH�LQGLFDWH�WKDW���������DFUH�IHHW�RI�DGGLWLRQDO�GHSOHWLRQV�SHU�\HDU�ZRXOG

ORZHU�WKH�DYHUDJH�ODNH�OHYHO�DSSUR[LPDWHO\�RQH�IRRW�����

& 7KH�:HVW�'HVHUW�3XPSLQJ�3URMHFW��:'33��LV�SUHVHQWO\�FDSDEOH�RI��XWLOL]DWLRQ�IRU

PLWLJDWLRQ�RI�IORRG�LPSDFWV�ZKHQ�VRXWK�DUP�ODNH�OHYHO�UHDFKHV�����
�E\�SXPSLQJ

QRUWK�DUP�EULQHV��EXW�DGPLQLVWUDWLYH�EDUULHUV�WR�LWV�RSHUDWLRQ��H[WHUQDO�WR�WKH

GHSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��QRZ�H[LVW�



��

d &+$1*(6�,1�:$7(5�)/2:6�72�7+(�*5($7�6$/7�/$.(

7KH�*UHDW�6DOW�/DNH�LV�D�UHPQDQW�RI�3OHLVWRFHQH�/DNH�%RQQHYLOOH��DQG�RFFXSLHV�WKH�ORZHVW

SRLQW�LQ�D��������VTXDUH�PLOH�GUDLQDJH�EDVLQ���7KH�ODNH�LV�D�WHUPLQDO�ODNH��ZLWK�QR�RXWOHW�DW�ODNH

ZDWHU�HOHYDWLRQV�EHORZ�DERXW�������IHHW�DERYH�VHD�OHYHO���7KLV�FORVHG�EDVLQ�LV�IRUPHG�E\�WKH

GUDLQDJHV�RI�WKH�%HDU��:HEHU�DQG�-RUGDQ�5LYHUV��SOXV�LQWHUPLWWHQW�VXUIDFH�GUDLQDJH�IURP�DUHDV

QRUWKZHVW�DQG�VRXWKZHVW�RI�WKH�ODNH���0DS�����7KH�DYHUDJH�DQQXDO�LQIORZ�WR�WKH�ODNH��IRU�WKH

\HDUV�IURP������WR�������KDV�EHHQ�DSSUR[LPDWHO\�����������DFUH�IHHW��FRPLQJ�LQ�WKH�IRUP�RI����

JDJHG�RU�FRUUHODWHG�VWUHDP�IORZV������������DFUH�IHHW������HVWLPDWHG�XQ�JDJHG�VXUIDFH�ZDWHU

���������DFUH�IHHW������HVWLPDWHG�XQ�JDJHG�JURXQGZDWHU���������DFUH�IHHW���DQG�SUHFLSLWDWLRQ

GLUHFWO\�RQWR�WKH�ODNH�VXUIDFH����������DFUH�IHHW����)LJXUH�����1R�ZDWHU�IORZV�RXW�RI�WKH�ODNH���7KH

DYHUDJH�DQQXDO�HYDSRUDWLRQ�UDWH�WKXV�HTXDOV�DYHUDJH�DQQXDO�LQIORZ��DOWKRXJK�LQIORZ�H[FHHGV

HYDSRUDWLRQ�GXULQJ�FRROHU��ZHWWHU�ZHDWKHU�F\FOHV��DQG�HYDSRUDWLRQ�H[FHHGV�LQIORZ�GXULQJ�KRWWHU�

GU\HU�F\FOHV���$OO�RI�WKH�ZDWHU�ZKLFK�LV�GLYHUWHG�IURP�WKH�ODNH�LV�XWLOL]HG�IRU�PLQHUDO�H[WUDFWLRQ�E\

HYDSRUDWLRQ��DQG�LV�LQFOXGHG�LQ�WKH�JURVV�HYDSRUDWLRQ�ILJXUH�

$W�WKH�DYHUDJH�ZDWHU�HOHYDWLRQ�RI�������IHHW�DERYH�VHD�OHYHO��*UHDW�6DOW�/DNH�KDV�D�VXUIDFH

DUHD�RI�������VTXDUH�PLOHV��PDNLQJ�LW�WKH�IRXUWK�ODUJHVW�WHUPLQDO�ODNH�LQ�WKH�ZRUOG���*UHDW�6DOW

/DNH�LV�K\SHU�VDOLQH��ZLWK�DYHUDJH�WRWDO�GLVVROYHG�VDOW�FRQFHQWUDWLRQV�LQ�LWV�YDULRXV�DUPV�RI�IURP

DERXW����WR�RYHU�������7KH�DYHUDJH�GHSWK�RI�WKH�ODNH�LV�RQO\�WZHOYH�IHHW��VR�WKDW�VPDOO�FKDQJHV

LQ�ODNH�OHYHO�HLWKHU�H[SRVH�RU�LQXQGDWH�ODUJH�DUHDV�RI�ODNH�VKRUHOLQH���)RU�H[DPSOH��DW�D�ODNH

HOHYDWLRQ�RI�������IHHW�DERYH�VHD�OHYHO��WKH�ODNH©V�ZDWHUV�FRYHU�����������DFUHV���$W�������IHHW�

ODNH�ZDWHUV�LQXQGDWH�DSSUR[LPDWHO\�����������DFUHV����6HDVRQDO�DQG�ORQJHU�WHUP�IOXFWXDWLRQV�LQ

ODNH�OHYHO�SURGXFH�GUDPDWLF�FKDQJHV�LQ�WKH�ODNH©V�VKRUHOLQH�RQ�DQ�RQ�JRLQJ�EDVLV���

7KH�SK\VLFDO�FRQILJXUDWLRQ�RI�WKH�ODNH�DQG�LWV�KLJK�VDOLQLW\�FUHDWH�D�¦EXIIHULQJ§�HIIHFW�RQ

WKH�PRYHPHQW�RI�WKH�OHYHO�RI�WKH�ODNH���,Q�JHQHUDO�WHUPV��DV�WKH�ODNH�ULVHV��LW�LQFUHDVHV

VLJQLILFDQWO\�LQ�VXUIDFH�DUHD�DQG�GHFOLQHV�LQ�VDOLQLW\���7KHVH�IDFWRUV�FRQWULEXWH�WR�DQ�LQFUHDVH�LQ

DQQXDO�ODNH�ZDWHU�HYDSRUDWLRQ��DQG�WHQG�WR�VORZ�WKH�ULVH�RI�ODNH�OHYHO���&RQYHUVHO\��ZKHQ�WKH�ODNH

OHYHO�GURSV��WKH�VXUIDFH�DUHD�GLPLQLVKHV�DQG�WKH�VDOLQLW\�LQFUHDVHV��UHGXFLQJ�WKH�WRWDO�DQQXDO

HYDSRUDWLRQ���7KH�ODNH��WKHUHIRUH��KDV�D�QDWXUDO�WHQGHQF\�WR�SURWHFW�LWVHOI�IURP�FRPSOHWHO\�GU\LQJ

XS��DQG�KDV�D�WHQGHQF\�WR�VORZ�LWV�RZQ�UDWH�RI�ULVH���,W�KDV�EHHQ�VXJJHVWHG�WKDW�D�RQH�WLPH�UHPRYDO

RI�ZDWHU�IURP�WKH�ODNH��ZKLOH�QRWLFHDEOH�DW�WKH�WLPH�RI�UHPRYDO��ZLOO�HYHQWXDOO\�¦KHDO§�LWVHOI

WKURXJK�WKLV�EXIIHULQJ�HIIHFW��UHWXUQLQJ�WR�SUH�UHPRYDO�HOHYDWLRQV���/RQJ�WHUP��RQJRLQJ�LQFUHDVH

LQ�GLYHUVLRQV�ZLOO��KRZHYHU��SURGXFH�ORQJ�WHUP�FKDQJHV�LQ�ODNH�OHYHO���

:DWHU�'HYHORSPHQW�,PSDFWV�RQ�/DNH�/HYHO

2YHU�WKH�ODVW����WR����\HDUV��D�QXPEHU�RI�VWXGLHV�KDYH�DWWHPSWHG�WR�GHILQH�WKH�HIIHFWV�RI

ZDWHU�GHYHORSPHQW�DQG�RWKHU�PDQ�FDXVHG�ZDWHU�XVH�RQ�WKH�ODNH�OHYHO��7KH�VWXGLHV�LQGLFDWH�WKDW�

IRU�HDFK�DGGLWLRQDO���������DFUH�IHHW�RI�FRQVXPSWLYH�XVH��WKH�DYHUDJH�OHYHO�RI�WKH�ODNH�ZRXOG�EH

DSSUR[LPDWHO\�RQH�IRRW�ORZHU���,W�PXVW�EH�QRWHG�WKDW�WKH�GLYHUVLRQ�RI���������DFUH�IHHW�GRHV�QRW
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UHVXOW�LQ�WKH�FRQVXPSWLRQ�RI���������DFUH�IHHW���:DWHU�GLYHUWHG�IRU�DJULFXOWXUDO�XVHV��DQG�IRU

PXQLFLSDO�DQG�LQGXVWULDO�XVHV��0	,��LV�QRW�HQWLUHO\�FRQVXPHG��¦GHSOHWHG§���DQG�VLJQLILFDQW

TXDQWLWLHV�DUH�UHWXUQHG�WR�WKH�V\VWHP�DV�UHWXUQ�IORZV���$W�WKH�VDPH�WLPH��LW�VKRXOG�EH�QRWHG�WKDW�DQ

DYHUDJH�LQFUHDVH�RI���������DFUH�IHHW�SHU�\HDU�ZRXOG�UDLVH�WKH�DYHUDJH�ODNH�OHYHO�E\�RQH�IRRW�

,W�LV�H[SHFWHG�WKDW�GHSOHWLRQV�WR�WKH�LQIORZ�RI�*UHDW�6DOW�/DNH�IURP�KLVWRULFDO�VRXUFHV�ZLOO

FRQWLQXH�WKURXJK�ZDWHU�GHYHORSPHQW�RQ�WULEXWDULHV�WR�WKH�ODNH�DQG�RWKHU�PDQ�FDXVHG�ZDWHU�XVHV��

,Q�WKH�-RUGDQ�DQG�:HEHU�%DVLQV��ZKLFK�KDYH�EHHQ�KLJKO\�GHYHORSHG�E\�:HEHU�%DVLQ�:DWHU

&RQVHUYDQF\�'LVWULFW�DQG�&HQWUDO�8WDK�:DWHU�&RQVHUYDQF\�'LVWULFW�SURMHFWV��LW�LV�H[SHFWHG�WKDW

DOUHDG\�GLYHUWHG�DQG�GHYHORSHG�ZDWHU�ZLOO�EH�FRQYHUWHG�IURP�DJULFXOWXUDO�XVHV�WR�PHHW�PXQLFLSDO

DQG�LQGXVWULDO��0	,��GHPDQGV��UDWKHU�WKDQ�ODUJH��QHZ�ZDWHU�SURMHFWV�GHYHORSHG��0	,�XVHV�WHQG�WR

FRQVXPH�VPDOOHU�TXDQWLWLHV�RI�ZDWHU�SHU�DFUH�WKDQ�GR�DJULFXOWXUDO�XVHV��DQG�VXFK�FRQYHUVLRQV

FRXOG�PLWLJDWH�WKH�DQWLFLSDWHG�UHGXFWLRQ�LQ�IORZV��XQOHVV�WKH�UH�XVH�RI�0	,�GLVFKDUJH�ZDWHU�LV

DOORZHG��UHGXFLQJ�WKH�TXDQWLWLHV�ZKLFK�DUH�UHWXUQHG�DV�UHWXUQ�IORZV���$QRWKHU�PLWLJDWLQJ�IDFWRU

PD\�EH�WKH�LPSRUWDWLRQ�RI�8LQWD�%DVLQ�ZDWHU�WR�WKH�*UHDW�6DOW�/DNH�EDVLQ�E\�WKH�&HQWUDO�8WDK

3URMHFW��

,Q�WKH�%HDU�5LYHU�%DVLQ��LW�LV�H[SHFWHG�WKDW�PDMRU�QHZ�ZDWHU�GLYHUVLRQV�DQG�GHYHORSPHQWV

ZLOO�RFFXU���$OWHUQDWLYHV�IRU�GHYHORSPHQW�RI�ZDWHU�UHVRXUFHV�LQ�WKH�*UHDW�6DOW�/DNH�GUDLQDJH�DUHD

KDYH�EHHQ�GRFXPHQWHG�LQ�WKH�8WDK�6WDWH�:DWHU�3ODQV���7KHVH�SODQV�JXLGH�PDQDJHPHQW�DQG

GHYHORSPHQW�RI�ZDWHU�UHVRXUFHV�LQ�WKH�*UHDW�6DOW�/DNH�GUDLQDJH�EDVLQ��EXW�DUH�QRW�IRU�WKH

SXUSRVHV�RI�PDQDJLQJ�LQIORZ��OHYHOV�RU�DUHDO�H[WHQW�RI�*UHDW�6DOW�/DNH���/DUJH��QHZ�ZDWHU

GHYHORSPHQW�SURMHFWV�RQ�WKH�%HDU�5LYHU�FRXOG�LQFUHDVH�WKH�GHSOHWLRQ�RI�IORZV�WR�*UHDW�6DOW�/DNH�

d &+$1*(6�,1�:$7(5�',9(56,216�)520�*5($7�6$/7�/$.(

$GPLQLVWUDWLRQ�RI�:DWHU�5LJKWV�DQG�'LYHUVLRQV

7KH�GLYHUVLRQ�RI�ZDWHU�IURP�*UHDW�6DOW�/DNH�LV�JRYHUQHG�E\�WKH�VDPH�8WDK�ZDWHU

DSSURSULDWLRQ�ODZV�DQG�UHJXODWLRQV�DV�LV�WKH�GLYHUVLRQ�RI�ZDWHU�IURP�VWUHDPV��VSULQJV�RU�ZHOOV�

8QGHU�8WDK�ODZ��DOO�ZDWHUV�RI�WKH�VWDWH�DUH�WKH�SURSHUW\�RI�WKH�VWDWH���$�ZDWHU�ULJKW�VHFXUHV�WR�DQ

LQGLYLGXDO�RU�HQWLW\�WKH�ULJKW�WR�GLYHUW�WKH�ZDWHU�DQG�SODFH�LW�WR�D�UHFRJQL]HG�EHQHILFLDO�XVH���$OO

ZDWHU�ULJKWV�LQ�WKH�VWDWH�DUH�DGPLQLVWHUHG�E\�WKH�6WDWH�(QJLQHHU�ZLWK�WKH�DVVLVWDQFH�RI�KLV�VWDII��WKH

'LYLVLRQ�RI�:DWHU�5LJKWV���

$�ZDWHU�ULJKW�LV�DFTXLUHG�E\�ILOLQJ�DQ�DSSOLFDWLRQ�ZLWK�WKH�6WDWH�(QJLQHHU�DQG�UHFHLYLQJ

KLV�DSSURYDO���,I�WKH�DSSOLFDWLRQ�LV�DSSURYHG��WKH�DSSOLFDQW�JHQHUDOO\�KDV�WKUHH�\HDUV�WR�GHYHORS�KLV

SURMHFW��SODFH�WKH�ZDWHU�WR�EHQHILFLDO�XVH��DQG�VXEPLW�SURRI�RI�WKH�EHQHILFLDO�XVH�WR�WKH�6WDWH

(QJLQHHU���([WHQVLRQV�RI�WLPH�IRU�ILOLQJ�SURRI�FDQ�EH�UHTXHVWHG��$Q�XQDSSURYHG�ZDWHU�ULJKW�LV

FRQVLGHUHG�WR�EH�WKH�SHUVRQDO�SURSHUW\�RI�WKH�DSSOLFDQW����2QFH�SURRI�RI�EHQHILFLDO�XVH�LV

VXEPLWWHG��GHILQLQJ�WKH�TXDQWLW\�RI�ZDWHU�GHYHORSHG�DQG�WKH�ZDWHU�XVHV��WKH�6WDWH�(QJLQHHU�LVVXHV

D�&HUWLILFDWH�RI�$SSURSULDWLRQ�ZKLFK�WKH�DSSOLFDQW�ILOHV�ZLWK�WKH�ORFDO�FRXQW\�UHFRUGHU���$W�WKLV

SRLQW��WKH�ZDWHU�ULJKW�LV�VDLG�WR�EH�SHUIHFWHG��DQG�LV�FRQVLGHUHG�WR�EH�UHDO�SURSHUW\�



�8WDK�&RGH�$QQRWDWHG��������7LWOH�����&KDSWHU����3DUDJUDSK����

��

,Q�RUGHU�IRU�DQ�DSSOLFDWLRQ�WR�EH�DSSURYHG�IRU�GHYHORSPHQW��WKH�IROORZLQJ�FRQGLWLRQV�PXVW

H[LVW�����WKHUH�PXVW�EH�XQDSSURSULDWHG�ZDWHU�LQ�WKH�SURSRVHG�VRXUFH�����WKH�SURSRVHG�XVH�PXVW�QRW

LQWHUIHUH�ZLWK�H[LVWLQJ�ULJKWV�RU�LQWHUIHUH�ZLWK�D�PRUH�EHQHILFLDO�XVH�RI�WKH�ZDWHU�����WKH�SURSRVHG

GHYHORSPHQW�PXVW�EH�SK\VLFDOO\�DQG�HFRQRPLFDOO\�IHDVLEOH�DQG�QRW�GHWULPHQWDO�WR�WKH�SXEOLF

ZHOIDUH�����WKH�DSSOLFDQW�PXVW�KDYH�WKH�ILQDQFLDO�DELOLW\�WR�FRPSOHWH�WKH�SURSRVHG�ZRUNV��DQG���

WKH�DSSOLFDWLRQ�PXVW�EH�ILOHG�LQ�JRRG�IDLWK�DQG�QRW�IRU�WKH�SXUSRVHV�RI�VSHFXODWLRQ�RU�PRQRSRO\ ���

,I�WKHUH�LV�UHDVRQ�WR�EHOLHYH�WKDW�DQ�DSSOLFDWLRQ�ZLOO�LQWHUIHUH�ZLWK�D�PRUH�EHQHILFLDO�XVH�

XQUHDVRQDEO\�HIIHFW�SXEOLF�UHFUHDWLRQ�RU�WKH�QDWXUDO�VWUHDP�HQYLURQPHQW��RU�ZLOO�SURYH

GHWULPHQWDO�WR�WKH�SXEOLF�ZHOIDUH��WKH�6WDWH�(QJLQHHU�ZLOO�ZLWKKROG�DSSURYDO�

7KHUH�LV�DQ�DGGLWLRQDO�UHTXLUHPHQW�RI�WKH�ODZ�ZKLFK�LV�LPSRUWDQW���,Q�RUGHU�WR�PDLQWDLQ�D

ZDWHU�ULJKW��WKH�ZDWHU�PXVW�EH�GLYHUWHG��RU�SK\VLFDOO\�UHPRYHG��IURP�LWV�QDWXUDO�VRXUFH���7KH�RQO\

H[FHSWLRQ�WR�WKLV�UXOH�LV�DSSURYHG�LQ�VWUHDP�IORZ�ULJKWV��ZKLFK�PXVW�EH�KHOG�E\�HLWKHU�WKH�8WDK

'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�RU�WKH�8WDK�'LYLVLRQ�RI�3DUNV�	�5HFUHDWLRQ�

7KHUH�DUH�VHYHUDO�ZD\V�D�ZDWHU�ULJKW�PD\�EH�WHUPLQDWHG���$Q�XQSHUIHFWHG�ZDWHU�ULJKW�PD\

EH�WHUPLQDWHG�E\�WKH�6WDWH�(QJLQHHU�����DW�WKH�DSSOLFDQW©V�UHTXHVW�����LI�WKH�DSSOLFDQW�IDLOV�WR�PHHW

WKH�FULWHULD�IRU�DSSURSULDWLRQ�RU�WKH�FRQGLWLRQV�RI�DSSURYDO��RU����WKH�DSSOLFDQW�IDLOV�WR�GHYHORS�KLV

SURMHFW�LQ�WKH�WLPH�DOORWWHG���2QFH�D�ZDWHU�ULJKW�LV�SHUIHFWHG�WKHUH�DUH�WZR�ZD\V�LW�PD\�EH

WHUPLQDWHG���7KH�ZDWHU�ULJKW�KROGHU�FDQ�ILOH�D�VWDWHPHQW�RI�DEDQGRQPHQW�DQG�IRUIHLWXUH�ZLWK�WKH

6WDWH�(QJLQHHU�DQG�KLV�ORFDO�FRXQW\�UHFRUGHU��RU�WKH�FRXUWV�PD\�WHUPLQDWH�WKH�ZDWHU�ULJKW�DV�SDUW

RI�D�FLYLO�SURFHHGLQJ�

7ULEXWDU\�:DWHU�5LJKWV

([FHSW�IRU�WKH�%HDU�5LYHU�GUDLQDJH�DQG�WKH�:HVW�'HVHUW��DOO�VXUIDFH�ZDWHUV�RI�WKH�*UHDW

6DOW�/DNH�EDVLQ�DUH�FRQVLGHUHG�WR�EH�IXOO\�DSSURSULDWHG��H[FHSW�GXULQJ�KLJK�ZDWHU�\HDUV���2Q�WKH

%HDU�5LYHU��DSSURSULDWLRQV�DUH�VWLOO�DOORZHG��EXW�WKHUH�DUH�IDFWRUV�ZKLFK�PD\�UHVWULFW�WKH�DPRXQWV

DYDLODEOH���$W�SUHVHQW��WKH�%RDUG�RI�:DWHU�5HVRXUFHV��E\�VWDWXWH��LV�FRQVLGHULQJ�YDULRXV

DOWHUQDWLYHV�IRU�WKH�GHYHORSPHQW�RI�%HDU�5LYHU�ZDWHU�IRU�XVH�LQ�YDULRXV�ORFDWLRQV�DORQJ�WKH

:DVDWFK�)URQW���,W�VKRXOG�EH�QRWHG�WKDW�GHYHORSPHQW�RI�WKH�%HDU�5LYHU�LV�VXEMHFW�WR�WKH

OLPLWDWLRQV�RI�WKH�%HDU�5LYHU�&RPSDFW�

:KLOH�WKH�-RUGDQ�5LYHU�V\VWHP��WKH�XSSHU�:HEHU�5LYHU�GUDLQDJH��DQG�7RRHOH�9DOOH\�DUH

FORVHG�WR�QHZ�DSSURSULDWLRQV�RI�JURXQG�ZDWHU��JURXQG�ZDWHU�LV�VWLOO�DYDLODEOH�LQ�WKH�%HDU�5LYHU

GUDLQDJH��WKH�:HVW�'HVHUW��DQG�RQ�SRUWLRQV�RI�WKH�HDVWHUQ�VKRUH�RI�WKH�ODNH��

*UHDW�6DOW�/DNH�:DWHU�5LJKWV

7KH�6WDWH�(QJLQHHU��IRU�DGPLQLVWUDWLYH�SXUSRVHV��KDV�GLYLGHG�WKH�*UHDW�6DOW�/DNH�GUDLQDJH



��

EDVLQ�LQWR�D�QXPEHU�VXE�EDVLQV���(DFK�VXE�EDVLQ�KDV�LWV�RZQ�VHW�RI�SROLFLHV�JRYHUQLQJ�WKH

DSSURSULDWLRQ�DQG�PDQDJHPHQW�RI�LWV�ZDWHU���7KH�*UHDW�6DOW�/DNH�LV�RSHQ�WR�DSSURSULDWLRQ��

+RZHYHU��WKH�VLWLQJ�RI�GLYHUVLRQ�IDFLOLWLHV�LV�GHSHQGHQW�XSRQ�WKH�DSSOLFDQW�VHFXULQJ�WKH�SURSHU

HDVHPHQWV�DQG�RU�SHUPLWV�IURP�WKH�UHVSRQVLEOH�UHJXODWRU\�DJHQFLHV�DQG�ODQGRZQHU��

7KHUH�DUH�FXUUHQWO\����SHUIHFWHG�ZDWHU�ULJKWV�WR�GLYHUW�ZDWHU�IURP�WKH�ODNH��DOO�RZQHG�E\

FRPSDQLHV�RU�LQGLYLGXDOV�LQ�WKH�PLQHUDO�H[WUDFWLRQ�LQGXVWU\��6HH�PDS���IRU�ORFDWLRQV�RI�PLQHUDO

H[WUDFWLRQ�RSHUDWLRQV����7KH�HDUOLHVW�SULRULW\�GDWH�RI�WKHVH�ULJKWV�LV�������WKH�ODWHVW�LV��������8QGHU

WKHVH�ULJKWV��LI�XVHG�WR�WKHLU�IXOOHVW��LW�LV�SRVVLEOH�IRU�WKH�ULJKW�KROGHUV�WR�GLYHUW���������DFUH�IHHW

SHU�\HDU��DI�\U����'XH�WR�HFRQRPLF�OLPLWDWLRQV��FOLPDWLF�FRQGLWLRQV��DQG�WKH�DYDLODEOH�HYDSRUDWLYH

VXUIDFH��RQO\�EHWZHHQ��������DQG���������DFUH�IHHW�SHU�\HDU�LV�FXUUHQWO\�GLYHUWHG���7KH�YDVW

PDMRULW\�RI�WKLV�ZDWHU�LV�HYDSRUDWHG��ZKLOH�YHU\�VPDOO�DPRXQWV�UHWXUQ�WR�WKH�ODNH�WKURXJK�SRQG

OHDNDJH�DQG�IOXVKLQJ���7KHUH�DUH���ZDWHU�ULJKWV�DSSOLFDWLRQV�ZKLFK�KDYH�EHHQ�DSSURYHG�IRU

GHYHORSPHQW��RQH�RI�ZKLFK�LV�QRQ�FRQVXPSWLYH���7KHVH�ULJKWV��DOO�RZQHG�E\�PLQHUDO�H[WUDFWRUV�

UHSUHVHQW�D�SRVVLEOH�GLYHUVLRQ�RI���������DI�\U�IRU�PLQHUDO�H[WUDFWLRQ���7KH�HDUOLHVW�SULRULW\�GDWH

RI�WKHVH�ULJKWV�LV�������WKH�ODWHVW�LV��������/LNH�WKH�SHUIHFWHG�ULJKWV��WKH�PDMRULW\�RI�WKH�ZDWHU

GLYHUWHG�XQGHU�WKHVH�DSSOLFDWLRQV�ZRXOG�EH�FRQVXPHG�E\�HYDSRUDWLRQ�

7KHUH�DUH����DSSOLFDWLRQV�ZKLFK�KDYH�QRW�EHHQ�DSSURYHG�IRU�GHYHORSPHQW���7HQ�RI�WKHVH

DSSOLFDWLRQV�DUH�RZQHG�E\�PLQHUDO�H[WUDFWRUV�DQG�RQH�LV�RZQHG�E\�D�TXDVL�JRYHUQPHQWDO�DJHQF\

WR�SURYLGH�FRROLQJ�ZDWHU�IRU�D�SURSRVHG�QXFOHDU�SRZHU�SODQW���7KHVH�DSSOLFDWLRQV�UHSUHVHQW�D

SRWHQWLDO�DGGLWLRQDO�GLYHUVLRQ�RI���������DI�\U��WKH�JUHDW�PDMRULW\�RI�ZKLFK�LV�IRU�PLQHUDO

H[WUDFWLRQ���7KH�HDUOLHVW�SULRULW\�GDWH�LV�������WKH�ODWHVW�LV��������7KH�6WDWH�(QJLQHHU�KDV�RQ�ILOH

WZR�XQDSSURYHG�DSSOLFDWLRQV�ZKLFK�GR�QRW�GLYHUW�ZDWHU�IURP�WKH�ODNH��EXW�ZKLFK�ZRXOG�KDYH�D

ODUJH�LPSDFW�RQ�LW���%RWK�FDOO�IRU�WKH�GLNLQJ�RI�)DUPLQJWRQ�%D\�DQG�LWV�XVH�DV�D�IUHVK�ZDWHU

UHVHUYRLU�

8QGHU�H[LVWLQJ�DSSURYHG�ULJKWV��DQ�DGGLWLRQDO���������WR���������DFUH�IHHW�RI�EULQH�SHU

\HDU�FRXOG�EH��GLYHUWHG�IURP�*UHDW�6DOW�/DNH�DQG�FRQVXPHG�E\�HYDSRUDWLRQ���+RZHYHU��XQOHVV�WKH

ZDWHU�VR�GLYHUWHG�LV�HYDSRUDWHG�LQ�SRQGV�FRQVWUXFWHG�RXWVLGH�WKH�ODNH�DUHD��WKHUHE\�LQFUHDVLQJ�WKH

HIIHFWLYH�VXUIDFH�DUHD�RI�WKH�ODNH��VXFK�DGGLWLRQDO�GLYHUVLRQV�VKRXOG�KDYH�QR�PHDVXUDEOH�HIIHFW�RQ

DYHUDJH�ODNH�OHYHO���$OWKRXJK�WKLV�TXDQWLW\�LV�DSSUR[LPDWHO\�����RI�WKH�WRWDO�DQQXDO�LQIORZ�WR�WKH

ODNH�IURP�DOO�VRXUFHV��WKH�SULPDU\�OLPLWLQJ�IDFWRU�RQ�JUHDWO\�LQFUHDVHG�ZDWHU�GLYHUVLRQV�IURP�WKH

ODNH�XQGHU�H[LVWLQJ�ULJKWV�DQG�DSSOLFDWLRQV�LV�WKH�DPRXQW�RI�QHZ�ODQG�DYDLODEOH�DQG�VXLWDEOH�IRU

HYDSRUDWLRQ�SRQGV���7KH�SRVVLELOLW\�WKDW�DOO�WKH�ZDWHU�DSSURYHG�XQGHU�H[LVWLQJ�DSSOLFDWLRQV�ZLOO�EH

GLYHUWHG�DQG�FRQVXPHG�DW�VRPH�WLPH�LQ�WKH�IXWXUH�LV�YHU\�UHPRWH���,W�LV��KRZHYHU��OLNHO\�WKDW

H[LVWLQJ�PLQHUDO�H[WUDFWLRQ�RSHUDWLRQV�ZLOO�VHHN�WR�H[SDQG�WKHLU�HYDSRUDWLRQ�SRQGV�DQG�EULQH

GLYHUVLRQV�
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352-(&7

/DNH�/HYHO�)OXFWXDWLRQV�DQG�)ORRGLQJ

*UHDW�6DOW�/DNH�KDV�KLVWRULFDOO\��GHILQHG�DV�WKH�SHULRG�IURP������WR�WKH�SUHVHQW��

H[SHULHQFHG�ZLGH�F\FOLF�IOXFWXDWLRQ�RI�LWV�VXUIDFH�HOHYDWLRQ���6LQFH�������WKH�WRWDO�DQQXDO�LQIORZ

�VXUIDFH��JURXQGZDWHU�DQG�SUHFLSLWDWLRQ�GLUHFWO\�RQ�WKH�ODNH�VXUIDFH��WR�WKH�ODNH�KDV�UDQJHG�IURP

DSSUR[LPDWHO\�����WR�����PLOOLRQ�DFUH�IHHW���7KLV�ZLGH�UDQJH�RI�LQIORZ�WR�WKH�ODNH�KDV�FDXVHG�WKH

VXUIDFH�HOHYDWLRQ�WR�IOXFWXDWH�ZLWKLQ�D����IRRW�UDQJH���+LVWRULFDOO\��WKH�VXUIDFH�HOHYDWLRQ�RI�WKH

ODNH�UHDFKHG�D�KLJK�RI��������IHHW�LQ������DQG�D�ORZ�RI���������IHHW�LQ��������)LJXUH�����$�QHZ

UHFRUG�KLJK�HOHYDWLRQ�RI���������IHHW�LQ�WKH�VRXWK�DUP�ZDV�PHW�LQ������DQG�PDWFKHG�DJDLQ�LQ

�����

)URP������WR�������WKH�DYHUDJH�HOHYDWLRQ�RI�WKH�ODNH�ZDV���������IHHW�DERYH�PHDQ�VHD

OHYHO��ZLWK�D�PD[LPXP�RI���������IHHW�DQG�D�VWDQGDUG�GHYLDWLRQ�RI������IHHW���(YHQ�GXULQJ�WKH

����\HDU�SHULRG�SULRU�WR�������WKH�ODNH©V�DYHUDJH�HOHYDWLRQ�ZDV���������IHHW�ZLWK�D�KLJK�RI�����

IHHW�DQG�D�VWDQGDUG�GHYLDWLRQ�RI������IHHW���'XULQJ�WKH�SHULRG������WR�������KRZHYHU��WKH�ODNH

URVH�UDSLGO\������IHHW�IURP���������WR���������IHHW��FDXVLQJ�H[WHQVLYH�IORRGLQJ���7KH�UHVXOW�ZDV

PLOOLRQV�RI�GROODUV�LQ�GDPDJHV�DQG�PDQ\�PLOOLRQV�PRUH�VSHQW�IRU�PLWLJDWLRQ�DQG�SURWHFWLRQ�IURP

IXWXUH�GDPDJH���

%HFDXVH�*UHDW�6DOW�/DNH�LV�D�WHUPLQDO�ODNH�LQ�D�FORVHG�EDVLQ��WKH�VXUIDFH�OHYHO�RI�WKH�ODNH

FKDQJHV�FRQWLQXRXVO\���6KRUW�WHUP�FKDQJHV�RFFXU�LQ�DQ�DQQXDO�F\FOH�RI�GU\��KRW�VXPPHUV�DQG�ZHW�

FRRO�ZLQWHUV���/RQJ�WHUP�FOLPDWLF�FKDQJHV�RFFXU�ZLWK�RYHUODSSLQJ�SHULRGV�RI�DERXW����WR����

\HDUV��DQG�SHUKDSV�ORQJHU���7KH\�KDYH�FDXVHG�WKH�ODNH�OHYHO�WR�YDU\�XS�WR����IHHW�GXULQJ�WKH

UHFRUGHG�SHULRG���7KH�DQQXDO�KLJK�ODNH�OHYHO��ZKLFK�QRUPDOO\�RFFXUV�EHWZHHQ�0D\�DQG�-XO\��LV

FDXVHG�E\�VSULQJ�VXPPHU�UXQRII��7KH�DQQXDO�ORZ�ODNH�OHYHO�RFFXUV�LQ�2FWREHU�RU�1RYHPEHU�DW

WKH�HQG�RI�WKH�KRW�VXPPHU�HYDSRUDWLRQ�VHDVRQ���7KH�DYHUDJH�DQQXDO��SUH�������IOXFWXDWLRQ�RI�WKH

VRXWK�DUP�RI�WKH�ODNH��EHWZHHQ�KLJK�DQG�ORZ��ZDV�DERXW������IHHW��WKH�QRUWK�DUP�IOXFWXDWLRQ

DYHUDJHG������IHHW���7KH�GLIIHUHQFH�EHWZHHQ�WKH�PDJQLWXGH�RI�WKH�VRXWK�DQG�QRUWK�DUP

IOXFWXDWLRQV�LV�GXH�PDLQO\�WR�WKH�IORZ�UHVWULFWLYH�LQIOXHQFH�RI�WKH�QRUWKHUQ�UDLOURDG�FDXVHZD\�DQG

WKH�ODFN�RI�WULEXWDU\�LQIORZ�WR�WKH�QRUWK�DUP���7KH�KLJKHVW�UHFRUGHG�DQQXDO�ULVH�RI�WKH�VRXWK�DUP�

�����IHHW��RFFXUUHG�WKH�VDPH�\HDU����������7KHVH�H[FHSWLRQDO�IOXFWXDWLRQV�LQ�ODNH�OHYHO�ZHUH�GXH

WR�D�KLJK�VQRZ�SDFN�DQG�DQ�DERYH�QRUPDO�VSULQJ�SUHFLSLWDWLRQ�GXULQJ�WKHVH�\HDUV�

%HFDXVH�RI�WKH�EURDG��VKDOORZ�QDWXUH�RI�*UHDW�6DOW�/DNH��LWV�VXUIDFH�DUHD�H[SDQGV�UDSLGO\

DV�LWV�HOHYDWLRQ�LQFUHDVHV���(OHYDWLRQV������DQG������IHHW��UHSUHVHQW�D�FRPPRQ�DYHUDJH�ODNH�OHYHO

DQG�WKH�KLVWRULFDO�KLJK�ODNH�HOHYDWLRQ��UHVSHFWLYHO\���%HWZHHQ�WKHVH�WZR�HOHYDWLRQV��WKH�DUHD�RI�WKH

ODNH�LQFUHDVHV�RYHU����SHUFHQW�IURP�DERXW�����������WR�����������DFUHV���:LWKLQ�WKLV�UDQJH��WKH

SRWHQWLDO�RI�PLQRU��RU�LQFUHDVHG�IORRGLQJ�H[LVWV�ZLWK�HYHQ�QRUPDO�DQQXDO�IOXFWXDWLRQV���$ERYH�

QRUPDO�IOXFWXDWLRQV��VXFK�DV�WKRVH�H[SHULHQFHG�GXULQJ������DQG�������UHVXOW�LQ�H[WHQVLYH

IORRGLQJ�
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7KH�ORZ�O\LQJ�SODLQ�VXUURXQGLQJ�*UHDW�6DOW�/DNH�LV�SDUWLFXODUO\�VXVFHSWLEOH�WR�IORRGLQJ

DQG�DVVRFLDWHG�KD]DUGV���5HJDUGLQJ�WKH�IORRG�SODLQ��/RZH������D�DQG�����E��VWDWHV�WKH�IROORZLQJ�

¦8VLQJ�WKH�EHVW�DYDLODEOH�KLVWRULFDO�DQG�VFLHQWLILF�GDWD�RQ�*UHDW�6DOW�/DNH��JRYHUQPHQW�SROLF\�

PDNHUV�DQG�ODNH�H[SHUWV�KDYH�UHFRPPHQGHG�WKDW�D�EHQHILFLDO�GHYHORSPHQW�VWUDWHJ\�VKRXOG�H[LVW

IRU�ODNH�VKRUH�DUHDV�XS�WR������IHHW�LQ�HOHYDWLRQ§���8WDK�'LYLVLRQ�RI�&RPSUHKHQVLYH�(PHUJHQF\

0DQDJHPHQW����������7KLV�VWUDWHJ\�HVWDEOLVKHV�D�¦%HQHILFLDO�'HYHORSPHQW�$UHD§��%'$��DORQJ

WKH�VKRUH�RI�*UHDW�6DOW�/DNH�EHWZHHQ��������IHHW��WKH�ODNH©V�KLVWRULF�ORZ�OHYHO�LQ�������DQG�����

IHHW���$W�DQ�HOHYDWLRQ�RI�DERXW������IHHW��WKH�ODNH�QDWXUDOO\�IORZV�RXW�RQWR�WKH�EURDG�H[SDQVHV�RI

WKH�*UHDW�6DOW�/DNH�'HVHUW���7KH�VWUDWHJ\�UHFRPPHQGV�WKDW��ZLWKLQ�WKH�HOHYDWLRQ�LQWHUYDO�EHWZHHQ

�������DQG������IHHW��GHYHORSPHQW�WDNH�SODFH�LQ�D�PDQQHU�WKDW�ZLOO�HQFRXUDJH�WKH�PD[LPXP�XVH

RI�WKH�ODQG�IRU�WKH�SHRSOH�RI�8WDK�ZKLOH�DYRLGLQJ�XQQHFHVVDU\�GLVDVWHU�ORVVHV���3XUVXDQW�WR�WKH

VWUDWHJ\��WKH�8WDK�*HRORJLFDO�6XUYH\�ZRXOG�SURYLGH�WHFKQLFDO�LQIRUPDWLRQ�DQG�PDSV�VKRZLQJ

JHRORJLF�KD]DUGV��DQG�FLW\�FRXQW\�VXUYH\RUV�ZRXOG�SURYLGH�D�%'$�OLQH�ZKLFK�LV�DW�WKH������IRRW

HOHYDWLRQ�FRQWRXU�WR�WKH�SODQQLQJ��]RQLQJ�DQG�SHUPLWWLQJ�DJHQFLHV�RI�DSSOLFDEOH�FLW\��FRXQW\��DQG

VWDWH�DJHQFLHV�

7KH�QDWXUDOO\�RFFXUULQJ�ZDWHU�OHYHO�IOXFWXDWLRQV�RI�*UHDW�6DOW�/DNH�DUH�WHUPHG�¦IORRGLQJ§

ZKHQ�WKH�OHYHO�RI�WKH�ODNH�EHJLQV�WR�DGYHUVHO\�DIIHFW�VWUXFWXUHV�DQG�GHYHORSPHQWV�ZKLFK�DUH

ORFDWHG�ZLWKLQ�LWV�IORRG�SODLQ���7KH�LPSDFW�RI�IORRGLQJ�LV�JUHDWHVW�DURXQG�WKH�VKRUHV�RI�WKH

VRXWKHUQ�DUP�RI�WKH�ODNH�ZKHUH�WKH�PDMRULW\�RI�WKH�UHFUHDWLRQDO��LQGXVWULDO��ZLOGOLIH�PDQDJHPHQW�

DQG�WUDQVSRUWDWLRQ�IDFLOLWLHV�KDYH�EHHQ�EXLOW���7R�PLQLPL]H�WKH�FKDQFHV�RI�IORRGLQJ��WKH�SUHVHQW

DQG�WKH�SDVW�HOHYDWLRQ�RI�WKH�ODNH��DQG�LWV�DQWLFLSDWHG�VKRUW�DQG�ORQJ�WHUP�IOXFWXDWLRQ��ULVHV�DQG

IDOOV���VKRXOG�VHUYH�DV�JXLGHV�WR�GHWHUPLQH�¦VDIH§�FRQVWUXFWLRQ�DUHDV��DQG�WR�LGHQWLI\�DUHDV�ZKLFK

PD\�EH�VXEMHFWHG�WR�LQXQGDWLRQ��ZLQG�WLGHV��LFH�GDPDJH�RU�VKDOORZ�JURXQG�ZDWHU�SUREOHPV�

/RQJ�WHUP�ODNH�IOXFWXDWLRQV�UHVXOW�IURP�D�QHW�JDLQ�RU�ORVV�LQ�ODNH�HOHYDWLRQ�RYHU�D

VSHFLILHG�SHULRG�RI�WLPH���)RU�H[DPSOH��EHWZHHQ������DQG�������WKH�HOHYDWLRQ�RI�WKH�ODNH

IOXFWXDWHG�GRZQZDUG�PRUH�WKDQ����IHHW��IURP��������WR�WKH�KLVWRULF�ORZ�RI��������IHHW���,W�WKHQ

PRYHG�XSZDUG��ZKLOH�IOXFWXDWLQJ�ZLWKLQ�D����IRRW�UDQJH��WR�WKH�KLVWRULF�KLJK�RI���������LQ��������

)RU�SODQQLQJ�SXUSRVHV��LW�LV�LPSRUWDQW�WR�NQRZ�WKH�PD[LPXP�PRYHPHQW�RI�WKH�ODNH�OHYHO

WKDW�PLJKW�EH�H[SHFWHG�GXULQJ�D�ILYH�\HDU�SHULRG�RI�WLPH��IRU�H[DPSOH���%DVHG�RQ�ODNH�OHYHO�GDWD�

LW�LV�HVWLPDWHG�WKDW�GXULQJ���\HDU�EORFNV�RI�WLPH�IURP������WKURXJK�������ZKHQ�WKH�ODNH©V�WUHQG�LV

XSZDUG��WKH�PD[LPXP�RQH�\HDU�XSZDUG�IOXFWXDWLRQ�LV�DERXW���IHHW���1RWDEOH�H[FHSWLRQV�WR�WKLV

ZHUH�VHHQ�GXULQJ���������ZKHQ�WKH�OHYHO�RI�WKH�ODNH�LQFUHDVHG�E\�QHDUO\����IHHW�GXULQJ�D�ILYH�

\HDU�EORFN���:KHQ�WKH�WUHQG�LV�GRZQZDUG��WKH�PD[LPXP�RQH�\HDU�GRZQZDUG�IOXFWXDWLRQ�LV�DERXW

����IHHW���7KH�DEQRUPDO�ULVH�RI�WKH�ODNH�IURP������WKURXJK������ZDV�QRW�LQFOXGHG�LQ�GHWHUPLQLQJ

WKHVH�HVWLPDWHV�

)ORRGLQJ�,PSDFWV�

)ORRGLQJ�LQ�WKH�UHFHQW�SDVW�KDV�FDXVHG�HQRUPRXV�ILQDQFLDO�GDPDJH�DQG�KDV�UHTXLUHG�ODUJH

VXPV�RI�PRQH\�WR�PLWLJDWH���7KH�ODNH�IORRGLQJ�HSLVRGH�RI�����������LV�HVWLPDWHG�WR�KDYH�FDXVHG
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RYHU������PLOOLRQ�������GROODUV��LQ�GDPDJHV���+DG�WKH�ODNH�OHYHO�FRQWLQXHG�WR�ULVH�DQG

LQWHUUXSWHG�WKH�RSHUDWLRQ�RI�WKH�QRUWKHUQ�DQG�VRXWKHUQ�UDLOURDG�FDXVHZD\V�DQG�,QWHUVWDWH�����LW�LV

HVWLPDWHG�WKDW�WKH�6WDWH�FRXOG�KDYH�VXIIHUHG�IURP������PLOOLRQ�WR����ELOOLRQ�������GROODUV��LQ

GLUHFW�DQG�FRQVHTXHQWLDO�GDPDJHV���'HYHORSPHQW�DQG�SODFHPHQW�RI�VWUXFWXUHV�LQ�KD]DUGRXV�RU

IORRG�SURQH�DUHDV�DUH�WKH�PDMRU�FDXVHV�RI�WKHVH�KLJK�GDPDJH�ILJXUHV��

)ORRGLQJ�RI�,QWHUVWDWH����DQG�2WKHU�$FFHVV�5RDGV�

,QWHUVWDWH����QHDU�*UHDW�6DOW�/DNH�KDG�SUREOHPV�GXULQJ�WKH�IORRGLQJ�SHULRG�RI����������

6HYHUDO�VHFWLRQV�KDG�WR�EH�UDLVHG�DV�PXFK�DV�HLJKW�IHHW��WR�DQ�HOHYDWLRQ�RI�������LQ�RUGHU�WR�PDNH

WKH�IUHHZD\�XVHDEOH���7KH�FRVW�WR�GR�WKLV�ZRUN�ZDV�VRPH�����PLOOLRQ���7KH�DQQXDO�DYHUDJH�GDLO\

WUDIILF��$$'7��RI�,����LV�WKURXJK�7RRHOH�LV�������SOXV�YHKLFOHV��ZLWK�DQ�$$'7�RI�������YHKLFOHV

WKURXJK�*UDQWVYLOOH�

7KH�8WDK�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��8'27��VXEVHTXHQWO\�XQGHUWRRN�D�SURMHFW�RI

LQVWDOOLQJ�FRQFUHWH�SDYHPHQW��ILQDO�VXUIDFH��IURP�%XUPHVWHU�WR�WKH�7RRHOH�,QWHUFKDQJH�

UHSODFHPHQW�RI�WKH�EULGJH�DQG�PRGLILFDWLRQ�RI�WKH�%ODFN�5RFN�,QWHUFKDQJH��DOO�RI�ZKLFK�ZHUH

FRPSOHWHG�LQ��������7KLV�VHFWLRQ�RI�,����LV�QRW�H[SHFWHG�WR�QHHG�DWWHQWLRQ�XQWLO�DURXQG������

RWKHU�WKDQ�URXWLQH�PDLQWHQDQFH���%HFDXVH�RI�WKLV�FRQVWUXFWLRQ�,����FRXOG�RSHUDWH�ZLWKRXW�DGYHUVH

LPSDFW�DV�ORQJ�DV�WKH�ODNH�OHYHO�GLG�QRW�ULVH�DERYH������IHHW�HOHYDWLRQ�

7KH�'DYLV�&RXQW\�FDXVHZD\�WR�$QWHORSH�,VODQG�ZDV�D�6WDWH�+LJKZD\�DW�WKH�WLPH�RI�WKH

VHYHUH�IORRGLQJ�RI�WKH�����
V�DQG�ZDV�LQXQGDWHG���7KLV�KLJKZD\�ZDV�WUDQVIHUUHG�WR�'DYLV�&RXQW\

RQ�0D\�����������DQG�ZDV�VXEVHTXHQWO\�UDLVHG�WZR�IHHW��WR��������
��DQG�ZDV�SDYHG�GXULQJ�������

7KH�XVH�RI�WKH�'DYLV�&RXQW\�FDXVHZD\�LV�DGYHUVHO\�DIIHFWHG�E\�ODNH�OHYHOV�RI������IHHW�DQG

KLJKHU��

)ORRGLQJ�,PSDFWV�RQ�WKH�6RXWKHUQ�5DLOURDG�&DXVHZD\�

7KH�8QLRQ�3DFLILF�5DLOURDG�FDXVHZD\��ORFDWHG�DW�WKH�VRXWKHUQ�HQG�RI�*UHDW�6DOW�/DNH��LV�D

PDMRU�UDLO�OLQH�WR�WKH�ZHVW�FRDVW���,W�SUHVHQWO\�VHUYHV�PDQ\�FKHPLFDO�LQGXVWULHV�LQ�WKLV�UHJLRQ�DQG

SURYLGHV�GDLO\�SDVVHQJHU�VHUYLFH�YLD�$PWUDN�DV�SDUW�RI�DQ�HDVW�ZHVW�UDLO�FRUULGRU���,Q�������WKH

ULVLQJ�ODNH�EHJDQ�WR�HIIHFW�WKH�UDLOURDG�WUDFN�VWUXFWXUH���7KH�8QLRQ�3DFLILF�UDLVHG�WKH�WUDFN�LQ�WKLV

DUHD�WR�SURWHFW�LW�IURP�WKH�ULVLQJ�ZDWHU���7KH�HOHYDWLRQ�DW�WKH�WRS�RI�WKH�UDLO�IRU�WKH�UDLOURDG

WKURXJK�PRVW�RI�WKLV�DUHD�LV��������IHHW��ZLWK�WKH�VXE�JUDGH��WRS�RI�WKH�HPEDQNPHQW��DW�DQ

HOHYDWLRQ�RI��������IHHW�

)ORRGLQJ�,PSDFWV�RQ�WKH�1RUWKHUQ�5DLOURDG�&DXVHZD\

6RXWKHUQ�3DFLILF�7UDQVSRUWDWLRQ�&RPSDQ\��637&��FRQVWUXFWHG�D�ZRRGHQ�WUHVWOH�VSDQQLQJ

WKH�ODNH�WKURXJK�3URPRQWRU\�3RLQW�WR�/DNHVLGH�WR�VKRUWHQ�WKH�WLPH�UHTXLUHG�WR�JR�QRUWK�DURXQG

WKH�ODNH���,Q�������WKH�637&�FRPSOHWHG�WKH�UHSODFHPHQW�RI�WKH�RULJLQDO�ZRRGHQ�WUHVWOH�DFURVV�WKH

ODNH�ZLWK�D�URFN�ILOO�DQG�HDUWKHQ�FDXVHZD\��6HH�0DS������7KH�FDXVHZD\�ZDV�GHVLJQHG�DQG
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FRQVWUXFWHG�WR�KDYH�D�PLQLPXP�IUHHERDUG��YHUWLFDO�GLVWDQFH�IURP�PD[LPXP�ZDWHU�OHYHO�LQ�WKH

ODNH�WR�WKH�WRS�RI�WKH�FDXVHZD\�VORSH�SURWHFWLRQ��RI�WHQ�IHHW���7KH�VORSH�SURWHFWLRQ�GHVLJQ�ZDV

EDVHG�RQ�WKH�8�6��$UP\�&RUSV�RI�(QJLQHHUV�6KRUH�3URWHFWLRQ�0DQXDO��DQG�ZDV�SURYLGHG�E\

XWLOL]LQJ�YHU\�ODUJH�RQH�WR�WKUHH�WRQ�VWRQHV�DQG�SODFHG�RQ�D�����WR���VORSH���7KH�WKLFNQHVV�RI�WKH

ODUJH�VWRQH�OD\HU�ZDV�ILYH�IHHW���7KH�FDXVHZD\�VHWWOHV�DQ�DYHUDJH�RI�WZR�WR�IRXU�LQFKHV�SHU�\HDU�

ZKLFK�EHJDQ�WHQ�\HDUV�DIWHU�FRQVWUXFWLRQ���6HYHUDO�DUHDV�RQ�WKH�FDXVHZD\�KDYH�H[SHULHQFHG�PRUH

VHWWOHPHQW�WKDQ�WKH�DYHUDJH��XS�WR�D�KDOI�IRRW�SHU�\HDU��DQG�VHWWOHPHQW�RI�XS�WR����IHHW�LQ�WRWDO�

*UHDW�6DOW�/DNH�LV�VXEMHFW�WR�VXGGHQ�DQG�YLROHQW�VWRUPV��ZLWK�ZLQGV�XS�WR����PSK���7KH

ZLQGV�JHQHUDWH�ZDYHV�WKDW�FDQ�UHDFK���IHHW�LQ�KHLJKW�DQG�KDYH�����PRUH�HQHUJ\�WKDQ�WKH�RFHDQ

GXH�WR�WKH�KLJKHU�GHQVLW\�RI�WKH�ODNH�ZDWHUV���7KH�KHLJKW��OHQJWK��DQG�SHULRG�RI�ZLQG�JHQHUDWHG

ZDYHV�DUH�GHWHUPLQHG�E\�ZLQG�VSHHG���7KH�FDOFXODWHG�¦GHVLJQ�ZDYH§��ZKLFK�LV�WKH�DYHUDJH�RI�WKH

KLJKHVW�RQH�WKLUG�RI�DOO�ZDYHV��LV�����IHHW�IRU�WKH�QRUWKHUQ�UDLOURDG�FDXVHZD\���+LJK�ZLQGV�DQG

ZDYHV�FDQ�RFFXU�\HDU�URXQG���+RZHYHU��PRVW�RI�WKH�GDPDJLQJ�ZLQG�DQG�ZDYHV�RFFXU�IURP�WKH

QRUWK��IURP�$SULO�WR�-XO\��DQG�IURP�WKH�VRXWK��IURP�-XO\�WR�$XJXVW�

3ULRU�WR�FRPSOHWLRQ�RI�WKH�QRUWKHUQ�UDLOURDG�FDXVHZD\�LQ�������WKH�VXUIDFH�HOHYDWLRQ

WKURXJKRXW�WKH�ODNH�ZDV�XQLIRUP���$IWHU�FRPSOHWLRQ�RI�WKH�FDXVHZD\��KRZHYHU��DQ�HOHYDWLRQ

GLIIHUHQFH�EHJDQ�WR�GHYHORS�EHWZHHQ�WKH�WZR�DUPV�RI�WKH�ODNH��ZLWK�WKH�VRXWK�DUP�EHLQJ�WKH

KLJKHU���7KLV�HOHYDWLRQ�GLIIHUHQFH�LV�GXH�WR�WZR�IDFWRUV��WKH�PDMRULW\�RI�WKH�WULEXWDU\�LQIORZ�HQWHUV

WKH�VRXWK�DUP�RI�WKH�ODNH��DQG�WKH�FDXVHZD\�UHVWULFWV�WKH�PRYHPHQW�RI�ZDWHU�IURP�WKH�VRXWK�WR�WKH

QRUWK�DUP�RI�WKH�ODNH�

)URP������WR������WKH�IUHHERDUG�YDULHG�IURP���WR����IHHW���'XULQJ�SHULRGV�RI�WKH�KLJKHU

ZDWHU�HOHYDWLRQV�DQG�WKH�ORZ�IUHHERDUG��WKH�VORSH�SURWHFWLRQ�KDG�VRPH�LVRODWHG�DUHDV�WKDW�HURGHG

DQG�UHTXLUHG�UHSDLU���,Q�-DQXDU\�RI�������WKH�DYHUDJH�HOHYDWLRQ�RI�WKH�FUHVW�RI�WKH�FDXVHZD\�ILOO

DUHDV�FURVVLQJ�WKH�ODNH�ZDV������WR������ZLWK�VRPH�LVRODWHG�DUHDV�DV�ORZ�DV��������7KHUH�ZHUH

DSSUR[LPDWHO\����PLOHV�RI�ILOOV�FURVVLQJ�WKH�ODNH�DQG����PLOHV�RI�H[SRVHG�VORSHV���%\�������WKH

ILOOV�FURVVLQJ�WKH�H[SDQGLQJ�ODNH�LQFUHDVHG�WR����PLOHV�ZLWK�RYHU�����PLOHV�RI�VORSHV�WR�SURWHFW�

7KH�GHFLVLRQ�ZDV�PDGH�WR�XWLOL]H�VXUSOXV�VFUDS�ER[�FDUV�WR�FUHDWH�D�¦ER[FDU�VHD�ZDOO§�RQ�WKH�QRUWK

VLGH�RI�WKH�FDXVHZD\��ZKLFK�DOORZHG�WKH�WUDFNV�DQG�ILOO�WR�EH�UDLVHG�IURP�DERXW������WR������IHHW�

'XULQJ�WKH�IORRG�\HDUV��WKH�FDXVHZD\�EHJDQ�WR�VORXJK�RII��VHWWOH��DQG�VXEVLGH�LQWR�WKH

ODNH���,W�H[SHULHQFHG�ILYH�WR�VL[�IHHW�RI�VXEVLGHQFH�DORQJ�PXFK�RI�LWV�OHQJWK�GXH�WR�WKH�ZHLJKW�RI

DGGLWLRQDO�ILOO�PDWHULDO���%\�WKH�VSULQJ�RI�������WKH�YHU\�ODUJH�LQIORZV�RI�IUHVK�ZDWHU�LQWR�WKH

VRXWK�DUP�RI�WKH�ODNH�DQG�WKH�UHVWULFWLRQ�RI�WKH�IORZV�WR�WKH�QRUWK�WKURXJK�WKH�FDXVHZD\�ILOO�DQG

SOXJJHG�FDXVHZD\�FXOYHUWV�KDG�FUHDWHG�D�KHDG�GLIIHUHQWLDO�RI�ZDWHU�OHYHOV�RI�QHDUO\�����IHHW

EHWZHHQ�WKH�QRUWK�DQG�VRXWK�DUPV���7KH�KLJKHU�HOHYDWLRQ�LQ�WKH�VRXWK�DUP�DGGHG�JUHDWO\�WR

IORRGLQJ�SUREOHPV�RQ�WKH�VRXWK�DQG�HDVW�VKRUHV�RI�WKH�ODNH���7KH�6WDWH�FRQVWUXFWHG�D�����IRRW

RSHQLQJ��EUHDFK��LQ�WKH�FDXVHZD\��MXVW�RII�WKH�ZHVW�VKRUH�QHDU�/DNHVLGH��WR�DOORZ�WKH�ULVLQJ

ZDWHUV�WR�IORZ�PRUH�IUHHO\�LQWR�WKH�QRUWK�DUP��WKXV�UHGXFLQJ�WKH�ODUJH�KHDG�GLIIHUHQWLDO�DQG�IORRG

GDPDJH���7KH�EUHDFK�ORZHUHG�WKH�KHDG�GLIIHUHQWLDO�EHWZHHQ�WKH�ODNH�DUPV�WR�OHVV�WKDQ�RQH�IRRW�
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)ORRGLQJ�,PSDFWV�RQ�5HFUHDWLRQ�

7KH�ULVLQJ�ODNH�OHYHO�RI�WKH�HDUO\�����
V�GDPDJHG�PDQ\�PLOOLRQV�RI�GROODUV�RI�UHFUHDWLRQ

IDFLOLWLHV��DQG�XVHU�RSSRUWXQLWLHV�ZHUH�ORVW�GXH�WR�UHFRUG�KLJK�ZDWHUV���$QWHORSH�,VODQG�ZDV

LVRODWHG��PDULQDV�ZHUH�IRUFHG�WR�FORVH��DQG�WKH�VRXWKHUQ�VDQG\�EHDFKHV�ZHUH�LQXQGDWHG�E\�WKH

ZDWHUV�RI�WKH�ODNH��5HFUHDWLRQ�IDFLOLWLHV�RQ�WKH�ODNH�JHQHUDOO\�EHJLQ�WR�H[SHULHQFH�GDPDJH�DQG

LQWHUIHUHQFH�ZLWK�RSHUDWLRQV�DW�ODNH�OHYHOV�RI�����
�DQG�KLJKHU�

)ORRGLQJ�,PSDFWV�RQ�:LOGOLIH�DQG�:HWODQGV�

0RVW�ZDWHUIRZO�PDQDJHPHQW�DUHDV�DURXQG�WKH�ODNH�ZHUH�FRQVWUXFWHG�LQ�WKH�����
V�WR

����
V�ZKHQ�WKH�ODNH�OHYHO�ZDV�UHODWLYHO\�VWDEOH�DW������IHHW�DERYH�VHD�OHYHO���$W�WKHVH�OHYHOV�

DQQXDO�SURGXFWLRQ�RI�ZDWHUIRZO�DSSURDFKHG�WKUHH�TXDUWHUV�RI�D�PLOOLRQ�ELUGV��ZLWK�QRQ�JDPH

SURGXFWLRQ�QXPEHULQJ�LQ�WKH�PXOWL�PLOOLRQV���7RWDO�ELUG�XVH�RI�WKH�PDUVKHV�RQ�WKH�ODNH�H[FHHGHG

����PLOOLRQ�XVH�GD\V�DQQXDOO\�DQG�UHFUHDWLRQLVWV�ZRXOG�H[SHQG�RQ�KDOI�PLOOLRQ�GD\V�HDFK�\HDU

DILHOG���0DUVKHV�ZHUH�PDQDJHG�IRU�PHDQ�ZDWHU�GHSWKV�RI�DERXW����LQFKHV�

'XULQJ�WKH�IORRG�\HDUV�RI�WKH�����
V��QHDUO\���������RI�WKH���������DFUHV�RI�PDUVK�DURXQG

WKH�ODNH�ZHUH�LQXQGDWHG�RU�GHYHJHWDWHG�GXH�WR�VDOW�LQWUXVLRQ���'DPDJHV�WR�6WDWH�RZQHG�GLNHV�

ZDWHU�FRQWURO�VWUXFWXUHV��SDUNLQJ�IDFLOLWLHV��IHQFHV��VLJQV�DQG�JDWHV�ZHUH�HVWLPDWHG�DW�RYHU����

PLOOLRQ���6LPLODU�GDPDJH�RFFXUUHG�RQ�WKH�IHGHUDO�%HDU�5LYHU�0LJUDWRU\�%LUG�5HIXJH�

'XULQJ�WKH�IORRGV��SURGXFWLRQ�RI�GXFNV�DQG�JHHVH�GURSSHG�E\����SHUFHQW�DQG�IDOO�VZDQ�XVH

GHFUHDVHG�RYHU����SHUFHQW���7RWDO�ELUG�XVH�GHFUHDVHG�QHDUO\����SHUFHQW�DQG�SXEOLF�XVH�DOO�EXW

GLVDSSHDUHG��

$OWKRXJK�SRWHQWLDOO\�GDPDJLQJ�WR�VWUXFWXUHV�LQ�ZLOGOLIH�PDQDJHPHQW�DUHDV��IOXFWXDWLRQV�LQ

ODNH�ZDWHU�OHYHOV�DUH�EHQHILFLDO�WR�ZLOGOLIH���3HULRGLF�IORRGLQJ�DQG�GU\LQJ�HYHQWV�NHHS�ZHWODQGV�LQ

\RXQJ�VXFFHVVLRQDO�VWDJHV�DQG�LQFUHDVH�WKHLU�SURGXFWLYLW\��$W�ODNH�HOHYDWLRQV�DERYH������IHHW�

PRVW�ODNH�VKRUH�IUHVK�ZDWHU�ZHWODQGV�KDYH�EHHQ�LQXQGDWHG�

)ORRGLQJ�,PSDFWV�RQ�,QYHVWRU�2ZQHG�3XEOLF�8WLOLWLHV�

8QOHVV�IORRGLQJ�LV�VR�VHYHUH�DV�WR�HQWHU�HVWDEOLVKHG�FRPPHUFLDO�DQG�UHVLGHQWLDO

GHYHORSPHQWV��GDPDJHV�WR�WKH�WHOHSKRQH�DQG�JDV�XWLOLWLHV��86�:HVW�DQG�0RXQWDLQ�)XHO�4XHVWDU�

UHVSHFWLYHO\��DUH�PLQLPDO��HYHQ�DW�ODNH�HOHYDWLRQV�DERYH������IHHW���0XFK�PRUH�YXOQHUDEOH�WR

IORRGLQJ�DUH�3DFLILFRUS©V�SRZHU�OLQHV���7KH�DQWLFLSDWHG�ORVV�DW������IHHW�LV������PLOOLRQ������

GROODUV����DGYHUVHO\�DIIHFWLQJ�VHYHUDO�KLJK�YROWDJH�WUDQVPLVVLRQ�OLQHV�EHWZHHQ�WKH�6DOW�/DNH

,QWHUQDWLRQDO�$LUSRUW��6/,$��DQG�.D\VYLOOH��WZR�QHDU�6DOWDLU��WKUHH�PRUH�QHDU�7LPSLH�6SULQJV��D

VXEVWDWLRQ�LQ�&HQWHUYLOOH��DQG�QXPHURXV�VHUYLFH�GLVWULEXWLRQ�OLQHV���'DPDJH�FRVWV�ZRXOG�HVFDODWH

WR�DQ�H[SHFWHG�OHYHO�RI�������PLOOLRQ�������GROODUV��LI�WKH�ODNH�OHYHO�UHDFKHG������IHHW���7KH

FRQVWUXFWLRQ�RI�WKH�WKLUG�FRPPHUFLDO�UXQZD\�DW�6/,$�UHTXLUHG�UHORFDWLRQ�RI�VHYHUDO�RI�WKH�PDMRU

SRZHU�WUDQVPLVVLRQ�OLQHV�FORVHU�WR�WKH�ODNH��ZKLFK�FRXOG�PDNH�WKH�GDPDJH�HVWLPDWHV�HYHQ�JUHDWHU�
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:HVW�'HVHUW�3XPSLQJ�3URMHFW

$OWKRXJK�WKH�QDPH�:HVW�'HVHUW�3XPSLQJ�3URMHFW��:'33��LPSOLHV�D�SXPSLQJ�SURMHFW��LW

LV�DFWXDOO\�D�SURMHFW�ZKLFK�RSHUDWHV�E\�H[SDQGLQJ�WKH�VXUIDFH�DUHD�RI�WKH�ODNH�E\�DSSUR[LPDWHO\

���SHUFHQW�WKURXJK�WKH�FUHDWLRQ�RI�WKH�¦:HVW�3RQG§RQ�WKH�ZHVW�VLGH�RI�WKH�*UHDW�6DOW�/DNH���7KH

H[SDQGHG�VXUIDFH�DUHD�HQKDQFHV�WKH�HYDSRUDWLRQ�RI�ZDWHU�IURP�WKH�ODNH��WKHUHE\�LQFUHDVLQJ�WKH

UDWH�RI�HYDSRUDWLRQ���7KH�LQFUHDVHG�HYDSRUDWLRQ�VORZV�ODNH�OHYHO�LQFUHDVHV�DQG�DFFHOHUDWHV�ODNH

OHYHO�GHFOLQHV�GXULQJ�SHULRGV�RI�KLJK�ODNH�OHYHOV��

7KH�:'33�FRQVLVWV�RI�D�WHQ�PLOH�ORQJ�DFFHVV�URDG�DORQJ�WKH�IRUPHU�6RXWKHUQ�3DFLILF

7UDQVSRUWDWLRQ�&RPSDQ\�UDLOURDG�FDXVHZD\��D�SXPSLQJ�VWDWLRQ��WZR�FDQDOV��WUHVWOHV��GLNHV��D���

PLOH�ORQJ�QDWXUDO�JDV�SLSHOLQH�DQG�WKH�ZHVW�SRQG�LQ�WKH�GHVHUW�ZHVW�RI�WKH�1HZIRXQGODQG

0RXQWDLQV��6HH�0DS������7KH�ZHVW�SRQG�KDV�D�VXUIDFH�DUHD�RI���������DFUHV��DSSUR[LPDWHO\����

VTXDUH�PLOHV��DQG�D�YROXPH�RI���������DFUH�IHHW�DW�DQ�HOHYDWLRQ�RI��������IHHW���7KUHH�ODUJH

SXPSV�OLIW�XS�WR�������FXELF�IHHW�SHU�VHFRQG�RI�ZDWHU�IURP�WKH�QRUWK�DUP�RI�WKH�ODNH�WR�D�����PLOH

ORQJ�RXWOHW�FDQDO���7KH�FDQDO�EHJLQV�DW�HOHYDWLRQ������IHHW�DERYH�VHD�OHYHO�DQG�GLVFKDUJHV�ZDWHU

LQWR�WKH�ZHVW�SRQG���7KH�SURMHFW�LV�GHVLJQHG�WR�SXPS�DSSUR[LPDWHO\�WZR�PLOOLRQ�DFUH�IHHW�RI

ZDWHU�D�\HDU�LQWR�WKH�:HVW�3RQG�WR�HYDSRUDWH�XS�WR���������QHW�DFUH�IHHW�RI�ZDWHU�HDFK�\HDU�

$������PLOH�GLNH�ZLWK�D�PD[LPXP�KHLJKW�RI�VL[�IHHW�UHWDLQV�WKH�VRXWKZHVW�SRUWLRQ�RI�WKH

HYDSRUDWLRQ�SRQG�DQG�SUHYHQWV�ZDWHU�IURP�WKH�SURMHFW�IURP�IORRGLQJ�,����DQG�WKH�IDPRXV

%RQQHYLOOH�6SHHGZD\���$�VHFRQG�GLNH�����PLOHV�ORQJ�ZLWK�D�PD[LPXP�KHLJKW�RI�VHYHQ�IHHW

H[WHQGV�VRXWKHDVW�IURP�WKH�VRXWKHUQ�WLS�RI�WKH�1HZIRXQGODQG�0RXQWDLQV�DQG�LV�XVHG�WR�FRQWDLQ

WKH�ZDWHU�DQG�UHVWULFW�WKH�VXUIDFH�IORRGLQJ�RI�WKH�8�6��$LU�)RUFH�PLOLWDU\�UDQJH���$�ZHLU�LQ�WKH

GLNH�LV�XVHG�WR�UHJXODWH�WKH�SRQG©V�VXUIDFH�OHYHO�EHWZHHQ������DQG������IHHW�DQG�WR�UHJXODWH�WKH

UHWXUQ�RI�FRQFHQWUDWHG�EULQH�WR�WKH�ODNH���5HWXUQ�IORZ�WKURXJK�WKH�PLOLWDU\�UDQJH�ZDV�QRW

FRQILQHG��DQG�IORZHG�RYHU�WKH�QDWXUDO�WRSRJUDSK\�LQ�DQ�H[SDQVLYH�SDWK�RQ�LWV�UHWXUQ�WR�WKH�ODNH�

3XPSLQJ�VWDUWHG�RQ�$SULO����������DQG�FRQWLQXHG�XQWLO�-XQH������������'XULQJ�WKLV�SHULRG

DQ�HVWLPDWHG������PLOOLRQ�DFUH�IHHW�RI�EULQH�ZHUH�SXPSHG�IURP�WKH�ODNH���7KH�SXPSLQJ�SURMHFW

ZDV�VXFFHVVIXO�LQ�ORZHULQJ�WKH�OHYHO�RI�WKH�ODNH�VRPH����LQFKHV���$IWHU�SXPSLQJ�KDG�FHDVHG��WKH

ODNH�OHYHO�FRQWLQXHG�WR�GURS�DQ�DGGLWLRQDO�WZR�IHHW�WKURXJK�WKH�HQG�RI������ZKHQ�SUHFLSLWDWLRQ

GURSSHG�WR�QRUPDO�OHYHOV���7KH�ODNH�OHYHO�FRQWLQXHG�WR�GURS�DQ�DGGLWLRQDO�IRXU�IHHW�WKURXJK�WKH

HQG�RI�������

2SHUDWLQJ�&RQVHTXHQFHV�DQG�&RQVWUDLQWV

7KH�GHVLJQ�RI�WKH�:'33�ZDV�PRGLILHG�SULRU�WR�FRQVWUXFWLRQ���7KH�RULJLQDO�GHVLJQ�FDOOHG

IRU�EULQH�WR�EH�SXPSHG�IURP�WKH�IUHVKHU�VRXWK�DUP�RI�*UHDW�6DOW�/DNH���7KH�¦%DUH�%RQHV§

PRGLILFDWLRQ�UHGXFHG�WKH�FRVW�RI�WKH�SURMHFW�DQG�VSHG�FRQVWUXFWLRQ�VRPHZKDW�E\�SXPSLQJ�EULQH

IURP�WKH�QRUWK�DUP�RI�WKH�ODNH�UDWKHU�WKDQ�WKH�VRXWK�DUP���7KH�XVH�RI�PRUH�FRQFHQWUDWHG�QRUWK

DUP�EULQH�UHGXFHG�WKH�HYDSRUDWLRQ�SRWHQWLDO�RI�WKH�SURMHFW�DQG�UHVXOWHG�LQ�PRUH�VDOW�EHLQJ�OHIW�LQ

WKH�:HVW�3RQG���,W�LV�HVWLPDWHG�WKDW���������PLOOLRQ�WRQV�RI�VDOWV�SUHFLSLWDWHG�LQ�WKH�:HVW�3RQG





��

DUHD�GXULQJ�WKH�RSHUDWLRQ�RI�SURMHFW�IURP�$SULO������WR�-XQH������

,Q�LWV�SUHVHQW�FRQILJXUDWLRQ��WKH�:'33�LV�FDSDEOH�RI�GHVLJQ�RSHUDWLRQ�RQO\�DW�VRXWK�DUP

ODNH�OHYHOV�RI������IHHW�RU�KLJKHU���7KH�SXPSV�DUH�LQVWDOOHG�LQ�D�PDQQHU�ZKLFK�ZRXOG�DOORZ

RSHUDWLRQ�DW�D�VRXWK�DUP�HOHYDWLRQ�RI������IHHW���7KH�FXUUHQW�FRQILJXUDWLRQ�RI�WKH�:'33�ZLOO

DOORZ�WKH�SXPSLQJ�RI�RQO\�QRUWK�DUP�EULQHV���3XPSLQJ�WKH�GHQVHU�QRUWK�DUP�EULQHV�UHGXFHV�WKH

HIILFLHQF\�RI�HYDSRUDWLRQ��LQ�WKDW�OHVV�ZDWHU�FDQ�EH�H[WUDFWHG�IURP�WKH�EULQHV�EHIRUH�VDOWV�EHJLQ�WR

SUHFLSLWDWH�LQ�WKH�ZHVW�SRQG���2SHUDWLRQ�RI�WKH�:'33�VKRXOG�EHJLQ�LQ�WKH�HDUO\�VSULQJ��DV�WKH�ODNH

EHJLQV�LWV�VHDVRQDO�ULVH��DQG�FRQWLQXH�WKURXJK�WKH�VXPPHU�HYDSRUDWLRQ�VHDVRQ���3XPSLQJ�VKRXOG

FRQWLQXH�WKURXJK�WKH�IDOO�DQG�LQWR�WKH�ZLQWHU�WR�UHGLVVROYH�WKH�VDOWV�OHIW�GXULQJ�WKH�VXPPHU�WR

UHWXUQ�WKHP�WR�WKH�ODNH�

7KH�UHODWLRQVKLS�EHWZHHQ�ODNH�OHYHOV��WKH�SXPSLQJ�RI�EULQH�IURP�WKH�QRUWK�DQG�VRXWK

DUPV��DQG�WKH�EXLOG�XS�RI�VDOWV�LQ�WKH�ZHVW�SRQG�DUH�SUHVHQWHG�LQ�)LJXUH�����7KH�XSSHU��PRUH

GHQVHO\�VWLSSOHG�VKDGLQJ�VKRZV�WKH�XSSHU�DQG�ORZHU�OLPLWV�RI�VDOW�SUHFLSLWDWLRQ�IRU�QRUWK�DUP

EULQHV�DW�YDU\LQJ�ODNH�OHYHO�HOHYDWLRQV���7KH�ORZHU��OHVV�GHQVHO\�VWLSSOHG�VKDGLQJ�VKRZV�WKH�VDPH

OLPLWV�IRU�VRXWK�DUP�EULQHV���)LJXUH���VKRZV�WKDW�WKH�:'33�FRXOG�RSHUDWH�ZLWKRXW�SUHFLSLWDWLRQ

RI�VDOWV�LQ�WKH�ZHVW�SRQG�LI�RSHUDWLRQ�LV�FRPPHQFHG�RQO\�DW�ODNH�HOHYDWLRQV�RI������IHHW�DERYH�VHD

OHYHO�DQG�KLJKHU���:LWK�WKH�FXUUHQW�FRQILJXUDWLRQ�RI�WKH�LQOHW�FDQDO�DQG�ZHVW�SRQG��WKH�:'33�FDQ

RQO\�EH�RSHUDWHG�DW�ODNH�OHYHOV�DERYH������IHHW��ZLWK�WKH�IHHG�EULQH�SXPSHG�IURP�WKH�QRUWK�DUP

RI�WKH�ODNH���8QOHVV�WKH�ZHVW�SRQG�LV�VLJQLILFDQWO\�UHGXFHG�LQ�VL]H��ZKLFK�ZRXOG�VLJQLILFDQWO\

UHGXFH�WKH�HIIHFWLYHQHVV�RI�WKH�V\VWHP��RSHUDWLRQ�RI�WKH�:'33�LQ�LWV�FXUUHQW�FRQILJXUDWLRQ�ZLOO

UHVXOW�LQ�SUHFLSLWDWLRQ�RI�DGGLWLRQDO�VDOWV�LQ�WKH�ZHVW�SRQG����

$GPLQLVWUDWLYH�DQG�/HJDO�&RQVLGHUDWLRQV

$V�SDUW�RI�WKH�RULJLQDO�:'33��YDULRXV�ULJKWV�RI�ZD\��SHUPLWV��DQG�PHPRUDQGD�RI

XQGHUVWDQGLQJ�ZHUH�H[HFXWHG�DPRQJ�WKH�6WDWH�RI�8WDK��WKH�%XUHDX�RI�/DQG�0DQDJHPHQW��WKH�8�6�

$LU�)RUFH�DQG�WKH�8�6��$UP\�&RUSV�RI�(QJLQHHUV���6HYHUDO�RI�WKHVH�ZHUH�ORQJ�WHUP�DJUHHPHQWV�WR

RSHUDWH�WKH�:'33��VXFK�DV�WKH�ULJKW�RI�ZD\�LVVXHG�E\�WKH�%/0���2WKHUV�ZHUH�VKRUW�WHUP�

WHPSRUDU\�SHUPLVVLRQ�DULVLQJ�RXW�RI��WKH�HPHUJHQF\�QDWXUH�RI�WKH�SURMHFW��7KH�8�6��$LU�)RUFH

QHYHU�JUDQWHG�DQ�RIILFLDO�DSSURYDO�IRU�WKH�XVH�RI�WKH�UDQJH�LQ�RSHUDWLRQ�RI�WKH�:'33��EXW�LQVWHDG

LVVXHG�D�OHWWHU�DSSURYDO�IRU�WHPSRUDU\�RSHUDWLRQ�IRU�WKH�GXUDWLRQ�RI�WKH�IORRGLQJ�HPHUJHQF\���,Q

UHFHQW�GLVFXVVLRQV��WKH�$LU�)RUFH�KDV�QRWLILHG�WKDW�6WDWH�WKDW�DQ�HQYLURQPHQWDO�EDVHOLQH�VWXG\

ZRXOG�EH�UHTXLUHG��DQG�SHUKDSV�DQ�XSGDWH�RI�WKH�RULJLQDO�SURMHFW�(,6��EHIRUH�WKH\�ZRXOG�JUDQW

RIILFLDO�SHUPLVVLRQ�WR�IORRG�SDUWV�RI�WKH�8WDK�7HVW�DQG�7UDLQLQJ�5DQJH���7KH\�KDYH�DOVR�LQGLFDWHG

WKDW�D�SURSRVDO�WR�XWLOL]H�WKH�:'33�IRU�SXUSRVHV�RWKHU�WKDQ�IORRG�FRQWURO��ZRXOG�KHLJKWHQ�WKHLU

VFUXWLQ\�RI�WKH�UHTXHVW�

7KH�&RUSV�RI�(QJLQHHUV�KDV�DOVR�UDLVHG�D�FRQFHUQ�RYHU�WKH�LPSDFWV�WKH�SXPSLQJ�SURMHFW

PD\�KDYH�KDG�RQ�WKH�HFRORJ\�RI�WKH�*UHDW�6DOW�/DNH��LQFOXGLQJ�WKH�UHPRYDO�RI�VDOWV�IURP�WKH�ODNH�

7KH�&RUSV�LVVXHG�D�6HFWLRQ�����SHUPLW�IRU�FRQVWUXFWLRQ�RI��PXFK�RI�WKH�:'33��ZKLFK�SHUPLW

DOVR�FRYHUV�RSHUDWLRQV���7KH\�KDYH�LQGLFDWHG�WKDW�D�UHVXPSWLRQ�RI�SXPSLQJ��RU�D�FKDQJH�LQ�WKH�XVH
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RU�SURWRFROV�RI�WKH�:'33��ZRXOG�OLNHO\�WULJJHU�DQ�HYDOXDWLRQ�RI�WKH�6WDWH©V�SHUIRUPDQFH�XQGHU

WKH�SHUPLW�LQ�OLJKW�RI�WKHLU�FRQFHUQV��

:$7(5���&+(0,675<

7KH�:DWHU�&KHPLVWU\�HOHPHQW�DGGUHVVHV�WKH�RYHUDOO�VDOLQLW\�DQG�LRQ�FRQFHQWUDWLRQV�RI�WKH

ZDWHU�RI�WKH�*UHDW�6DOW�/DNH���%LRORJLFDO�DQG�RWKHU�FKHPLFDO�ZDWHU�FRQVWLWXHQWV�DUH�GLVFXVVHG

XQGHU�WKH�:DWHU�4XDOLW\�HOHPHQW���%DVHG�RQ�LQWHUQDO�DQG�H[WHUQDO�VFRSLQJ��WKH�SODQQLQJ�WHDP�KDV

LGHQWLILHG�WKUHH�PDMRU�FDWHJRULHV�RI�LVVXHV�UHODWHG�WR�ZDWHU�FKHPLVWU\��GLIIHUHQWLDWLRQ�LQ�VDOLQLWLHV

DPRQJ�VHSDUDWH�DUHDV�RI�WKH�ODNH��ORQJ�WHUP�FKDQJHV�LQ�VDOLQLW\�DQG�LRQ�EDODQFH��DQG�WKH�LVRODWLRQ

RI�TXDQWLWLHV�RI�VROXEOH�VDOWV�IURP�WKH�ODNH�V\VWHP�

7KH�ZDWHU�FKHPLVWU\�DQG�VDOLQLW\�GLIIHUHQWLDOV�DQG�WUHQGV�DUH�VLJQLILFDQW�WR�WKH�DTXDWLF�DQG

DYLDQ�ELRORJ\�RI�*UHDW�6DOW�/DNH��DQG�WR�WKH�H[WUDFWLRQ�RI�PLQHUDO�VDOWV�IURP�WKH�EULQHV�RI�WKH

ODNH��7KH�LPSDFWV�RI�YDU\LQJ�ZDWHU�FKHPLVWULHV�DQG�VDOLQLWLHV�WR�WKH�ZLOGOLIH�DQG�PLQHUDO

LQGXVWULHV�RI�WKH�ODNH�DUH�GLVFXVVHG�LQ�WKH�%LRORJ\�DQG�0LQHUDO�DQG�+\GURFDUERQ�([WUDFWLRQ

HOHPHQWV��UHVSHFWLYHO\���7KLV�:DWHU�&KHPLVWU\�(OHPHQW�IRFXVHV�RQ�WKH�SK\VLFDO�DQG�FKHPLFDO

DVSHFWV�RI�WKH�EULQHV�RI�*UHDW�6DOW�/DNH��DQG�RQ�WKH�K\GURORJLF�PHFKDQLVPV�LQ�RSHUDWLRQ�RQ�WKH

ODNH���

7KH�3ODQQLQJ�7HDP�KDV�LGHQWLILHG�WKH�IROORZLQJ�ODNH�ZDWHU�VDOLQLW\�DQG�FKHPLVWU\

FRQGLWLRQV�DQG�WUHQGV�DV�UHOHYDQW�WR�ODNH�PDQDJHPHQW�

& &RQWLQXDWLRQ�RI�VHSDUDWH�DQG�GLVWLQFW�VDOLQLW\�DUHDV�LQ�*UHDW�6DOW�/DNH�

& &RQWLQXLQJ�QHW�QRUWKZDUG�PRYHPHQW�RI�GLVVROYHG�VROLGV�IURP�WKH�6RXWK�$UP�WR�WKH

1RUWK�$UP�RI�WKH�ODNH�WKURXJK�WKH�QRUWKHUQ�UDLOURDG�FDXVHZD\��ZLWK�UHVXOWLQJ

IUHVKHQLQJ�RI�WKH�6RXWK�$UP�

& 6WDEOH�ODNH�EULQH�LRQ�FRQFHQWUDWLRQV�

& /DFN�RI�DQ�DFFXUDWH�DFFRXQWLQJ�IRU�WKH�TXDQWLWLHV�DQG�ORFDWLRQV�RI�VDOWV�LQ�WKH�ODNH

V\VWHP�

d 6(3$5$7(�:$7(5�6$/,1,7<�$5($6�,1�7+(�*5($7�6$/7�/$.(

,W�LV�EHOLHYHG�WKDW��SULRU�WR�FRQVWUXFWLRQ�RI�GLNHV��FDXVHZD\V�DQG�PLQHUDO�H[WUDFWLRQ

IDFLOLWLHV�LQ�WKH�*UHDW�6DOW�/DNH��ODNH�EULQHV�ZHUH�VLPLODU�LQ�FRPSRVLWLRQ�DQG�FRQFHQWUDWLRQ

WKURXJKRXW�WKH�ODNH���%HJLQQLQJ�LQ�WKH�HDUO\�����
V��GLNHV�DQG�FDXVHZD\V�KDYH�EHHQ�FRQVWUXFWHG

LQ�WKH�*UHDW�6DOW�/DNH�IRU�D�YDULHW\�RI�SXUSRVHV���6HYHUDO�RI�WKHVH�KDYH�KDG�WKH�HIIHFW�RI�LQKLELWLQJ

WKH�XQUHVWULFWHG�PRYHPHQW�RI�ODNH�EULQHV�DPRQJ�ODUJH�DUHDV�RI�WKH�ODNH���&RXSOHG�ZLWK�WKH�IDFW

WKDW�PRVW�RI�WKH�IUHVKZDWHU�LQIORZ�WR�WKH�ODNH�RFFXUV�RQ�WKH�HDVWHUQ�VKRUH�RI�WKH�ODNH��GLVWLQFW
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VDOLQLW\�FRQGLWLRQV�KDYH�GHYHORSHG�LQ�IRXU�PDLQ�DUHDV�RI�*UHDW�6DOW�/DNH��)URP�IUHVKHVW�WR�PRVW

VDOLQH��WKH\�DUH��%HDU�5LYHU�%D\��)DUPLQJWRQ�%D\��WKH�PDLQ�ERG\�RI�WKH�ODNH���VRPHWLPHV�UHIHUUHG

WR�DV�WKH�¦VRXWK�DUP§�RU�*LOEHUW�%D\���DQG�*XQQLVRQ�%D\��RIWHQ�UHIHUUHG�WR�DV�WKH�¦QRUWK�DUP§��

0DS���VKRZV�WKH�DUHDV�RI�VDOLQLW\�LQ�*UHDW�6DOW�/DNH���%HDU�5LYHU�%D\�DQG�)DUPLQJWRQ�%D\�DUH

ERWK�VKRZQ�ZLWK�VDOLQLWLHV�RI���WR������%HDU�5LYHU�%D\�LV�JHQHUDOO\�IUHVKHU�WKDQ�)DUPLQJWRQ�%D\��

*XQQLVRQ�%D\�DQG�%HDU�5LYHU�%D\�DUH�VHSDUDWHG�IURP�WKH�PDLQ�ERG\�RI�*UHDW�6DOW�/DNH

�*LOEHUW�%D\��E\�D�VDQG��JUDYHO��DQG�URFN�ILOO�FDXVHZD\�DFURVV�WKH�PLG�SRUWLRQ�RI�WKH�ODNH��WKH

QRUWKHUQ�UDLOURDG�FDXVHZD\���&RQVWUXFWLRQ�EHJDQ�LQ������DQG�ZDV�FRPSOHWHG�LQ��������:LWK�WKH

FRPSOHWLRQ�RI�WKH�FDXVHZD\��WKH�PDLQ�ERG\�RI�*UHDW�6DOW�/DNH�ZDV�QRZ�GLYLGHG�LQWR�WZR�SDUWV�

WKH�VRXWK�DQG�QRUWK�DUPV���(YHQ�ZLWK�WKH�HQJLQHHUHG�SHUPHDELOLW\�RI�WKH�FDXVHZD\�DQG�WKH

LQFRUSRUDWLRQ�RI�WZR����IRRW�ZLGH�E\����IRRW�GHHS�ER[�FXOYHUWV�WKURXJK�WKH�FDXVHZD\��EULQH

PL[LQJ�EHWZHHQ�WKH�WZR�ERGLHV�RI�ZDWHU�ZDV�JUHDWO\�GLPLQLVKHG���6LQFH�������WKH�WZR�PDLQ�DUPV

RI�WKH�ODNH�KDYH�GHYHORSHG�GLIIHUHQW�SK\VLFDO�DQG�FKHPLFDO�FKDUDFWHULVWLFV�ZKLFK�YDU\�DV�WKH�ODNH

OHYHO�FKDQJHV��DQG�DV�FKDQJHV�DUH�PDGH�WR�WKH�VWUXFWXUH��

)DUPLQJWRQ�%D\�ZDV�SDUW�RI�WKH�VRXWK�DUP�RI�*UHDW�6DOW�/DNH�XQWLO�LW�ZDV�LVRODWHG�E\�WKH

FRQVWUXFWLRQ�RI�WZR�HDUWKHQ�FDXVHZD\V���7KH�ILUVW�FDXVHZD\��VRXWKHUQ��ZDV�EXLOW�IURP�WKH�VRXWK

HQG�RI�$QWHORSH�,VODQG�VRXWKHDVWZDUG�WR�WKH�PDLQODQG�LQ��������7KLV�VWUXFWXUH�HOLPLQDWHG

FRPPXQLFDWLRQ�EHWZHHQ�WKH�PDLQ�ERG\�RI�WKH�ODNH�DQG�WKH�%D\�DW�WKH�VRXWK�HQG�RI�WKH�LVODQG��DQG

FKDQQHOHG�WKH�IXOO�IORZ�RI�WKH�-RUGDQ�5LYHU�LQWR�)DUPLQJWRQ�%D\���7KH�VHFRQG�FDXVHZD\��'DYLV

&RXQW\���H[WHQGLQJ�IURP�WKH�QRUWK�HQG�RI�$QWHORSH�,VODQG�HDVWZDUG�WR�WKH�PDLQODQG��ZDV

FRQVWUXFWHG�LQ��������:LWK�WKH�FRQVWUXFWLRQ�RI�WKLV�FDXVHZD\��)DUPLQJWRQ�%D\�ZDV�QRZ

FRPSOHWHO\�LVRODWHG�IURP�WKH�PDLQ�VRXWK�DUP�RI�WKH�ODNH��ZLWK�WKH�H[FHSWLRQ�RI�RQH�EULGJHG

RSHQLQJ��DQG�PL[LQJ�EHWZHHQ�WKH�WZR�ERGLHV�RI�ZDWHU�ZDV�VHYHUHO\�UHVWULFWHG��*Z\QQ��������

)DUPLQJWRQ�%D\

)DUPLQJWRQ�%D\�LV�LVRODWHG�IURP�WKH�PDLQ�ERG\�RI�*UHDW�6DOW�/DNH�ZKHQ�LWV�OHYHO�LV�EHORZ

WKH�������IRRW�WRS�HOHYDWLRQ�RI�WKH�'DYLV�FDXVHZD\�DQG�WKH�ILOO�DW�WKH�VRXWK�HQG�RI�$QWHORSH

,VODQG��%HFDXVH�RI�WKH�LQIORZ�RI�IUHVK�ZDWHU�IURP�WKH�-RUGDQ�5LYHU�DQG�JURXQGZDWHU�LQIORZV��WKH

ODNH�EULQHV�WHQG�WR�EH�¦IOXVKHG§�IURP�WKH�%D\�WKURXJK�RSHQLQJV�LQ�WKH�FDXVHZD\���$W�WKH�VDPH

WLPH��GHQVHU�EULQHV�IURP�WKH�PDLQ�ERG\�RI�WKH�ODNH�IORZ�EDFN�LQWR�)DUPLQJWRQ�%D\�XQGHUQHDWK

WKH�OLJKWHU��IUHVKHU�EULQHV�IURP�WKH�%D\���7KLV�SKHQRPHQRQ�LV�NQRZQ�DV�¦EL�GLUHFWLRQDO�IORZ§��DQG

SUHYHQWV�WKH�ZDWHUV�RI�)DUPLQJWRQ�%D\�IURP�EHFRPLQJ�FRPSOHWHO\�IUHVK��%L�GLUHFWLRQDO�IORZ

RFFXUV�WKURXJK�WKH�'DYLV�FDXVHZD\©V�EULGJHG�RSHQLQJ��DQG�WKURXJK�D�QDUURZ�FXOYHUW�WR�WKH�HDVW

ZKLFK�ZDV�LQVWDOOHG�LQ��������%L�GLUHFWLRQDO�IORZ�WKURXJK�WKHVH�WZR�RSHQLQJV�LV�LOOXVWUDWHG�LQ

)LJXUH�����:KHQ�WKH�ODNH©V�HOHYDWLRQ�LV�EHORZ�������IHHW��WKH�VDOLQLW\�RI�)DUPLQJWRQ�%D\�LV

DSSUR[LPDWHO\�KDOI�WKDW�RI�WKH�PDLQ�ERG\�EHFDXVH�RI�IUHVK�ZDWHU�IORZV�RI�WKH�-RUGDQ�5LYHU�LQWR

WKH�%D\���:KHQ�WKH�ODNH©V�HOHYDWLRQ�ULVHV�DERYH�WKH�������HOHYDWLRQ��WKHUH�LV�IUHH�FRPPXQLFDWLRQ�

DQG�WKH�ZDWHUV�RI�)DUPLQJWRQ�%D\�DQG�WKH�PDLQ�ERG\�DUH�IUHH�WR�PL[��*Z\QQ��������
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%ULQH�UHWXUQLQJ�WR�WKH�%D\�IURP�EL�GLUHFWLRQDO�IORZ�WHQGV�WR�UHVLVW�PL[LQJ�ZLWK�WKH�IUHVKHU

ZDWHU��DQG�UHPDLQV�LQ�D�IDLUO\�FRKHUHQW�¦WRQJXH§�ZKLFK�H[WHQGV�VRPH�GLVWDQFH�WR�WKH�VRXWK

XQGHUQHDWK�WKH�OLJKWHU�-RUGDQ�5LYHU�EULQH�PL[WXUH�DERYH�LW���7KLV�IRUPV�D�VWUDWLILHG�EULQH

FRQGLWLRQ�ZLWKLQ�WKH�FHQWUDO��GHHSHU�SRUWLRQV�RI�)DUPLQJWRQ�%D\���7KH�VDOW�FRQWHQW�RI�WKH�XSSHU

)DUPLQJWRQ�%D\�ZDWHUV�LV�PDLQWDLQHG�WKURXJK�YHUWLFDO�PL[LQJ�RI�WKH�WRQJXH�RI�GHQVHU��PDLQ�ERG\

EULQH�ZLWK�WKH�IUHVKHU�ZDWHU�DERYH�LW��*Z\QQ���������

%HDU�5LYHU�%D\

%HDU�5LYHU�%D\�LV�LVRODWHG�IURP�WKH�PDLQ�ERG\�RI�*UHDW�6DOW�/DNH�E\�WKH�VHJPHQW�RI�WKH

8QLRQ�3DFLILF�QRUWKHUQ�UDLOURDG�FDXVHZD\�ZKLFK�VWUHWFKHV�IURP�/LWWOH�0RXQWDLQ�RQ�WKH�HDVWHUQ

VKRUH�RI�WKH�ODNH��WR�3URPRQWRU\�3RLQW���%HDU�5LYHU�%D\�LV�VLPLODU�WR�)DUPLQJWRQ�%D\�DV�D�EULQH

V\VWHP���,W�LV�VHSDUDWHG�IURP�WKH�PDLQ�ERG\�RI�WKH�ODNH�E\�WKH�URFN�ILOO�FDXVHZD\�ZKLFK�FRQWDLQV�D

PLG�SRLQW��EULGJHG�RSHQLQJ�WKURXJK�ZKLFK�EL�GLUHFWLRQDO�IORZ�WDNHV�SODFH���7KH�EULQH�LV�VWUDWLILHG

ZLWKLQ�WKH�GHHSHU�SRUWLRQV�RI�%HDU�5LYHU�%D\���7KH�XSSHU�OD\HU�RI�OLJKWHU�ZDWHU�FRQWDLQV�RQH�WR

WZR�SHUFHQW�VDOW���%HORZ�WKH�XSSHU�OD\HU�RI�ZDWHU�OLHV�D�WRQJXH�RI�VDOW\�ZDWHU�ZKLFK�LV�IHG�LQWR�WKH

ED\�E\�WKH�EL�GLUHFWLRQDO�IORZ�WKURXJK�WKH�RSHQLQJ�LQ�UDLOURDG�FDXVHZD\�

7KH�VDOLQLW\�RI�WKH�ORZHU�EULQH�WRQJXH�LV�VLPLODU�WR�WKDW�RI�WKH�PDLQ�ERG\�RI�WKH�ODNH���7KH

WKLFNQHVV�RI�WKH�WRQJXH�RI�GHQVHU�EULQH�DQG�WKDW�RI�WKH�RYHUO\LQJ�OHVV�VDOLQH�ZDWHU�GHSHQGV�XSRQ

WKH�UDWH�RI�LQIORZ�LQWR�WKH�%D\��DQG�RQ�SUHYDLOLQJ�ZLQG�FRQGLWLRQV���6RXWK�ZLQGV�UDLVH�WKH�OHYHO�RI

WKH�ODNH�DW�WKH�FDXVHZD\��IRUFLQJ�WKH�WRQJXH�RI�PDLQ�ERG\�EULQH�IDUWKHU�LQWR�WKH�%D\��PDNLQJ�LW

WKLFNHU���1RUWK�ZLQGV�ORZHU�WKH�OHYHO�RI�WKH�VRXWK�DUP�DW�WKH�FDXVHZD\��FDXVLQJ�WKH�EULQH�WR

H[WHQG�D�VKRUWHU�GLVWDQFH�LQWR�WKH�%D\��DQG�LW�EHFRPHV�WKLQQHU���:KHQ�WKH�WRQJXH�RI�PDLQ�ERG\

EULQH�WKLFNHQV�DQG�H[WHQGV�IDUWKHU�LQWR�WKH�%D\��WKH�RYHUO\LQJ�IUHVKHU�EULQH�OD\HU�WKLQV��

7KH�0DLQ�%RG\��VRXWK�DUP�RU�*LOEHUW�%D\�

7KH�VDOLQLW\��WRWDO�GLVVROYHG�VROLGV��RI�WKH�VRXWK�DUP�RI�*UHDW�6DOW�/DNH�YDULHV�LQYHUVHO\

ZLWK�ODNH�HOHYDWLRQ��DQG�VLQFH������KDV�IOXFWXDWHG�IURP�D�KLJK�RI�����JUDPV�OLWHU�LQ�����

�DSSUR[LPDWHO\�����VDOLQLW\��WR�D�ORZ�RI�DERXW����JUDPV�OLWHU�LQ�������DSSUR[LPDWHO\����WRWDO

VDOLQLW\����7KH�VRXWK�DUP�RI�WKH�ODNH�UHFHLYHV�QHDUO\�DOO�RI�WKH�IUHVK�ZDWHU�LQIORZ�WR�WKH�ODNH�

LQFOXGLQJ�IORZV�IURP�WKH�-RUGDQ��:HEHU��DQG�%HDU�5LYHUV��DQG�QXPHURXV��PLQRU��HDVW��DQG�VRXWK�

VKRUH�VWUHDPV��

)URP������XQWLO�DERXW�PLG�������WKH�VRXWK�DUP�RI�WKH�ODNH�ZDV�GHQVLW\�VWUDWLILHG�LQWR�WZR

EULQH�OD\HUV���$�GHQVH��WXUELG��K\GURJHQ�VXOILGH�ODGHQ�EULQH�H[WHQGHG�IURP�DQ�HOHYDWLRQ�RI�DERXW

������IHHW�WR�WKH�ERWWRP�RI�WKH�ODNH���$�OHVV�GHQVH��FOHDUHU��RGRU�IUHH�EULQH�H[WHQGHG�XSZDUGV

IURP�DERXW�������IHHW�LQ�HOHYDWLRQ�WR�WKH�VXUIDFH���7KH�WZR�EULQHV�ZHUH�VHSDUDWHG�E\�D�UHODWLYHO\

VKDUS�WUDQVLWLRQ�]RQH���7KH�GHHSHU��GHQVHU�EULQH�OD\HU�GLVDSSHDUHG�LQ�PLG�������DIWHU�WKH�����V

KLJK�ZDWHU�\HDUV���������������'XULQJ�WKH�����V��WKH�VXUIDFH�HOHYDWLRQ�RI�WKH�ODNH�URVH�IURP

DERXW�������IHHW�WR�QHDUO\�������IHHW�E\�����������7KH�GLVDSSHDUDQFH�RI�VRXWK�DUP�VWUDWLILFDWLRQ

LV�SUREDEO\�GXH�WR�GLPLQLVKHG�QRUWK�WR�VRXWK�UHWXUQ�IORZ�WKURXJK�WKH�FDXVHZD\�EURXJKW�DERXW�E\
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FKDQJHV�LQ�WKH�K\GUDXOLF�FRQGXFWLYLW\�LQ�WKH�6355�FDXVHZD\���7KLV�PD\�KDYH�EHHQ�FDXVHG�E\�WKH

DGGLWLRQ�RI�ILOO�PDWHULDO�XVHG�WR�LQFUHDVH�WKH�KHLJKW�RI�WKH�FDXVHZD\�IURP������WKURXJK������DQG

VXEVHTXHQW�FRPSDFWLRQ�RI�WKH�FDXVHZD\���6LQFH�PLG�������WKH�EULQHV�RI�WKH�VRXWK�DUP�RI�WKH�ODNH

KDYH�EHHQ�WKRURXJKO\�PL[HG�IURP�WRS�WR�ERWWRP�

*XQQLVRQ�%D\��WKH�QRUWK�DUP���

7KH�VDOLQLW\�RI�WKH�QRUWK�DUP�GRHV�QRW�H[KLELW�DV�GLUHFW�DQ�LQYHUVH�UHODWLRQVKLS�ZLWK�ODNH

HOHYDWLRQ�DV�GRHV�WKH�VRXWK�DUP���7KLV�LV�EHFDXVH�WKH�QRUWK�DUP�UHFHLYHV�VPDOO�TXDQWLWLHV�RI�IUHVK

ZDWHU�LQIORZ��DQG�ODUJH�TXDQWLWLHV�RI�VDOW\�ZDWHU�LQIORZ�IURP�WKH�VRXWK�DUP���(YDSRUDWLRQ�IURP

WKH�VXUIDFH�RI�WKH�QRUWK�DUP�LV�VXIILFLHQW�WR�PDLQWDLQ�WKH�QRUWK�DUP�VDOLQLW\�DW�D�KLJK

FRQFHQWUDWLRQ���)URP������XQWLO�DERXW�������WKH�VDOLQLW\�RI�WKH�QRUWK�DUP�UHPDLQHG�ZLWKLQ�WKH

��������JUDPV�OLWHU�UDQJH��������WR����������'XH�WR�WKLV�KLJK�VDOLQLW\��D�OD\HU�RI�VRGLXP�FKORULGH

SUHFLSLWDWHG�RQ�WKH�ODNH©V�ERWWRP�GXULQJ�WKLV�WLPH���1RUWK�DUP�VDOLQLW\�GURSSHG�WR�RQO\��������

JUDPV�OLWHU�LQ������������WR���������DV�HYDSRUDWLRQ�ZDV�XQDEOH�WR�NHHS�XS�ZLWK�LQFUHDVHG��GLOXWH

LQIORZV�IURP�WKH�VRXWK�DUP���6LQFH�WKH�KLJK�ZDWHU�\HDUV��WKH�QRUWK�DUP�VDOLQLW\�KDV�FOLPEHG�EDFN

LQWR�WKH���������JUDPV�OLWHU�UDQJH�������WR��������VHH�)LJXUH����

%ULQH�VWUDWLILFDWLRQ�ZDV�QRW�SUHVHQW�LQ�WKH�QRUWK�DUP�RI�WKH�ODNH�IURP������XQWLO�DERXW

�������:KHQ�WKH�ODNH�EHJDQ�LWV�UDSLG�ULVH�IURP�DERXW�������IHHW�LQ������WR�LWV�KLVWRULF�KLJK�RI

���������IHHW�LQ����������KRZHYHU��D�OD\HU�RI�OHVV�GHQVH�EULQH�IRUPHG�RQ�WRS�RI�WKH�YHU\�GHQVH

QRUWK�DUP�EULQH�GXH�WR������LQFUHDVHG�SUHFLSLWDWLRQ��DQG�����WKH�HQRUPRXV�LQIORZ�RI�OHVV�VDOLQH�

VRXWK�DUP�ZDWHU�DV�WKH�UDLOURDG�FDXVHZD\�ZDV�EUHDFKHG�LQ�$XJXVW�������VHH�ODWHU�GLVFXVVLRQ��

DQG�WKH�ODUJH��EL�GLUHFWLRQDO�H[FKDQJH�RI�EULQHV�EHWZHHQ�WKH�QRUWK�DQG�VRXWK�DUPV�WKURXJK�WKH

EUHDFK�RSHQLQJ�ZKLFK�IROORZHG���%\�PLG�������WKH�OHYHO�RI�WKH�ODNH�KDG�GURSSHG�EHORZ�WKH

��������IRRW�ERWWRP�HOHYDWLRQ�RI�WKH�EUHDFK�RSHQLQJ���%HFDXVH�RI�WKLV��WKH�FRQVWDQW�IORZ�RI�VRXWK�

DUP�EULQH�LQWR�WKH�XSSHU�OLJKW�EULQH�OD\HU�LQ�WKH�QRUWK�DUP�QHDUO\�FHDVHG��DQG�WKH�VWUDWLILHG�EULQH

FRQGLWLRQ�LQ�WKH�QRUWK�DUP�VRRQ�GLVDSSHDUHG�GXH�WR�YHUWLFDO�PL[LQJ��

d 1(7�1257+:$5'�029(0(17�2)�',662/9('�6$/76�)520�7+(

6287+�72�1257+�$506�2)�7+(�/$.(

'XULQJ�WKH�����V�KLJK�ZDWHU�\HDUV��IORRGLQJ�WRRN�SODFH�DURXQG�WKH�ODNH��FDXVLQJ�PLOOLRQV

RI�GROODUV�LQ�GDPDJH���7R�KHOS�DOOHYLDWHG�WKH�IORRGLQJ��WKH�6WDWH�RI�8WDK�LPSOHPHQWHG�WZR�IORRG�

FRQWURO�PHDVXUHV�ZKLFK�DIIHFWHG�WKH�GLVVROYHG�VDOW�GLVWULEXWLRQ�DQG�WKH�WRWDO�VDOW�ORDG�ZLWKLQ�WKH

ODNH��

%UHDFKLQJ�WKH�1RUWKHUQ�5DLOURDG�&DXVHZD\

,Q������WR�KHOS�FRQWURO�IORRGLQJ��WKH�6WDWH�RI�8WDK�FUHDWHG�D�EUHDFK�LQ�WKH�QRUWKHUQ

UDLOURDG�FDXVHZD\�FRQVLVWLQJ�RI�D�����IRRW�ORQJ�RSHQLQJ�LQ�WKH�FDXVHZD\�QHDU�/DNHVLGH��ILJXUH

�����$W�WKH�WLPH�WKH�EUHDFK�ZDV�RSHQHG��WKH�ZDWHU�HOHYDWLRQ�RI�WKH�VRXWK�DUP�RI�WKH�ODNH�ZDV�DERXW

����IHHW�KLJKHU�WKDQ�WKH�QRUWK�DUP���$V�D�UHVXOW�RI�WKH�EUHDFK��JUHDW�TXDQWLWLHV�RI�OHVV�FRQFHQWUDWHG�
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VRXWK�DUP�EULQH�IORZHG�QRUWKZDUG�LQWR�WKH�QRUWK�DUP���$W�WKH�VDPH�WLPH��ODUJH�TXDQWLWLHV�RI

GHQVH��QRUWK�DUP�EULQH�IORZHG�VRXWKZDUG�LQWR�WKH�GHSWKV�RI�WKH�VRXWK�DUP���$V�D�UHVXOW�RI�WKLV�EL�

GLUHFWLRQDO�IORZ��WKH�WRWDO�VDOW�ORDG�RI�WKH�VRXWK�DUP�LQFUHDVHG�DQG�WKDW�RI�WKH�QRUWK�DUP

GHFUHDVHG���)LJXUH���SORWV�WKH�FKDQJHV�LQ�VDOLQLWLHV�RI�WKH�QRUWK�DQG�VRXWK�DUPV�ERWK�EHIRUH�DQG

DIWHU�WKH�IORRGLQJ�HYHQW�RI�WKH�ODWH�����
V�DQG�WKH�EUHDFKLQJ�RI�WKH�FDXVHZD\�

$W�WKH�SUHVHQW�WLPH��YHU\�OLWWOH�EL�GLUHFWLRQDO�IORZ�LV�WDNLQJ�SODFH�WKURXJK�WKH�FDXVHZD\�

LWV�WZR�FXOYHUWV��DQG�WKH�EUHDFK��DQG�SUHGRPLQDQWO\�VRXWK�WR�QRUWK�IORZ�LV�RFFXUULQJ�WKURXJK�WKH

FDXVHZD\�DQG�WKH�RSHQLQJV���$V�D�UHVXOW��WKHUH�LV�D�QHW�VDOW�PRYHPHQW�WR�WKH�EULQHV�RI�WKH�QRUWK

DUP�ZKLFK�DUH�DW��RU�QHDU��WKH�VDWXUDWLRQ�SRLQW�RI�VRGLXP�FKORULGH��VDOW����'XULQJ�WKH�VXPPHU

PRQWKV��VDOW�SUHFLSLWDWHV�RQ�WKH�IORRU�RI�WKH�QRUWK�DUP�ZKHUH�LW�ZLOO�UHPDLQ�XQWLO�WKH�SUHVHQW

FRQGLWLRQV�FKDQJH�DQG�WKH�QRUWK�DUP�VDOLQLW\�GHFUHDVHV���0HDQZKLOH��DV�WKH�QRUWK�DUP�UHFHLYHV�DQ

LQFUHDVLQJ�SURSRUWLRQ�RI�WKH�ODNH©V�WRWDO�VDOW�ORDG��WKH�VDOLQLW\�RI�WKH�EULQHV�RI�WKH�VRXWK�DUP�GURSV��

7KH�GHFOLQLQJ�VRXWK�DUP�VDOLQLW\�LV�H[SHFWHG�WR�FRQWLQXH�XQWLO�WKH�RYHUDOO�ODNH�HOHYDWLRQ�ULVHV

HQRXJK�WR�DOORZ�VXEVWDQWLDO�EL�GLUHFWLRQDO�IORZ�WKURXJK�WKH�FDXVHZD\�DQG�LWV�RSHQLQJV�

:HVW�'HVHUW�3XPSLQJ

�

7KH�VHFRQG�HPHUJHQF\�IORRG�FRQWURO�PHDVXUH�ZDV�LPSOHPHQWHG�DIWHU�WKH�ODNH�FRQWLQXHG

WR�ULVH��IROORZLQJ�WKH�RSHQLQJ�RI�WKH�EUHDFK�LQ�WKH�6355�FDXVHZD\���7KLV�PHDVXUH�LQYROYHG

SXPSLQJ�ZDWHU�IURP�WKH�QRUWK�DUP�RI�WKH�ODNH�RXW�LQWR�WKH�:HVW�'HVHUW�WR�LQFUHDVH�WKH�WRWDO

HYDSRUDWLYH�VXUIDFH�DUHD��DQG�WR�SK\VLFDOO\�UHPRYH�ZDWHU�IURP�WKH�ODNH���7R�DFFRPSOLVK�WKLV�

WKUHH�JLDQW�SXPSV�ZHUH�LQVWDOOHG�QHDU�+RJXS��DERXW����PLOHV�ZHVW�RI�/DNHVLGH����7KH�ZDWHU�ZDV

SXPSHG�IURP�+RJXS�E\�ZD\�RI�D�����PLOH�FDQDO�WR�WKH�:HVW�'HVHUW�ZKHUH�LW�ZDV�LPSRXQGHG�LQ�D

��������DFUH�SRQG��FRQWDLQHG�E\�GLNHV��6HH�0DS������7KH�:HVW�'HVHUW�SXPSLQJ�SURMHFW�ZDV

VXFFHVVIXO�LQ�KHOSLQJ�WR�ORZHU�WKH�OHYHO�RI�WKH�ODNH�IURP������WR�������EXW�LQ�WKH�SURFHVV�

EHWZHHQ�����DQG�����PLOOLRQ�WRQV�RI�FU\VWDOOLQH�VDOW��UHSUHVHQWLQJ����WR����SHUFHQW�RI�WKH�WRWDO

VDOW�ORDG�RI�WKH�ODNH��ZHUH�SUHFLSLWDWHG�DQG�OHIW�RQ�WKH�SRQG�IORRU�DW�WKH�WLPH�WKH�SURMHFW�ZDV

VXVSHQGHG�LQ��������,W�LV�EHOLHYHG�WKDW�VRPH�SRUWLRQ�RI�WKH�SUHFLSLWDWHG�VDOW��DSSUR[LPDWLQJ����

PLOOLRQ�WRQV��KDV�EHHQ�UHWXUQHG�WR�WKH�ODNH�V\VWHP�E\�UHGLVVROXWLRQ�E\�UDLQIDOO�DQG�IORZ�WR�WKH

ODNH���7KLV�UHPRYDO�RI�VDOW�KDV�KDG��RU�ZLOO�LQ�WKH�IXWXUH�KDYH��DQ�LPSDFW�RQ�WKH�RYHUDOO�VDOLQLW\�RI

WKH�ODNH�

d ,21�&21&(175$7,216�,1�/$.(�%5,1(6

8QOLNH�WKH�ODNH©V�YDULDEOH�VDOLQLW\��WRWDO�JUDPV�RI�GLVVROYHG�VDOW�SHU�OLWHU�RI�VROXWLRQ���LWV

FKHPLFDO�FRPSRVLWLRQ��WKH�UDWLR�RI�WKH�YDULRXV�GLVVROYHG�LRQV�RQH�WR�DQRWKHU��LV�UHODWLYHO\

FRQVWDQW�WKURXJKRXW�WKH�QRUWK�DQG�VRXWK�DUPV�RI�WKH�ODNH��DQG�HYHQ�ZLWKLQ�%HDU�5LYHU�DQG

)DUPLQJWRQ�%D\V���7KLV�FKHPLFDO�FRQVLVWHQF\�H[LVWV�EHFDXVH������FKHPLFDO�KRPRJHQHLW\�H[LVWHG

WKURXJKRXW�WKH�ODNH�SULRU�WR�WKH�FRQVWUXFWLRQ�RI�WKH�UDLOURDG�DQG�RWKHU�FDXVHZD\V��DQG����

FRQWLQXDO�EULQH�PL[LQJ��KRZHYHU�OLPLWHG��RFFXUV�DPRQJ�DOO�SRUWLRQV�RI�WKH�ODNH���6OLJKW��ORQJ�WHUP

FKDQJHV�LQ�LRQ�UDWLRV�KDYH�EHHQ�REVHUYHG�WKURXJKRXW�WKH�ODNH�DV�D�ZKROH��KRZHYHU��DQG�DUH

GLVFXVVHG�LQ�PRUH�GHWDLO�EHORZ���7DEOH���JLYHV�DQ�DYHUDJH�FKHPLFDO�FRPSRVLWLRQ�RI�WKH�GLVVROYHG
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VDOWV�LQ�*UHDW�6DOW�/DNH�ZDWHUV�RQ�D�GU\�ZHLJKW�SHUFHQW�EDVLV��DV�FRQWDLQHG�LQ�WKH�8WDK�*HRORJLFDO

6XUYH\��8*6��*UHDW�6DOW�/DNH��*6/��GDWDEDVH���7KH�FRPSRVLWLRQV�RI�W\SLFDO�RFHDQ�DQG�'HDG�6HD

ZDWHUV�DUH�JLYHQ�IRU�FRPSDULVRQV�

7DEOH�����$YHUDJH�FKHPLFDO�FRPSRVLWLRQ�RI�WKH�GLVVROYHG�VDOWV�

LQ�WKH�ZDWHUV�RI�WKH�*UHDW�6DOW�/DNH��8WDK���W\SLFDO�RFHDQ�

ZDWHU��DQG�'HDG�6HD�ZDWHU��GU\�ZHLJKW�SHUFHQW�EDVLV���

,RQ *6/ 2FHDQ 'HDG�6HD

6RGLXP ���� ���� ���������

3RWDVVLXP� ����� ����� ����������

0DJQHVLXP ����� ����� ���������

&DOFLXP ����� ����� ����������

&KORULGH ���� ���� ���������

6XOIDWH ����� ����� ����������

%LFDUERQDWH ������


�9DOXH�IURP�8WDK�'LYLVLRQ�RI�:DWHU�4XDOLW\


���-XQH���������/DE�$QDO\VLV�5HSRUW�IRU�*6/

���%ULQH�IURP�8*6�6DPSOLQJ�VLWH�$6��

,Q�DGGLWLRQ�WR�WKH�PDLQ�LRQV�OLVWHG�DERYH��WKH�8*6�GDWD�EDVH�LQFOXGHV�WKH�WKUHH�PRVW

DEXQGDQW�WUDFH�HOHPHQWV��OLWKLXP��EURPLQH��DQG�ERURQ���7KH�DYHUDJH�OHYHOV�RI�WKHVH�HOHPHQWV�LQ

WKH�VRXWK�DQG�QRUWK�EULQHV�DUH�UHSRUWHG�DV�IROORZV�LQ�XQLWV�RI�SDUWV�SHU�PLOOLRQ��SSP����

(OHPHQW 6RXWK�$UP ����1RUWK�$UP

/LWKLXP ���������� ��

%URPLQH �����������������������������������

%RURQ ���������� ��

7DEOH���VKRZV�WKH�PLQRU�WUDFH�PHWDOV��UHSRUWHG�LQ�WHUPV�RI�PLFURJUDPV�SHU�OLWHU��XJ�/��

ZKLFK�DUH�LQFOXGHG�LQ��WKH�8WDK�'LYLVLRQ�RI�:DWHU�4XDOLW\©V��-XQH���DQG�����������/DE�$QDO\VLV

5HSRUWV��IRU�VDPSOHV�WDNHQ�DW�8*6�VDPSOLQJ�VLWHV�$6���VRXWK�DUP��DQG�/9*���QRUWK�DUP��

UHVSHFWLYHO\�

7DEOH�����0LQRU�WUDFH�PHWDOV�LQ�*UHDW�6DOW�/DNH�EULQHV��XJ�/��

0HWDO ������6LWH�$6� ������6LWH�/9*�

$UVHQLF ��� ���

&DGPLXP ���� ���

&KURPLXP �� ��

,URQ ���� ����

6LOYHU �� ��



��

=LQF ���� ���

0HUFXU\ ��� ���

%DULXP ��� ���

&RSSHU ���� ����

/HDG ��� ���

0DJQHVLXP ��� ���

6HOHQLXP ��� ��

��� �OHVV�WKDQ�

,W�KDV�EHHQ�SRVWXODWHG�WKDW�WKH�DEVROXWH�TXDQWLWLHV�RI�WKH�LRQV�RI�PDJQHVLXP��SRWDVVLXP�

FDOFLXP��DQG�VXOIDWH�LQ�ODNH�EULQHV�LV�GHFUHDVLQJ�UHODWLYH�WR�VRGLXP�DQG�FKORULGH���'DWD�FROOHFWHG

E\�WKH�8WDK�*HRORJLFDO�6XUYH\�VLQFH������VKRZ�D�VOLJKW�GHFOLQH�LQ�WKH�\HDUO\�DYHUDJH��VRXWK�DUP

GU\�ZHLJKW�SHUFHQWDJHV�RI�PDJQHVLXP��SRWDVVLXP��FDOFLXP�DQG�VXOIDWHV�RYHU�WLPH��ZKLOH�VRGLXP

DQG�FKORULGH�VKRZ�D�VOLJKW�LQFUHDVH����*Z\QQ���������'XULQJ�WKH�ORZ�VXUIDFH�HOHYDWLRQ�VWDJHV�RI

WKH�ODNH��IURP������WR������DQG�IURP������WR�WKH�PLG���V��VRGLXP�FKORULGH�SUHFLSLWDWHG�LQ�WKH

PDLQ�ERG\�RI�WKH�ODNH�DQG�LQ�*XQQLVRQ�%D\��WKH�VRXWK�DQG�QRUWK�DUPV����0DGLVRQ��������VWDWHV

WKDW�VDOW�SUHFLSLWDWHG�DW�ODNH�HOHYDWLRQV�EHORZ������IHHW��DQG�:KHODQ��������UHSRUWV�WKDW�VRPH

�����ELOOLRQ�PHWULF�WRQV�RI�VRGLXP�FKORULGH�SUHFLSLWDWHG�WKURXJKRXW�WKH�ODNH�DW�WKRVH�ORZ

HOHYDWLRQV�

:KLOH�WKH�SUHFLSLWDWHG�VDOW�LQ�WKH�VRXWK�DUP�KDG�UHGLVVROYHG�E\�PLG�������LW�WRRN�XQWLO

DERXW������EHIRUH�DOO�WKH�VDOW�LQ�WKH�QRUWK�DUP�KDG�EHHQ�UHGLVVROYHG��:ROG�DQG�RWKHUV����������,Q

������VDOW�DJDLQ�EHJDQ�WR�SUHFLSLWDWH�RQ�WKH�IORRU�RI�WKH�QRUWK�DUP�GXULQJ�WKH�VXPPHU�PRQWKV��DQG

LW�LV�EHOLHYHG�WKDW�SUHFLSLWDWLRQ�FRQWLQXHG�WKURXJK��������'U\�ZHLJKW�SHUFHQWDJHV�RI�PDJQHVLXP�

SRWDVVLXP�DQG�FDOFLXP�ZHUH�LQFUHDVHG�GXULQJ�KLVWRULF�ORZ�ODNH�OHYHOV�EHFDXVH�VRGLXP�FKORULGH�LV

WKH�ILUVW�VDOW�WR�SUHFLSLWDWH�DV�WKH�FRQFHQWUDWLRQ�RI�ODNH�EULQH�LQFUHDVHV���&RQYHUVHO\��WKH

FRQFHQWUDWLRQV�RI�PDJQHVLXP��SRWDVVLXP�DQG�FDOFLXP�DUH�EHOLHYHG�WR�EH�GHFUHDVLQJ�UHODWLYH�WR

VRGLXP�UHFHQWO\�EHFDXVH�RI�WKH�UHGLVVROXWLRQ�RI�VRGLXP�FKORULGH�IURP�WKH�ODNH�EHG��SDUWLFXODUO\�LQ

WKH�VRXWK�DUP���1RWZLWKVWDQGLQJ�VOLJKW�IOXFWXDWLRQV�LQ�UHODWLYH�LRQ�UDWLRV�LQ�ODNH�ZDWHU�ZLWK

FKDQJHV�LQ�ODNH�HOHYDWLRQ��LW�LV�QRW�EHOLHYHG�WKDW�WKH�RYHUDOO�FKHPLVWU\�RI�ODNH�EULQHV�LV�FKDQJLQJ

WR�DQ\�VLJQLILFDQW�GHJUHH��

:$7(5���48$/,7<

0XFK�RI�WKH�HDUOLHU�ZRUN�RQ�WKH�*UHDW�6DOW�/DNH�DGGUHVVHV�WKH�¦ZDWHU�TXDOLW\§�RI�WKH�ODNH

ZLWKRXW�GLVWLQJXLVKLQJ�EHWZHHQ�WKH�ODNH�ZDWHU©V�QDWXUDO�FKHPLVWU\�DQG�WKH�SUHVHQFH�RU�DEVHQFH�RI

LQWURGXFHG�FRQWDPLQDQWV�ZKLFK�FRXOG�DIIHFW�WKH�ELRORJ\�RI�WKH�ODNH�RU�LWV�EHQHILFLDO�XVHV���7KH

VDOLQLW\�DQG�QDWXUDOO\�RFFXUULQJ�FRQVWLWXHQWV�RI�WKH�ZDWHU�RI�WKH�*UHDW�6DOW�/DNH�DUH�GLVFXVVHG�LQ

WKH�6HFWLRQ�HQWLWOHG�:DWHU�&KHPLVWU\��7KLV�VHFWLRQ�DGGUHVVHV�RQO\�WKH�UHJXODWLRQ�DQG�LPSDFWV�RI

LQWURGXFHG�FRQWDPLQDQWV�RQ�WKH�*UHDW�6DOW�/DNH�V\VWHP���



��

$V�DQ�DTXDWLF�V\VWHP��WKH�IXQFWLRQ�DQG�XVHIXOQHVV�RI�WKH�*UHDW�6DOW�/DNH�LV�KLJKO\

GHSHQGHQW�XSRQ�WKH�FKHPLVWU\�DQG�TXDOLW\�RI�WKH�ODNH�ZDWHU���$V�D�WHUPLQDO�EDVLQ��WKH�TXDOLW\�RI

WKH�ZDWHU�LQ�WKH�ODNH�LV�KLJKO\�GHSHQGHQW�XSRQ�WKH�TXDOLW\�RI�WKH�ZDWHU�FXUUHQWO\�HQWHULQJ�WKH�ODNH�

DQG�XSRQ�WKH�TXDOLW\�DQG�QDWXUH�RI�SDVW�LQIORZV�DQG�GLVFKDUJHV�LQWR�WKH�ODNH���$�ZLGH�YDULHW\�RI

RUJDQLF�DQG�LQRUJDQLF�PDWHULDOV�HQWHU�WKH�ODNH�E\�ERWK�QDWXUDO�DQG�KXPDQ�LQGXFHG�FDXVHV���7KH

VRXUFHV�RI�SRWHQWLDO�ODNH�ZDWHU�FRQWDPLQDQWV�LQFOXGH�

��6XUIDFH�DQG�JURXQG�ZDWHU�LQIORZV�WR�WKH�ODNH�

��3HUPLWWHG�GLVFKDUJHV�GLUHFWO\�WR�WKH�ODNH�

��8QSHUPLWWHG�DQG�DFFLGHQWDO�GLVFKDUJHV�WR�WKH�ODNH�

��/DNH�VHGLPHQWV�ZKLFK�FRQWDLQ�QRQ�QDWXUDOO\�RFFXUULQJ�FRQWDPLQDQWV��DQG��

��$LUERUQH�SDUWLFXODWHV�DQG�SUHFLSLWDWHV�

%HFDXVH�RI�WKH�ODNH©V�KLJK�VDOLQLW\�DQG�XQLTXH�DTXDWLF�ELRORJ\��VRPH�FRQWDPLQDQWV�ZKLFK

DUH�RI�JUHDW�FRQFHUQ�LQ�IUHVKHU�ZDWHU�V\VWHPV�PD\�QRW�EH�DV�SUREOHPDWLF�LQ�WKH�*UHDW�6DOW�/DNH�

DQG�VRPH�PD\�HYHQ�KHOS�VXSSRUW�WKH�DTXDWLF�HFRV\VWHP���2WKHUV�PD\�EH�UHQGHUHG�KDUPOHVV�E\�WKH

ODNH�ZDWHU©V�KLJK�VDOLQLW\��EXW�PD\�EHFRPH�PRUH�ELRDYDLODEOH�ZKHQ�ODNH�ZDWHU�IUHVKHQV���'HVSLWH

D�JUHDW�GHDO�RI�UHVHDUFK�RQ�WKH�ODNH©V�ZDWHU�FKHPLVWU\�DQG�DTXDWLF�RUJDQLVPV��OLWWOH�ZRUN�KDV�EHHQ

GRQH�GLUHFWO\�RQ�WKH�HIIHFWV�RI�QRQ�QDWXUDO�FRQWDPLQDQWV�RQ�WKH�*UHDW�6DOW�/DNH�HFRV\VWHP��RU�RQ

WKH�ZDWHU�TXDOLW\�HIIHFWV�RI�IOXFWXDWLRQV�LQ�ODNH�ZDWHU�FKHPLVWU\��

7KH�:DWHU�4XDOLW\�HOHPHQW�FRQVLGHUV�WKH�SUHVHQFH�DQG�LPSDFWV�RI�ODNH�ZDWHU�FRQVWLWXHQWV

RWKHU�WKDQ�QDWXUDOO\�RFFXUULQJ�VDOWV���,QWHUQDO�DQG�H[WHUQDO�VFRSLQJ�LGHQWLILHG�WKUHH�PDLQ�DUHDV�RI

LQWHUHVW�ZLWK�UHJDUG�WR�ZDWHU�TXDOLW\��WKH�PHWKRGV�E\�ZKLFK�ODNH�ZDWHU�TXDOLW\�LV�PDQDJHG��WKH

SRWHQWLDO�IRU�IXWXUH�FKDQJHV�LQ�ZDWHU�TXDOLW\�DQG�WKH�GHJUHH�WR�ZKLFK�ODNH�RUJDQLVPV�PD\�EH

DIIHFWHG�E\�QRQ�VDOW�ZDWHU�FRQVWLWXHQWV���7KH�WHDP�LGHQWLILHG�WKH�IROORZLQJ�FRQGLWLRQV�DQG�WUHQGV

DV�UHOHYDQW�WR�ODNH�PDQDJHPHQW�

& 'LVFKDUJHV�WR�WKH�ODNH�DUH�PDQDJHG�E\�DSSURYDO�RI�GLVFKDUJH�SHUPLWV�ZKLFK�DUH

GHWHUPLQHG�WR�EH�SURWHFWLYH�RI�SULPDU\�DQG�VHFRQGDU\�FRQWDFW�UHFUHDWLRQ��DTXDWLF

ZLOGOLIH�DQG�PLQHUDO�H[WUDFWLRQ��DQG�E\�GHYHORSPHQW�RI�QRQ�SRLQW�VRXUFH

PDQDJHPHQW�SURJUDPV�

& 7KH�SRWHQWLDO�IRU�FKDQJHV�RI�ODNH�ZDWHU�TXDOLW\�WKURXJK�ORVV�RI�ZHWODQG�IXQFWLRQ�

QRQ�SHUPLWWHG�GLVFKDUJHV�DQG�QRQ�SRLQW�VRXUFH�PDQDJHPHQW�LQLWLDWLYHV�UHPDLQ�QRW

ZHOO�XQGHUVWRRG�

& 7KH�LPSDFWV�RI�QRQ�QDWXUDOO\�RFFXUULQJ�ODNH�ZDWHU�FRQWDPLQDQWV�RQ�DTXDWLF�ZLOGOLIH

UHPDLQ�QRW�ZHOO�XQGHUVWRRG�



��

d :$7(5�48$/,7<�0$1$*(0(17�)25�7+(�*5($7�6$/7�/$.(

7KH�8WDK�:DWHU�4XDOLW\�%RDUG�DQG�WKH�'LYLVLRQ�RI�:DWHU�4XDOLW\�KDYH�EHHQ�FKDUJHG�E\

WKH�6WDWH�/HJLVODWXUH�WR�PDLQWDLQ��SURWHFW��DQG�HQKDQFH�WKH�TXDOLW\�RI�8WDK©V�VXUIDFH�ZDWHU�DQG

JURXQGZDWHU�UHVRXUFHV��7KH�VWDWXWRU\�DXWKRULWLHV�RI�WKH�%RDUG�DQG�'LYLVLRQ�DUH�ORFDWHG�LQ�&KDSWHU

�����RI�WKH�8WDK�&RGH���7KH�RYHUDOO�SURJUDP�PLVVLRQV�RI�WKH�%RDUG�DQG�WKH�'LYLVLRQ�DUH�WR

SURWHFW�SXEOLF�KHDOWK�DQG�DOO�EHQHILFLDO�XVHV�RI�ZDWHU�E\�PDLQWDLQLQJ�DQG�HQKDQFLQJ�WKH�FKHPLFDO�

SK\VLFDO��DQG�ELRORJLFDO�LQWHJULW\�RI�8WDK©V�ZDWHUV���

)DFLOLWLHV�LQ�8WDK�WKDW�SURGXFH��WUHDW��GLVSRVH�RI�RU�RWKHUZLVH�GLVFKDUJH�ZDVWH�ZDWHU�PXVW

REWDLQ�D�GLVFKDUJH�SHUPLW�IURP�WKH�'LYLVLRQ�RI�:DWHU�4XDOLW\�XQGHU�WKH�8WDK�3ROOXWDQW�'LVFKDUJH

(OLPLQDWLRQ�6\VWHP��83'(6����83'(6�SHUPLWV�DUH�UHTXLUHG�IRU�DOO�LQGXVWULDO��PXQLFLSDO�DQG

IHGHUDO�IDFLOLWLHV��H[FHSW�WKRVH�ORFDWHG�RQ�,QGLDQ�ODQGV���$IWHU�D�GLVFKDUJH�DSSOLFDWLRQ�LV�UHFHLYHG�

D�ZDVWHORDG�HYDOXDWLRQ�LV�GHYHORSHG�WR�GHWHUPLQH�VSHFLILF�GLVFKDUJH�OLPLWDWLRQV��UHTXLUHG

WUHDWPHQW�DQG�PRQLWRULQJ���(DFK�SHUPLW�LQFOXGHV�HIIOXHQW�OLPLWDWLRQV�DQG�UHTXLUHPHQWV�IRU

PRQLWRULQJ��UHSRUWLQJ��DQG�VOXGJH�XVH�RU�GLVSRVDO�UHTXLUHPHQWV���3HUPLW�GXUDWLRQ�LV�XVXDOO\�ILYH

\HDUV�RU�OHVV��ZLWK�SURYLVLRQ�IRU�UHQHZDO��

,Q�RUGHU�WR�HVWDEOLVK�GLVFKDUJH�VWDQGDUGV��WKH�8WDK�:DWHU�4XDOLW\�%RDUG�KDV�FODVVLILHG�WKH

ZDWHUV�RI�WKH�VWDWH�EDVHG�RQ�WKHLU�EHQHILFLDO�XVHV��DQG�KDV�GHILQHG�QXPHULFDO�DQG�QDUUDWLYH

VWDQGDUGV�IRU�GLVFKDUJHV�WR�WKRVH�ZDWHUV�WR�SURWHFW�EHQHILFLDO�XVHV���7KH�PDLQ�ZDWHU�XVH�FODVVHV

DUH�

&ODVV�����3URWHFWHG�IRU�XVH�DV�D�UDZ�ZDWHU�VRXUFH�IRU�GRPHVWLF�ZDWHU�V\VWHPV�

&ODVV�����3URWHFWHG�IRU�LQ�VWUHDP�DQG�UHFUHDWLRQDO�XVH�DQG�DHVWKHWLFV�

&ODVV�����3URWHFWHG�IRU�LQ�VWUHDP�XVH�E\�DTXDWLF�ZLOGOLIH�

&ODVV�����3URWHFWHG�IRU�DJULFXOWXUH�XVHV�LQFOXGLQJ�LUULJDWLRQ�RI�FURSV�DQG�VWRFN�ZDWHULQJ�

&ODVV�����7KH�*UHDW�6DOW�/DNH���3URWHFWHG�IRU�SULPDU\�DQG�VHFRQGDU\�FRQWDFW�UHFUHDWLRQ���

DTXDWLF�ZLOGOLIH��DQG�PLQHUDO�H[WUDFWLRQ�

&ODVV�����:DWHUV�UHTXLULQJ�SURWHFWLRQ�ZKHQ�FRQYHQWLRQDO�XVHV�GR�QRW�DSSO\�

0RVW�RI�WKH�PDLQ�FODVVHV�DUH�VXEGLYLGHG�LQWR�VXE�FODVVHV�ZKLFK�DGGUHVV�VSHFLILF

SROOXWDQWV�DQG�EHQHILFLDO�XVHV���7KH�*UHDW�6DOW�/DNH�LV�LQ�LWV�RZQ�FODVV��&ODVV�������3ULPDU\�DQG

VHFRQGDU\�UHFUHDWLRQ��DTXDWLF�ZLOGOLIH�DQG�PLQHUDO�H[WUDFWLRQ�DUH�WKH�GHILQHG�EHQHILFLDO�XVHV�RI

WKH�ODNH©V�ZDWHUV��1XPHULFDO�GLVFKDUJH�VWDQGDUGV�KDYH�QRW�EHHQ�HVWDEOLVKHG�IRU�*UHDW�6DOW�/DNH�

EXW�WKH�'LYLVLRQ�RI�:DWHU�4XDOLW\�KDV�HVWDEOLVKHG�QDUUDWLYH�VWDQGDUGV�IRU�GLVFKDUJHV�WR�WKH�ODNH�

DQG�SHUPLWV�IRU�ZDVWH�ZDWHU�GLVFKDUJHV�WR�WKH�ODNH�DUH�HVWDEOLVKHG�RQ�D�FDVH�E\�FDVH�EDVLV��

$SSOLFDWLRQV�IRU�ZDVWH�ZDWHU�GLVFKDUJHV�WR�WKH�ODNH�DUH�UHYLHZHG�DQG�UHJXODWHG�E\�WKH�:DWHU

4XDOLW\�%RDUG�WR�SUHYHQW�WKH�DGGLWLRQ�RI�DQ\�SROOXWDQWV�ZKLFK�ZRXOG�EH�LQMXULRXV�WR�WKH�GHILQHG

XVHV���7KH�FXUUHQW�SROLF\�VWDWHV�WKDW�QR�SROOXWDQWV��GLVFKDUJHV��VKRXOG�EH�GHOLYHUHG�WR�WKH�ODNH�LQ

FRQFHQWUDWLRQV�JUHDWHU�WKDQ�WKRVH�DOUHDG\�SUHVHQW�LQ�WKH�ODNH���



��

3HUPLWWHG�'LVFKDUJHV�WR�WKH�*UHDW�6DOW�/DNH

3HUPLWWHG�GLVFKDUJHV�WR�*UHDW�6DOW�/DNH�IDOO�LQWR�WKUHH�PDMRU�FODVVLILFDWLRQV��PXQLFLSDO

ZDVWHZDWHU�WUHDWPHQW�IDFLOLW\�GLVFKDUJHV��PLQHUDO�H[WUDFWLRQ�IDFLOLW\�GLVFKDUJHV��DQG�RWKHU

LQGXVWULDO�IDFLOLW\�GLVFKDUJHV���:DVWHZDWHU�WUHDWPHQW�IDFLOLWLHV�W\SLFDOO\�SURGXFH�KLJK�OHYHOV�RI

RUJDQLF�PDWHULDOV��ZKLFK�JHQHUDWH�KLJK�%LRORJLFDO�2[\JHQ�'HPDQG��%2'����DQG�EDFWHULDO

RUJDQLVPV���0LQHUDO��VDOW��H[WUDFWLRQ�LQGXVWULHV�SURGXFH�ELWWHUQV�RU�UHVLGXDO�ZDWHU�IURP�WKHLU�VRODU

HYDSRUDWLRQ�SRQGV���7KHVH�IDFLOLWLHV�ZLWKGUDZ�ZDWHU�IURP�*UHDW�6DOW�/DNH�DQG�WKHQ�XVH�VRODU

HQHUJ\�WR�HYDSRUDWH�DQG�H[WUDFW�YDULRXV�VDOWV�IURP�WKLV�VDOLQH�ZDWHU����6SHFLILF�HIIOXHQW�JXLGHOLQHV

DQG�VWDQGDUGV�DUH�DSSOLFDEOH�WR�GLVFKDUJHV�IURP�VDOW�H[WUDFWLRQ�LQGXVWULHV���7KH�UHTXLUHPHQW�LV

WKDW�WKH�HIIOXHQW�FRQWDLQ�RQO\�PDWHULDOV�RULJLQDOO\�SUHVHQW�LQ�WKH�LQWDNH�ZDWHU���,QGXVWULDO

GLVFKDUJHV�LQFOXGH�HIIOXHQW�IURP�WKH�.HQQHFRWW�8WDK�&RSSHU�PLQLQJ�RSHUDWLRQV�DQG�IURP�RLO

UHILQHULHV�ORFDWHG�LQ�1RUWK�6DOW�/DNH���7KH�FRSSHU�PLQLQJ�DQG�UHILQLQJ��RSHUDWLRQV�SURGXFH

VXOIDWHV�DQG�VOLJKWO\�DFLGLF�HIIOXHQW���'LVFKDUJHV�IURP�RLO�UHILQHULHV�KDYH�OLPLWDWLRQV�RQ�PDVV

%2'��7RWDO�6XVSHQGHG�6ROLGV��766���RLO�DQG�JUHDVH��SKHQROLF�FRPSRXQGV��DPPRQLD��VXOILGH��DQG

FKURPLXP���$�OLVWLQJ�RI�H[LVWLQJ�SHUPLWV�IRU�GLVFKDUJHV�LQWR�*UHDW�6DOW�/DNH�DQG�LWV�QHDU�ODNH

WULEXWDULHV�LV�DWWDFKHG�DV�$SSHQGL[�$�

d 327(17,$/�)25�&+$1*(6�72�/$.(�:$7(5�48$/,7<

7KH�RYHUDOO�TXDOLW\�RI�*UHDW�6DOW�ODNH�ZDWHU�LV�JRRG���)URP�D�ELRORJLFDO�VWDQGSRLQW��WKH

ODNH©V�DTXDWLF�ELRORJLFDO�V\VWHP�LV�GHVFULEHG�DV�QLWURJHQ�OLPLWHG��PHDQLQJ�WKDW�DJULFXOWXUDO

IHUWLOL]HUV��ZKLFK�DUH�XVXDOO\�FKDUDFWHUL]HG�DV�¦SROOXWDQWV§�LQ�IUHVK�ZDWHU�DTXDWLF�V\VWHP��DUH

DOPRVW�FRPSOHWHO\�FRQVXPHG�E\�ODNH�RUJDQLVPV�DQG�GRQ©W�SRVH�WKH�NLQGV�RI�SUREOHPV�LQ�WKH

*UHDW�6DOW�/DNH�WKDW�WKH\�RWKHUZLVH�FDQ���2WKHU�IDFWRUV�RQ�DQG�QHDU�WKH�ODNH��VXFK�DV�WKH�ZHWODQG�

PDUVK�FRPSOH[HV�RQ�WKH�HDVW�VKRUH�RI�WKH�ODNH��DUH�WKRXJKW�WR�EH�EHQHILFLDO�LQ�¦WUHDWLQJ§�QRQ�

SRLQW�VRXUFHV�RI�SRWHQWLDO�SROOXWLRQ�EHIRUH�WKH\�UHDFK�WKH�ODNH�LWVHOI���$PRQJ�WKH�SRWHQWLDOV�IRU

DOWHUDWLRQV�WR�WKH�ZDWHU�TXDOLW\�RI�WKH�ODNH�DUH�HPHUJHQF\�VSLOOV�DQG�XQSHUPLWWHG�GLVFKDUJHV�RQ

DQG�QHDU�WKH�ODNH��SRVVLEOH�FRQWDPLQDQWV�LQ�ODNH�ERWWRP�VHGLPHQWV��DQG�SROOXWDQWV�IURP�QRQ�SRLQW

VRXUFHV�QHDU�WKH�ODNH�DQG�ODNH�WULEXWDULHV�

8QSHUPLWWHG�'LVFKDUJHV�DQG�6SLOOV

,Q�WKH�SDVW��GH�LFLQJ�IOXLGV�DW�6DOW�/DNH�&LW\�,QWHUQDWLRQDO�$LUSRUW��6/&,$��KDYH�EHHQ

FRQWUROOHG�E\�GLVSRVDO�WR�D�VWRUP�ZDWHU�FROOHFWLRQ�DUHD�DQG�WKHQ�WR�ZDVWHZDWHU�WUHDWPHQW�IDFLOLWLHV��

'XH�WR�D�UHFHQW�LQFUHDVH�LQ�WKH�VWULQJHQF\�RI�GHLFLQJ�UHTXLUHPHQWV�LPSRVHG�E\�)$$�UHJXODWLRQV�

WKH�KROGLQJ�FDSDFLW\�LV�QR�ORQJHU�DGHTXDWH�IRU�SURSHU�FRQWDLQPHQW��DQG�RYHUORDGLQJ�RI�ORFDO

WUHDWPHQW�IDFLOLWLHV�KDV�UHVXOWHG�LQ�RSHUDWLRQDO�SUREOHPV��LQFOXGLQJ�DFFLGHQWDO�GLVFKDUJHV���7KH

SODQQHG�GHYHORSPHQW�RI�D�SURFHVV�WR�UHFRYHU�DQG�UHF\FOH�JO\FROV��WKH�PDLQ�FRPSRQHQW�LQ

GHLFLQJ�DQWL�LFLQJ�IOXLGV��WR�HOLPLQDWH�WKH�RYHUIORZ�GLVFKDUJH�RI�FRQWDPLQDWHG�VWRUP�ZDWHU�VKRXOG

EH�DEOH�WR�KDQGOH�DLUSRUW�VWRUP�ZDWHU�DQG�FRQWDPLQDQWV�RI�FRQFHUQ� %LRPRQLWRULQJ�LV�UHTXLUHG

ZKHUH�HIIOXHQW�WR[LFLW\�LV�DQ�H[LVWLQJ�RU�SRWHQWLDO�FRQFHUQ���6/&,$�LV�FRQVLGHUHG�D�PLQRU�IDFLOLW\

DQG�LW©V�GLVFKDUJH�LV�QRW�OLNHO\�WR�EH�WR[LF�DIWHU�WKH�GHLFLQJ�DQWL�LFLQJ�GLYHUVLRQ�UHFRYHU\�V\VWHP�LV
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IXOO\�LPSOHPHQWHG��$QWLFLSDWHG�GDWH�RI�FRPSOHWLRQ�-DQXDU\�������DQG�ZLOO�QRW�UHTXLUH

ELRPRQLWRULQJ���

7KH�6/&,$�KDV�GHYHORSHG�D�%HVW�0DQDJHPHQW�3UDFWLFHV�3ODQ�WR�PRQLWRU�DQG�FRQWURO

VWRUP�ZDWHU�GLVFKDUJHV���3ULQFLSDO�VXEVWDQFHV�RI�FRQFHUQ�LQ�WKLV�SODQ�DUH�GH�LFLQJ�IOXLGV�

K\GURFDUERQV�DQG�XUHD�XVHG�LQ�JURXQG�GHLFLQJ���$Q�$LUSRUW�'HLFLQJ�&RPPLWWHH�ZDV�IRUPHG�WR

GLVFXVV�WKH�VWDWXV�RI�WKH�SUHWUHDWPHQW�V\VWHP��83'(6�3HUPLW�DQG�WKH�H[LVWLQJ�GHLFLQJ�SUDFWLFHV�DW

6/&,$���,Q�WKH�IXWXUH��WKLV�FRPPLWWHH�ZLOO�FRQVLGHU�QHZ�UHTXLUHPHQWV�IRU�GLVFKDUJH��QHZ

WHFKQRORJLHV�DV�ZHOO�DV�DLUSRUW�H[SDQVLRQ���7KH�$LUSRUW�$XWKRULW\�KDV�EHJXQ�D�PRQLWRULQJ

SURJUDP�ZLWK�WKH�6/&�3XEOLF�8WLOLWLHV�/DERUDWRU\�WR�PRQLWRU�WKH�OHYHO�RI�%LRORJLFDO�2[\JHQ

GHPDQG��%2'���JO\FRO��RLO��JUHDVH�DQG�DPPRQLD�DW�WKH�WZR�RXWIDOOV�DQG�RWKHU�VWUDWHJLF�ORFDWLRQV

WKDW�ZLOO�KHOS�LGHQWLI\�WKH�VRXUFH�RI�DQ\�SRWHQWLDO�FRQWDPLQDQWV��

0LQRU�IXHO�VSLOOV�LQYROYLQJ�OHVV�WKDQ����JDOORQV�DUH�UHTXLUHG�WR�EH�FRQWDLQHG�E\�WKH�SDUW\

FDXVLQJ�WKH�VSLOO���$OVR��LQ�WKH�HYHQW�WKDW�IXHO�UHDFKHV�WKH�VWRUP�VHZHU�LW�FDQ�EH�UHPRYHG�E\�D

RLO�ZDWHU�VHSDUDWRUV�ORFDWHG�DW�WKH�GLVFKDUJH�SRLQWV�WR�WKH�&LW\�'UDLQ��6XUSOXV�&DQDO�DQG�WKH

LQIOXHQW�OLQH�OHDGLQJ�WR�WKH�DHUDWLRQ�ODJRRQ�RI�WKH�VWRUP�ZDWHU�SUHWUHDWPHQW�V\VWHP���$OO�PDWHULDO

HQWHULQJ�WKH�VWRUP�VHZHU�SDVVHV�WKURXJK�WKHVH�VHSDUDWRUV���)XHO�VSLOOV�JUHDWHU�WKDQ����JDOORQV�DUH

UHTXLUHG�WR�EH�UHSRUWHG�WR�WKH�)LUH�'HSDUWPHQW��6WDWH�+HDOWK�'HSDUWPHQW��%XUHDX�RI�:DWHU

3ROOXWLRQ�&RQWURO�DQG�WKH�6DOW�/DNH�&LW\�&RXQW\�+HDOWK�'HSDUWPHQW���8SRQ�QRWLILFDWLRQ�WKH

UHVSRQVLEOH�SDUW\�ZLOO�LPPHGLDWHO\�EHJLQ�FRQWDLQPHQW�RI�WKH�VSLOO�DQG�WKH�$LUSRUW�$XWKRULW\

2SHUDWLRQV�'LYLVLRQ��0DLQWHQDQFH�'LYLVLRQ�DQG�WKH�$LUSRUW�(QYLURQPHQWDO�6SHFLDOLVW�ZLOO

SURYLGH�DQ\�QHFHVVDU\�DVVLVWDQFH�

5HSRUWLQJ�DQG�&OHDQXS�RI�6SLOOV

:LWK�WKH�SUR[LPLW\�RI�ODUJH�LQGXVWULDO��WUDQVSRUWDWLRQ�DQG�VHZDJH�WUHDWPHQW�IDFLOLWLHV�WR

WKH�*UHDW�6DOW�/DNH��DFFLGHQWDO�XQSHUPLWWHG�GLVFKDUJHV�WR�WKH�ODNH�DQG�WKH�ODNH�HQYLURQV�KDYH

RFFXUUHG�LQ�WKH�SDVW�DQG�DUH�OLNHO\�WR�RFFXU�LQ�WKH�IXWXUH���(PHUJHQF\�VSLOO�UHSRUWLQJ�DQG�UHVSRQVH

LV�KDQGOHG�E\�VHYHUDO�DJHQFLHV�ZLWK�GLIIHUHQW�MXULVGLFWLRQDO�UHVSRQVLELOLWLHV���7KH�XQSHUPLWWHG

UHOHDVH�RI�DQ\�VXEVWDQFH�ZKLFK�PD\�SROOXWH�VXUIDFH�RU�JURXQG�ZDWHU�PXVW�EH�UHSRUWHG

LPPHGLDWHO\��E\�WHOHSKRQH�RU�LQ�SHUVRQ��WR�WKH�8WDK�'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\

�8'(4���IROORZHG�E\�D�ZULWWHQ�UHSRUW�VXPPDUL]LQJ�WKH�LQFLGHQW�DQG�UHPHGLDO�DFWLRQV�WDNHQ�WR

UHVSRQG���7KHVH�LQFOXGH�UHOHDVHV�RI�JUHDWHU�WKDQ����JDOORQV�RI�XVHG�RLO��GDPDJHG�UDGLDWLRQ

VRXUFHV��ORVW�RU�VWROHQ�UDGLRDFWLYH�PDWHULDOV��DQG�VSLOOV�RU�UHOHDVHV�RI�UDGLRDFWLYH�PDWHULDOV�WR�WKH

HQYLURQPHQW�RU�RWKHU�HYHQWV�FDXVLQJ�VLJQLILFDQW�KXPDQ�H[SRVXUH�RU�SURSHUW\�GDPDJH���7KLV

UHSRUWLQJ�LV�UHTXLUHG�E\�ERWK�VWDWH�DQG�IHGHUDO�VWDWXWHV���,I�DQ�LQFLGHQW�LQYROYHV�SRWHQWLDO�KHDOWK�RU

HQYLURQPHQWDO�HIIHFWV�ZKLFK�UHTXLUH�LPPHGLDWH�DFWLRQ�E\�ORFDO�DXWKRULWLHV��WKH�ORFDO�HPHUJHQF\

UHVSRQVH�DFFHVV�QXPEHU�������VKRXOG�DOVR�EH�FDOOHG���6RPH�VSLOOV�DOVR�PD\�UHTXLUH�QRWLILFDWLRQ�RI

WKH�1DWLRQDO�5HVSRQVH�&HQWHU��15&���GHSHQGLQJ�RQ�WKH�W\SH�DQG�DPRXQW�RI�WKH�UHOHDVH���,Q

DGGLWLRQ��VSLOOV��OHDNV��ILUHV�DQG�RWKHU�HYHQWV�DW�RLO�RU�JDV�GULOOLQJ�RU�SURGXFWLRQ�IDFLOLWLHV�PXVW�EH

UHSRUWHG�ZLWKLQ����KRXUV�WR�WKH�'LYLVLRQ�RI�2LO��*DV��DQG�0LQLQJ�IROORZHG�E\�D�ZULWWHQ�UHSRUW�

��
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�5HOHDVHV�LQYROYLQJ�RLO��FDXVLQJ�D�VKHHQ�RQ�VXUIDFH�ZDWHU��GHSRVLWLQJ�D�VOXGJH�XQGHU�WKH

VXUIDFH��RU�UHOHDVHV�RI�DQ\�VXEVWDQFH�WKDW�YLRODWHV�ZDWHU�TXDOLW\�VWDQGDUGV�PXVW�EH�UHSRUWHG�WR

15&����$Q\�UHOHDVHV�WR�WKH�VHZHU�V\VWHP�LQ�YLRODWLRQ�RI�D�SHUPLW�PXVW�EH�UHSRUWHG�WR�WKH�ORFDO

VHZHU�DXWKRULW\���7KH�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�UHFHLYHV�QRWLILFDWLRQ�WKURXJK�WKH�15&�ZKHQ

D�VSLOO�RFFXUV�ZKLFK�KDV�LPSOLFDWLRQV�IRU�SURWHFWHG�ILVK�DQG�ZLOGOLIH�UHVRXUFHV��

7KH�8'(4�DQG�WKH�8'36�ERWK�UHTXLUH�WKDW�DOO�UHOHDVHV�RI�VXEVWDQFHV�RU�ZDVWHV�ZKLFK

FRXOG�EH�KD]DUGRXV�WR�KXPDQ�KHDOWK�RU�WKH�HQYLURQPHQW�PXVW�EH�FOHDQHG�XS�DQG�WKH�ZDVWHV

GLVSRVHG�RI��LQ�DFFRUGDQFH�ZLWK�DSSOLFDEOH�VWDQGDUGV���7KLV�UHTXLUHPHQW�LQFOXGHV�UHOHDVHV�ZKLFK

DUH�EHORZ�WKUHVKROGV�UHTXLULQJ�QRWLILFDWLRQ�WR�ORFDO��VWDWH�RU�IHGHUDO�DXWKRULWLHV��7KH�FRQGXFW�RI

UHVSRQVH�DQG�FOHDQXS�RI�VSLOOV�LV�JRYHUQHG�E\�FRQWLQJHQF\�SODQV�GHYHORSHG�FRRSHUDWLYHO\�DPRQJ

WKH�DIIHFWHG�UHVRXUFH�PDQDJHPHQW�DJHQFLHV��DQG�GHSHQG�XSRQ�WKH�W\SH��H[WHQW�DQG�ORFDWLRQ�RI�WKH

VSLOO���)HGHUDO�DQG�6WDWH�DJHQFLHV�UHVSRQG�RQ�VLWH�DQG�FRQVXOW�ZLWK�WKH�RQ�VFHQH�FRRUGLQDWRU

�26&��

3RWHQWLDO�)ORRG�,PSDFWV�RQ�:DWHU�4XDOLW\

/DNH�OHYHOV�DERYH�H[SHFWHG�KLJKV�FDQ�DGYHUVHO\�DIIHFW�H[LVWLQJ�VHZDJH�WUHDWPHQW�IDFLOLWLHV

DURXQG�WKH�ODNH���'XULQJ�WKH�IORRGLQJ�\HDUV�LQ�WKH�����
V��VHYHUDO�WUHDWPHQW�SODQWV�ZHUH�IRUFHG�WR

WDNH�VWHSV�WR�SURWHFW�WKHLU�IDFLOLWLHV�IURP�IORRGLQJ���6XEVWDQWLDO�FRVWV�ZHUH�LQFXUUHG�WR�SURWHFW

IDFLOLWLHV�DQG�NHHS�WKHP�RSHUDWLQJ��SUHYHQWLQJ�WKH�GLVFKDUJH�RI�PLOOLRQV�RI�JDOORQV�RI�UDZ�VHZDJH

LQWR�WKH�ODNH���)RU�H[DPSOH��WKH�GLNHV�RI�WKH�3HUU\�ODJRRQV�ZHUH�UDLVHG��ULS�UDS�ZDV�SODFHG�RQ�WKH

RXWVLGH�RI�WKH�GLNHV�WR�SUHYHQW�HURVLRQ��DQG�D�SXPS�VWDWLRQ�ZDV�LQVWDOOHG���7KH�6RXWK�'DYLV�6HZHU�

'LVWULFW�EXLOW�GLNHV�DURXQG�WKHLU�SODQW�DQG�LQVWDOOHG�SXPSLQJ�IDFLOLWLHV�WR�OLIW�WKH�WUHDWHG�HIIOXHQW

LQWR�WKH�ODNH���'XULQJ�WKH�KLJK�ZDWHU�OHYHOV�RI�WKH�ODWH�����
V��HOHYDWLRQ���������IHHW���VHZDJH

WUHDWPHQW�IDFLOLWLHV�DGMDFHQW�WR�WKH�ODNH�LQVWDOOHG�SURWHFWLYH�PHDVXUHV�VR�WKDW�QR�IDFLOLW\

H[SHULHQFHG�D�IDLOXUH�ZKLFK�DGYHUVHO\�DIIHFWHG�ODNH�ZDWHU�TXDOLW\���$OWKRXJK�WKRVH�SURWHFWLYH

VWUXFWXUHV�UHPDLQ�LQ�SODFH��ODNHVLGH�VHZDJH�WUHDWPHQW�IDFLOLWLHV�VKRXOG�EH�FRQVLGHUHG�WR�EH�DW�ULVN

IURP�KLJK�ODNH�OHYHOV���

/DNH�%RWWRP�6HGLPHQW�&RQWDPLQDQWV

&RQFHUQV�WKDW�SRWHQWLDO�ODNH�ZDWHU�FRQWDPLQDQWV�PD\�EH�FRQWDLQHG�LQ�ODNH�ERWWRP

VHGLPHQWV�KDYH�DULVHQ�RQ�VHYHUDO�RFFDVLRQV��GXH�WR�SDVW�GLVFKDUJHV�WR�)DUPLQJWRQ�%D\��WR�WKH

VRXWK�VKRUH�RI�WKH�ODNH��DQG�WR�RWKHU�DUHDV�RI�WKH�ODNH���

)DUPLQJWRQ�%D\

7KH�$QWHORSH�,VODQG�&DXVHZD\��FRQVWUXFWHG�LQ�WKH�����
V��LQKLELWHG�WKH�IUHH�H[FKDQJH�RI

EULQHV�EHWZHHQ�)DUPLQJWRQ�%D\�DQG�WKH�PDLQ�DUP�RI�WKH�*UHDW�6DOW�/DNH��UHVXOWLQJ�LQ�D�JUDGXDO

IUHVKHQLQJ�RI�WKH�EULQHV�LQ�)DUPLQJWRQ�%D\���%HFDXVH�RI�WKH�PDQ\�\HDUV�RI�GLVFKDUJH�RI�XQWUHDWHG

VHZDJH�LQWR�)DUPLQJWRQ�%D\��FRQFHUQV�HPHUJHG�LQ�WKH�ODWH�����
V�WKDW�WKH�IUHVKHQLQJ�RI�WKH�%D\

PLJKW�DOORZ�DHURELF�EDFWHULRORJLFDO�GHFRPSRVLWLRQ�RI�RUJDQLF�PDWHULDOV�SUHYLRXVO\�¦IL[HG§�E\�WKH



��

ODNH�ZDWHU©V�KLJK�VDOLQLW\���,Q�������WKH�8WDK�'HSDUWPHQW�RI�+HDOWK�UHSRUWHG�¦���SRVLWLYH�HYLGHQFH

RI�VHZDJH�SROOXWLRQ�LQ�WKH�>)DUPLQJWRQ�%D\@�ODNH�ZDWHU�WR�VXFK�DQ�H[WHQW�WKDW�EDWKLQJ�VKRXOG�QRW

EH�DSSURYHG�RI�LQ�DQ\�RI�WKHVH�DUHDV�IRU�WKLV�UHDVRQ�§�$�VWXG\�FRPSOHWHG�LQ������FRQILUPHG

RUJDQLFV�FRPSULVHG�XS�WR�����RI�VRPH�ERWWRP�VHGLPHQW�VDPSOHV�LQ�WKH�VRXWK�HQG�RI�WKH�%D\��DQG

IRXQG�XQDFFHSWDEO\�KLJK�FRXQWV�RI�(��&ROL�DQG�RWKHU�FROLIRUPV�DW�VDOLQLWLHV�XS�WR�������&DUWHU�

�������,W�ZDV�VXEVHTXHQWO\�VXJJHVWHG�WKDW�DQ�DFFXPXODWHG�VOXGJH�OD\HU�LQ�WKH�ERWWRP�RI

)DUPLQJWRQ�%D\�FRXOG�EH�PDMRU�ZDWHU�TXDOLW\�FRQFHUQ�LI�ED\�VHGLPHQWV�ZHUH�GLVWXUEHG�RU�LI�WKH

ED\�ZDWHU�FRQWLQXHG�WR�IUHVKHQ��$XVWLQ��6WDXIIHU�DQG�/LQ���������

,Q�������8WDK�6WDWH�8QLYHUVLW\�FRQGXFWHG�DQ�LQYHVWLJDWLRQ�WR�GHWHUPLQH�ZKHWKHU�D

SRWHQWLDO�IRU�FRQWDPLQDWLRQ�RI�)DUPLQJWRQ�%D\�ZDWHU�IURP�ED\�VHGLPHQWV�LQ�GLIIHUHQW�ZDWHU

IUHVKHQLQJ�VFHQDULRV���7KH�VWXG\�VXJJHVWHG�WKDW�WKH�SRWHQWLDO�IRU�FRQWDPLQDWLRQ�H[LVWHG�LQ�WKDW�WZR

VHGLPHQW�FRUH�VDPSOHV�FRQWDLQHG�IUHVKZDWHU�VROXEOH�KHDY\�PHWDO�DFFXPXODWLRQV���7KH�VWXG\�DOVR

FRQFOXGHG�WKDW�PRUH�LQIRUPDWLRQ�RQ�WKH�SRWHQWLDO�IRU�UHOHDVH�RI�WR[LF�PHWDOV�DQG�RUJDQLF

PDWHULDOV�VKRXOG�EH�JDWKHUHG�EHIRUH�DQ\�%D\�IUHVKHQLQJ�SURSRVDOV�VKRXOG�EH�FRQVLGHUHG���,W�ZDV

VXJJHVWHG�WKDW�LI�WKH�VDOLQLW\�RI�)DUPLQJWRQ�%D\�ZHUH�ORZHUHG��WKH��¦FRQVHTXHQFHV�PLJKW�EH

GUDPDWLF§��DQG�UHVXOW�LQ�ODUJH�DOJDO�EORRPV�DQG�UHVXOWLQJ�RGRUV�GXH�WR�KLJK�QXWULHQW�OHYHOV��

3DVW�FRUH�VDPSOH�DQDO\VHV�LQ�)DUPLQJWRQ�%D\�KDYH�LQGLFDWHG�PHWDO�DFFXPXODWLRQV�LQ�ERWWRP

VHGLPHQWV��

%HDU�5LYHU�%D\

$Q�LQYHVWLJDWLRQ�E\�8�6��)LVK�	�:LOGOLIH�6HUYLFH�QHDU�WKH�%HDU�5LYHU�%LUG�5HIXJH

EHWZHHQ���������GLVFRYHUHG�QR�LQGLFDWLRQV�RI�WKH�SUHVHQFH�RI�KD]DUGRXV�PDWHULDOV���'HSDUWPHQW

RI�1DWXUDO�5HVRXUFHV�������DQG�:DGGHOO��%��'ROOLQJ��-��/LQQHU��6��6WHSKHQV��'��DQG�6�

6WHSKHQVHQ���������7KHUH�LV�FXUUHQWO\�XQGHUZD\�D�1$:4$�VWXG\�WR�GHWHUPLQH�WUHQGV�LQ�ZDWHU

TXDOLW\�XVLQJ�FRULQJ�PHWKRGV�WR�SURYLGH�LQIRUPDWLRQ�RQ�WKH�SULPDU\�VRXUFHV�RI�FRQWDPLQDQWV

IRXQG�LQ�ZLOGOLIH�WLVVXHV�H[DPLQHG�E\�WKH�8�6��)LVK�	�:LOGOLIH�6HUYLFH�GXULQJ�����������7KLV

ZLOO�EH�D�SDUW�RI�D�ZHWODQGV�VWXG\�RI�FKHPLFDO�SURFHVVHV��DQG�ZLOO�LQFOXGH�FRPSDULVRQV�RI

VHGLPHQW�FRUH�VDPSOHV�WDNHQ�DW�5HG�%XWWH�5HVHUYRLU��D�SURWHFWHG�ZDWHUVKHG��)DUPLQJWRQ�%D\��DQG�

'HFNHU�/DNH��DQ�XUEDQ�IORRG�FRQWURO�EDVLQ��LQ�RUGHU�WR�HYDOXDWH�DQG�GHWHFW�SHDNV�LQ�SHVWLFLGHV�

KHDY\�PHWDOV�DQG�VHOHFWHG�RUJDQLFV��8�6��*HRORJLFDO�6XUYH\����������7KH�UHVXOWV�RI�WKH�VWXG\�DUH

H[SHFWHG�E\�0DUFK��������*UHDW�6DOW�/DNH�VHGLPHQW�FRUH�VDPSOHV�DUH�DOVR�EHLQJ�FROOHFWHG�IRU�D

JOREDO�FOLPDWH�VWXG\�WR�SURYLGH�LQVLJKW�LQWR�*UHDW�6DOW�/DNH�%DVLQ�FOLPDWH�FKDQJHV�DQG�HYDOXDWH

HQYLURQPHQWDO�VLJQDOV�ZKLFK�FRXOG�SURYLGH�VRPH�LQIRUPDWLRQ�UHJDUGLQJ�DQWKURSRJHQLF�LQIOXHQFHV

DQG�WUHQGV�LQ�ZDWHU�TXDOLW\�RYHU�WLPH���

6RXWK�6KRUH

'XULQJ�������WKH�8�6��%XUHDX�RI�5HFODPDWLRQ�ZDV�GLUHFWHG�E\�WKH�(QYLURQPHQWDO

3URWHFWLRQ�$JHQF\�WR�FRQGXFW�D�VRLO�DQG�VHGLPHQW�VDPSOLQJ�SURJUDP�WR�GHWHUPLQH�WUDFH�PHWDO

FRQFHQWUDWLRQV�DFURVV�WKH�PXG�DQG�DONDOL�IODWV�EHDFK�DUHD�RI�WKH�6RXWK�$UP�RI�WKH�*UHDW�6DOW

/DNH���7KH�VWXG\�DUHD�ZDV�ORFDWHG�EHWZHHQ�%ODFN�5RFN�DQG�WKH�'DYLV��6DOW�/DNH�&RXQW\�OLQH
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QRUWK�RI�WKH�*RJJLQ�'UDLQ���7KLV�VWXG\�ZDV�D�UHVSRQVH�WR�FRQFHUQV�UHJDUGLQJ�WKH�PLJUDWLRQ�RI

KHDY\�WUDFH�PHWDOV�WR�WKH�VRXWK�DUP�EHDFKHV�RI�WKH�ODNH���2WKHU�SRVVLEOH�VRXUFHV�RI�KHDY\�PHWDOV

DUH�WKH�-RUGDQ�5LYHU�DQG�WKH�*RJJLQ�'UDLQ�ZKLFK�IORZ�WKURXJK�VHYHUDO�DFWLYH�DQG�LQDFWLYH

ODQGILOOV��MXQN�\DUGV�DQG�VHZDJH�WUHDWPHQW�IDFLOLWLHV���7KH�SXUSRVH�RI�WKLV�VDPSOLQJ�SURJUDP�ZDV

WR�LGHQWLI\�DQG�GHWHUPLQH�WKH�H[WHQW�DQG�WKH�FRQFHQWUDWLRQV�RI�KHDY\�PHWDOV�ZKLFK�PLJKW�SUHVHQW

D�KD]DUG�WR�KXPDQ�KHDOWK�DQG�WR�WKH�HFRV\VWHP���$UVHQLF�DQG�OHDG�ZHUH�WDUJHWHG�DORQJ�ZLWK���

RWKHU�HOHPHQWV�DQG�WKLV�JURXS�ZDQWHG�WR�LGHQWLI\�WKH�VRXUFH�RI�WKH�PHWDOV���2QH�KXQGUHG�DQG

WZHQW\�ILYH�ORFDWLRQV�ZHUH�VDPSOHG�LQ�D�VHULHV�RI�WUDQVHFWV�DFURVV�WKH�WKUHH�PDLQ�ZDWHU�FKDQQHOV�

WKH�&���GLWFK��/HH�&UHHN�DQG�WKH�*RJJLQ�'UDLQ��7KH�VWXG\�FRQFOXGHG�WKDW�FRQFHQWUDWLRQV�RI�DOO

FRQWDPLQDQWV�RI�FRQFHUQ�ZHUH�EHORZ�OHYHOV�RI�ELRORJLFDO�FRQFHUQ�

1RQ�SRLQW�3ROOXWLRQ�6RXUFHV

$�PDMRU�VRXUFH�RI�SROOXWLRQ�WR�DOO�ZDWHUV�RI�WKH�VWDWH��LQFOXGLQJ�*UHDW�6DOW�/DNH��LV�QRQ�

SRLQW�VRXUFH�UXQRII��SULPDULO\�IURP�DJULFXOWXUDO�GUDLQDJH�DQG�XUEDQ�UXQRII���%HFDXVH�WKH�ODNH

UHFHLYHV�RYHUODQG�IORZ�DQG�LQIORZ�IURP�VWUHDPV�DQG�LUULJDWLRQ�GUDLQDJH�GLWFKHV�LQ�DGGLWLRQ�WR�WKH

WKUHH�PDMRU�ULYHU�V\VWHPV�IHHGLQJ�WKH�ODNH��QRQ�SRLQW�VRXUFHV�RI�ZDWHU�SROOXWLRQ�DUH�VLJQLILFDQW�

DQG�HIIHFWLYH�PDQDJHPHQW�RI�ODNH�ZDWHU�TXDOLW\�LV�GHSHQGHQW�XSRQ�HIIHFWLYH�QRQ�SRLQW�VRXUFH

PDQDJHPHQW�XSVWUHDP�

7KHUH�LV�FXUUHQWO\�XQGHUZD\�D�3KDVH�,,�LPSOHPHQWDWLRQ�RI�WKH�1DWLRQDO�3ROOXWDQW

'LVFKDUJH�(OLPLQDWLRQ�6\VWHP��13'(6��ZKLFK�LV�IRFXVHG�RQ�UHGXFLQJ�ZDWHU�SROOXWLRQ�IURP�QRQ�

SRLQW�VRXUFHV���$�VLJQLILFDQW�DVSHFW�RI�3KDVH�,,�LV�WKH�LQLWLDWLYH�WR�GHYHORS�7RWDO�0D[LPXP�'DLO\

/RDG��70'/��OLPLWDWLRQV�LQ�RUGHU�WR�PHHW�ZDWHU�TXDOLW\�VWDQGDUGV���7KH�70'/�LV�WKH�TXDQWLW\�RI

D�SROOXWDQW�DOORZDEOH�LQ�D�ZDWHU�ERG\�WR�PHHW�ZDWHU�TXDOLW\�VWDQGDUGV�WR�DYRLG�LPSDLUPHQW�RI�WKH

ZDWHU�ERG\©V�OLVWHG�EHQHILFLDO�XVHV���:KHQ�70'/V�DUH�HVWDEOLVKHG��WKH�DOORZDEOH�SROOXWDQW�ORDGV

ZLOO�EH�DOORFDWHG�DPRQJ�WKH�FRQWULEXWRUV�WR�WKH�ZDWHU�ERG\�LQ�TXHVWLRQ���7KH�8WDK�'HSDUWPHQW�RI

(QYLURQPHQWDO�4XDOLW\�HVWLPDWHV�WKDW�����H[LVWLQJ�83'(6�GLVFKDUJH�SHUPLWV�IRU����ODNHV�DQG

UHVHUYRLUV�DQG����VWUHDP�DQG�ULYHU�VHJPHQWV�ZLOO�EH�UH�HYDOXDWHG�EDVHG�RQ�70'/V�LQ�WKH�QH[W���

\HDUV��

%,2/2*<

:KLOH�WKH�WHUP�¦%LRORJ\§�HQFRPSDVVHV�DOO�OLYLQJ�WKLQJV��WKH�%LRORJ\�HOHPHQW�RI�WKH�*UHDW

6DOW�/DNH�3ODQ�IRFXVHV�RQ�WKH�ZLOGOLIH�UHVRXUFHV�IRU�ZKLFK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�LV

UHVSRQVLEOH��DQG�RQ�WKH�SK\VLFDO�DQG�ELRORJLFDO�KDELWDWV�ZKLFK�VXSSRUW�WKRVH�UHVRXUFHV���7KH

YROXPH�RI�ELRORJLFDO�LQIRUPDWLRQ�WKH�3ODQQLQJ�7HDP�LGHQWLILHG�LQ�LWV�UHVRXUFH�LQYHQWRU\�LV

HQRUPRXV���7KH�7HDP�KDV�HQGHDYRUHG�WR�LGHQWLI\�DQG�V\QWKHVL]H�KHUH�WKDW�LQIRUPDWLRQ�ZKLFK�LV

VLJQLILFDQW�DQG�UHOHYDQW�WR�WKH�PDQDJHPHQW�UHVSRQVLELOLWLHV�RI�'15�GLYLVLRQV���:KLOH�D�JUHDW�GHDO

LV�NQRZQ�DERXW�PDQ\�RI�WKH�VSHFLHV�SUHVHQW�LQ�WKH�*UHDW�6DOW�/DNH�HFRV\VWHP��LQIRUPDWLRQ�DERXW

PDQ\�VSHFLHV�LV�QRW�ZHOO�NQRZQ��DQG�ELRORJLFDO�LQWHUUHODWLRQVKLSV�DQG�WKH�HIIHFWV�RI

HQYLURQPHQWDO�VWUHVVRUV�DUH�QRW�XQGHUVWRRG�LQ�PDQ\�LQVWDQFHV�
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7KH�*UHDW�6DOW�/DNH�DQG�LWV�HQYLURQV�VXSSRUW�D�QXPEHU�RI�GLYHUVH�SODQW�DQG�DQLPDO

VSHFLHV�LQ�D�XQLTXH�PRVDLF�RI�XSODQG��ZHWODQG��PXGIODW��ULYHU�GHOWD��EUDFNLVK�DQG�IUHVKZDWHU

PDUVKHV��HSKHPHUDO�SRQGV��DQG�RWKHU�KDELWDW�W\SHV�LQ�DQG�DURXQG�WKH�RSHQ�ZDWHUV�RI�WKH�*UHDW

6DOW�/DNH���,Q�DGGLWLRQ�WR�VRPH����VSHFLHV�RI�ZDWHU�ELUGV�DQG����VSHFLHV�RI�VKRUHELUGV��*UHDW�6DOW

/DNH�HQYLURQV�KRVW����VSHFLHV�RU�VXEVSHFLHV�RI�ILVK�ZKLFK�DUH�IRXQG�LQ�LPSRXQGHG�IUHVK�ZDWHU

LQIORZ�DUHDV����VSHFLHV�RI�DPSKLELDQV�DQG����VSHFLHV�RU�VXEVSHFLHV�RI�PDPPDOV���7ZR

HQGDQJHUHG�VSHFLHV��WKH�3HUHJULQH�IDOFRQ�DQG�WKH�%DOG�HDJOH�DQG����VHQVLWLYH�VSHFLHV��ZKLFK

LQFOXGH�WKH�$PHULFDQ�SHOLFDQ�DQG�WKH�6QRZ\�SORYHU��DOVR�RFFXU�RQ�DQG�DURXQG�WKH�*UHDW�6DOW

/DNH���

$W�OHDVW�VL[�XQLTXHO\�SURGXFWLYH�ZHWODQG�DQG�ZDWHU�HQYLURQPHQWV�H[LVW�LQ�WKH�*UHDW�6DOW

/DNH�HFRV\VWHP���7KHVH�V\VWHPV�SURYLGH�DEXQGDQW�DQG�GLYHUVH�KDELWDW�IRU�WKH�QXPHURXV�ZLOGOLIH

VSHFLHV�WKDW�XVH�WKH�ODNH�V\VWHP���7KHVH�DUH�

��2SHQ�ZDWHU�HQYLURQPHQWV�RI�YDU\LQJ�VDOLQLWLHV�

��,VODQG�DQG�XSODQG�KDELWDWV�DVVRFLDWHG�ZLWK�WKH�VDOLQH�V\VWHP�

��)UHVK�ZDWHU�ODFXVWULQH�ZHWODQGV�DVVRFLDWHG�ZLWK�ULYHU�DQG�VWUHDP�GHOWDV�

��%UDFNLVK�ZDWHU�DUHDV�RI�IUHVK�DQG�VDOLQH�ZDWHU�LQWHUIDFH��

��6SULQJ�IHG�LVRODWHG�ZHWODQGV��DQG

��0XGIODW�SOD\D�HQYLURQPHQWV�

7KH�ZHWODQGV�DURXQG�WKH�ODNH�DUH�XQLTXH�LQ�1RUWK�$PHULFD�EHFDXVH�WKH\�FRYHU�D�ODUJH

H[SDQVH�RI�LQODQG�DONDOLQH�DQG�VDOLQH�ZHWODQGV�ORFDWHG�LQ�D�FROG�GHVHUW���$ERXW���������DFUHV�RI

ZHWODQGV�H[LVW�QHDU�WKH�VKRUHV�RI�*UHDW�6DOW�/DNH��ZKLFK�UHSUHVHQWV�DOPRVW����SHUFHQW�RI�DOO�WKH

ZHWODQGV�LQ�WKH�6WDWH�RI�8WDK�

:KLOH�KDELWDW�DWWHQWLRQ�JHQHUDOO\�IRFXVHV�RQ�WKH�*UHDW�6DOW�/DNH©V�ZHWODQGV��DGMDFHQW

XSODQG�DUHDV�DUH�KHDYLO\�XVHG�E\�ZLOGOLIH�DQG�SURYLGH�OLQNLQJ�KDELWDW�W\SHV�ZKLFK�FUHDWH�WKH

KLJKO\�SURGXFWLYH�VDOLQH�DQG�IUHVKZDWHU�PDUVK�HFRV\VWHP���8SODQG�DUHDV�SURYLGH�DQ�H[WUDRUGLQDU\

DPRXQW�RI�IRRG�DQG�RSSRUWXQLWLHV�IRU�FRYHU��DQG�EXIIHU�ZHWODQGV�IURP�H[SDQGLQJ�XUEDQ�DQG

LQGXVWULDO�GHYHORSPHQWV�DURXQG�WKH�VRXWK�DQG�HDVW�VLGHV�RI�WKH�ODNH���,Q�DGGLWLRQ��WKH�ODNH�LV�WLHG

WR�WKH�:DVDWFK�0RXQWDLQV�E\�ULEERQV�RI�ULSDULDQ�KDELWDW�ZKLFK��LQ�WKH�GHVHUW�ZHVW��DUH�FULWLFDO

PLJUDWRU\�DQG�EUHHGLQJ�KDELWDWV�IRU�D�ZLGH�YDULHW\�RI�ZLOGOLIH��HVSHFLDOO\�QHRWURSLFDO�PLJUDQW

VRQJELUGV��UDSWRUV�DQG�ULYHULQH�PDPPDOV���7KH�ODWLWXGH�RI�WKH�ODNH�PDNHV�LW�D�VLJQLILFDQW

ZLQWHULQJ�DUHD�IRU�D�QXPEHU�RI�VSHFLHV���8WDK©V�PDMRU�KXPDQ�SRSXODWLRQV�DOVR�RFFXS\�WKLV�QDUURZ

DUHD�EHWZHHQ�WKH�PRXQWDLQV�DQG�WKH�ODNH�

,QWHUQDWLRQDO��+HPLVSKHULF�DQG�1DWLRQDO�6LJQLILFDQFH�RI�*UHDW�6DOW�/DNH

7KH�*UHDW�6DOW�/DNH�ZHWODQG�HFRV\VWHP�KDV�EHHQ�UHFRJQL]HG�QDWLRQDOO\��KHPLVSKHULFDOO\

DQG�JOREDOO\�IRU�LWV�LPSRUWDQFH�DV�D�YLWDO�OLQN�LQ�D�PLJUDWLRQDO�FRUULGRU�IRU�ZDWHU�ELUGV�ZKLFK
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H[WHQGV�IURP�6RXWK�$PHULFD�WR�WKH�$UFWLF���,W�KDV�DOVR�EHHQ�GHVLJQDWHG�DV�D�+HPLVSKHULF�5HVHUYH

RI�WKH�:HVWHUQ�+HPLVSKHULF�6KRUHELUG�5HVHUYH�1HWZRUN��:+651���DQG�KDV�EHHQ�QRPLQDWHG�IRU

FRQVLGHUDWLRQ�E\�WKH�5DPVDU�&RQYHQWLRQ�RQ�:HWODQGV�RI�,QWHUQDWLRQDO�6LJQLILFDQFH�IRU�OLVWLQJ�DV

D�:HWODQG�RI�,QWHUQDWLRQDO�,PSRUWDQFH�

:HVWHUQ�+HPLVSKHULF�6KRUHELUG�5HVHUYH�1HWZRUN

7KH�:HVWHUQ�+HPLVSKHUH�6KRUHELUG�5HVHUYH�1HWZRUN�ZDV�IRUPHG�LQ������WR�DGGUHVV

VHULRXV�FRQFHUQV�IRU�VKRUHELUG�SRSXODWLRQ�GHFOLQH�WKURXJKRXW�1RUWK�DQG�6RXWK�$PHULFD���7KLV

JURXS�RI�JRYHUQPHQW�DQG�SULYDWH�DJHQFLHV�LV�ZRUNLQJ�WRJHWKHU�DQG�LV�FRPPLWWHG�WR�VKRUHELUG

FRQVHUYDWLRQ���7KLV�LQWHUQDWLRQDO�FRRSHUDWLYH�SURJUDP�LV�KHOSLQJ�WR�SURWHFW�NH\�VKRUHELUG�VLWHV

WKURXJKRXW�WKH�KHPLVSKHUH�DQG�KDV�GHVLJQDWHG�WKH�JUHDWHU�*UHDW�6DOW�/DNH�DV�RQH�RI����:+651

VLWHV��:HWODQGV�,QWHUQDWLRQDO����������7KH�GHVLJQDWLRQ�KLJKOLJKWV�*UHDW�6DOW�/DNH©V�LPSRUWDQFH�DV

D�PLJUDWLRQ�FRUULGRU�OLQH�IRU�KXQGUHGV�RI�WKRXVDQGV�RI�:LOVRQ©V�SKDODURSHV��UHG�QHFNHG

SKDODURSHV�DQG�RWKHU�VKRUHELUGV���*UHDW�6DOW�/DNH�LV�D�VLJQLILFDQW�UHIXHOLQJ��IHHGLQJ��VWDWLRQ�IRU

VKRUHELUGV�DQG��OLQNHG�ZLWK�RWKHU�FULWLFDO�PLJUDWLRQ�VLWHV��IRUPV�D�FKDLQ�RI�VXFK�VLWHV�IURP

QRUWKHUQ�EUHHGLQJ�JURXQGV�LQ�WKH�&DQDGLDQ�$UFWLF�WR�ZLQWHULQJ�SODFHV�RQ�UHPRWH�FRDVWV�DQG

ZHWODQGV�RI�6RXWK�$PHULFD���

2QH�UHDVRQ�FLWHG�IRU�GHVLJQDWLRQ�DV�D�+HPLVSKHULF�5HVHUYH�LV�WKH�IDFW�WKDW�WKH��������

:LOVRQ©V�SKDODURSHV�NQRZQ�WR�RFFXU�KHUH�UHSUHVHQW�WKH�ZRUOG©V�ODUJHVW�NQRZQ�FRQFHQWUDWLRQ�RI

WKH�VSHFLHV���:LOVRQ©V�SKDODURSHV�IO\�RYHU����KRXUV�GXULQJ�WKHLU�PLJUDWLRQ��7KHVH�VKRUHELUGV

QHDUO\�GRXEOH�LQ�ZHLJKW�ZKLOH�IHHGLQJ�DW�WKH�*UHDW�6DOW�/DNH��VWRULQJ�WKH�IDW�QHHGHG�IRU�IXHO�IRU

WKHLU�ORQJ�IOLJKW���2YHU����SHUFHQW�RI�WKH�ZHVWHUQ�SRSXODWLRQ�RI�7XQGUD�6ZDQV�DQG����SHUFHQW�RI

WKH�FRQWLQHQWDO�3LQWDLO�SRSXODWLRQ�XWLOL]HV�WKH�*UHDW�6DOW�/DNH�DUHD���7KH�DQQXDO�SURGXFWLRQ�RI

EUHHGLQJ�ZDWHUIRZO�IURP�WKH�PDUVKHV�DGMDFHQW�WR�WKH�ODNH�LV�HVWLPDWHG�WR�H[FHHG���������ELUGV��

7KH�ODUJHVW�QHVWLQJ�SRSXODWLRQ�RI�&DOLIRUQLD�*XOOV�LQ�WKH�ZRUOG�LV�ORFDWHG�RQ�WKH�ODNH�DQG

LWV�HQYLURQV���1RUWK�$PHULFD©V�ODUJHVW�VWDJLQJ�FRQFHQWUDWLRQV�RI�$PHULFDQ�$YRFHWV�DQG�%ODFN�

QHFNHG�6WLOWV�RFFXU�DW�WKH�*UHDW�6DOW�/DNH��DQG�WKH�ODUJHVW�EUHHGLQJ�SRSXODWLRQ�RI�:KLWH�IDFHG

,ELV�RFFXUV�LQ�WKH�ZHWODQGV�DURXQG�WKH�*6/���7KHVH�DUH�RQO\�D�IHZ�H[DPSOHV�RI�WKH�LPSRUWDQFH�RI

WKH�ODNH�V\VWHP�LQ�WHUPV�RI�ELUG�XVH�DQG�ORFDO��QDWLRQDO�DQG�LQWHUQDWLRQDO�UHFRJQLWLRQ�DV�DQ

LPSRUWDQW�ELUG�DUHD���7KH�PDJQLWXGH�RI�WKH�QXPEHUV�RI�GLIIHUHQW�VSHFLHV�RI�ELUGV�ZKLFK�GHSHQG�RQ

WKH�*UHDW�6DOW�ODNH�V\VWHP�FDQQRW�EH�RYHUVWDWHG�

2WKHU�5HFRJQLWLRQ

7KH�*UHDW�6DOW�/DNH�DQG�LWV�VXUURXQGLQJ�ZHWODQGV�KDYH�DOVR�EHHQ�QRPLQDWHG�IRU

FRQVLGHUDWLRQ�E\�WKH�5DPVDU�&RQYHQWLRQ�RQ�:HWODQGV�RI�,QWHUQDWLRQDO�6LJQLILFDQFH�IRU�OLVWLQJ�DV

D�5DPVDU�:HWODQG�RI�,QWHUQDWLRQDO�,PSRUWDQFH���7KH�DTXDFXOWXUH�LQGXVWU\�KDV�DOVR�VSRWOLJKWHG

*UHDW�6DOW�/DNH�GXH�WR�WKH�SURILWDEOH�EULQH�VKULPSLQJ�LQGXVWU\���%ULQH�VKULPS��$UWHPLD��DUH�EHLQJ

SURGXFHG��KDUYHVWHG�RU�XWLOL]HG�RQ�ILYH�FRQWLQHQWV��EXW�WKH�*UHDW�6DOW�/DNH�KDUYHVW�SURYLGHV�WKH

ODUJHVW�TXDQWLW\�DQG�WKH�EHVW�TXDOLW\�RI�WKH�EULQH�VKULPS�F\VWV�RQ�WKH�LQWHUQDWLRQDO�PDUNHW���7KH
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DTXDFXOWXUH�LQGXVWU\�LV�UDSLGO\�EHFRPLQJ�D�SULPDU\�IRRG�VRXUFH�IRU�KXPDQV�DQG�EULQH�VKULPS

F\VWV�DQG�WKHLU�QDXSOLL��ODUYDO�EULQH�VKULPS��SURYLGH�WKH�OLYH�IHHG�DQG�SURWHLQ�IRU�PDULQH�ILQILVK

DQG�FUXVWDFHDQ�KDWFKHULHV�DURXQG�WKH�ZRUOG��

$48$7,&�%,2/2*<

7KH�DTXDWLF�ELRORJ\�RI�WKH�*UHDW�6DOW�/DNH�FRQVWLWXWHV�D�UHODWLYHO\�VLPSOH�HFRV\VWHP��7KH

LQWHUDFWLRQV�DQG�UHODWLRQVKLSV�RI�WKH�VSHFLHV�RFFXUULQJ�WKHUH�FDQ�EH�FRPSOLFDWHG�E\�HQYLURQPHQWDO

FRQGLWLRQV�ZKLFK�DUH�FRQVWDQWO\�FKDQJLQJ�LQ�WKLV�WHUPLQDO�EDVLQ�ODNH��VDOLQLW\�EHLQJ�D�YHU\

LPSRUWDQW�IDFWRU��7KH�ODNH�KDV�GLIIHULQJ�FKDUDFWHULVWLFV�LQ�HDFK�RI�LWV�PDLQ�ED\V��EXW�WKH

VLJQLILFDQW�GLIIHUHQFHV�DUH�VHHQ�FRQWUDVWLQJ�*XQQLVRQ�%D\�WR�WKH�UHVW�RI�WKH�ODNH�

*XQQLVRQ�%D\�KDV�YHU\�OLWWOH�LQIORZ�UHODWLYH�WR�WKH�UHVW�RI�WKH�ODNH��7KH�HDUWKHQ�ILOO

FDXVHZD\�ZKLFK�ZDV�FRQVWUXFWHG�EHWZHHQ�3URPRQWRU\�3RLQW�DQG�/DNHVLGH�LQ������HIIHFWLYHO\

VHSDUDWHG�WKLV�ED\�IURP�*LOEHUW�%D\��7KH�VDOLQLW\�RI�*XQQLVRQ�%D\�LV�VLJQLILFDQWO\�KLJKHU�WKDQ�WKH

UHVW�RI�WKH�ODNH��DQG�FXUUHQWO\�LV�FORVH�WR�VDWXUDWLRQ��7KH�VSHFLHV�ZKLFK�RFFXU�WKHUH�QRZ�QXPEHU

VL[��7KH\�OLNHO\�LQFOXGH�VSHFLHV�RI�WKH�EDFWHULD�+DOREDFWHULXP�DQG�+DORFRFFXV��3RVW��������

$QRWKHU�VSHFLHV�RI�DOJDH�SUHVHQW�LV�'XQDOLHOOD�VDOLQD��7KHVH�VSHFLHV�FRQWDLQ�D�SLJPHQW�ZKLFK

JLYHV�WKH�RYHUDOO�FRORU�RI�WKH�ZDWHU�RI�*XQQLVRQ�%D\�D�URVH�SXUSOH�KXH���7KHUH�DUH�IHZ

IXQFWLRQLQJ�EULQH�VKULPS�SRSXODWLRQV�LQ�*XQQLVRQ�%D\��DQG�QRQH�RI�VLJQLILFDQFH��%ULQH�VKULPS

DQG�F\VWV�DUH�ZDVKHG�LQ�IURP�WKH�*LOEHUW�%D\��EXW�WKH�DGXOWV�VRRQ�SHULVK�EHFDXVH�RI�KLJK

VDOLQLWLHV��7KH�F\VWV�PD\�SHUVLVW�ORQJHU��EXW�FDQQRW�KDWFK�DQG�JURZ�WR�DGXOWV�IRU�WKH�VDPH�UHDVRQ�

7KHUH�PD\�EH�ORFDO�VLWHV�ZKHUH�IUHVKZDWHU�VSULQJV�GLVFKDUJH�LQWR�WKH�*XQQLVRQ�%D\�WKDW�DOORZ�D

VPDOO�DUHD�RI�WKH�ED\�WR�VXVWDLQ�D�EULQH�VKULPS�SRSXODWLRQ�EHFDXVH�WKH�VDOLQLW\�LV�ORFDOO\

IDYRUDEOH��*XQQLVRQ�%D\�LV�HVVHQWLDOO\�IXQFWLRQLQJ�DV�D�VRODU�HYDSRUDWLRQ�SRQG�IRU�WKH�DOUHDG\

VDOLQH�ZDWHU�RI�*LOEHUW�%D\��6WHSKHQV���������5HODWLYH�WR�WKH�YLJRURXV�ELRWD�RI�*LOEHUW�%D\�

*XQQLVRQ�%D\�LV�HVVHQWLDOO\�GHDG�

*LOEHUW��)DUPLQJWRQ�DQG�%HDU�5LYHU�%D\V�UHFHLYH�QXWULHQW�LQSXW�IURP�GUDLQDJHV�RI�WKH

*UHDW�6DOW�/DNH�ZDWHUVKHG���1XWULHQW�GDWD�LV�DYDLODEOH�IRU�VRPH�RI�WKHVH�GUDLQDJHV��EXW�WKH

VDPSOLQJ�SRLQWV�DUH�ORFDWHG�XSVWUHDP�IURP�WKH�IUHVKZDWHU�PDUVKHV�VXUURXQGLQJ�WKH�ODNH��7KH

F\FOLQJ�DQG�GLVFKDUJH�RI�WKH�QXWULHQWV�IURP�WKHVH�PDUVKHV�WR�WKH�ODNH�KDV�QRW�EHHQ�TXDQWLILHG�DW

WKLV�WLPH��7KH�ODNH�KRZHYHU��LV�D�QLWURJHQ�OLPLWHG�V\VWHP���6WHSKHQV���������7KH�QXWULHQWV�LQ�WKH

ODNH�ZDWHU�DUH�XWLOL]HG�E\�DOJDV�DQG�EDFWHULDV��7KHUH�DUH�PRUH�VSHFLHV�RI�DOJDH�DQG�EDFWHULD

SUHVHQW�LQ�WKHVH�WKUHH�ED\V�RI�WKH�ODNH�WKDQ�LQ�WKH�YHU\�VDOLQH�*XQQLVRQ�%D\��,GHQWLILFDWLRQ�RI

WKHVH�VSHFLHV�LV�FXUUHQWO\�XQGHUZD\��7KH�QXPEHUV�RI�VSHFLHV�SUHVHQW�DQG�WKHLU�DEXQGDQFH

IOXFWXDWH�ZLWK�WKH�ODNH�VDOLQLW\��

7KH�SULPDU\�FRQVXPHUV�RI�WKH�EDFWHULD�DQG�DOJDH�DUH�EULQH�VKULPS�DQG�WZR�VSHFLHV�RI

EULQH�IOLHV��7KH�ELRPDVV�RI�WKHVH�WKUHH�RUJDQLVPV�LV�VLJQLILFDQW��7KH�VKULPS�DQG�VKULPS�HJJV�DUH

HDWHQ�E\�ELUGV�DQG�FRPPHUFLDOO\�KDUYHVWHG�E\�KXPDQV��7KH�EULQH�IOLHV�DUH�HDWHQ�E\�ELUGV�DQG

RWKHU�VSHFLHV�LQ�WKHLU�YDULRXV�OLIH�VWDJHV���'HDG�VKULPS��IOLHV��DOJDH��RWKHU�RUJDQLVPV�DQG�WKH

ZDVWH�SURGXFWV�IURP�DOO��LQ�UHWXUQ��DUH�UH�F\FOHG�WKURXJK�WKH�V\VWHP�DV�EDVH�QXWULHQWV��
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%ULQH�6KULPS

%ULQH�VKULPS��$UWHPLD�IUDQFLVFDQD��DUH�IRXQG�LQ�DOO�SRUWLRQV�RI�*UHDW�6DOW�/DNH���7KH

DQQXDO�OLIH�F\FOH�RI�EULQH�VKULPS�EHJLQV�LQ�HDUO\�VSULQJ���)UHVK�ZDWHU�LQIORZV�WR�WKH�ODNH�IURP

VQRZPHOW�DQG�LQFUHDVLQJ�ZDWHU�WHPSHUDWXUHV�LQLWLDWH�HJJ��F\VW��KDWFKLQJ�LQ�ODWH�-DQXDU\�RU�HDUO\

)HEUXDU\��ZLWK�KDWFKLQJ�SHDNLQJ�LQ�0DUFK�RU�HDUO\�$SULO���'HFUHDVLQJ�ODNH�ZDWHU�VDOLQLW\�IURP

IUHVK�ZDWHU�LQIORZ�LV�DQ�LPSRUWDQW�PHFKDQLVP�LQ�WKH�KDWFKLQJ�SURFHVV���7KH�F\VWV�VXUYLYH�WKH

ZLQWHU�LQ�D�VHPL�GHK\GUDWHG�VWDWH���:KHQ�VDOLQLWLHV�GHFOLQH��WKH�F\VWV�UHK\GUDWH��FDXVLQJ�WKH�VKHOO

WR�VZHOO�DQG�FUDFN��ZKLFK�DOORZV�WKH�ODUYDO�VKULPS��NQRZQ�DV�QDXSOLL��WR�HPHUJH���$V�WKH\�PDWXUH�

EULQH�VKULPS�PROW�WKURXJK�DV�PDQ\�DV����GLIIHUHQW�VWDJHV�EHIRUH�WKH\�EHFRPH�DGXOWV�DQG�EHJLQ

UHSURGXFLQJ��

%ULQH�VKULPS�UHSURGXFH�E\�WZR�PHWKRGV���'XULQJ�WKH�VSULQJ�DQG�VXPPHU�PDQ\�RI�WKH

IHPDOHV�JLYH�ELUWK�WR�OLYH�\RXQJ�WKDW�DUH�KDWFKHG�IURP�HJJV�ZLWKLQ�WKHLU�ERGLHV���7KH�RWKHU

UHSURGXFWLYH�PHFKDQLVP�LQYROYHV�WKH�IRUPDWLRQ�RI�KDUG�ZDOOHG�HJJV��FDOOHG�F\VWV��ZKLFK�DUH�FDVW

LQWR�WKH�ZDWHU�E\�WKH�IHPDOH���7KHVH�F\VWV�PXVW�WKHQ�JR�WKURXJK�D�SHULRG�RI�GRUPDQF\�EHIRUH�WKH\

KDWFK���%RWK�RI�WKHVH�PHFKDQLVPV�RFFXU�WKURXJKRXW�WKH�VXPPHU��DOWKRXJK�WKH�ELUWK�RI�OLYH�\RXQJ

LV�PRUH�SUHYDOHQW����,Q�WKH�IDOO��IDFWRUV�VXFK�DV�WKH�DYDLODELOLW\�RI�TXDOLW\�IRRG��GHFOLQLQJ�ZDWHU

WHPSHUDWXUH��GHFUHDVLQJ�GD\�OHQJWK��DQG�LQFUHDVLQJ�VDOLQLW\�WULJJHU�WKH�IHPDOHV�WR�VWDUW�SURGXFLQJ

SULPDULO\�F\VWV���$V�PDQ\�DV�WKUHH�JHQHUDWLRQV�RI�VKULPS�PD\�EH�SURGXFHG�LQ�WKH�*UHDW�6DOW�/DNH

GXULQJ�D�VLQJOH�JURZLQJ�VHDVRQ���:KHQ�ZDWHU�WHPSHUDWXUHV�GHFOLQH�EHORZ�� �&���� �)��OLYH�EULQHR� � R

VKULPS�SHULVK���1R�OLYH�EULQH�VKULPS�VXUYLYH�WKH�ZLQWHU��7KH�SRSXODWLRQ�LV�UHVWDUWHG�IURP�WKH

F\VWV�ZKLFK�SHUVLVWHG�RYHU�ZLQWHU�HLWKHU�IORDWLQJ�RQ�WKH�ODNH©V�VXUIDFH�RU�GHSRVLWHG�RQ�WKH

EHDFKHV���$V�WKH�ODNH�ULVHV�LQ�WKH�VSULQJ�GXH�WR�LQIORZ��VRPH�RI�WKH�F\VWV�ZKLFK�ZDVKHG�XS�RQ�WKH

VKRUH�GXULQJ�WKH�ZLQWHU�PD\�HQG�XS�EDFN�LQ�WKH�ODNH�

&RPPHUFLDO�KDUYHVWLQJ�RI�EULQH�VKULPS�EHJDQ�LQ������ZKHQ�DGXOW�EULQH�VKULPS�ZHUH

KDUYHVWHG�IRU�WURSLFDO�ILVK�IRRG���6HYHUDO�\HDUV�DIWHUZDUG�F\VWV�ZHUH�ILUVW�KDUYHVWHG�EHFDXVH�WKH\

FRXOG�EH�GULHG��SDFNDJHG��DQG�VWRUHG�IRU�ORQJ�SHULRGV�RI�WLPH���7KH�HJJV�FRXOG�WKHQ�EH�KDWFKHG�DV

QHHGHG���3UHVHQWO\��RQO\�F\VWV�DUH�WDUJHWHG�E\�WKH�KDUYHVW�RSHUDWLRQV�EXW�WKHUH�LV�D�VPDOO�PDUNHW

IRU�WKH�DGXOW�EULQH�VKULPS�E\FDWFK���0RVW�RI�WKH�KDUYHVWHG�F\VWV�DUH�XVHG�LQ�WKH�FXOWXUH�RI�PDULQH

RUJDQLVPV�VXFK�DV�SUDZQV�DQG�VSHFLDOL]HG�ILVK�OLNH�JURXSHU���

%ULQH�)OLHV

2IWHQ�FRQVLGHUHG�¦QR[LRXV�DQG�LQVLGLRXV�FUHDWXUHV§�E\�WKH�XQLQIRUPHG��EULQH�IOLHV�DUH

KDUPOHVV�DQG�GR�QRW�ELWH�RU�WUDQVPLW�GLVHDVH�DQG�DUH�YHU\�LPSRUWDQW�SDUW�RI�WKH�RYHUDOO�HFRORJ\�RI

WKH�*UHDW�6DOW�/DNH��%ULQH�IOLHV�DUH�WKH�SULPDU\�IRRG�VRXUFH�IRU�PDQ\�VSHFLHV�RI�DQLPDOV��VSLGHUV

DQG�ELUGV�OLYLQJ�DURXQG�WKH�VKRUHV�RI�WKH�ODNH���$�VRXUFH�RI�WKH�PLVFRQFHSWLRQ�LV�WKHLU�VKHHU

QXPEHUV��UHSRUWHG�WR�EH�RYHU�����PLOOLRQ�IOLHV�SHU�PLOH�RI�VDQG\�EHDFK��IRU�D�WRWDO�RI�RYHU����

ELOOLRQ�IOLHV�SOXV����ELOOLRQ�SXSDH�RQ�DSSUR[LPDWHO\�����PLOHV�RI�EHDFKHV�DURXQG�*UHDW�6DOW�/DNH�

2WKHU�PLVFRQFHSWLRQV�DULVH�IURP�QDUUDWLYHV�VXFK�DV�WKLV�RQH�E\�D�*UHDW�6DOW�/DNH�FRQFHVVLRQDLUH�
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¦$OPRVW�ZLWKRXW�H[FHSWLRQ�GXULQJ�WKH�KHDUW�RI�WKH�WRXULVW�VHDVRQ�������WKH�EULQH�IO\�LV

PXOWLWXGLQRXV�DQG�WKHUH�DUH�WLPHV�ZKHQ�WKH�HQWLUH�EHDFK�DQG�SLFQLF�DUHDV�DUH�YDFDWHG�E\�RXU

SDWURQV�EHFDXVH�RI�WKLV�REQR[LRXV�LQVHFW��������1RW�RQO\�GR�WKH�ERGLHV�RI�WKH�IDOOHQ�LQVHFWV�ZH�NLOO

EODFNHQ�RXU�HQWLUH�EHDFK�E\�WKH�ZDWHU©V�HGJH��EXW�OLNHZLVH�WKH�YHU\�PXFK�DOLYH�EULQH�IOLHV�FRYHU

WKH�*UHDW�6DOW�/DNH�ZDWHUV�IRU�D�JRRG�EORFN�RU�VR�RXU�IURP�WKH�VKRUH�������2Q�QXPHURXV�RFFDVLRQV

WKH�DLU�KDV�EHHQ�VR�WKLFN�ZLWK�WKHVH�LQVLGLRXV�FUHDWXUHV�WKDW�PDQ\�RI�RXU�SDWURQV�LQ�WKHLU�FDUV

UHIXVH�WR�RSHQ�WKHLU�ZLQGRZV�RU�GRRUV�DQG�RIWHQ�OHDYH�RXU�EHDFK�UHVRUW�VD\LQJ�WKH\�ZLOO�QHYHU

UHWXUQ�§��+DQVHQ���������

%ULQH�IO\�DEXQGDQFH�LV�YDULDEOH�IURP�\HDU�WR�\HDU��DQG�GHSHQGV�XSRQ�FKDQJHV�LQ�ZDWHU

FKHPLVWU\�DQG�YDULDWLRQ�LQ�WKH�SRSXODWLRQV�RI�RWKHU�RUJDQLVPV�LQ�WKH�ODNH�ZKLFK�DUH�GHWHUPLQHG�

LQ�SDUW��E\�WKH�LQIOXHQFH�RI�PDQ�RQ�WKLV�HQYLURQPHQW��:LQG�GLUHFWLRQ�DQG�YHORFLW\�VHHQ�WR�KDYH�D

GLUHFW�DIIHFW�RQ�WKHLU�GLVWULEXWLRQ���%ULQH�IO\�QXPEHUV�SHDN�GXULQJ�-XO\�DQG�$XJXVW��ZLWK�D

GHFUHDVH�DV�WHPSHUDWXUHV�EHJLQ�WR�GURS���9RUKLHV���������$Q�DEXQGDQFH�RI�IRRG��OLPLWHG�

SUHGDWRUV��DQG�XQOLPLWHG�IRRG�VXSSOLHV�DQG�OLYLQJ�VSDFH�FRQWULEXWH�WR�WKHLU�DEXQGDQFH�

7KHUH�DUH�WZR�VSHFLHV�RI�EULQH�IOLHV��(SK\GUD�FLQHUHD��DQG�WKH�VPDOOHVW�DQG�PRVW

DEXQGDQW��(SK\GUD�KLDQV���%ULQH�IOLHV�SOD\�DQ�HVVHQWLDO�UROH�LQ�FRQYHUWLQJ�RUJDQLF�PDWHULDO

HQWHULQJ�WKH�ODNH�LQWR�IRRG�IRU�ZLOGOLIH�OLYLQJ�DORQJ�WKH�ODNH©V�VKRUHOLQH���%\�UHPRYLQJ�RYHU

��������WRQV�RI�RUJDQLF�PDWWHU�HDFK�\HDU�IURP�*UHDW�6DOW�/DNH��EULQH�IOLHV�FRQVXPH�JUHDW

TXDQWLWLHV�RI�DOJDH��EDFWHULD�DQG�RUJDQLF�UHIXVH�IURP�EULQH�VKULPS�DQG�WKHLU�RZQ�OLIH�SURFHVVHV���,W

ZRXOG�UHTXLUH�D������������JDOORQ�SHU�GD\�ZDVWH�ZDWHU�WUHDWPHQW�IDFLOLW\�DERXW�WKH�VL]H�RI�WKH

6DOW�/DNH�&LW\�PXQLFLSDO�WUHDWPHQW�SODQW�WR�UHPRYH�WKLV�PXFK�RUJDQLF�ZDVWH�IURP�WKH�ODNH��

¦:LWKRXW�EULQH�IOLHV�RU�DGGLWLRQDO�ZDWHU�WUHDWPHQW��ODNH�ZDWHUV�ZRXOG�EHFRPH�FORXG\�DQG�IRXO

VPHOOLQJ��VDQGV�ZRXOG�EH�FORJJHG�ZLWK�DOJDH�DQG�GHFRPSRVLQJ�RUJDQLF�PDWHULDOV��DQG�ZLOG

DQLPDOV�RI�WKH�ODNH�DUHD�ZRXOG�EH�VWDUYLQJ�§�DFFRUGLQJ�WR�5REHUW�1��:LQJHW���1R�GDWH��VHH

/LWHUDWXUH�&LWHG�

7KH�OLIH�F\FOH�RI�WKH�EULQH�IO\�FRQVLVWV�RI�IRXU�VWDJHV��HJJ��ODUYD��SXSD�DQG�DGXOW���(DFK

IHPDOH�OD\V�DSSUR[LPDWHO\����HJJV�RQ�WKH�VXUIDFH�RI�WKH�ZDWHU�RU�RQ�IORDWLQJ�GHEULV�FRQVLVWLQJ�RI

EULQH�IO\�SXSDO�FDVLQJV��GHDG�EULQH�VKULPS�RU�F\VWV��7KH�HJJV�VLQN�WR�WKH�ERWWRP�RI�WKH�ODNH�EHIRUH

WKH\�KDWFK�LQWR�ODUYDH��7KH\�REWDLQ�R[\JHQ�IURP�WKH�ZDWHU�E\�GLIIXVLRQ��DQG�IHHG�RQ�EOXH�JUHHQ

DOJDH��7KH\�EHFRPH�IUHH�VZLPPLQJ�DIWHU�HPHUJHQFH��XQWLO�WKH\�ILQG�VXLWDEOH�KDELWDW�VXFK�DV�DOJDO

ELRKHUPV�RU�RWKHU�VWDWLRQDU\�REMHFWV�LQ�VKDOORZ�DUHDV�RI�WKH�ODNH�RQ�ZKLFK�WR�SXSDWH���1HDUO\���

SHUFHQW�RI�WKH�ODNH�ERWWRP�LV�FRYHUHG�ZLWK�DOJDO�ELRKHUPV���&RKHQRXU���������(LJKW\�HLJKW

SHUFHQW�RI�WKH�ODNH©V�EULQH�IOLHV�DUH�SURGXFHG�RQ�RQO\�����RI�WKH�ODNH©V�ERWWRP�DUHD�

/DUYDH�DQG�SXSDH�KDYH�EHHQ�IRXQG�LQ�ZDWHU�GHSWKV�RI�EHWZHHQ�RQH�DQG����IHHW��DQG�FDQ

REWDLQ�R[\JHQ�IURP�WKH�ZDWHU�E\�XVH�RI�WUDFKHDO�JLOOV�ORFDWHG�LQ�D�ORQJ�IRUNHG�DQDO�WXEH���'XULQJ

ZDUP�ZHDWKHU��WKH�ODUYDO�VWDJH�DOVR�PD\�SXSDWH�RQ�WKH�VXUIDFH�RI�WKH�ODNH�RQ�IORDWLQJ�PDVVHV�RI

DOJDH��7KH�SXSDO�FDVHV�VSOLW�RSHQ�RQ�WKH�EDFN�DQG�IXOO\�GHYHORS�LQWR�DGXOW�IOLHV��)OLHV�HPHUJLQJ

IURP�WKH�ERWWRP�RI�WKH�ODNH�IORDW�WR�WKH�VXUIDFH�LQ�D�EXEEOH�RI�DLU��7KH�OLIH�F\FOH�FDQ�EH�FRPSOHWHG
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LQ����WR����GD\V��DQG�PD\�H[WHQG�ORQJHU�GXULQJ�FRROHU�WHPSHUDWXUHV��$GXOW�EULQH�IOLHV�RQO\�OLYH���

��GD\V���%ULQH�IO\�SRSXODWLRQV�EHJLQ�WR�H[SDQG�UDSLGO\�LQ�QXPEHUV�GXULQJ�WKH�ILUVW�RI�-XQH��DQG

RQH�RU�WZR�JHQHUDWLRQV�RI�IOLHV�UHDFK�PDWXULW\�HDFK�\HDU��7KH�IOLHV�VXUYLYH�WKH�ZLQWHU�LQ�LPPDWXUH

VWDJHV���6WXGLHV�DUH�LQFRQFOXVLYH�DV�WR�WKH�HIIHFWV�RI�ZDWHU�VDOLQLW\�RQ�IO\�SURGXFWLRQ��EXW�LW�LV�FOHDU

WKDW�ZKHQ�VDOLQLW\�GURSV��VR�GRHV�WKH�DEXQGDQFH�RI�IOLHV���&ROOLQV��������

%DFWHULD�DQG�$OJDH

7KHUH�DUH�PDQ\�VSHFLHV�RI�EDFWHULD�WKDW�LQKDELW�WKH�ZDWHUV�RI�*UHDW�6DOW�/DNH���2IWHQ�

WKHVH�RUJDQLVP�DVVLVW�LQ�WKH�GHFRPSRVLWLRQ�RI�GHDG�DOJDH��DQLPDOV�DQG�RUJDQLF�ZDVWHV�HQWHULQJ

WKH�ODNH�E\�VWUHDP�IORZ�DQG�ZLQG���,W�ZDV�UHSRUWHG�LQ������E\�)ORZHUV�DQG�(YDQV�WKDW�*UHDW�6DOW

/DNH�KRVWV�HOHYHQ�VSHFLHV�RI�EDFWHULD�WKDW�WROHUDWH�PRGHUDWH�WR�KLJK�OHYHOV�RI�VDOW�FRQFHQWUDWLRQV��

*XQQLVRQ�%D\�RI�WKH�ODNH�VXSSRUWV�RQO\�WZR�JHQHUD�RI�EDFWHULD��+DOREDFWHULXP�DQG�+DORFRFFXV�

ZKLFK�DUH�H[WUHPH�KDORSKLOHV�SUHVHQW�LQ�QXPEHUV�IURP�����������WR�������������EDFWHULD�SHU

PLOOLOLWHU��DQG�ZKLFK�DUH�YHU\�HYLGHQW�LQ�WKH�SLQN�WR�SXUSOH�FRORU�RI�WKLV�SDUW�RI�WKH�ODNH���

%OXH�JUHHQ�DOJDH�VSHFLHV�LQ�*XQQLVRQ�%D\�LQFOXGH�2VFLOODWRULD�DQG�&RFFRFKORULV�HOHEDQV�

ERWK�RI�ZKLFK�SOD\�D�UROH�LQ�WKH�IRUPDWLRQ�RI�WKH�DOJDO�ELRKHUPV�LQ�WKH�ODNH���7KH�ELRORJ\�RI�WKHVH

DOJDH��KRZHYHU��LV�YLUWXDOO\�XQNQRZQ�

7KH�SUHVHQFH�RI�WKH�DOJDH�'XQDOOLHOOD�YLULGLV�DQG�'XQDOOLHOOD�VDOLQD�DQG�EULQH�VKULPS

LQGLFDWH�D�YHU\�ODUJH�FRQFHQWUDWLRQ�RI�RUJDQLF�PDWWHU�LQ�ODNH�ZDWHU���+RZHYHU��OLWWOH�LV�NQRZQ

UHJDUGLQJ�WKH�FRQFHQWUDWLRQV�RI�QXWULHQWV��OLPLWLQJ�IDFWRUV�DQG�F\FOLQJ�LQ�WKH�ODNH���7KH�SULQFLSDO

IRRG�PDNHUV�DUH�EOXH�JUHHQ�DOJDH��LQFOXGLQJ�VHYHUDO�FRORQLDO�IRUPV�ZKLFK�SURGXFH�VDOPRQ�

FRORUHG�JHODWLQRXV�PDVVHV���'LDWRPV�DQG�IODJHOODWHV�DUH�WKH�IRRG�EDVH�IRU�D�YHU\�OLPLWHG�IDXQD�RI

SURWR]RDQV�DQG�LQYHUWHEUDWHV�ZKLFK�FDQ�ZLWKVWDQG�WKH�ZDWHU�VDOLQLW\��7KHUH�LV�DQ�HQRUPRXV

YROXPH�RI�RUJDQLVPV�LQ�WKH�ODNH��EXW�D�UHODWLYHO\�VPDOO�QXPEHU�RI�IHZ�EDFWHULD�DQG�LQYHUWHEUDWH

VSHFLHV��7KLV�IDXQLVWLFDOO\�H[FOXVLYH�HQYLURQPHQW�LV�WHHPLQJ�ZLWK�VHDVRQDOO\�DEXQGDQW�DQLPDO�OLIH

�5DZOH\��(���%��-RKQVRQ�DQG�'��5HHV���������7KHVH�DQLPDOV�DUH�SK\VLRORJLFDOO\�DGDSWHG�WR�WKH

VDWXUDWHG�VDOLQH�HQYLURQPHQW��KDYH�IHZ�RU�QR�QDWXUDO�SUHGDWRUV��KDYH�DQ�DEXQGDQFH�RI�IRRG��KDYH

FRPSHWLWLRQ�OLPLWHG�WR�WKDW�EHWZHHQ�LQGLYLGXDOV�ZLWKLQ�WKH�VDPH�VSHFLHV��DOO�RI�ZKLFK�DUH

IDYRUDEOH�FRQGLWLRQV�IRU�VLJQLILFDQW�LQFUHDVHV�LQ�WKHLU�QXPEHUV�

&RUL[LGV

7KHVH�VPDOO�EXJV�DUH�DOVR�FDOOHG�ZDWHU�ERDWPHQ�DQG�DUH�OHVV�WKDQ����PLOOLPHWHUV�ORQJ��

7KH\�RFFXU�HYHU\ZKHUH�LQ�WKH�VKDOORZV�RI�SRQGV��ODNH�DQG�VWUHDPV�ZKHUH�WKH\�VSHQG�PRVW�RI

WKHLU�WLPH�RQ�WKH�ERWWRP���&RUL[LGV�VKRZ�SUHIHUHQFHV�WR�IRU�SDUWLFXODU�KDELWDWV��DQG�FDQ�VHUYH�DV

LQGLFDWRUV�RI�ORFDO�FRQGLWLRQV��&RUL[LGV�GR�QRW�EUHHG�LQ�WKH�RSHQ�ODNH�ZDWHU��EXW�IO\�WR�IUHVKHU�VLGH

SRROV�WR�EUHHG�DQG�OD\�WKHLU�HJJV���7KH\�DUH�SUHGDWRUV�DQG�IHHG�XSRQ�EULQH�VKULPS�DQG�EULQH�IO\

ODUYDH�LQ�WKH�*UHDW�6DOW�/DNH��5DZOH\���������7KH�VLJQLILFDQFH�RI�&RUL[LGV�LQ�DQG�XSRQ�WKH�IRRG

FKDLQ�RI�*UHDW�6DOW�/DNH�LV�QRW�NQRZQ�
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)LVK

7KH�VDOLQLWLHV�RI�*LOEHUW�DQG�*XQQLVRQ�%D\V�RI�WKH�*UHDW�6DOW�/DNH�DUH�WRR�VDOLQH�WR

VXSSRUW�ILVKHV��6RPH�ILVK�VSHFLHV�GR�RFFXU�RQ�D�WHPSRUDU\�EDVLV�LQ�WKH�%HDU�5LYHU�DQG

)DUPLQJWRQ�%D\V��%RWK�RI�WKHVH�ED\V�UHFHLYH�VXEVWDQWLDO�IUHVKZDWHU�LQSXWV�IURP�WKH�%HDU�5LYHU

DQG�WKH�-RUGDQ�5LYHU��UHVSHFWLYHO\��

'XULQJ�WKH�VSULQJ�UXQRII�SHULRG��ILVKHV�DUH�FDUULHG�LQWR�%HDU�5LYHU�%D\�IURP�WKH�DGMDFHQW

IUHVKZDWHU�PDUVKHV�DQG�ZDWHUZD\V��7KH�VDOLQLW\�RI�WKLV�ED\�LV�YHU\�ORZ��$�WRQJXH�RI�VDOLQH�ZDWHU

IORZV�LQWR�WKH�ED\�IURP�WKH�RSHQLQJ�LQ�WKH�,0&�.DOLXP���IRUPHUO\�*UHDW�6DOW�/DNH�0LQHUDOV�

FDXVHZD\��7KLV�OD\HU�RI�VDOW�ZDWHU�LV�XVXDOO\�IRXQG�DORQJ�WKH�ERWWRP�RI�WKH�ED\��DQG�LWV�SUHVHQFH

DQG�GHSWK�LV�LQIOXHQFHG�E\�VRXWK�ZLQGV��7KHUH�LV�D�OD\HU�RI�IUHVKHU�ZDWHU�RQ�WRS�RI�WKH�VDOLQH

OD\HU��7KLV�IUHVK�ZDWHU�FDQ�VXVWDLQ�ILVK�SRSXODWLRQV�RYHU�WLPH��&DUS�LV�WKH�VSHFLHV�ZKLFK�LV�PRVW

DEXQGDQW��3LVFLYRURXV�ELUG�VSHFLHV�VXFK�DV�:KLWH�SHOLFDQV��:HVWHUQ�JUHEHV��DQG�'RXEOH�FUHVWHG

FRUPRUDQWV�XVH�WKH�ED\�DV�D�IRUDJLQJ�DUHD��$�VWURQJ�VRXWK�ZLQG�KDV�WKH�DELOLW\�WR�SXVK�VDOLQH

ZDWHU�IURP�WKH�VRXWK�VLGH�RI�WKH�FDXVHZD\�XS�LQWR�WKH�ED\��FDXVLQJ�VLJQLILFDQW�ILVK�NLOOV�DW�WLPHV��

7KHVH�ILVK�DUH�ZDVKHG�RXW�RI�%HDU�5LYHU�%D\�LQWR�*LOEHUW�%D\�RI�WKH�*UHDW�6DOW�/DNH�

7KH\�DUH�SUHVHUYHG�WR�D�GHJUHH�LQ�WKH�VDOWZDWHU��DQG�DUH�FDUULHG�DURXQG�WKH�ODNH�VXUIDFH�E\�ZLQGV

DQG�ZDWHU�FXUUHQWV��2EVHUYDWLRQV�RI�WKHVH�ILVK�LQ�WKH�PDLQ�ERG\�RI�WKH�ODNH�DQG�RU�RQ�WKH�EHDFKHV

RI�)UHPRQW��$QWHORSH�DQG�RWKHU�LVODQGV�OHDGV�VRPH�SHRSOH�WR�WKH�DVVXPSWLRQ�WKHUH�DUH�OLYH�ILVK�LQ

WKH�PDLQ�ERG\�RI�WKH�ODNH��7KHUH�DUH�WLPHV�ZKHQ�OD\HUV�RI�IUHVKZDWHU�PD\�EH�WHPSRUDULO\�IRXQG

RQ�WKH�VXUIDFH�RI�WKH�PDLQ�ERG\�RI�WKH�ODNH��,W�LV�K\SRWKHWLFDOO\�SRVVLEOH�WKDW�ILVK�FRXOG�H[LVW�IRU�D

YHU\�VKRUW�SHULRG�RI�WLPH�ZLWKLQ�WKHVH�OD\HUV��EXW�LW�LV�XQOLNHO\�

)DUPLQJWRQ�%D\�WHQGV�WR�EH�PRUH�VDOLQH�WKDQ�%HDU�5LYHU�%D\��ZLWK�VDOLQLWLHV�WKHUH�RIWHQ�DW

������WRR�VDOLQH�WR�VXSSRUW�IUHVKZDWHU�VSHFLHV�RI�ILVK��7KH�PDUJLQV�RI�WKH�ED\�DGMDFHQW�WR�WKH

IUHVKZDWHU�PDUVK�RXWIORZV�DUH�VRPHWLPHV�IUHVK�HQRXJK�WR�VXVWDLQ�WHPSRUDU\�SRSXODWLRQV�RI�ILVK�

DQG�WKH�ELUGV�WKDW�HDW�WKHP��+RZHYHU�WKH�ZLQGV�IUHTXHQWO\�PL[�WKH�ZDWHU�WR�WKH�SRLQW�WKDW�WKH�ILVK

FDQQRW�VXUYLYH��2FFDVLRQDOO\�VRPH�ILVK�ZDVK�RXW�RI�)DUPLQJWRQ�%D\�WKURXJK�WKH�'DYLV�&RXQW\

FDXVHZD\�LQWR�WKH�PDLQ�ODNH��7KLV�SKHQRPHQRQ�LV�QRW�DV�FRPPRQ�DV�ILVK�IURP�%HDU�5LYHU�%D\�

EHFDXVH�WKH�SRSXODWLRQV�RI�ILVK�LQ�)DUPLQJWRQ�%D\�UDUHO\�DUH�DV�DEXQGDQW���*XQQLVRQ�%D\�GRHV

QRW�VXSSRUW�D�SRSXODWLRQ�RI�ILVK�EHFDXVH�RI�WKH�VDWXUDWHG�VROXWLRQ�RI�VDOWV��DERXW�����

7(55(675,$/�%,2/2*<

+HUSHWRIDXQD�

9HU\�OLWWOH�VHULRXV�ZRUN�KDV�EHHQ�GRQH�RQ�WKH�DPSKLELDQV�DQG�UHSWLOHV�LQ�WKH�*UHDW�6DOW

/DNH�HFRV\VWHP���(LJKW�DPSKLELDQV��WZR�WXUWOHV��QLQH�OL]DUGV�DQG�HLJKW�VQDNHV�ZHUH�LGHQWLILHG�LQ

WKH�ELRORJLFDO�UHVRXUFH�LQYHQWRU\�DQG�VWXG\�DW�WKH�UHTXHVW�RI�WKH�8WDK�6WDWH�/HJLVODWXUH�SULRU�WR

�����
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0DPPDOV�

$�WRWDO�RI����VSHFLHV�RU�VXEVSHFLHV�RI�PDPPDOV�KDYH�EHHQ�LGHQWLILHG�DURXQG�WKH�ODNH�DQG

RQ�LVODQGV�LQ�WKH�PDLQ�ERG\�RI�WKH�ODNH��LQFOXGLQJ�PLFH��UDWV��PXVNUDWV��VNXQNV��EDGJHU��IR[��ELVRQ

DQG�PDQ\�RWKHUV�

3ODQWV

$�JUHDW�GHDO�RI�ZRUN�FRQFHUQLQJ�SODQW�OLIH�RQ�WKH�VKRUHV�RI�WKH�ODNH�KDV�EHHQ�FRQGXFWHG�E\

YDULRXV�LQYHVWLJDWRUV���)ORZHU��6��DQG�)��5��(YDQV����������*UHDW�6DOW�/DNH�DQG�LW�HQYLURQV�KDYH�D

XQLTXH�GLYHUVLW\�RI�IORUD��EHFDXVH�RI�WKH�LQWHUIDFH�EHWZHHQ�IUHVK�DQG�VDOLQH�PDUVKHV�DQG�VRLOV��

+DORSK\WLF�VSHFLHV�DUH�IRXQG�DORQJ�DQG�DGMDFHQW�WR�WKH�EHDFKHV�RI�*UHDW�6DOW�/DNH���)UHVK�ZDWHU

IURP�VWUHDPV��GUDLQDJH�GLWFKHV�DQG�VSULQJV�OHDFKHV�VRPH�RI�WKH�VDOW�IURP�WKH�VRLOV�QHDU�WKH�ODNH�

DQG�DOORZV�D�JUHDWHU�GLYHUVLW\�RI�SODQW�VSHFLHV�LQ�VRPH�DUHDV���6XFK�DUHDV�DUH�TXLWH�H[WHQVLYH�LQ

WKH�GHOWDV�RI�WKH�-RUGDQ�DQG�WKH�%HDU�5LYHUV��DQG�VPDOOHU�LQ�RWKHU�DUHDV�GXH�WR�VSULQJV�RU�VHHSDJH

DUHDV�

3OD\DV�DUH�ORZ�IODW�GHSUHVVLRQV�LQ�WKH�YDOOH\�IORRU�IRUPHG�E\�ERWWRP�FXUUHQWV�RI�DQFLHQW

/DNH�%RQQHYLOOH�LQ�LWV�ODVW�VWDJHV�RI�UHFHVVLRQ���7KH�:HVW�'HVHUW�LV�D�YDVW�FRPSOH[�RI�SOD\DV

ODFHG�ZLWK�LUUHJXODU�EDUV�DQG�ORFDO�GHSUHVVLRQV���6DOW�WROHUDQW�VSHFLHV�IRXQG�RQ�*UHDW�6DOW�/DNH

EHDFKHV�DUH�DOVR�IRXQG�LQ�VRPH�SOD\DV��GHSHQGLQJ�XSRQ�VRLOV��VDOW�JUDGLHQWV�DQG�VXFFHVVLRQDO

VWDJH� 6DOLQH�SODLQV�RU�XSODQGV�H[WHQG�EH\RQG�WKH�SOD\DV�DQG�EHDFKHV�DURXQG�WKH�ODNH�XS�WR�WKH

EDVHV�RI�WKH�PRXQWDLQV���7KH�IORUD�LV�YHU\�GLYHUVH�DQG�LQFOXGHV�KHUEV�DQG�VPDOOHU�VFUXEV���7KHLU

IUHTXHQF\�DQG�ORFDWLRQ�GHSHQG�RQ�WKH�FKDUDFWHU�RI�WKH�VRLO�VXUIDFH�DQG�UDLQIDOO���6OLJKW

GHSUHVVLRQV�XVXDOO\�FROOHFW�ZDWHU�LQ�WKH�VSULQJ�DQG�VXSSRUW�ORFDOL]HG�FKDQJHV�LQ�SODQW�OLIH�

'XQHV�DUH�IRUPHG�DORQJ�WKH�HDVWHUQ�VKRUHV�RI�WKH�ODNH�DQG�RQ�WKH�SODLQV�DQG�IRRWKLOOV

ERUGHULQJ�WKH�VDOW�GHVHUW���'XQHV�QHDU�WKH�ODNH�DUH�FRPSRVHG�RI�ZKLWH�FDOFDUHRXV�RROLWLF�VDQG

IRUPHG�DURXQG�LQYHUWHEUDWH�IHFDO�PDWHULDO��%HDFK�IORUD�LV�YHU\�GLVWLQFW�LQ�VRPH�DUHDV�DQG�LQ�RWKHUV

LW�LV�YHU\�PL[HG���9HJHWDWLRQ�LV�XVXDOO\�UHVWULFWHG�WR�WKH�XSSHU�HGJH�RI�WKH�VKRUHOLQH�ZKHUH�ZDYH

DFWLRQ�LV�OHVV�DQG�IORRGLQJ�E\�EULQH�ODGHQ�ZDWHUV�LV�OLPLWHG�LQ�IUHTXHQF\���0XGIODWV�DUH�D�VSHFLDO

DTXDWLF�VLWH�DQG�SURYLGH�LPSRUWDQW�KDELWDW�IRU�VRPH�ZLOGOLIH�VSHFLHV��VXFK�DV�WKH�6QRZ\�SORYHU��

7KHVH�DUHDV�VXSSRUW�SLFNOHZHHG�DORQJ�WKH�HDVWHUQ�VKRUHV�RI�WKH�ODNH�

9HJHWDWLRQ�RQ�*UHDW�6DOW�/DNH�LVODQGV�LV�TXLWH�YDULDEOH��DQG�UDQJHV�IURP�QR�YHJHWDWLRQ�WR

EURDG�GLYHUVLW\�RQ�$QWHORSH�,VODQG���6RPH�LVODQGV�DUH�PHUH�VDQG�EDUV�ZLWK�OLWWOH�YHJHWDWLRQ�RU

FRYHU��VRPH�KDYH�D�FRQVLGHUDEOH�DPRXQW�RI�YHJHWDWLRQ�LQFOXGLQJ�GHVHUW�VFUXEV��DQG�RWKHUV�DUH

TXLWH�URFN\�DQG�GHYRLG�RI�YHJHWDWLRQ�

7KH�HDVWHUQ�VKRUHOLQH�RI�WKH�ODNH�LV�GRPLQDWHG�E\�PDUVKODQGV�RU�ZHWODQG�W\SH�YHJHWDWLRQ��

7KLV�QDUURZ�VWULS�RI�YHJHWDWLRQ�FRPELQHG�ZLWK�VKDOORZ�ZDWHU�LV�LPSRUWDQW�KDELWDW�IRU�ZLOGOLIH�DQG

PLOOLRQV�RI�ZDWHUIRZO�DQG�VKRUHELUGV���7KH�IDFW�WKDW�UHODWLYHO\�VPDOO�FKDQJHV�LQ�ODNH�OHYHO

LQXQGDWH�RU�H[SRVH�ODUJH�DUHDV�RI�VKRUHOLQH�PHDQV�WKDW�WKH�ODNHVKRUH�IORUD�DUH�FKDUDFWHUL]HG�E\



��

UHSHDWHG�VXFFHVVLRQV���7KH�QRUWK�HQG�RI�WKH�ODNH�KDV�H[WHQVLYH�VWDQGV�RI�VDJHEUXVK�DQG�LV�DQ

LPSRUWDQW�ZLQWHU�DUHD�IRU�VKHHS�DQG�GHHU���%URZVH�W\SH�YHJHWDWLRQ�ORFDWHG�LQ�WKH�3URPRWRU\

0RXQWDLQV�LQFOXGHV�0RXQWDLQ�PDKRJDQ\��6HUYLFHEHUU\�DQG�%LWWHUEUXVK��ZKLFK�DUH�YDOXDEOH�WR

ZLOGOLIH�DV�IRRG�DQG�FRYHU���7KHVH�DUHDV�DOVR�KDYH�MXQLSHU�JURZLQJ�RQ�VWHHS�DQG�URFN\�KLOOVLGHV�

3HUHQQLDO�YHJHWDWLRQ�FRQVLVWV�PDLQO\�RI�JUDVVHV�DQG�YDULRXV�VKUXEV�VXFK�DV�VDJHEUXVK�

UDEELW�EUXVK��JUHDVHZRRG�DQG�VKDGVFDOH��SDUWLFXODUO\�DORQJ�WKH�ZHVW�VLGH�RI�WKH�ODNH���8SODQG�DQG

DJULFXOWXUDO�DUHDV�DOVR�SURYLGH�LPSRUWDQW�ZLOGOLIH�KDELWDW�DQG�VHUYH�DV�FULWLFDO�KDELWDW�ZKHQ�ODNH

OHYHOV�DUH�KLJK�

$9,$1�%,2/2*<

'U��-RVHSK�5��-HKO�-U���VWDWHG�WKDW�¦7KH�*UHDW�6DOW�/DNH�LV�RUQLWKRORJLFDOO\�WKH�PRVW

LPSUHVVLYH�VDOW�ODNH�RQ�WKH�FRQWLQHQW�§��$YLIDXQD�DVVRFLDWHG�ZLWK�WKH�ODNH�DQG�LWV�HQYLURQV�DUH

DEXQGDQW�DQG�GLYHUVH��LQFOXGLQJ�PLJUDWRU\�ZDWHUIRZO��VKRUH�DQG�ZDGLQJ�ELUGV��DQG�PDUVK

DVVRFLDWHG�VRQJELUGV���2YHU�����GLIIHUHQW�VSHFLHV�KDYH�EHHQ�LGHQWLILHG���6HYHUDO�PLOOLRQ

LQGLYLGXDO�ELUGV�XVH�WKH�ODNH�DUHD�LQ�VSULQJ��VXPPHU�DQG�IDOO�PLJUDWLRQ���6RPH�XQLTXH�ZLQWHU

YLVLWRUV�RFFXU�LQ�WKH�DUHD�LQFOXGLQJ�RQH�RI�WKH�ODUJHVW�FRQFHQWUDWLRQV�RI�%DOG�HDJOHV�LQ�WKH���

FRQWLJXRXV�8QLWHG�6WDWHV��DQG�D�VLQJOH�IODPLQJR��3LQN�)OR\G��WKH�IDPRXV�HVFDSHH�IURP�7UDF\

$YLDU\�LQ�6DOW�/DNH�&LW\���

:DWHU�ELUGV�RQ�*UHDW�6DOW�/DNH

7KH�*UHDW�6DOW�/DNH�KDV�H[WHQVLYH�SRSXODWLRQV�RI�ZDWHUELUGV��7KHVH�VSHFLHV�DUH�SULPDULO\

FRORQLDO�QHVWHUV�DQG�FDQ�EH�IRXQG�RQ�WKH�ODQGV�RU�PDUVKHV�DGMDFHQW�WR�WKH�ODNH��RU�RQ�WKH�LVODQGV

DQG�GLNHV�FDXVHZD\V�ZLWKLQ�WKH�ODNH��7KHUH�DUH�WKUHH�SULPDU\�KDELWDW�W\SHV�XWLOL]HG�DV�E\�WKHVH

ELUGV�IRU�QHVWLQJ�ORFDWLRQV��RSHQ�JURXQG��WKH�LQWHUIDFH�EHWZHHQ�RSHQ�ZDWHU�DQG�HPHUJHQW

YHJHWDWLRQ��DQG�DUHDV�RI�ZRRG\�YHJHWDWLRQ�

7KH�JURXQG�QHVWLQJ�LQFOXGH�&DOLIRUQLD�JXOOV��ZKLFK�QHVW�RQ�LVODQGV�LQ�WKH�ODNH�DQG�RQ

GLNHV�RU�FDXVHZD\V�WKDW�WUDQVHFW�WKH�ODNH��(JJ�,VODQG�DQG�GLNHV�DW�WKH�,0&�.DOLXP�3RWDVK

RSHUDWLRQ�LQ�%HDU�5LYHU�%D\�DUH�VLWHV�IRU�JXOO�FRORQLHV��:KLWH�SHOLFDQV�QHVW�RQ�*XQQLVRQ�,VODQG�

7KH�H[WUHPHO\�UHPRWH�LVODQG�SURYLGHV�VHFXULW\�IURP�GLVWXUEDQFH�DQG�SUHGDWRUV��7KH�SHOLFDQV�IO\

IURP�WKH�LVODQG�GDLO\�WR�IRUDJH�IRU�ILVK�LQ�WKH�IUHVKZDWHU�PDUVKHV�DQG�UHVHUYRLUV��WKHQ�UHWXUQ�DW�WKH

HQG�RI�WKH�GD\�WR�EULQJ�IRRG�EDFN�WR�WKH�URRNHU\��%ODFN�QHFNHG�VWLOWV�DQG�$PHULFDQ�DYRFHWV�QHVW

RQ�IODW�PXG�SOD\DV�DURXQG�WKH�ODNH��7KHVH�VLWHV�DUH�DGMDFHQW�WR�WKHLU�IDYRUHG�VKDOORZ�ZDWHU

IHHGLQJ�DUHDV��6QRZ\�SORYHUV�VHOHFW�SOD\DV�ZLWK�OLWWOH�YHJHWDWLRQ�DURXQG�WKH�ODNH�IRU�QHVWLQJ�VLWHV�

%LUGV�ZKLFK�VHOHFW�WKH�LQWHUIDFH�RI�RSHQ�ZDWHU�DUHDV�DQG�WKH�EHJLQQLQJ�RI�WKH�HPHUJHQW

YHJHWDWLRQ��VXFK�DV�EXOUXVK�VSHFLHV��RI�WKH�H[WHULRU�PDUVKHV�LQFOXGH�:KLWH�IDFHG�LELV��)UDQNOLQ

JXOOV�DQG�WHUQ�VSHFLHV��ZKLFK�DUH�RIWHQ�IRXQG�FRQMXQFWLYHO\�LQ�QHVWLQJ�FRORQLHV�DURXQG�WKH�ODNH�

(DUHG�JUHEHV�DOVR�XWLOL]H�WKLV�KDELWDW�W\SH��DOWKRXJK�WKH\�DUH�QRW�QHFHVVDULO\�QHVWLQJ�DORQJ�ZLWK

WKH�VSHFLHV�SUHYLRXVO\�PHQWLRQHG��7KH�SRSXODWLRQV�RI�WKHVH�VSHFLHV�DUH�VXEVWDQWLDO�LQ�PDJQLWXGH�



��

$V�WKH�ODNH�OHYHOV�IOXFWXDWH��WKH�ORFDWLRQ�RI�WKH�EXOUXVK�RSHQ�ZDWHU�LQWHUIDFH�FRQVWDQWO\�FKDQJHV��

,I�WKH�PRYHPHQW�RI�WKH�ODNH©V�VKRUHOLQH�LV�REVWUXFWHG��LI�ZDWHU�ZHUH�QRW�DOORZHG�WR�EHFRPH

JUDGXDOO\�VKDOORZ��RU�LI�VDOLQLWLHV�ZHUH�WR�LQFUHDVH�JUHDWO\��WKHVH�KDELWDWV�ZRXOG�EH�ORVW��DORQJ

ZLWK�WKH�SRSXODWLRQV�RI�ELUGV�WKDW�LQKDELW�DQG�UHO\�XSRQ�WKHP�

7KHUH�LV�DQRWKHU�JURXS�RI�VSHFLHV�ZKLFK�XWLOL]H�D�UHODWLYHO\�UDUH�KDELWDW�W\SH�DURXQG�WKH

ODNH��7KLV�LV�ZRRG\�YHJHWDWLRQ�LQ�WKH�IRUP�RI�WUHHV�DQG�ODUJH�VKUXEV��7KHVH�DUH�XVXDOO\�IRXQG

DORQJ�WKH�ZDWHUZD\V�HQWHULQJ�WKH�PDUVKHV�RU�SODQWHG�DORQJ�GLNHV�DQG�XSODQGV�E\�ZLOGOLIH

PDQDJHUV���$OO�RI�WKH�WUHHV�EHORZ�ODNH�HOHYDWLRQ������IHHW�ZHUH�NLOOHG�E\�VDOW�ZDWHU�DQG�RU

IORRGLQJ�GXULQJ�WKH�PLG�����
V��6RPH�RI�WKH�GHDG�WUHHV�VWLOO�SHUVLVW��DQG�QHZ�WUHHV�KDYH�EHHQ

SODQWHG�RU�KDYH�QDWXUDOO\�UH�HVWDEOLVKHG�WKHPVHOYHV��7KHVH�WUHHV�DUH�HVVHQWLDO�QHVWLQJ�VLWHV�IRU

VXFK�VSHFLHV�DV��*UHDW�%OXH�KHURQV��6QRZ\�HJUHWV��%ODFN�FURZQHG�QLJKW�KHURQV�DQG�'RXEOH�

FUHVWHG�FRUPRUDQWV��2WKHU�VSHFLHV�VXFK�DV�UDSWRUV�XWLOL]H�WKHVH�WUHHV�DV�ZHOO�

7KH�RSHQ�RU�SHODJLF�DUHDV�RI�WKH�ODNH�DUH�YHU\�LPSRUWDQW�WR�PDQ\�ELUGV��7KHVH�DUHDV�DUH

SULPDULO\�XVHG�IRU�HLWKHU�IRUDJLQJ�RU�UHVWLQJ��(DUHG�JUHEHV�DQG�5HG�QHFNHG�SKDODURSHV�IHHG�RQ

EULQH�VKULPS�LQ�WKH�RSHQ�ZDWHUV�RI�WKH�ODNH��*XOOV�DUH�REVHUYHG�WKHUH�DV�ZHOO��7KH\�IHHG�XSRQ

GHDG�EULQH�VKULPS�ZKLFK�FROOHFW�LQ�ZLQGURZV�RU�VWUHDNV��'XULQJ�WKH�IDOO�DQG�ZLQWHU��KXJH�IORFNV

RI�GXFNV�DUH�IRXQG�RQ�WKH�RSHQ�ZDWHUV�RI�WKH�ODNH�UHVWLQJ�DQG�DSSDUHQWO\�IHHGLQJ�RQ�WKH�VWUHDNV�RI

EULQH�VKULPS�HJJV�

:DWHUIRZO�

7KH�*UHDW�6DOW�/DNH�LV�ORFDWHG�RQ�WKH�ZHVWHUQ�HGJH�RI�WKH�&HQWUDO�)O\ZD\�DQG�WKH�HDVWHUQ

HGJH�RI�WKH�3DFLILF�)O\ZD\��7KHVH�FRUULGRUV�DUH�WKH�PDMRU�URXWHV�WKDW�GLIIHUHQW�SRSXODWLRQV�RI

ELUGV�XWLOL]H�ZKHQ�PLJUDWLQJ�QRUWK�DQG�VRXWK��7KHVH�IO\ZD\V�ZHUH�HVWDEOLVKHG�UHVXOWDQW�RI

DQDO\]LQJ�ELUG�EDQGLQJ�GDWD�RYHU�WLPH��,W�ZDV�GLVFRYHUHG�WKDW�ELUGV�W\SLFDOO\��DOWKRXJK�QRW

H[FOXVLYHO\��PLJUDWH�LQ�QRUWK�VRXWK�FRUULGRUV�

7KHUH�DUH�PDQ\�VSHFLHV�RI�ZDWHUIRZO�WKDW�KDYH�EHHQ�GRFXPHQWHG�RQ�DQG�DURXQG�WKH�*UHDW

6DOW�/DNH���2YHU�����RI�WKH�ZHVWHUQ�SRSXODWLRQ�RI�7XQGUD�VZDQV�XWLOL]H�WKH�ODNH�DV�D�VWRSRYHU

DQG�IRUDJLQJ�DUHD�GXULQJ�WKHLU�PLJUDWLRQ��$V�PDQ\�DV��������ELUGV�KDYH�EHHQ�REVHUYHG�DW�SHDN

WLPHV��7KH\�XWLOL]H�WKH�ODUJH�ODNH�DUHDV�ZLWKLQ�WKH�:LOGOLIH�0DQDJHPHQW�$UHDV�DQG�DW�%HDU�5LYHU

5HIXJH��6DJR�SRQGZHHG�JURZV�LQ�WKHVH�XQLWV�DQG�LV�D�SUHIHUUHG�IRUDJH��7UXPSHWHU�VZDQV�DOVR

LQKDELW�WKH�DUHD��7KH�86)	:6�KDV�EHHQ�WUDQVSODQWLQJ�7UXPSHWHU�VZDQV�KHUH�IURP�DUHDV�ZKHUH

WKHLU�SRSXODWLRQV�KDYH�H[FHHGHG�WKH�IRRG�VRXUFH��7KH�JRDO�LV�WR�EURDGHQ�WKH�UDQJH�RI�WKHVH�ELUGV

DFURVV�WKH�ZHVW�

$�QXPEHU�RI�GXFNV�DUH�IRXQG�LQ�WKH�PDUVKHV�DURXQG�WKH�ODNH��7KHVH�ELUGV�EUHHG�DQG

SURGXFH�\RXQJ�KHUH��7KH�KDELWDW�W\SHV�XVHG�DUH�XSODQG�DUHDV�DQG�HPHUJHQW�PDUVKHV��7KH�QXPEHUV

IROORZLQJ�WKH�VSHFLHV�UHSUHVHQW�EUHHGLQJ�SDLUV��WKH�WRWDO�QXPEHUV�RI�LQGLYLGXDOV�LV�GRXEOH�WKH

EUHHGLQJ�SDLU�QXPEHU��3LQWDLO��������*DGZDOO���������&LQQDPRQ�7HDO���������0DOODUGV���������

5XGG\�GXFNV���������5HGKHDGV���������DQG�6KRYHOOHUV���������7KHUH�DUH�DOVR�DERXW������
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EUHHGLQJ�SDLUV�RI�&DQDGD�JHHVH�WKDW�XWLOL]H�WKH�ODNH�DQG�PDUVKHV�

:DWHUIRZO�WKDW�DUH�SURGXFHG�HOVHZKHUH��W\SLFDOO\�QRUWK�RI�8WDK��XVH�WKH�PDUVKHV�DQG�ODNH

DV�D�VWRSRYHU�SRLQW�GXULQJ�WKHLU�PLJUDWLRQ��/DUJH�QXPEHUV�RI�WZR�VSHFLHV�XVH�WKH�ODNH�DV�D�VWDJLQJ

DQG�PROWLQJ�DUHD��7KH\�IO\�KHUH�IURP�RWKHU�DUHDV�DQG�XVH�WKH�ODUJH�RSHQ�ZDWHU�ODNHV�IRU�VHFXULW\

DQG�IRUDJLQJ��:DWHUIRZO�PROW�WKHLU�IOLJKW�IHDWKHUV�GXULQJ�WKH�VXPPHU��DQG�DUH�IOLJKWOHVV�GXULQJ

WKLV�����ZHHN�SHULRG��7KH�ODUJH�RSHQ�ZDWHU�DUHDV�DOORZ�WKHP�WR�HVFDSH�SUHGDWRUV�GXULQJ�WKLV

YXOQHUDEOH�SHULRG��3HDN�3LQWDLO�QXPEHUV�LQ�ODWH�VXPPHU�DUH�DERXW������������ZKLFK�LV�DERXW����

RI�WKH�FRQWLQHQWDO�SRSXODWLRQ�RI�WKHVH�ELUGV��*UHHQ�ZLQJ�WHDO�QXPEHUV�SHDN�DW���������GXULQJ�WKLV

PROWLQJ�DQG�VWDJLQJ�SHULRG���3RSXODWLRQ�QXPEHUV�RI�WKH�IROORZLQJ�VSHFLHV�DOVR�XWLOL]H�WKH�ODNH

GXULQJ�PLJUDWLRQ�SHULRGV���*DGZDOO����������&LQQDPRQ�7HDO���������0DOODUGV����������5XGG\

GXFNV���������&DQDGD�JHHVH���������5HGKHDGV����������&DQYDVEDFNV���������DQG�6KRYHOOHUV

��������

:LQWHULQJ�SRSXODWLRQV�RI�ZDWHUIRZO�DUH�GHSHQGHQW�XSRQ�KDELWDW�DQG�FOLPDWLF�FRQGLWLRQV�

ZKLFK�FKDQJH�IURP�\HDU�WR�\HDU��7KH�DPRXQW�RI�ZDWHU�ZKLFK�LV�QRW�IUR]HQ�DQG�WKH�DYDLODELOLW\�RI

IRRG�DUH�WKH�SULPDU\�IDFWRUV�JRYHUQLQJ�DEXQGDQFH�RI�ELUGV�GXULQJ�WKH�ZLQWHU��,I�WKH�ZLQWHU�LV

VHYHUH�DQG�PRVW�RI�WKH�PDUVKHV�DUH�IUR]HQ�RYHU�DQG�UHODWLYHO\�GHHS�VQRZV�FRYHU�WKH�JURXQG��ELUGV

PLJUDWH�VRXWK�XQWLO�PRUH�IDYRUDEOH�FRQGLWLRQV�DUH�HQFRXQWHUHG�

8':5�SDUWLFLSDWHV�ZLWK�RWKHU�VWDWHV�DQG�WKH�86)	:6�LQ�WKH�PDQDJHPHQW�RI�PLJUDWLQJ

ZDWHUIRZO��%LUGV�WKDW�FDQ�PRYH�LQ�RQH�GD\�IURP�VWDWH�WR�VWDWH�RU�HYHQ�EHWZHHQ�FRXQWULHV��QHHG�WR

KDYH�FRRUGLQDWHG�PDQDJHPHQW��8WDK�FRQGXFWV�VHYHUDO�VXUYH\V�HDFK�\HDU�WR�GHWHUPLQH�SRSXODWLRQ

QXPEHUV�RI�ELUGV�LQ�WKH�VWDWH��7KHVH�FRXQWV�DUH�FRRUGLQDWHG�ZLWK�WKH�RWKHU�VWDWHV�VR�D�FRQWLQHQWDO

SRSXODWLRQ�LV�SRVVLEOH�WR�GHWHUPLQH��)RU�H[DPSOH��WKH�VWDWHV�FRQGXFW�PLG�ZLQWHU�VXUYH\V�EHWZHHQ

-DQXDU\�������WR�HVWDEOLVK�ZLQWHULQJ�SRSXODWLRQ�GDWD�

+DELWDW�5HODWLRQVKLSV

7KHUH�DUH�ILYH�PDMRU�KDELWDW�W\SHV�DURXQG�WKH�ODNH�WKDW�DUH�XVHG�E\�ZDWHUIRZO�VSHFLHV��7KH\�DUH�

8SODQGV��WKLV�KDELWDW�LV�IRXQG�DW�VOLJKWO\�KLJKHU�OHYHOV�WKDQ�DGMDFHQW�PDUVKHV��DQG�LV

XVXDOO\�FKDUDFWHUL]HG�E\�GU\�JURXQG�DQG�VSHFLHV�RI�JUDVVHV��IRUEV�DQG�VKUXEV�WKDW�IDYRU�WKLV

FRQGLWLRQ��8SODQGV�DUH�WKH�PRVW�OLPLWHG�RI�WKH�W\SHV�RI�KDELWDWV�DURXQG�WKH�ODNH��7KHVH�DUH�WKH

DUHDV�WKDW�DUH�EHVW�VXLWHG�WR�GHYHORSPHQW��IDUPLQJ�DQG�RWKHU�DFWLYLWLHV�RI�KXPDQV��0DQ\

ZDWHUIRZO�VSHFLHV�SUHIHU�WR�QHVW�LQ�XSODQG�VLWHV��WKHQ�OHDG�WKHLU�EURRGV�RI�GXFNOLQJV�WR�WKH

PDUVKHV�WR�UHDU�WKHP�

(PHUJHQW�IUHVK�ZDWHU�PDUVK�LV�WKH�QH[W�KDELWDW�IUHTXHQWO\�HQFRXQWHUHG�DV�WKH�HOHYDWLRQ

JHWV�FORVHU�WR�WKH�ODNH�OHYHO��7KHUH�DUH�DSSUR[LPDWHO\���������DFUHV�RI�WKLV�ZHWODQG�W\SH�DURXQG

WKH�ODNH��SULQFLSDOO\�RQ�WKH�HDVW�VLGH��7KH�PDMRU�VXUIDFH�ZDWHU�LQIORZV�WR�WKH�ODNH�UXQ�WKURXJK

WKHVH�DUHDV��0DQ\�LPSRXQGPHQWV�KDYH�EHHQ�FRQVWUXFWHG�E\�WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�

WKH�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH��SULYDWH�ODQG�RZQHUV�ZKLFK�LQFOXGH�GXFN�FOXEV��DQG�WKH
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ZHWODQGV�PLWLJDWLRQ�VLWHV�RI�.HQQHFRWW�&RSSHU�&RUSRUDWLRQ��DQG�WKH�6DOW�/DNH�,QWHUQDWLRQDO

$LUSRUW�$XWKRULW\��7KH�1DWXUH�&RQVHUYDQF\�DQG�WKH�8WDK�5HFODPDWLRQ�DQG�0LWLJDWLRQ

&RPPLVVLRQ�DOVR�RZQ�HPHUJHQW�PDUVK�ZHWODQGV��7KHVH�DUHDV�DUH�SULQFLSDOO\�LPSRXQGHG�ZDWHU�

ZKLFK�VXSSRUWV�PDUVK�SODQWV�LQFOXGLQJ�EXOUXVK�DQG�FDWWDLO���2WKHU�ODQG�W\SHV�DVVRFLDWHG�ZLWK�WKLV

KDELWDW�LQFOXGH�VPDOO�SRQGV�IRXQG�ZLWKLQ�WKH�HPHUJHQW�YHJHWDWLRQ�DQG�ODUJH�ERGLHV�RI�ZDWHU

ZKHUH�WKH�GHSWK�SUHFOXGHV�WKH�HVWDEOLVKPHQW�RI�WKHVH�VSHFLHV��'LNHV�DQG�VPDOO�LVODQGV�DUH�DOVR

IRXQG�LQ�WKHVH�PDUVKHV��7KH\�DUH�SDUWLFXODUO\�LPSRUWDQW�DV�QHVWLQJ�DQG�UHVWLQJ�VLWHV�EHFDXVH��DV

ZDWHU�OHYHOV�FKDQJH��WKH\�XVXDOO\�VWD\�GU\�

0XGIODWV�DQG�SOD\DV�DUH�DQRWKHU�PDMRU�KDELWDW�W\SH�DURXQG�WKH�ODNH��7KHVH�DUHDV�DUH

FKDUDFWHUL]HG�E\�D�YHU\�ORZ�JUDGLHQW��$V�WKH�ODNH�OHYHO�IOXFWXDWHV�WKHVH�DUHDV�EHFRPH�LQXQGDWHG�

WKHQ�GU\�RXW��7KH�ZDWHU�OHYHOV�FDQ�FKDQJH�GXH�WR�UXQRII�RU�ZLQGV��7KH�ODNH�LV�VR�ZLGH�DQG

VKDOORZ�WKDW��DV�WKH�ZLQG�EORZV�DFURVV�LW��ZDWHU�LV�SXVKHG�WR�WKH�ZLQGZDUG�VLGH�LQFUHDVLQJ�ZDWHU

OHYHOV�RQH�IRRW�RU�PRUH�GXH�WR�WKLV�WLGH�OLNH�SKHQRPHQRQ���3UHFLSLWDWLRQ�RU�VQRZ�PHOW�FDQ�DOVR�ILOO

ORZ�VSRWV�LQ�WKHVH�DUHDV��FUHDWLQJ�HSKHPHUDO�SRQGV�ZKLFK�DUH�H[FHOOHQW�VLWHV�IRU�LQYHUWHEUDWHV�

7KH�YHJHWDWLRQ�RQ�WKH�PXGIODWV�DQG�SOD\DV�LV�RIWHQ�YHU\�VSDUVH�DQG�FRPSRVHG�RI�SODQW�VSHFLHV

WKDW�DUH�YHU\�WROHUDQW�WR�KLJK�VDOLQLWLHV��7KHVH�LQFOXGH�VDOW�JUDVV�DQG�SLFNOHZHHG��0XGIODWV�DQG

SOD\DV�DUH�LPSRUWDQW�WR�ZDWHUIRZO�IRU�IHHGLQJ�DQG�UHVWLQJ��7KH�ODFN�RI�YHJHWDWLRQ�SURYLGHV�D

YLVXDO�VHFXULW\�IURP�SUHGDWRUV�

7KH�IRXUWK�KDELWDW�W\SH�RQ�WKH�ODNH�DUH�WKH�EUDFNLVK�ZDWHU�DUHDV��7KHVH�DUH�ORFDWHG�ZKHUH

WKH�IUHVKZDWHU�IURP�WKH�PDUVKHV�IORZV�LQWR�WKH�VDOLQH�ZDWHU�RI�WKH�*UHDW�6DOW�/DNH��7KH�UHVXOWDQW

PL[LQJ�RI�WKH�ZDWHUV�SURYLGHG�D�UDQJH�RI�VDOLQLWLHV�WKDW�DOORZ�D�GLYHUVH�JURXSV�RI�SODQWV��

LQYHUWHEUDWHV�DQG�VRPHWLPHV�ILVKHV�WR�H[LVW�WKHUH��:DWHU�GHSWKV�DUH�RIWHQ�VKDOORZ�DQG�WKH�ELUGV

XVH�WKHVH�DUHDV�H[WHQVLYHO\�IRU�IHHGLQJ��

7KH�ILIWK�PDMRU�KDELWDW�W\SH�LV�WKH�RSHQ�ZDWHU�RU�SHODJLF�DUHD�RI�WKH�ODNH�LWVHOI���:KHQ�WKH

VXUIDFH�ZDWHU�LV�UHODWLYHO\�FDOP��KXJH�QXPEHUV�RI�ZDWHUIRZO�UDIW�LQ�WKHVH�DUHDV��7KHUH�DUH�IHZ

GLVWXUEDQFHV�DQG�WKH�ELUGV�DUH�DEOH�WR�UHVW�ZLWKRXW�PROHVWDWLRQ��7KHVH�DUHDV�DOVR�SURYLGH

LPSRUWDQW�IRUDJLQJ�RSSRUWXQLWLHV��%ULQH�IOLHV�DUH�IRXQG�RQ�IORDWLQJ�ELWV�RI�YHJHWDWLRQ�DQG�EULQH

VKULPS�DQG�EULQH�VKULPS�F\VWV�FDQ�EH�IRXQG�IORDWLQJ�RQ�WKH�ODNH�VXUIDFH��+XJH�IORFNV�RI

*ROGHQH\HV�DQG�6KRYHOOHUV�KDYH�EHHQ�REVHUYHG�RQ�WKH�ODNH��SUHVXPDEO\�IHHGLQJ�RQ�WKHVH

UHVRXUFHV��'XULQJ�WKH�ZLQWHU�WKHUH�DUH�RWKHU�VSHFLHV�RI�PDULWLPH�ZDWHUIRZO�WKDW�DUH�RFFDVLRQDOO\

REVHUYHG�RQ�WKHVH�H[SDQVLYH�RSHQ�ZDWHUV��7KHVH�VSHFLHV�LQFOXGH�2OGVTXDZV�DQG�6FRWHUV�

6KRUHELUGV�

7KH�*UHDW�6DOW�/DNH�KDV�RQH�RI�WKH�ODUJHVW�VKRUHELUG�FRQFHQWUDWLRQV�LQ�WKH�ZRUOG��2YHU

WKLUW\�ILYH�VSHFLHV�RI�VKRUHELUGV�DUH�IRXQG�LQ�WKH�:HVWHUQ�+HPLVSKHUH���6RUHQVHQ���������0DQ\

RI�WKHVH�YLVLW�WKH�*UHDW�6DOW�/DNH�HDFK�\HDU�DQG�LQFOXGH�WKH�$YRFHW��%ODFN�QHFNHG�VWLOW��.LOOGHHU

DQG�/RQJ�ELOOHG�FXUOHZ�DV�D�IHZ�RI�WKH�PRUH�FRPPRQ�VSHFLHV���
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0DQ\�RI�WKHVH�ELUGV�XQGHUWDNH�H[WUDRUGLQDU\�PLJUDWLRQV�ZLWK�VRPH�ELUGV�WUDYHOLQJ�XS�WR

����WKRXVDQG�PLOHV��2YHU����SHUFHQW�RI�WKH�ZRUOG�SRSXODWLRQ�RI�:LOVRQ©V�SKDODURSHV�����������

WKH�ODUJHVW�VWDJLQJ�SRSXODWLRQ�LQ�WKH�ZRUOG��GHSHQGV�RQ�*UHDW�6DOW�/DNH���7KH�ODUJHVW�SRSXODWLRQ

RI�$PHULFDQ�DYRFHWV�����������DQG�%ODFN�QHFNHG�VWLOWV����������LQ�WKH�3DFLILF�IO\ZD\��DQG�RYHU

���SHUFHQW�RI�DOO�5HG�QHFNHG�SKDODURSHV�����������VWRS�RYHU�RQ�*UHDW�6DOW�/DNH���7KH�ODNH�DOVR

KRVWV�WKH�ZRUOG©V�ODUJHVW�DVVHPEODJH�RI�6QRZ\�SORYHUV�����������DQG�WKH�RQO\�VWDJLQJ�DUHD�IRU

0DUEOHG�JRGZLWV����������LQ�WKH�LQWHULRU�UHJLRQ�RI�WKH�8QLWHG�6WDWHV���$�VLQJOH�GD\�FRXQW�RI

/RQJ�ELOOHG�GRZLWFKHU�UHFRUGHG���������6KXIRUG���������

+DELWDW�5HODWLRQVKLSV

7KH�PRVW�VLJQLILFDQW�DVSHFW�RI�WKH�*UHDW�6DOW�/DNH�HFRV\VWHP�LV�WKH�JUHDW�GLYHUVLW\�RI

VSHFLILF�KDELWDWV�FUHDWHG�IURP�WKH�LQWHJUDWLRQ�RU�FORVH�DVVRFLDWLRQ�RI�IUHVK�DQG�VDOW�ZDWHU�V\VWHPV

ZKLFK�FUHDWHV�D�IOXFWXDWLQJ�¦PRVDLF§�RI�ODQG�IRUPV��YHJHWDWLYH�FRYHU��ZDWHU��DQG�VDOLQLW\���6HYHUDO

KDELWDW�W\SHV��QDWXUDO�DQG�PDQ�PDGH�DUH�GHVFULEHG�EHORZ�WR�LOOXVWUDWH�WKH�LPSRUWDQFH�RI�HDFK

PLFUR�KDELWDW���0DQDJHPHQW�DQG�FRQVHUYDWLRQ�HIIRUWV�PXVW�FRQVLGHU�HDFK�VSHFLILF�KDELWDW�DQG�WKH

VSHFLHV�WKDW�IUHTXHQW�WKHVH�DUHDV�

)UHVK�DQG�VDOW�ZDWHU�LQWHUIDFHV�DUH�FUHDWHG�ZKHUH�IORZLQJ�IUHVK�ZDWHU�LQWUXGHV�GLUHFWO\�LQWR

WKH�ODNH�VXFK�DV�DW�WKH�RXWIORZV�RI�VHYHUDO�VPDOO�VWUHDPV�HQWHULQJ�WKH�ODNH�IURP�WKH�HDVW�VKRUH��

7KHVH�DUHDV�SURYLGH�LPSRUWDQW�IRUDJLQJ�DUHDV�IRU�EUHHGLQJ�DQG�EURRGLQJ�VXPPHU�VKRUHELUGV�DQG

IRU�VWDJLQJ�VKRUHELUGV�

5LSDULDQ�ULYHULQH�DQG�HPHUJHQW�ZHWODQG�KDELWDWV�RFFXU�ZKHUH�IORZLQJ�VWUHDPV�HQWHU�LQWR

IUHVK�ZDWHU�HPHUJHQW�PDUVK�FRPSOH[HV��VXFK�DV�LQ�PDQDJHG�ZLOGOLIH�DUHDV�DQG�PDUVKHV���7KHVH

DUHDV��ZLWK�WKHLU�DVVRFLDWHG�WUHHV��DUH�LPSRUWDQW�IRUDJLQJ�DQG�QHVWLQJ�DUHDV�IRU�ILVK�HDWLQJ�ELUGV�

SURYLGH�ZLQWHU�SHUFK�DQG�URRVW�VLWHV�IRU�%DOG�HDJOHV��DQG�PLJUDWRU\�FRUULGRUV�IRU�VRQJ�ELUGV�

6DOW�SOD\DV��PXG�IODWV�DQG�RWKHU�ODNH�LQWHUIDFHV�RFFXU�DW�QXPHURXV�ORFDWLRQV�WKURXJKRXW

WKH�H[WUHPHO\�VKDOORZ�*UHDW�6DOW�/DNH�EDVLQ���7KHVH�HQYLURQPHQWV�VKLIW�VHDVRQDOO\�DQG�ZLWK�ODNH

OHYHO�IOXFWXDWLRQV���7KHVH�DUHDV�DUH�FULWLFDO�WR�6QRZ\�SORYHUV�IRU�QHVWLQJ��DQG�SURYLGLQJ�IRUDJLQJ

DQG�VWDJLQJ�DUHDV�IRU�QXPHURXV�VKRUHELUGV��LQFOXGLQJ�WHQV�RI�WKRXVDQGV�RI�DYRFHWV�DQG�VWLOWV���7KH

DVVRFLDWHG�VKRUHOLQH�VXSSRUWV�D�UREXVW�SRSXODWLRQ�RI�EULQH�IOLHV�ZKLFK�LV�D�VLJQLILFDQW�DYLDQ�IRRG

VRXUFH���7KH�WUDQVLWRU\�QDWXUH�RI�WKLV�KDELWDW�W\SH�LQWURGXFHV�D�FRQVWDQW�G\QDPLF�VWDWH�VR�WKDW

HPHUJHQW�YHJHWDWLYH�VWDQGV�DUH�FRQVWDQWO\�VKLIWLQJ�EHWZHHQ�HDUO\�DQG�ODWH�VHULDO�VWDJHV�DV�WKH

ZDWHU�OHYHOV�DGYDQFH�DQG�UHFHGH���$�ULFK�PRVDLF�SDWWHUQ�RI�KDELWDW�W\SHV�LV�WKH�UHVXOW���6RPH

H[DPSOHV�LQFOXGH�)DUPLQJWRQ�%D\��+RZDUG�6ORXJK��DQG�WKH�DUHDV�ZHVW�RI�H[LVWLQJ�:DWHUIRZO

0DQDJHPHQW�$UHDV�DQG�7KH�1DWXUH�&RQVHUYDQF\�ZHWODQGV��7KHUH�DUH�QXPHURXV�HSKHPHUDO�SRROV

WKDW�DUH�DVVRFLDWHG�ZLWK�WKH�PXG�IODWV�DQG�SOD\DV��7KH\�DUH�UHVXOWDQW�RI�VOLJKW�FKDQJHV�LQ

WRSRJUDSK\�DQG�SUHFLSLWDWLRQ��RYHUODQG�UXQRII��ZLQG�WLGHV�IURP�WKH�PDLQ�ODNH�DQG�UHFHGLQJ�ODNH

OHYHOV��7KHVH�VPDOO�SRROV�FUHDWH�FULWLFDO�KDELWDWV�IRU�ZDWHUIRZO��ZDGLQJ�DQG�ZDWHU�ELUGV��7KH\

FUHDWH�XQLTXH�SODFHV�IRU�IRRG�SURGXFWLRQ�RI�LQYHUWHEUDWHV�DQG�YHJHWDWLYH�VSHFLHV�
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6DOLQLW\�OHYHOV�YDU\�DURXQG�WKH�PDLQ�ERG\�RI�WKH�ODNH�GXH�WR�JHRJUDSKLF�ORFDWLRQ�DQG�WKH

SUHVHQFH�RI�PDQ�PDGH�VWUXFWXUHV���$�FRUUHVSRQGLQJ�YDULHW\�RI�SODQWV�DQG�LQYHUWHEUDWHV�DUH

GHSHQGHQW�RQ�WKHVH�GLIIHULQJ�VDOLQH�KDELWDWV���(DFK�VSHFLHV�KDV�DQ�RSWLPXP�UDQJH�RI�SUHIHUUHG

VDOLQLW\�OHYHOV��DQG�WKLV�ZLGH�VSHFWUXP�RI�VDOLQLWLHV�SURYLGHV�XQLTXH�DQG�FULWLFDO�KDELWDW�IRU

ZLOGOLIH���%ULQH�VKULPS�SOD\�D�VLJQLILFDQW�UROH�LQ�WKH�*UHDW�6DOW�/DNH�HFRV\VWHP�DQG��DORQJ�ZLWK

EULQH�IOLHV��DUH�WKH�NH\VWRQH�VSHFLHV�VXSSRUWLQJ�PDQ\�RI�WKH�ZDWHU��DQG�VKRUHELUG�VSHFLHV�WKDW

IUHTXHQW�WKH�ODNH���$�SULPDU\�UHDVRQ�IRU�WKH�KHPLVSKHULFDOO\�LPSRUWDQW�ELUG�QXPEHUV�DW�*UHDW�6DOW

/DNH�LV�WKH�ODNH©V�FDSDFLW\�WR�SURGXFH�PLOOLRQV�RI�SRXQGV�RI�HDVLO\�IRUDJHG�SURWHLQ�DW�WKH

DSSURSULDWH�WLPHV�IRU�VWDJLQJ�DQG�PROWLQJ�IRU�PLJUDWRU\�ELUGV�

*HQHUDOO\��WKH�QRUWK�DUP��*XQQLVRQ�%D\��DQG�WKH�ZHVW�DQG�VRXWK�VKRUHV�DUH�WKH�PRVW

VDOLQH��DQG�VXSSRUW�EULQH�VKULPS�DW�KLJK�ODNH�HOHYDWLRQV���7KH�QRUWKHDVW��HDVW�DQG�VRXWKHDVW�VLGH�RI

WKH�ODNH�LV�OHVV�VDOLQH�DQG�VXSSRUW�ELQH�VKULPS�DQG�RWKHU�LQYHUWHEUDWHV�GXULQJ�DYHUDJH�DQG�ORZHU

ODNH�HOHYDWLRQ�\HDUV���7KHVH�RSHQ�ODNH�DQG�OLWWRUDO�]RQHV�DUH�H[FHSWLRQDOO\�LPSRUWDQW�WR

SKDODURSHV��)UDQNOLQ�DQG�&DOLIRUQLD�JXOOV�DQG�(DUHG�JUHEHV���7KH�HDVW�VKRUH�RI�WKH�ODNH�KDV�PDQ\

SURGXFWLYH�KDELWDWV�GXH�WR�WKH�IUHVK�ZDWHU�GHOWDV�RI�WKH�-RUGDQ��:HEHU�DQG�%HDU�ULYHUV��DQG

QXPHURXV�VPDOOHU�:DVDWFK�)URQW�VWUHDPV���7KH�KLVWRULF�-RUGDQ�DQG�WKH�:HEHU�5LYHU�GHOWDV�KDYH

EHHQ�DEDQGRQHG�DQG�UHFHLYH�OLWWOH�RU�QR�QDWXUDO�IORZ���7KHVH�DUH�YHU\�SURGXFWLYH�DUHDV�IRU

ZDWHUIRZO��FRORQLDO�QHVWHUV�DQG�PD\�VKRUHELUGV��LQFOXGLQJ�'RZLWFKHUV��<HOORZOHJV�DQG�*RGZLWV�

'DYLV�&RXQW\�FROOHFWHG�LQIRUPDWLRQ�RQ�WKH�DFUHDJH�IRU�RSHQ�ZDWHU��PDUVK�SODQWV��XSODQG

SODQWV�DQG�PXGIODWV�LQ�D�SHUFHQW�FRYHU�LQYHQWRU\�FRQGXFWHG�SULRU�WR������DV�IROORZV�

2SHQ�:DWHU� �������DFUHV

0DUVK�3ODQWV� �������DFUHV

8SODQG�3ODQWV� ������DFUHV

0XGIODWV� �������DFUHV

7RWDO�$FUHV��������

7KLV�LQYHQWRU\�LV�PHQWLRQHG�LQ�7KH�*UHDW�6DOW�/DNH�%LRWLF�6\VWHP��8':5��������DQG

GHVFULEHG�KDELWDW�W\SHV�DQG�DPRXQWV�RYHU�D�UHODWLYHO\�VKRUW�WLPH�SHULRG���0DQDJHUV�UHFRJQL]H�WKDW

WKH�DPRXQWV��ORFDWLRQV�DQG�W\SHV�RI�KDELWDWV�DUH�GLUHFWO\�DVVRFLDWHG�ZLWK��DQG�FRQWUROOHG�E\�

FOLPDWLF�FRQGLWLRQV��WKH�ZDWHU�HOHYDWLRQ�RI�WKH�*UHDW�6DOW�/DNH��DQG�YDULDWLRQV�LQ�IUHVK�ZDWHU

IORZV�DQG�DEXQGDQFH��DQG�DUH�FRQVWDQWO\�FKDQJLQJ�ERWK�LQ�PDJQLWXGH�DQG�TXDOLW\�

0DQDJHG�ZHWODQGV�KDYH�FUHDWHG�XQLTXH�KDELWDWV�ZLWK�GLNHV��OHYLHV��KHDGJDWH�V\VWHPV�DQG

GLYHUVLRQ�VWUXFWXUHV���7KHVH�V\VWHPV�HQKDQFH�WKH�RSSRUWXQLWLHV�IRU�DFWLYH�PDQDJHPHQW�E\

FKDQJLQJ�ZDWHU�GHSWKV��WHPSHUDWXUH�DQG�ZDWHU�GLVSHUVLRQ�SDWWHUQV�DQG�E\�FRQWUROOLQJ�QXWULHQW

IORZV�RYHU�WLPH���7KHVH�PDQDJHG�ZHWODQG�DUHDV�DGMXVW�WR�VHDVRQDO�XVH�DQG�WKH�QHHGV�RI�PLJUDWLQJ

DQG�EUHHGLQJ�ZDWHU�ELUGV���6LJQLILFDQW�SURGXFWLRQ�RI�ZDWHUIRZO�DOVR�RFFXUV�LQ�WKHVH�DUHDV��



��

$YLDQ�6XUYH\V��6WXGLHV�DQG�,QIRUPDWLRQ

*UHDW�6DOW�/DNH�LV�WKH�ODUJHVW�SHUPDQHQW�VDOLQH�ODNH�LQ�WKH�8QLWHG�6WDWHV��DQG�LV�D�PDMRU

IHHGLQJ�VWDWLRQ�IRU�ELUGV���7KH�EHVW�ZD\�WR�WUXO\�DSSUHFLDWH�WKH�VKHHU�QXPEHUV�RI�ELUGV�DQG

GLIIHUHQW�VSHFLHV�LV�YLD�ELUG�VXUYH\V�DQG�FHQVXV�SURMHFWV���7KH�IROORZLQJ�ELUG�VXUYH\V�DUH��RU�KDYH

EHHQ��FRQGXFWHG�RQ�WKH�*UHDW�6DOW�/DNH�

%UHHGLQJ�%LUG�6XUYH\��$QQXDO��86):6�

0LG�:LQWHU�:DWHUIRZO�6XUYH\��$QQXDO��8':5�	�86):6�

6ZDQ�6XUYH\V��%L�ZHHNO\�6HSW��'HF���8':5�	�86):6�

1DWLRQDO�:LOGOLIH�)HGHUDWLRQ�(DJOH�6XUYH\��$QQXDO��8':5�

*UHDW�6DOW�/DNH�:DWHUELUG�6XUYH\�����GD\�LQWHUYDOV�$SU��2FW��8':5�

1DWLRQDO�$XGXERQ�&KULVWPDV�%LUG�&RXQW��$QQXDO��8':5�

:0$�1RQ�*DPH�6XUYH\V��0RQWKO\��8':5��5HSODFLQJ�WKH�*6/�:DWHUELUG�6XUYH\

6RXWK�6KRUH�6KRUHELUG�6XUYH\V��.HQQHFRWW��6/&�$LUSRUW�$XWKRULW\�	�$XGXERQ�

8WDK�/DWLORQJ�6XUYH\��8':5�

:KLWH�3HOLFDQ�3KRWR�7UDQVHFWV��8':5�

3HUHJULQH�)DOFRQ�+DFN�7RZHU�6XUYH\V��8':5�

,Q�DGGLWLRQ��WKHUH�LV�DQ�HQRUPRXV�DPRXQW�RI�LQIRUPDWLRQ�DQG�UHVHDUFK�ILQGLQJV��SXEOLVKHG

DQG�QRQ�SXEOLVKHG��DYDLODEOH�RQ�WKH�IORUD�DQG�IDXQD�RI�*UHDW�6DOW�/DNH���$�FRPSOHWH�OLWHUDWXUH

VHDUFK�LV�FXUUHQWO\�EHLQJ�FRQGXFWHG�DQG�FRPSLOHG�E\�8WDK�6WDWH�8QLYHUVLW\�DQG�WKH�'LYLVLRQ�RI

:LOGOLIH�5HVRXUFHV���7KLV�SURMHFW�LV�VHHNLQJ�UHVHDUFK�SDSHUV�RQ�EULQH�VKULPS�LQ�QDWXUDO�V\VWHPV�

OLPQRORJ\�RI�VDOLQH�ODNHV��DYLIDXQD�HFRORJ\�RI�K\SHU�VDOLQH�ODNHV�LQ�WKH�:HVWHUQ�+HPLVSKHUH��DQG

UHVHDUFK�RQ�WKH�*UHDW�6DOW�/DNH���$�ELEOLRJUDSK\�ZLOO�EH�DYDLODEOH�RQ�&'�520�LQ�WKH�QHDU�IXWXUH�

7KH�8WDK�1DWXUDO�+HULWDJH�3URJUDP�LV�D�FHQWUDO�UHSRVLWRU\�IRU�LQIRUPDWLRQ�DERXW�8WDK©V

ELRGLYHUVLW\�LQFOXGLQJ�SODQWV��DQLPDOV�DQG�SODQW�FRPPXQLWLHV���7KLV�SURJUDP�ZDV�LQLWLDWHG�E\�7KH

1DWXUH�&RQVHUYDQF\�LQ�������WKH�SURJUDP�ZDV�KDQGHG�RYHU�WR�WKH�6WDWH�LQ������DQG�LV�FXUUHQWO\

SDUWLDOO\�IXQGHG�E\�WKH�8':5���7KH�SURJUDP©V�PLVVLRQ�LV�WR�FROOHFW�LQIRUPDWLRQ�DERXW�8WDK

VSHFLHV�DQG�SODQW�FRPPXQLWLHV�LQ�D�VWDQGDUGL]HG�DQG�HDVLO\�UHWULHYDEOH�ZD\�DQG�SURYLGH�WKLV

LQIRUPDWLRQ�IRU�QDWXUDO�UHVRXUFH�PDQDJHPHQW�GHFLVLRQ�PDNHUV�

7KH�8WDK�*$3�DQDO\VLV�SURJUDP�LV�FRPSULVHG�RI�D�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHP��*,6�

WKDW�LQFOXGHV�PDS�OD\HUV�RI�KDELWDW�W\SHV��YHJHWDWLRQ��ZLOGOLIH�GLVWULEXWLRQ�DQG�RWKHU�UHVRXUFHV��

7KLV�LQIRUPDWLRQ�FDQ�EH�XWLOL]HG�WR�LQYHVWLJDWH�VSDWLDO�UHODWLRQVKLSV�RI�UHVRXUFHV�DQG�WR�WUDFN

FKDQJHV�RU�WUHQGV�LQ�ZLOGOLIH�GLVWULEXWLRQ�DQG�KDELWDW�XWLOL]DWLRQ���0DQ\�0DVWHU©V�DQG�'RFWRUDO

GLVVHUWDWLRQV�KDYH�EHHQ�FRPSOHWHG�RQ�WKH�HFRORJ\�RI�*UHDW�6DOW�/DNH�DQG�DUH�NHSW�DW�WKH�YDULRXV

8QLYHUVLWLHV�ZKHUH�WKH�UHVHDUFK�ZDV�RULJLQDOO\�IXQGHG���7KHVH�SXEOLFDWLRQV�ZLOO�EH�LQFOXGHG�LQ�WKH

ELEOLRJUDSK\�SUHSDUHG�E\�WKH�8':5�DQG�8WDK�6WDWH�8QLYHUVLW\��868����5HFHQWO\�FRPSOHWHG�DQG

RQ�JRLQJ�UHVHDUFK�LQFOXGHV�WKH�IROORZLQJ�HIIRUWV�
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3DFLILF�)O\ZD\�6KRUHELUG�3URMHFW��3RLQW�5H\HV�%LUG�2EVHUYDWRU\�

%HDU�5LYHU�0LJUDWRU\�%LUG�5HIXJH�%LUG�$EXQGDQFH�6XUYH\V��86):6�

&DQDGD�*RRVH�%DQGLQJ��8':5�

3DFLILF�)O\ZD\�'XFN�%DQGLQJ��8':5�

*UHDW�6DOW�/DNH�%RWXOLVP�6WXG\��868�

0HFKDQLVPV�IRU�FRH[LVWHQFH�RI�WZR�VZDQ�VSHFLHV�DW�YDU\LQJ�VSDWLDO�VFDOHV��868�

,QWHUDFWLYH�SDWKZD\V�LQ�ZHWODQG�HFRV\VWHPV��868�

5HVWRULQJ�EUHHGLQJ�ELUG�SRSXODWLRQ�WR�%HDU�5LYHU�0LJUDWRU\�%LUG�5HIXJH��868�

%ULQH�6KULPS�3RSXODWLRQ�'\QDPLFV��868�

%ULQH�6KULPS�3RSXODWLRQV�DQG�/DNH�/LPQRORJ\��8':5�	�86*6�

6DOLQLW\�0RGHO�3DWWHUQV�LQ�WKH�*6/��86*6��'15��7RRHOH�&RXQW\�

%LRHQHUJHWLFV�RI�WKH�HDUHG�JUHEH��8':5��868�

3RSXODWLRQ�6WDWXV�RI�WKH�HDUHG�JUHEH��8':5�

:DWHU�4XDOLW\�DQG�&RQWDPLQDQW�5HVHDUFK��86):6�	�'))6/�

)RRG�&KDLQ�(FRORJ\�RQ�WKH�*UHDW�6DOW�/DNH��868�

1DWLRQDO�:LOGOLIH�)HGHUDWLRQ�(DJOH�&RXQW

6QRZ\�3ORYHU�6XUYH\V�������:HHNO\�6XPPHU��$PHULFDQ�%LUGLQJ�$VVRFLDWLRQ�

6SDWLDO�7HPSRUDO�$YLDQ�&HQVXV�RI�WKH�*UHDW�6DOW�/DNH��8':5�DQG�FRRSHUDWRUV�

%ULQH�6KULPS�3RSXODWLRQ�DQG�+DUYHVW�&HQVXV��8':5�

%ULQH�6KULPS�(FRORJ\�RI�*UHDW�6DOW�/DNH�%HDFKHV��8':5�

$�VLJQLILFDQW�ORFDO�HIIRUW�LV�WKH��1DWLRQDO�$XGXERQ©V�)HDVLELOLW\�6WXG\�IRU�WKH�6RXWK�6KRUH

:HWODQGV�(FRORJLFDO�5HVHUYH�RI�WKH�*UHDW�6DOW�/DNH����������7KLV�ZDV�DQ�LQYHVWLJDWLRQ�RI�WKH

SRWHQWLDO�RI�UHVWRULQJ�WKH�QDWXUDO�LQIORZ�RI�IUHVKZDWHU�WR�WKH�SUHKLVWRULF�ULYHU�FKDQQHO�DQG�GHOWD�RI

WKH�-RUGDQ�5LYHU���7KH�UHVXOWV�RI�WKLV�VWXG\�LQGLFDWHG�WKDW�D�VWDWH�RI�WKH�DUW�HFRV\VWHP�ZHWODQG

KDELWDW�UHVWRUDWLRQ�HIIRUW�ZRXOG�KDYH�D�KLJK�OLNHOLKRRG�RI�VXFFHVV���7KLV�LV�RQH�H[DPSOH�RI�DQ

HIIRUW�IRFXVLQJ�RQ�LPSURYLQJ�KDELWDW�IRU�ZDWHUIRZO��VKRUHELUGV�DQG�RWKHU�ZDWHU�ELUGV�

5(6($5&+

,Q�-XO\�������WKH�8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV��8':5��IRUPHG�WKH�*UHDW�6DOW

/DNH�(FRV\VWHP�3URMHFW��*6/(3���7KH�SXUSRVH�RI�WKLV�SURMHFW�LV�WR�H[FOXVLYHO\�GHGLFDWH

SHUVRQQHO�WR�UHVHDUFK�DQG�PDQDJHPHQW�RI�WKH�*UHDW�6DOW�/DNH�HFRV\VWHP��IRFXVLQJ�RQ�WKH

VLJQLILFDQFH�RI�WKH�DTXDWLF�ELRORJ\�RI�WKH�ODNH�WR�UHVLGHQW�DQG�PLJUDWRU\�ELUGV���$V

LPSOHPHQWDWLRQ�RI�WKH�SURMHFW�EHJDQ��LW�EHFDPH�DSSDUHQW�WKDW�QR�RQH�KDG�SUHYLRXVO\�DWWHPSWHG�WR

PDQDJH�D�QDWXUDOO\�RFFXUULQJ�EULQH�VKULPS�SRSXODWLRQ�RU�WKH�ELUG�SRSXODWLRQV�WKDW�UHO\�XSRQ�LW��

7KHUHIRUH��WKH�PHWKRGRORJLHV�DQG�WHFKQLTXHV�KDG�WR�EH�GHYHORSHG�IURP�VFUDWFK�WR�JDLQ�WKH

QHFHVVDU\�GDWD�

7KH�*UHDW�6DOW�/DNH�(FRV\VWHP�3URMHFW�LV�VWDIIHG�E\�WKH�3URMHFW�/HDGHU��DQ�$TXDWLF

%LRORJLVW��WKH�:LOGOLIH�%LRORJLVW��D�:LOGOLIH�7HFKQLFLDQ�DQG�YDULRXV�%LRORJLFDO�$LGHV�KLUHG

VHDVRQDOO\���/DZ�(QIRUFHPHQW�2IILFHUV�FRQGXFW�ILHOG�RSHUDWLRQV�GXULQJ�WKH�KDUYHVWLQJ�VHDVRQ�DQG

DW�RWKHU�WLPHV�DV�QHFHVVDU\�



��

7R�DGGUHVV�WKH�EURDG�HFRORJLFDO�TXHVWLRQV�QHFHVVDU\�WR�HIIHFW�JRRG�PDQDJHPHQW�RI�WKH

HFRV\VWHP��8':5�KDV�FRQWUDFWHG�ZLWK�D�QXPEHU�RI�UHVHDUFKHUV���'U��*DU\�%HORYVN\�RI�WKH

'HSDUWPHQW�RI�)LVKHULHV�DQG�:LOGOLIH�DQG�(FRORJ\�&HQWHU�DW�8WDK�6WDWH�8QLYHUVLW\�ZDV

FRQWUDFWHG�WR�UHVHDUFK�IDFWRUV�LQIOXHQFLQJ�WKH�G\QDPLFV�RI�WKH�EULQH�VKULPS�SRSXODWLRQ�DQG

GHYHORS�D�SRSXODWLRQ�PRGHO���$�SUHOLPLQDU\�PRGHO�ZDV�GHYHORSHG�XVLQJ�DYDLODEOH�GDWD�IURP�WKH

ODNH�DQG�SHUWLQHQW�OLWHUDWXUH���0RGHO�FRPSRQHQWV�LQFOXGHG�SULPDU\�DQG�VHFRQGDU\�SURGXFWLRQ�LQ

WKH�ODNH�LQIOXHQFHV�RQ�EULQH�VKULPS�SRSXODWLRQ�G\QDPLFV�DQG�VWDQGLQJ�FURS�RI�VKULPS��UDWH�RI

VKULPS�FRQVXPSWLRQ�E\�KDUYHVWHUV�DQG�ELUGV��DQG�WKH�XOWLPDWH�F\FOLQJ�RI�QXWULHQWV�EDFN�WR�WKH

V\VWHP���9DOXHV�IURP�WKH�OLWHUDWXUH�ZHUH�XVHG�LQ�SODFH�RI�DYDLODEOH�*UHDW�6DOW�/DNH�GDWD�ZKHQ

DSSURSULDWH��KRZHYHU�LQ�PDQ\�LQVWDQFHV��QR�OLWHUDWXUH�YDOXHV�ZHUH�DYDLODEOH�IRU�WKH�UHTXLUHG

SDUDPHWHUV���0DQ\�RI�WKH�UHVHDUFK�HQGHDYRUV�RI�WKH�*UHDW�6DOW�/DNH�(FRV\VWHP�3URMHFW�DUH

WDUJHWHG�DW�WKHVH�GHILFLHQFLHV���)URP�WKH�PRGHO�LW�LV�KRSHG�WKDW�ZH�FDQ�SUHGLFW�WKH�DQQXDO�VKULPS

SURGXFWLRQ�LQ�WKH�ODNH��DPRXQW�RI�IRUDJH�UHTXLUHG�E\�WKH�ELUGV��KRZ�PDQ\�F\VWV�FDQ�EH�KDUYHVWHG�

DQG�WKH�DPRXQW�RI�F\VWV�WKDW�QHHG�WR�EH�OHIW�RYHU�WKH�IROORZLQJ�VSULQJ�WR�UHVWDUW�WKH�SRSXODWLRQ�

2WKHU�UHVHDUFK�SURMHFWV�FXUUHQWO\�XQGHUZD\�DW�8WDK�6WDWH�8QLYHUVLW\�LQFOXGH�GHWHUPLQLQJ

WKH�RYHUZLQWHU�PRUWDOLW\�RI�F\VWV�ZLWKLQ�WKH�ODNH��FRQVWUXFWLRQ�RI�D�OLWHUDWXUH�GDWDEDVH�RQ�VDOW�ODNH

HFRV\VWHPV��DQG�D�VWXG\�RI�FRUL[LG�SUHGDWLRQ�RQ�EULQH�VKULPS���$�UHVHDUFK�SURMHFW�RQ

(DUHG�*UHEH�EULQH�VKULPS�LQWHUDFWLRQV�LV�VFKHGXOHG�WR�EHJLQ�LQ�WKH�IDOO�RI������

'U��'R\OH�6WHSKHQV�RI�8QLWHG�6WDWHV�*HRORJLFDO�6XUYH\��86*6��KDV�EHHQ�FRQWUDFWHG�WR

FRQGXFW�ILHOG�VDPSOLQJ�RI�VLWHV�LQ�WKH�VRXWK�DUP�RI�WKH�*UHDW�6DOW�/DNH�DQG�FRQGXFW�ODERUDWRU\

DQDO\VLV�RI�WKHVH�VDPSOHV���7KLV�LQIRUPDWLRQ�ZLOO�EHFRPH�DQ�LQSXW�WR�WKH�PDQDJHPHQW�PRGHO

GHYHORSHG�E\�'U��%HORYVN\���,Q�DGGLWLRQ�WR�WKLV�ZRUN��8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�KDV

MRLQHG�ZLWK�RWKHU�FRRSHUDWRUV�LQ�IXQGLQJ�GDWD�FROOHFWLRQ�E\�WKH�86*6�QHFHVVDU\�WR�UHILQH�DQ

H[LVWLQJ�K\GUR�VDOLQLW\�PRGHO�ZKLFK�SUHGLFWV�WKH�WUDQVSRUW�RI�VDOWV�EHWZHHQ�WKH�QRUWK�DQG�VRXWK

DUPV�RI�WKH�ODNH���7KH�86*6�KDV�DOVR�EHHQ�FRQWUDFWHG�WR�FRQGXFW�D�EDWK\PHWULF�VWXG\�RI�WKH�DUHD

QHDU�WKH�UDLOURDG�FDXVHZD\���'U��6XVDQ�.LOKDP��D�QRWHG�GLDWRP�UHVHDUFKHU�IURP�'UH[HO

8QLYHUVLW\��3HQQV\OYDQLD��ZLOO�EH�FRQGXFWLQJ�D�RQH�\HDU�VDEEDWLFDO�VWXG\�RQ�WKH�G\QDPLFV�RI

GLDWRPV�LQ�WKH�*UHDW�6DOW�/DNH���,W�LV�KRSHG�WKDW�WKLV�UHVHDUFK�ZLOO�SURYLGH�LQVLJKWV�LQWR�WKH�IDFWRUV

FRQWUROOLQJ�DOJDO�FRPPXQLW\�VKLIWV�ZLWKLQ�WKH�*UHDW�6DOW�/DNH�

*UHDW�6DOW�/DNH�(FRV\VWHP�3URMHFW�SHUVRQQHO�DUH�DOVR�FRQGXFWLQJ�UHVHDUFK�WKDW�DVVLVW�ZLWK

PDQDJHPHQW�GLUHFWO\�RU�ZLOO�HQDEOH�IXWXUH�LQSXWV�WR�WKH�EULQH�VKULPS�PRGHO���6RPH�RI�WKH

REMHFWLYHV�RI�3URMHFW�UHVHDUFK�LQFOXGH�

�8QGHUVWDQGLQJ�WKH�UROH�RI�EULQH�VKULPS�F\VWV�LQ�WKH�GLHW�RI�ZLQWHULQJ�GXFNV�

�'HYHORSLQJ�VDPSOLQJ�WHFKQLTXHV�WR�TXDQWLI\�IORDWLQJ�F\VW�VWUHDNV�

�/HDUQLQJ�PRUH�RI�WKH�ELRORJ\�RI�VKULPS�LQ�WKH�ODNH�

�8QGHUVWDQGLQJ�WKH�UHOHYDQFH�RI�VDOLQLW\�WR�F\VW�FKDUDFWHULVWLFV�

�8QGHUVWDQGLQJ�QXWULHQW�ORDGLQJ�DQG�F\FOLQJ�LQ�WKH�ODNH�

�8QGHUVWDQGLQJ�LPSDFWV�RI�UHGXFHG�ZDWHU�LQIORZ�WR�WKH�ODNH�RYHU�WLPH�

�8QGHUVWDQGLQJ�LPSDFWV�RI�WR[LF�VXEVWDQFHV�WKDW�PD\�EH�LQ�WKH�ODNH�



��

$Q�DYLDQ�FHQVXV�SURJUDP�KDV�EHHQ�FDUULHG�RXW�IRU�WZR�\HDUV�ZLWK�WKH�DVVLVWDQFH�RI�PDQ\

YROXQWHHUV��7KH�REMHFWLYH�RI�WKLV�UHVHDUFK�LV�WR�TXDQWLI\�WLPLQJ�DQG�PDJQLWXGH�RI�ELUG�XVH�LQ

YDULRXV�KDELWDWV�DURXQG�WKH�VRXWK�DUP�RI�WKH�ODNH��%HDU�5LYHU�%D\��DQG�)DUPLQJWRQ�%D\���7KLV

LQIRUPDWLRQ�ZLOO�EH�FULWLFDO�DV�DQ�LQSXW�WR�WKH�PRGHO�LQ�XQGHUVWDQGLQJ�WKH�QHHGV�RI�ELUGV�DV�LW

UHODWHV�WR�EULQH�VKULPS���2WKHU�ELUG�FRQVHUYDWLRQ�QHHGV�ZLOO�DOVR�EH�DGGUHVVHG�E\�WKLV�ZRUN��

$GGLWLRQDO�ZRUN�LV�XQGHUZD\�ZLWK�ELUG�EDQGLQJ��VSHFLILF�JUHEH�UHVHDUFK�DQG�FRQVHUYDWLRQ

SODQQLQJ���$�6QRZ\�SORYHU�UHVHDUFK�HIIRUW�ZDV�SDUWLDOO\�VXSSRUWHG�E\�WKH�'LYLVLRQ�RI�:LOGOLIH

5HVRXUFHV�LQ������

2WKHU�SURMHFWV�FXUUHQWO\�XQGHUZD\�E\�*6/(3�SHUVRQQHO�LQFOXGH�VDPSOLQJ�LQ�WKH�QRUWK

DUP�RI�WKH�ODNH�WR�GHWHUPLQH�WKH�H[WHQW�RI�WKH�EULQH�VKULPS�SRSXODWLRQ�LQ�WKDW�UHJLRQ�DQG

HVWLPDWHV�RI�WKH�ORVV�RI�VKULPS�DQG�HJJV�IURP�WKH�VRXWK�DUP��DQG�D�SURMHFW�WR�GHYHORS�WKH

WHFKQRORJ\�QHFHVVDU\�WR�DVVHVV�ZKDW�WKH�LPSRUWDQFH�RI�EHDFK�GHSRVLWHG�F\VWV�DUH�WR�WKH�ODNH

V\VWHP���&RQFOXVLRQV�IURP�WKHVH�VWXGLHV�DQG�WKH�DQQXDO�KDUYHVW�HVWLPDWH�ZLOO�HYHQWXDOO\�EH

LQFOXGHG�LQ�WKH�SRSXODWLRQ�PRGHO�

(;,67,1*�&21',7,216�$1'�75(1'6�,1�/$.(�%,2/2*<

%DVHG�RQ�WKH�LQIRUPDWLRQ�UHFHLYHG�GXULQJ�LQWHUQDO�DQG�H[WHUQDO�VFRSLQJ��WKH�3ODQQLQJ

WHDP�LGHQWLILHG�IRXU�PDMRU�DUHDV�RI�PDQDJHPHQW�LQWHUHVW�DQG�FRQFHUQ�

& ([LVWLQJ�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�PDQDJHPHQW�SURJUDPV��

& &KDQJHV�LQ�ODNH�EULQH�VDOLQLWLHV��ZLWK�FRUUHVSRQGLQJ�FKDQJHV�LQ�DTXDWLF�DQG�DYLDQ

ELRORJ\�RQ�*UHDW�6DOW�/DNH�

& 3RWHQWLDO�IRU�FKDQJHV�LQ�ODNH�ZDWHU�TXDOLW\�DQG�LPSDFWV�WR�DTXDWLF�DQG�DYLDQ

ZLOGOLIH�

& :LOGOLIH�PDQDJHPHQW�DUHDV�ZLWKLQ�WKH����WRZQVKLSV�LGHQWLILHG�E\�WKH�8WDK�&RGH�IRU

WKDW�SXUSRVH�KDYH�LQGHILQLWH�ERXQGDULHV�

d (;,67,1*�',9,6,21�2)�:,/'/,)(�5(6285&(6�0$1$*(0(17

352*5$06

)XQFWLRQV�RI�WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�DQG�:LOGOLIH�%RDUG

7KH�8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�KDV�MXULVGLFWLRQDO�UHVSRQVLELOLW\�IRU�DOO�ZLOGOLIH

LQ�WKH�VWDWH�SXUVXDQW�WR�6HFWLRQ���������RI�WKH�8WDK�&RGH��ZKLFK�SURYLGHV�

¦$OO�ZLOGOLIH�ZLWKLQ�WKLV�VWDWH��LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�ZLOGOLIH�RQ�SXEOLF�RU�SULYDWH

ODQG�RU�LQ�SXEOLF�RU�SULYDWH�ZDWHUV�ZLWKLQ�WKLV�VWDWH��VKDOO�IDOO�ZLWKLQ�WKH�MXULVGLFWLRQ�RI�WKH
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'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�§

7KH�'LYLVLRQ�LV�¦DSSRLQWHG�DV�WKH�WUXVWHH�DQG�FXVWRGLDQ�RI�SURWHFWHG�ZLOGOLIH���§�DQG�

VXEMHFW�WR�WKH�EURDG�SROLF\�PDNLQJ�DXWKRULW\�RI�WKH�:LOGOLIH�%RDUG��WKH�'LYLVLRQ©V�UHVSRQVLELOLWLHV

DUH�WR��¦SURWHFW��SURSDJDWH��PDQDJH��FRQVHUYH��DQG�GLVWULEXWH�SURWHFWHG�ZLOGOLIH�WKURXJKRXW�WKH

VWDWH�§��8WDK�&RGH������������

7KH�:LOGOLIH�%RDUG©V�UHVSRQVLELOLW\�LV�WR��¦���HVWDEOLVK�WKH�SROLFLHV�EHVW�GHVLJQHG�WR

DFFRPSOLVK�WKH�SXUSRVHV��DQG�IXOILOO�WKH�LQWHQW�RI�DOO�ODZV�SHUWDLQLQJ�WR�ZLOGOLIH�DQG�WKH

SUHVHUYDWLRQ��SURWHFWLRQ��FRQVHUYDWLRQ��SHUSHWXDWLRQ��LQWURGXFWLRQ��DQG�PDQDJHPHQW�RI�ZLOGOLIH�§�

,Q�VR�GRLQJ��WKH�:LOGOLIH�%RDUG�LV�WR�UHO\�RQ�WKH�'LYLVLRQ©V�GHWHUPLQDWLRQV�RI�IDFW��DQG�RQ�WKH

UHFRPPHQGDWLRQV�RI�WKH�UHJLRQDO�DGYLVRU\�FRXQFLOV�HVWDEOLVKHG�XQGHU�6HFWLRQ�����������RI�WKH

8WDK�&RGH���8QGHU�8WDK�ODZ��ILYH�5HJLRQDO�$GYLVRU\�&RXQFLOV��5$&V��FRQGXFW�KHDULQJV�WR

FROOHFW�SXEOLF�LQSXW��JDWKHU�LQIRUPDWLRQ�IURP�'LYLVLRQ�VWDII��WKH�SXEOLF�DQG�JRYHUQPHQW�DJHQFLHV�

DQG�PDNH�UHFRPPHQGDWLRQV�WR�WKH�:LOGOLIH�%RDUG�LQ�DQ�DGYLVRU\�FDSDFLW\�

2Q�DQG�QHDU�*UHDW�6DOW�/DNH��WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV©�UHVSRQVLELOLWLHV�LQFOXGH�

UHVHDUFK�RQ�DQG�PDQDJHPHQW�RI�ZLOGOLIH�VSHFLHV���UHJXODWLRQ�RI�KXQWLQJ��UHJXODWLRQ�RI�FRPPHUFLDO

EULQH�VKULPSLQJ��PDQDJHPHQW�RI�VWDWH�ZLOGOLIH�DQG�ZDWHUIRZO�PDQDJHPHQW�DUHDV��DQG�FRRSHUDWLYH

PDQDJHPHQW�RI�$QWHORSH�,VODQG©V�ODUJH�XQJXODWHV�ZLWK�WKH�'LYLVLRQ�RI�3DUNV�DQG�5HFUHDWLRQ��

*UHDW�6DOW�/DNH�:DWHUIRZO�0DQDJHPHQW�$UHDV

7KHUH�DUH�HLJKW�6WDWH�PDQDJHG�:LOGOLIH�:DWHUIRZO�0DQDJHPHQW�$UHDV�RQ�*UHDW�6DOW

/DNH���6L[�DUH�ORFDWHG�DORQJ�WKH�VKRUHOLQH�RI�WKH�ODNH��DQG�LQFOXGH�)DUPLQJWRQ�%D\��+RZDUG

6ORXJK��2JGHQ�%D\��+DUROG�&UDQH��/RFRPRWLYH�6SULQJV��DQG�7LPSLH�6SULQJV��6HH�0DS������7ZR

RWKHU�DUHDV�DUH�ORFDWHG�ZLWKLQ�WHQ�PLOHV�RI�WKH�ODNH�DQG�KDYH�D�GLUHFW�DVVRFLDWLRQ�ZLWK�WKH�ODNH

HQYLURQV���$�WRWDO�RI��������DFUHV�DUH�LQWHQVLYHO\�PDQDJHG�E\�WKH�6WDWH�RI�8WDK�'LYLVLRQ�RI

:LOGOLIH�5HVRXUFHV�6RPH�DFUHV�DUH�PDQDJHG�XQGHU�FRRSHUDWLYH�DJUHHPHQWV�ZLWK�RWKHU�VWDWH�DQG

IHGHUDO�DJHQFLHV��VXFK�DV�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�DQG�WKH�%XUHDX�RI�/DQG�0DQDJHPHQW��

8WDK�&RGH�6HFWLRQ���������LGHQWLILHV�DSSUR[LPDWHO\���������DGGLWLRQDO�DFUHV�LQ�WKH�ODNH�DUHD

ZKLFK�DUH�DXWKRUL]HG�IRU�DGPLQLVWUDWLRQ�E\�WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�IRU�KXQWLQJ�

ILVKLQJ�DQG�ZLOGOLIH�PDQDJHPHQW�SXUSRVHV�

(DFK�PDQDJHPHQW�DUHD�LV�LQ�WKH�SURFHVV�RI�GHYHORSLQJ�D�KDELWDW�PDQDJHPHQW�SODQ���7KHVH

SODQV�GHVFULEH�WKH�PDQDJHPHQW�DUHDV��LGHQWLI\�FDSLWDO�LPSURYHPHQWV�QHHGV��DQG�GHVFULEH

JHQHUDOL]HG�PDQDJHPHQW�DFWLYLWLHV�DVVRFLDWHG�ZLWK�LGHQWLILHG�JRDOV�DQG�REMHFWLYHV���0DQDJHPHQW

DFWLRQV�LQFOXGH�ZLOGOLIH�KDELWDW�HQKDQFHPHQW�WKURXJK�ZDWHU�FRQWURO��DJULFXOWXUDO�SUDFWLFHV�

SRSXODWLRQ�PRQLWRULQJ��ODZ�HQIRUFHPHQW��HGXFDWLRQ�DQG�LQIRUPDWLRQ�VKDULQJ�WR�VXSSRUW�DQG�EXLOG

DQ�DSSUHFLDWLRQ�IRU�ZLOGOLIH��KDELWDW��ZHWODQGV��ZLOGOLIH�PDQDJHPHQW�DQG�FRQVHUYDWLRQ�

:LOGOLIH�PDQDJHPHQW�DUHDV�FDQ�EH�DIIHFWHG�E\�KLJK�ODNH�ZDWHU�OHYHOV�DQG�KDYH�PDQ\

FRPPRQ�PDQDJHPHQW�LVVXHV�DQG�FRQFHUQV���,PSRUWDQW�LVVXHV�LQFOXGH�VHFXUH�IXWXUH�ZDWHU
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VXSSOLHV��DFFHVV�PDQDJHPHQW��EDODQFLQJ�WKH�QHHGV�RI�XVHU�JURXSV��IXQGLQJ�WR�RSHUDWH�DQG

PDLQWDLQ�IDFLOLWLHV��XUEDQ�FKDQJHV�LQ�WKH�IORRG�SODLQ�RI�*UHDW�6DOW�/DNH��IORRGLQJ�RI�ORZHU

WULEXWDULHV��DQG�ZDWHU�SROOXWLRQ��LQFOXGLQJ�VLOWDWLRQ�

)DUPLQJWRQ�%D\�:DWHUIRZO�0DQDJHPHQW�$UHD

)DUPLQJWRQ�%D\�:0$�LV�ORFDWHG�ZHVW�RI�,QWHUVWDWH����EHWZHHQ�&HQWHUYLOOH�DQG

)DUPLQJWRQ���7KLV�DUHD�FDQ�EH�HDVLO\�DFFHVVHG�IURP�*ORYHUV�/DQH�ZHVW�RI�WKH�LQWHUVWDWH�DQG�VRXWK

DORQJ�WKH�DFFHVV�URDG���'XFN�FOXEV��FLW\��FRXQW\�DQG�SULYDWH�SURSHUW\�RXWOLQH�WKH�SHULPHWHU�RI�WKH

:0$��)DUPLQJWRQ�%D\�LV�RQH�RI�WKH�PRVW�SRSXODU�ZDWHUIRZO�KXQWLQJ�DUHDV�LQ�8WDK�DQG�DOVR�LV

DQG�RXWVWDQGLQJ�ELUGLQJ�DUHD���,W�LV�XQLTXH�LQ�WKDW�LW�SURYLGHV�LPSRUWDQW�ZHWODQG�KDELWDW�DQG

ZLOGOLIH�EDVHG�UHFUHDWLRQ�VR�FORVH�WR�DQ�XUEDQ�DUHD���7KLV��������DFUH�PDQDJHPHQW�DUHD�LV�RQH�RI

WKH�EHVW�SODFHV�WR�REVHUYH�WKH�IUHVK�ZDWHU�LQWHUIDFH�ZLWK�*UHDW�6DOW�/DNH���7KH�-RUGDQ�5LYHU�LV�WKH

SULPDU\�ZDWHU�VRXUFH�IRU�)DUPLQJWRQ�%D\���7KLV�DUHD�LV�PDQDJHG�SULPDULO\�WR�SURYLGH�KDELWDW�IRU

ZDWHU�GHSHQGHQW�ELUGV�

7KH�)DUPLQJWRQ�%D\�:0$�ZDV�FRQVWUXFWHG�LQ�WKH������WR�SURYLGH�KDELWDW�IRU�QHVWLQJ

DQG�PLJUDWRU\�ZDWHUIRZO���,W�LQFOXGHV��������DFUHV�LPSRXQGHG�E\�GLNHV�DQG�DQRWKHU��������DFUHV

RI�QDWXUDO�HVWXDU\�ZHWODQGV��+DELWDW�W\SHV�LQFOXGH�

������DFUHV�RSHQ�ZDWHU ������DFUHV�RI�PDUVK

������DFUHV�RI�PXG�IODWV� ����DFUHV�RI�XSODQGV

)DUPLQJWRQ�%D\�:DWHUIRZO�0DQDJHPHQW�$UHD�SURYLGHV�RSSRUWXQLWLHV�IRU�KXQWLQJ��ELUG

ZDWFKLQJ��SKRWRJUDSK\�DQG�QDWXUH�VWXG\���+LNLQJ��ELNLQJ�DQG�DLU�ERDWLQJ�DUH�RWKHU�UHFUHDWLRQ

RSSRUWXQLWLHV���&XUUHQWO\��WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�LV�SXUVXLQJ�IXQGLQJ�IRU�HQKDQFHG

YLVLWRU�XVH�GHYHORSPHQW��ZKLFK�LQFOXGHV�D�9LVLWRU�&HQWHU�RQ�WKH�QRUWK�HQG�RI�WKH�PDQDJHPHQW

DUHD�WR�HQKDQFH�LQWHUSUHWLYH�DQG�HGXFDWLRQ�HIIRUWV�

:DWHUIRZO�PDQDJHPHQW�DUHDV�DURXQG�*UHDW�6DOW�/DNH�DUH�VHQVLWLYH�WR�QDWXUDO�ODNH�OHYHO

IOXFWXDWLRQV���7KH�RXWHU�GLNHV�RI�WKH�)DUPLQJWRQ�%D\�:0$�DUH�DW�DQ�HOHYDWLRQ�RI������IHHW���$W

ODNH�OHYHO�HOHYDWLRQV�DERYH������IHHW��WKH�:0$�ORVHV�WKH�DELOLW\�WR�LPSRXQG�VKDOORZ�ZDWHU��

)DUPLQJWRQ�%D\�GLNHV�ZHUH�GHVLJQHG�WR�LPSRXQG�DQG�VSUHDG�VKDOORZ�ZDWHU�DW�D�ODNH�OHYHO

HOHYDWLRQ�RI������IHHW���/DNH�OHYHO�HOHYDWLRQV�KLJKHU�WKDQ������IHHW�UHGXFH�PDQDJHPHQW

HIILFLHQF\�DQG�LQFUHDVH�ORVV�RI�KDELWDW�XQLWV���$W������IHHW��QHDUO\����SHUFHQW�RI�WKLV�:0$�LV

LQXQGDWHG��DQG�DERYH������IHHW�DOO�WKH�FUHDWHG�KDELWDWV�DUH�ORVW���,Q�UHVSRQVH�WR�WKLV�QDWXUDO

G\QDPLF��WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�KDV�GHVLJQHG�SRUWDEOH�VWUXFWXUHV�IRU�ZDON�ZD\V�

UHVWURRP�DQG�RIILFH�IDFLOLWLHV���$SSUR[LPDWHO\�RQH�PLOOLRQ�GROODUV�ZDV�UHTXLUHG�WR�UHSDLU�GDPDJHV

IURP�WKH�����
V�IORRGLQJ�HYHQW���7KH�PRVW�VLJQLILFDQW�PDQDJHPHQW�LVVXH�DW�)DUPLQJWRQ�%D\�LV

IXWXUH�ZDWHU�TXDOLW\�DQG�VXSSO\���2WKHU�LPSRUWDQW�LVVXHV�LQFOXGH�SURYLGLQJ�DGGLWLRQDO�DFFHVV�DQG

EDODQFLQJ�GLYHUVH�XVHU�JURXSV���([SDQVLRQ�RI�WKH�)DUPLQJWRQ�%D\�:0$�KDV�EHHQ�GLVFXVVHG��EXW

WKHUH�DSSHDU�WR�EH�D�OLPLWHG�QXPEHU�RI�ZLOOLQJ�VHOOHUV�IURP�ZKLFK�WR�DFTXLUH�DGGLWLRQDO�SURSHUW\�
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+DUROG�&UDQH�:DWHUIRZO�0DQDJHPHQW�$UHD

7KH�+DUROG�&UDQH�:0$�LV�ORFDWHG�RQ�WKH�VRXWK�ZHVW�FRUQHU�RI�:LOODUG�%D\�5HVHUYRLU�

DQG�LV�DSSUR[LPDWHO\��������DFUHV�RI�VKDOORZ�SRQGV�IULQJHG�E\�DONDOL�EXOUXVK�DQG�FDWWDLO���7KLV

DUHDV�ZDV�FRQVWUXFWHG�LQ������DV�PLWLJDWLRQ�IRU�ZHWODQGV�ORVW�GXH�WR�WKH�FRQVWUXFWLRQ�RI�:LOODUG

%D\�5HVHUYRLU���$GGLWLRQDO�ODQGV�DFTXLUHG�LQ������GRXEOHG�LWV�VL]H���)RRW�DFFHVV�LV�SHUPLWWHG

EHWZHHQ�-XO\����DQG�0DUFK�����7KH�JDWH�LV�RSHQ�WR�YHKLFOHV�DQG�VPDOO�ERDWV�GXULQJ�KXQWLQJ

VHDVRQ��EXW�FORVHG�WR�PRWRUL]HG�YHKLFOHV�DQG�ERDWV�WKH�UHVW�RI�WKH�\HDU���7KH�DUHD�LV�FORVHG�WR�DOO

WUHVSDVV�EHWZHHQ�0DUFK���WR�-XO\���GXULQJ�WKH�ELUG�QHVWLQJ�VHDVRQ�

+RZDUG�6ORXJK�:DWHUIRZO�0DQDJHPHQW�$UHD

+RZDUG�6ORXJK�ZDV�HVWDEOLVKHG�DV�D�:0$�GXULQJ������WR�FUHDWH�ZHWODQGV�IURP

LUULJDWLRQ�ZDVWH�ZDWHUV�EHIRUH�WKH\�HQWHUHG�WKH�ODNH���7KLV�GHYHORSPHQW�ZDV�WKH�ILUVW�PDMRU

ZHWODQG�SURMHFW�DORQJ�*6/�LQ�RYHU����\HDUV�DQG�D�VXEVHTXHQW������H[SDQVLRQ�ZDV�8WDK©V�ILUVW

1RUWK�$PHULFDQ�:DWHUIRZO�0DQDJHPHQW�3ODQ�FRRSHUDWLYH�DFTXLVLWLRQ���0DMRU�UHGHVLJQLQJ�DQG

UHVWRUDWLRQ�RFFXUUHG�DW�WKLV�WLPH��

+RZDUG�6ORXJK�LV�ORFDWHG�VRXWK�RQ������:HVW�IURP������6RXWK�LQ�6RXWK�+RRSHU�DQG

LQFOXGHV�RYHU�������DFUHV�RI�GHYHORSHG�ZHWODQG�KDELWDW���7KLV�:0$�LV�ORFDWHG���PLOHV�ZHVW�DQG

RQH�PLOH�VRXWK�RI�+RRSHU�LQ�'DYLV�&RXQW\��7KLV�DUHD�LQFOXGHV�D�WRWDO�RI�������DFUHV�RI�WKH

IROORZLQJ�KDELWDW�W\SHV�

������DFUHV�PDUVK ����DFUHV�RI�PXG�IODWV

����DFUHV�RSHQ�ZDWHU ����DFUHV�RI�XSODQG

2JGHQ�%D\�:DWHUIRZO�0DQDJHPHQW�$UHD

7KH�2JGHQ�%D\�:0$�LV�ORFDWHG�RQ�WKH�:HEHU�5LYHU�GHOWD�RI�WKH�*UHDW�6DOW�/DNH��DQG�LV

RYHU��������DFUHV�LQ�VL]H��WKH�ODUJHVW�VWDWH�:0$�LQ�8WDK��DOWKRXJK�WKH�QRUWKZHVWHUQ�ERXQGDULHV

DUH�LQGHILQLWH���/DQG�DFTXLVLWLRQ�DQG�GHYHORSPHQW�RI�2JGHQ�%D\�:0$�VWDUWHG�LQ������ZLWK�D

FRRSHUDWLYH�SURMHFW�EHWZHHQ�WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV��:HEHU�&RXQW\�:LOGOLIH

)HGHUDWLRQ��7KH�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH��DQG�WKH�&LYLOLDQ�&RQVHUYDWLRQ�&RUSV���,Q������

IROORZLQJ�WKH�SDVVDJH�RI�WKH�3LWWPDQ�5REHUWVRQ�$FW��2JGHQ�%D\�EHFDPH�WKH�QDWLRQ©V�ILUVW

)HGHUDO�$LG�WR�:LOGOLIH�UHVWRUDWLRQ�SURMHFW��,W�LV�ORFDWHG�WZR�PLOHV�ZHVW�DQG�RQH�PLOH�QRUWK�RI

+RRSHU�LQ�'DYLV�DQG�:HEHU�&RXQWLHV���7KH�2JGHQ�%D\�:0$�FRQWDLQV�WKH�IROORZLQJ�KDELWDW

W\SHV��DFUHDJHV�DUH�HVWLPDWHV��

������DFUHV�RSHQ�ZDWHU ������DFUHV�PDUVK

������DFUHV�PXG�IODWV� ������DFUHV�XSODQGV

2JGHQ�%D\�DOVR�PDNHV�VLJQLILFDQW�FRQWULEXWLRQV�WR�ZLOGOLIH�UHODWHG�UHFUHDWLRQ�RQ�*UHDW

6DOW�/DNH���'XULQJ�WKH�SURGXFWLRQ�SHULRG��0DUFK���WKUX�$XJXVW����DSSUR[LPDWHO\����PLOHV�RI
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GLNHV�DUH�RSHQ�WR�QRQ�PRWRUL]HG�XVH���7KURXJKRXW�WKH�UHVW�RI�WKH�\HDU����PLOHV�RI�GLNHV�DUH�RSHQ

WR�QRQ�PRWRUL]HG�XVH���6HYHUDO�DLU�ERDW�UDPSV�DQG�SDUNLQJ�DUHDV�DUH�DYDLODEOH�IRU�SXEOLF�XVH�DW

YDULRXV�ODNH�OHYHOV�GXULQJ�WKH�KXQWLQJ�VHDVRQ���2JGHQ�%D\�:0$�KDV�DSSUR[LPDWHO\�������

DQQXDO�YLVLWRUV�HDFK�\HDU���������RI�ZKLFK�DUH�ZDWHUIRZO�KXQWHUV�DQG����SHUFHQW�RWKHU�ZLOGOLIH

HQWKXVLDVWV���7KH�PRVW�SRSXODU�DFWLYLWLHV�LQFOXGH�ZLOGOLIH�ZDWFKLQJ�DQG�ZDWHUIRZO�KXQWLQJ���7KLV

DUHD�LV�RQH�RI�WKH�QDWLRQ©V�PRVW�KHDYLO\�KXQWHG�ZDWHUIRZO�PDQDJHPHQW�DUHDV���2YHU�������

KXQWHU�WULSV�KDUYHVW�RYHU��������ZDWHUIRZO�DW�WKLV�:0$�DQQXDOO\�

2JGHQ�%D\©V�ZHWODQG�UHVRXUFH�YDOXHV�DUH�GHSHQGHQW�RQ�WKH�ZDWHU�OHYHOV�RI�*UHDW�6DOW

/DNH���:HWODQG�KDELWDW��ZLOGOLIH�XVH�DQG�SXEOLF�UHFUHDWLRQ�RSSRUWXQLWLHV�DUH�JUHDWO\�UHGXFHG�DW

KLJK�ODNH�OHYHO�HOHYDWLRQV���'XULQJ�WKH�����
V�IORRGLQJ��ZLOGOLIH�DQG�KXPDQ�XVH�GHFUHDVHG�E\�RYHU

���SHUFHQW���/DNH�OHYHO�EHJLQV�WR�DIIHFW�2JGHQ�%D\�:0$�GLNHV�DW�D�ODNH�OHYHO�HOHYDWLRQ�RI������

ZKLFK�RFFXUUHG�WKLV�\HDU���2WKHU�GLNH�HOHYDWLRQV�UDQJH�IURP������������ZLWK�XSODQG�DUHDV�DW�DQ

HOHYDWLRQ�RI��������2YHU����SHUFHQW�RI�WKH�DUHD�LV�IORRGHG�DW�D�ODNH�HOHYDWLRQ�RI���������)ORRG

GDPDJHV�WR�WKH�GLNLQJ�V\VWHP�ZHUH�FORVH�WR����������LQ�WKH�����
V���$�VHULHV�RI�ERDW�UDPSV

ZKLFK�DUH�XVHDEOH�DW�YDULRXV�ODNH�OHYHOV�LPSURYHV�DFFHVV��

,PSRUWDQW�LVVXHV�IRU�+RZDUG�6ORXJK�DQG�2JGHQ�%D\�:0$V�LQFOXGH�YXOQHUDELOLW\�WR

IORRGLQJ�IURP�WKH�:HEHU�5LYHU�DQG�*UHDW�6DOW�/DNH���2WKHU�PDQDJHPHQW�LVVXHV�LQFOXGH

DGGLWLRQDO�DFFHVV�IRU�DLU�ERDWV��YLVLWRU�FRQIOLFWV��ZDWHU�TXDOLW\��DQG�KLJK�OHYHOV�RI�VHGLPHQW

HQWHULQJ�YLD�WKH�:HEHU�5LYHU����7KH�ZDWHU�ULJKWV�DUH�YHU\�JRRG�VLQFH�WKLV�LV�RQH�RI�WKH�ROGHVW

:0$©V�LQ�8WDK���$QRWKHU�FRQFHUQ�LV�GLPLQLVKLQJ�DJULFXOWXUDO�KDELWDW�DQG�IRRG�VRXUFHV�IRU�WKH

:KLWH�IDFHG�LELV��ZDWHUIRZO��DQG�RWKHU�DJULFXOWXUDOO\�GHSHQGHQW�VSHFLHV�GXH�WR�UHVLGHQWLDO

KRXVLQJ�GHYHORSPHQW�

7LPSLH�6SULQJV�:DWHUIRZO�0DQDJHPHQW�$UHD

7LPSLH�6SULQJV�:0$�LV�ORFDWHG�RQH�PLOH�QRUWK�RI�,QWHUVWDWH�,����DW�5RZOH\�-XQFWLRQ����

PLOHV�QRUWKZHVW�RI�*UDQWVYLOOH�LQ�7RRHOH�&RXQW\���7KLV�:0$�LV�FRPSULVHG�RI�������DFUHV��7KH

ZDWHU�VRXUFH�LV�D�VDOLQH�VSULQJ�ZKLFK�IHHGV�WZR�ZDWHU�LPSRXQGPHQWV�FUHDWHG�E\�����PLOHV�RI�GLNH�

7KH�VDOLQLW\�RI�WKH�ZDWHU�VRXUFH�OLPLWV�WKH�YHJHWDWLRQ�RI�WKH�DUHD�WR�6DOW�JUDVV��:DWHUIRZO�

ZDWHUELUGV�DQG�VKRUHELUGV�XWLOL]H�WKLV�DUHD��DQG�LW�LV�LPSRUWDQW�EHFDXVH�WKHUH�DUH�IHZ�VLJQLILFDQW

PDUVKHV�DQG�VRXUFHV�RI�IUHVKHU�ZDWHU�DURXQG�WKH�VRXWKZHVW�TXDGUDQW�RI�WKH�ODNH��7KHUH�LV�D�KDOI

PLOH�ORQJ�URDG�WKDW�SURYLGHV�DFFHVV�WR�WKH�DUHD�IURP�,�����7KLV�URDG�WHUPLQDWHV�LQ�D�SDUNLQJ�ORW

ZKHUH�WKHUH�DUH�LQIRUPDWLRQDO�VLJQV��7LPSLH�6SULQJV�KDV�DSSUR[LPDWHO\�����DQQXDO�YLVLWRUV��RI

ZKLFK�DSSUR[LPDWHO\�����DUH�ZDWHUIRZO�KXQWHUV��:DONLQJ�DFFHVV�WR�WKH�DUHD�LV�DYDLODEOH�\HDU

DURXQG�IURP�WKH�SDUNLQJ�ORW���+DELWDW�W\SHV�LQFOXGH�

����DFUHV�RSHQ�ZDWHU ����DFUHV�PDUVK

����DFUHV�PXG�IODW� ����DFUHV�XSODQG



��

/RFRPRWLYH�6SULQJV�:DWHUIRZO�0DQDJHPHQW�$UHD

/RFRPRWLYH�6SULQJV�:DWHUIRZO�0DQDJHPHQW�$UHD�LV�DQ�LVRODWHG�VSULQJ�IHG�ZHWODQG

ORFDWHG�DW�WKH�QRUWK�HQG�RI�*UHDW�6DOW�/DNH��HDVW�RI�.HOWRQ��7KLV��������DFUH�:0$�LV�VXSSRUWHG

E\�VL[�VSULQJV�DQG�SURYLGHV�D�PXFK�QHHGHG�RDVLV�IRU�ZLOGOLIH�LQ�WKH�PLGGOH�RI�WKH�:HVW�'HVHUW��

+DELWDW�W\SHV�LQFOXGH�WKH�IROORZLQJ�

������DFUHV�RSHQ�ZDWHU ������DFUHV�PDUVK

������DFUHV�PXG�IODWV� ������DFUHV�XSODQG

7KH�&LYLOLDQ�&RQVHUYDWLRQ�&RUSV�FUHDWHG�WKH�/RFRPRWLYH�6SULQJV�:0$�LQ��������7KH

'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�SODQV�WR�H[SDQG�WKH�:0$�E\�������DFUHV�WR�LQFOXGH�SURWHFWLRQ�RI

SOD\DV�ZKLFK�DUH�6QRZ\�SORYHU�KDELWDW���:LOGOLIH�YLHZLQJ�DFWLYLWLHV�LQFOXGH�D�3HUHJULQH�IDOFRQ

KDFNLQJ�WRZHU��ZDWHUIRZO�DQG�ZDGLQJ�VKRUHELUGV���3XEOLF�YHKLFOH�DFFHVV�DURXQG�WKH�GLNHV�LV

SHUPLVVLEOH��H[FHSW�GXULQJ�ZDWHUIRZO�EUHHGLQJ�DQG�QHVWLQJ�VHDVRQ��DQG�GXULQJ�IDOFRQ�KDFNLQJ��

%LUG�ZDWFKLQJ��ILVKLQJ�DQG�SULPLWLYH�FDPSLQJ�DUH�DOORZDEOH�\HDU�DURXQG���7KH�HQWLUH�:DWHUIRZO

0DQDJHPHQW�$UHD�LV�DFFHVVLEOH�GXULQJ�KXQWLQJ�VHDVRQ���/RFRPRWLYH�6SULQJV�UHFHLYHV

DSSUR[LPDWHO\�������YLVLWRUV�D�\HDU��������RI�ZKLFK�HQMR\�KXQWLQJ�DQG�ILVKLQJ���

7KH�PRVW�VLJQLILFDQW�LVVXH�IDFLQJ�/RFRPRWLYH�6SULQJV�LV�PDLQWDLQLQJ�ZDWHU�IORZ�IURP�WKH

VSULQJV�WKURXJKRXW�WKH�\HDU���7KH�DTXLIHU�ZKLFK�IHHGV�/RFRPRWLYH�6SULQJV�LV�RYHU�DOORFDWHG��DQG

VLQFH�WKH�HDUO\�����
V�WKH�VSULQJ�IORZ�KDV�GHFOLQHG�E\����SHUFHQW���7KLV�KDV�GLPLQLVKHG�ZHWODQGV

E\�������DFUHV�LQ�WKLV�:0$���'HFOLQLQJ�ZDWHU�TXDOLW\�DV�D�UHVXOW�RI�GLPLQLVKHG�IORZV�LV�DOVR�D

FRQFHUQ�GXH�WR�WKH�KLJK�VDOLQLW\�RI�WKH�VSULQJ�DQG�ODNH�ZDWHU��

2WKHU�,PSRUWDQW�6WDWH�2SHUDWHG�:LOGOLIH�0DQDJHPHQW�$UHDV�

2WKHU�ZLOGOLIH�DQG�ZDWHUIRZO�PDQDJHPHQW�DUHDV�ORFDWHG�EH\RQG�WKH�PHDQGHU�OLQH�RI�*UHDW

6DOW�/DNH�SURYLGH�D�YDULHW\�RI�GLIIHUHQW�KDELWDW�W\SHV�IRU�PDQ\�VSHFLHV�WKDW�GHSHQG�XSRQ�WKH�*UHDW

6DOW�/DNH�HFRV\VWHP��7KHVH�DUHDV�DUH�GLUHFWO\�DVVRFLDWHG�ZLWK�WKH�ODNH�HQYLURQV�DQG�EHFRPH

FULWLFDOO\�LPSRUWDQW�ZKHQ�KLJK�ODNH�OHYHOV�LQXQGDWH�RWKHUZLVH�DYDLODEOH�KDELWDWV�DW�ORZHU

HOHYDWLRQV����

3XEOLF�6KRRWLQJ�*URXQGV�:DWHUIRZO�0DQDJHPHQW�$UHD

3XEOLF�6KRRWLQJ�*URXQGV�:0$�LV�SHUKDSV�WKH�ILUVW�DUHD�LQ�WKH�QDWLRQ�VHW�DVLGH

VSHFLILFDOO\�IRU�KXQWLQJ��DQG�ZDV�HVWDEOLVKHG�LQ��������,W�LV�ORFDWHG������PLOHV�ZHVW�RI�&RULQQH�RQ

8����DQG�LV�GLUHFWO\�QRUWK�RI�WKH�%HDU�5LYHU�0LJUDWRU\�%LUG�5HIXJH���7KLV��������DFUH�DUHD

LQFOXGHV�FROG�GHVHUW�XSODQG�SODQW�VSHFLHV��H[WHQVLYH�ZHWODQG�YHJHWDWLRQ��HOHYHQ�GHYHORSHG�SRQGV

DQG�PXG�IODW�DUHDV�ZKLFK��WRJHWKHU��SURYLGH�JUHDW�KDELWDW�GLYHUVLW\���+DELWDW�W\SHV�LQFOXGH�

������DFUHV�RSHQ�ZDWHU ������DFUHV�PDUVK

������DFUHV�PXG�IODWV ������DFUHV�XSODQG
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&DPSLQJ��RII�KLJKZD\�YHKLFOH�DQG�DLU�ERDW�XVH�DUH�UHVWULFWHG��EXW�SHUPLWWHG�GXULQJ�WKH

ZDWHUIRZO�KXQWLQJ�VHDVRQ���:LOGOLIH�YLHZLQJ�LV�OLPLWHG�DQG�DFFHVV�LV�SRRU�IRU�YHKLFOH�WUDIILF�DW�WKH

3URPRQWRU\�DFFHVV�ZKHUH�DLU�ERDWV�PD\�ODXQFK��

%HDU�5LYHU�$FFHVV�:LOGOLIH�0DQDJHPHQW�$UHD

%HDU�5LYHU�$FFHVV�:LOGOLIH�0DQDJHPHQW�$UHD�ZDV�SXUFKDVHG�LQ������IRU�ILVKHUPDQ

DFFHVV�WR�WKH�%HDU�5LYHU���7KLV�:0$�LV�VPDOO��RQO\�ILYH�DFUHV��EXW�LQFOXGHV�D�SDUNLQJ�DUHD�DQG�D

KDUGHQHG�ODXQFK�UDPS�IRU�HDV\�DFFHVV���7KH�:0$�LV�VHW�LQ�D�ULSDULDQ�YDOOH\�ERWWRP�DW�DQ

HOHYDWLRQ�RI�������DQG�LV�D�GLYHUVH�DQG�SURGXFWLYH�DUHD�IRU�ZDWHUIRZO�DQG�ZLOGOLIH���&DPSLQJ�

ERDWLQJ�DQG�ILVKLQJ�DUH�WKH�SULPDU\�DQG�SRSXODU�UHFUHDWLRQDO�DFWLYLWLHV�DYDLODEOH�LQ�WKLV�DUHD��

:LOGOLIH�YLHZLQJ�RSSRUWXQLWLHV�LQFOXGH�ZDWHUIRZO�GXULQJ�VSULQJ�DQG�IDOO��%DOG�(DJOHV�LQ�WKH

ZLQWHU��DQG�D�YDULHW\�RI�RWKHU�VSHFLHV�

6DOW�&UHHN�:DWHUIRZO�0DQDJHPHQW�$UHD

6DOW�&UHHN�:LOGOLIH�0DQDJHPHQW�$UHD�LV�ORFDWHG���PLOHV�ZHVW�RI�&RULQQH�RQ�8����WKHQ

QRUWK�RI�/LWWOH�0RXQWDLQ��7KH�6DOW�&UHHN�:0$�ZDV�HVWDEOLVKHG�LQ������DQG�KDV�H[SDQGHG�IURP

������DFUHV�WR�DSSUR[LPDWHO\�������DFUHV���,W�SURYLGHV�VHPL�PDUVK�KDELWDW�ZLWK�RSHQ�ZDWHU�SRQGV

DQG�H[WHQVLYH�ZHWODQG�YHJHWDWLRQ���(OHYDWLRQV�UDQJH�EHWZHHQ������DQG������IHHW���8SODQG�DUHDV

LQFOXGH�FROG�GHVHUW�SODQW�VSHFLHV���+DELWDW�W\SHV�LQ�WKLV�DUHD�LQFOXGH�WKH�IROORZLQJ�

������DFUHV�RSHQ�ZDWHU ������DFUHV�PDUVK

����DFUHV�PXG�IODWV ������DFUHV�XSODQGV

��9HKLFOH�DFFHVV�LV�SRVVLEOH�WR�&RPSWRQV�.QROO�WKURXJKRXW�PRVW�RI�WKH�\HDU��EXW�LV

GLIILFXOW�GXULQJ�ZLQWHU�PRQWKV���+RZHYHU��DOO�RWKHU�DFFHVV�SRLQWV�DUH�UHVWULFWHG�H[FHSW�GXULQJ�WKH

ZDWHUIRZO�KXQWLQJ�VHDVRQ�

:LOODUG�%D\�8SODQG�*DPH�:LOGOLIH�0DQDJHPHQW�$UHD

:LOODUG�%D\�8SODQG�*DPH�:LOGOLIH�0DQDJHPHQW�$UHD�LV�ORFDWHG�RQ�WKH�VRXWK�VLGH�RI

:LOODUG�5HVHUYRLU��DQG�FRQVLVWV�RI�SULPDULO\�XSODQG�KDELWDW�PL[HG�ZLWK�FXOWLYDWHG�IRRG�SORWV��

7KLV�SURYLGHV�KDELWDW�IRU�PDQ\�VSHFLHV�RI�ZLOGOLIH��DQG�LV�SDUWLFXODUO\�LGHDO�IRU�SKHDVDQWV��

5LSDULDQ�ZHWODQG�DUHDV�LQ�WKLV�DUHD�DUH�SURGXFWLYH�DQG�DWWUDFW�D�YDULHW\�RI�ZLOGOLIH�VSHFLHV��

5HFUHDWLRQ�DFWLYLWLHV�LQFOXGH�KXQWLQJ��GRJ�WUDLQLQJ�DQG�ZLOGOLIH�YLHZLQJ�RI�ZDWHUIRZO�DQG

VRQJELUGV���7KLV�:0$�FRQWDLQV�������DFUHV�DQG�LV�DFFHVVLEOH�DORQJ�WKH�VRXWK�GLNH�RI�:LOODUG

%D\�MXVW�ZHVW�RI�WKH�VRXWK�PDULQD�HQWUDQFH���

$QWHORSH�,VODQG�6WDWH�3DUN

$QWHORSH�,VODQG�SURYLGHV�KDELWDW�IRU�DQ�XQXVXDO�DUUD\�RI�ZLOGOLIH���7KH�PRVW�YLVLEOH�DQG

ZHOO�NQRZQ�RI�WKH�SDUN©V�ZLOGOLIH�DUH�ELVRQ���7KH�LVODQG�ELVRQ�KHUG��ZKLFK�QXPEHUV�RYHU����
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DIWHU�FDOYLQJ�VHDVRQ��LV�RQH�RI�WKH�ODUJHVW�SXEOLF�KHUGV�LQ�WKH�QDWLRQ���7KH�KHUG�LV�PDLQWDLQHG

ZLWKLQ�FDUU\LQJ�FDSDFLW\�YLD�D�URXQGXS�DQG�WKH�VDOH�RI�ELVRQ�ILQDQFHV�WKH�SDUN©V�ZLOGOLIH�SURJUDP�

3URQJKRUQ�ZHUH�UHLQWURGXFHG�LQ������WKURXJK�D�FRRSHUDWLYH�HIIRUW�EHWZHHQ�6WDWH�3DUNV

DQG�:LOGOLIH�5HVRXUFHV���$�VLPLODU�FRRSHUDWLYH�HIIRUW�UHVXOWHG�LQ�WKH�LQWURGXFWLRQ�RI�ELJKRUQ

VKHHS���$QWHORSH�,VODQG�SURYLGHV�D�GLVHDVH�IUHH�HQYLURQPHQW�DV�LW�UHODWHV�WR�GRPHVWLF�VKHHS�

ZKLFK�LV�D�NH\�FRQVLGHUDWLRQ�IRU�ELJKRUQV���$�SURJUDP�JRDO�IRU�WKH�LVODQG©V�ELJKRUQ�KHUG�LV�WR

SURGXFH�D�VXUSOXV�WR�UHLQWURGXFH�ELJKRUQ�VKHHS�WR�KLVWRULF�UDQJHV���0XOH�GHHU��FR\RWHV��EREFDWV�

EDGJHUV�DV�ZHOO�DV�QXPHURXV�VPDOO�PDPPDOV�LQKDELW�$QWHORSH�,VODQG�DV�ZHOO�

7KH�LVODQG©V�HDVW�VKRUH�ZHWODQGV�FRQQHFW�WR�WKH�PDLQODQG�PDUVKHV�DQG�SURYLGH�DGGLWLRQDO

ZDWHUELUG�KDELWDW���7KH�LVODQG�DOVR�SURYLGHV�LPSRUWDQW�XSODQG�KDELWDW�MX[WDSRVHG�WR�ZHWODQGV�

7KH�'LYLVLRQ�RI�3DUNV�DQG�5HFUHDWLRQ�HVWDEOLVKHG�DQ�LQGHSHQGHQW�RXWVLGH��:LOGOLIH

$GYLVRU\�&RPPLWWHH�WR�UHYLHZ�PDQDJHPHQW�SURJUDPV�SHUWDLQLQJ�WR�UDQJH�DQG�ZLOGOLIH�LVVXHV���$

QXPEHU�RI�RXWVLGH�UHVHDUFK�SURMHFWV�KDYH�EHHQ�IXQGHG�DQG�IRFXV�RQ�SURQJKRUQ��ELJKRUQ�VKHHS

DQG�ELVRQ�JHQHWLFV���6WDII�PRQLWRUV�UDQJH�WUHQG�DQG�FRQGLWLRQ��KHUG�VL]HV�DQG�FRPSRVLWLRQ��DQG

DVVLVWV�':5�ZLWK�VKRUHELUG�FHQVXVLQJ���)XWXUH�UHVHDUFK�ZLOO�VWXG\�UHFUHDWLRQDO�LPSDFWV�RQ

ZLOGOLIH�SRSXODWLRQV�

,PSRUWDQW�+DELWDW�0DQDJHG�E\�2WKHU�(QWLWLHV

0DQ\�DUHDV�DURXQG�WKH�ODNH�DUH�PDQDJHG�IRU�KDELWDW�SUHVHUYDWLRQ�DQG�LPSURYHPHQW�E\

RWKHU�HQWLWLHV�VXFK�DV�FRQVHUYDWLRQ�JURXSV��GXFN�FOXEV�DQG�IHGHUDO�DJHQFLHV�

%HDU�5LYHU�0LJUDWRU\�%LUG�5HIXJH

7KH�%HDU�5LYHU�0LJUDWRU\�%LUG�5HIXJH��%50%5��LV�ORFDWHG�ZHVW�RI�%ULJKDP�&LW\�LQ�%R[

(OGHU�&RXQW\�DW�WKH�PRXWK�RI�WKH�%HDU�5LYHU��,W�LV�WKH�ODUJHVW�QDWLRQDO�UHIXJH�VSHFLILFDOO\�VHW�DVLGH

IRU�ZDWHUIRZO�DQG�VKRUHELUG�PDQDJHPHQW��7KH�%HDU�5LYHU�GHOWD�LV�FRQVLGHUHG�RQH�RI�WKH�PRVW

YDOXDEOH�ZDWHU�ELUG�DQG�ZHWODQG�DUHDV�LQ�WKH�VWDWH�RI�8WDK��:DWHUIRZO��ZDWHU�ELUGV��PLJUDWRU\

ELUGV�DQG�ZLOGOLIH�GHSHQG�XSRQ�WKH�UHIXJH�DV�DQ�LPSRUWDQW�EUHHGLQJ��ZLQWHULQJ�DQG�VWDJLQJ�DUHD

�8�6��)LVK�	�:LOGOLIH�6HUYLFH��������

7KH�UHIXJH�ZDV�HVWDEOLVKHG�LQ������WKURXJK�DQ�([HFXWLYH�2UGHU�E\�+HUEHUW�+RRYHU��

7RGD\��%50%5�HQFRPSDVVHV�DSSUR[LPDWHO\��������DFUHV�SURYLGLQJ�FRQWLJXRXV�DQG�GLYHUVH

KDELWDW�DUHDV�IRU�ZLOGOLIH��7KH�SULPDU\�PDQDJHPHQW�JRDOV�RI�WKH�UHIXJH�LQFOXGH�SURWHFWLQJ�DQG

HQKDQFLQJ�KDELWDW�WR�PDLQWDLQ�RU�LQFUHDVH�WKUHDWHQHG�DQG�HQGDQJHUHG�VSHFLHV��SURYLGLQJ�VXLWDEOH

SURGXFWLRQ�DQG�PLJUDWLRQ�KDELWDW�WR�EHQHILW�PLJUDWRU\�ELUGV��DQG�SURYLGLQJ�D�ELRORJLFDOO\�GLYHUVH

VXLWH�RI�KDELWDW�W\SHV�LQ�YDULRXV�VXFFHVVLRQDO�VWDJHV�WR�PDLQWDLQ�KHDOWK\�ZLOGOLIH�DQG�ILVK

SRSXODWLRQV���6HFRQGDU\�PDQDJHPHQW�JRDOV�LQFOXGH�SURYLGLQJ�RSSRUWXQLWLHV�IRU�WKH�SXEOLF�WR

HQMR\�ZLOGOLIH�DQG�WR�EHWWHU�XQGHUVWDQG�WKHLU�UROH�LQ�WKH�HQYLURQPHQW��DQG�HQVXULQJ�SURWHFWLRQ�IRU

LPSRUWDQW�DUFKDHRORJLFDO��KLVWRULFDO�DQG�FXOWXUDO�UHVRXUFHV���2YHU����DUFKHRORJLFDO�VLWHV�KDYH



��

EHHQ�UHFRUGHG�RQ�WKH�UHIXJH�

$����PLOH�GULYLQJ�RU�KLNLQJ�WRXU�LV�RSHQ�\HDU�URXQG�DQG�SURYLGHV�DQ�H[FHOOHQW

RSSRUWXQLWLHV�IRU�ZLOGOLIH�YLHZLQJ�DQG�HQYLURQPHQWDO�HGXFDWLRQ���+XQWLQJ��WUDSSLQJ�DQG�ZDUP

ZDWHU�ILVKLQJ�RQ�WKH�PDLQ�ULYHU�FKDQQHO�DUH�SRSXODU�DFWLYLWLHV�DYDLODEOH�VHDVRQDOO\��2YHU���

SHUFHQW�RI�WKH�UHIXJH�LV�RSHQ�WR�ZDWHUIRZO�KXQWLQJ���$������VWXG\�WR�H[DPLQH�WKH�HFRQRPLF�ZRUWK

RI�WKH�UHIXJH�LQGLFDWHG�WKDW��������YLVLWRUV�HTXDWHV�WR�RYHU����������GROODUV�WR�WKH�ORFDO

HFRQRP\�

:DWHU�FRQWURO�VWUXFWXUHV�DUH�GHVLJQHG�WR�FRQWURO�ZDWHU�IORZ�LQWR�VHYHUDO�PDQDJHPHQW�XQLWV

WR�FUHDWH�GLYHUVH�KDELWDW�DUHDV�WR�EHQHILW�ZLOGOLIH���$SSUR[LPDWHO\��������DFUHV�RI�WKH�UHIXJH�GRHV

QRW�UHFHLYH�ZDWHU�IURP�WKH�%HDU�5LYHU���:DWHU�VXSSOLHV�DUH�UDUHO\�DW�RSWLPXP�OHYHOV���)OXVKLQJ

UHPRYHV�H[FHVV�VDOWV�DQG�GUDZGRZQV�LPSURYH�VRPH�KDELWDW�W\SHV���'XULQJ�WKH�����
V��*UHDW�6DOW

/DNH�IORRGLQJ�FDXVHG�RYHU����PLOOLRQ�GROODUV�ZRUWK�RI�IORRG�GDPDJH�LQFOXGLQJ�WKH�ORVV�RI�WKH

YLVLWRU�FHQWHU��GLNHV��ZDWHU�FRQWURO�VWUXFWXUHV�DQG�URDGV��7KH�RXWVLGH�GLNHV�DUH�SUHVHQWO\�DW

��������IHHW��ZKLFK�LV�D������IRRW�LQFUHDVH�IURP�WKHLU�SUH�IORRGLQJ�HOHYDWLRQ�

7KH�%50%5�KDV�FRPSOHWHG�D�/RQJ�5DQJH�:DWHU�0DQDJHPHQW�3ODQ�LQ�������WR�H[DPLQH

H[LVWLQJ�ZDWHU�PDQDJHPHQW��HQKDQFLQJ�WKH�UHIXJH�KDELWDW�DQG�LPSURYLQJ�IXWXUH�ZDWHU�VXSSOLHV

DQG�PDQDJHPHQW�IRU�WKH�PD[LPXP�ZLOGOLIH�EHQHILW���,PSRUWDQW�PDQDJHPHQW�FRQFHUQV�LQFOXGH

ZDWHU�VXSSO\��ZDWHU�TXDOLW\��DQG�GLVHDVH�PDQDJHPHQW����:DWHU�VKRUWDJHV�DUH�YHU\�GHWULPHQWDO�WR

ZHWODQGV�DQG�ZLOGOLIH��7KH�8�6��)LVK�	�:LOGOLIH�6HUYLFH�ZRXOG�OLNH�WR�DXJPHQW�QDWXUDO�IORZV�RI

WKH�%HDU�5LYHU�GXULQJ�WKH�PRQWKV�RI�-XO\�DQG�$XJXVW��$�SURMHFW�WR�VXSSOHPHQW�WKHVH�ORZ�IORZV

ZLWK�:LOODUG�%D\�ZDWHU�ZDV�QHJRWLDWHG��EXW�WKH�SURMHFW�ZDV�QRW�FRQVWUXFWHG��)XWXUH�ZDWHU

GHYHORSPHQW�SURMHFWV�RQ�WKH�%HDU�5LYHU�DUH�FXUUHQWO\�XQGHU�FRQVLGHUDWLRQ�LQFOXGH�SODQV�IRU�WKH

+RQH\YLOOH�DUHD��EXW�WKHUH�LV�QR�DXWKRUL]DWLRQ�IRU�WKLV�GDP�WR�GDWH���'LVHDVH�PDQDJHPHQW�IRFXVHV

RQ�ERWXOLVP�RXWEUHDNV�DQG�DWWHPSWLQJ�WR�XQGHUVWDQG�LGHDO�FRQGLWLRQV�E\�OLQNLQJ�ORVVHV�ZLWK�ZDWHU

FRQGLWLRQV�DQG�KDELWDW�LQGLFDWRUV���3HDN�DYLDQ�ERWXOLVP�ORVVHV�VHHP�WR�RFFXU�GXULQJ�DERYH�

DYHUDJH�ZDWHU�\HDUV��DFFRUGLQJ�WR�WKH�86):6��:DWHU�TXDOLW\�DQG�VHGLPHQW�FRQWDPLQDWLRQ�KDYH

EHHQ�LQYHVWLJDWHG�LQ�WKH�%50%5�DQG�LQ�SURSRVHG�DFTXLVLWLRQ�DUHDV��¦6RLO�DQG�ZDWHU�DQDO\VLV

IURP�WKLV�VWXG\�GLG�QRW�LGHQWLI\�DQG�WR[LF�FRQVWLWXHQWV��DOWKRXJK�IXUWKHU�VDPSOLQJ�RI�VRLO��ZDWHU

DQG�ILVK�WLVVXHV�PD\�EH�ZDUUDQWHG�LQ�WKH�%ODFN�6ORXJK�DUHD�WR�GHWHUPLQH�WKH�VRXUFH�V��RU�H[WHQW

RI�''7�FRQWDPLQDWLRQ�§�DFFRUGLQJ�WR�WKLV�FRQWDPLQDQWV�VWXG\��:DGGHOO��%���'ROOLQJ��-���/LQQHU�

6���6WHSKHQV��'��$QG�6��6WHSKHQVHQ���$OVR��VDOWV�ZHUH�SUHVHQW�LQ�KLJK�OHYHOV�LQ�ERWK�ZDWHU�DQG

VHGLPHQWV�

/D\WRQ�:HWODQGV�3UHVHUYH

7KH�/D\WRQ�:HWODQGV�3UHVHUYH�LV�PDQDJHG�E\�7KH�1DWXUH�&RQVHUYDQF\��71&��DQG

SURWHFWV�DSSUR[LPDWHO\������DFUHV�RI�VKRUHOLQH�DQG�XSODQG�KDELWDW���2QH�RI�WKH�PDLQ�JRDOV�RI�WKH

SUHVHUYH�LV�WR�SURWHFW�XSODQG�KDELWDW�WR�EXIIHU�6WDWH�ZLOGOLIH�PDQDJHPHQW�DUHDV�ORFDWHG�DGMDFHQW�WR

WKH�ODNH���71&�DOORZV�QRQ�PRWRUL]HG�DFFHVV�\HDU�DURXQG�DW�WKH�*DLOH\�$FFHVV�LQ�/D\WRQ�

0DQDJHPHQW�LVVXHV�LQFOXGH�KRXVLQJ�DQG�LQIUDVWUXFWXUH�GHYHORSPHQW�LPSDFWV��PDLQWDLQLQJ�ZDWHU
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TXDOLW\��DQG�WKH�ORVV�RI�DJULFXOWXUDO�ODQG�KDELWDWV���2WKHU�LVVXHV�LQFOXGH�VRYHUHLJQ�ODQG�DFFHVV�DQG

JUD]LQJ�WUHVSDVV��PRVTXLWR�DEDWHPHQW�DQG�$79�DFWLYLWLHV�ZKLFK�PD\�DIIHFW�6QRZ\�3ORYHU

KDELWDW�

7KH�1DWXUH�&RQVHUYDQF\�LV�ZRUNLQJ�ZLWK�WKH�8WDK�5HFODPDWLRQ�0LWLJDWLRQ�DQG

&RQVHUYDWLRQ�&RPPLVVLRQ��850&&��WR�GHYHORS�HGXFDWLRQ�SURJUDPV�DQG�LQWHUSUHWLYH�VLJQV���,Q

WKH�IXWXUH��71&©V�KRSHV�WR�SURYLGH�JUHDWHU�UHFUHDWLRQDO�DFFHVV�DQG�UHVROYH�PDQDJHPHQW�FRQIOLFWV�

DQG�LQWHQGV�WR�FRQWLQXH�SURYLGLQJ�KXQWLQJ�DFFHVV��DOWKRXJK�WKHLU�SULPDU\�PLVVLRQ�LV�WR�SURWHFW

ZHWODQGV�

,QODQG�6HD�6KRUHELUG�5HVHUYH�

7KLV�������DFUH�UHVHUYH�ZDV�GHYHORSHG�E\�WKH�.HQQHFRWW�8WDK�&RSSHU�&RUSRUDWLRQ�WR

PLWLJDWH�IRU�WKH�WDLOLQJV�PRGHUQL]DWLRQ�DQG�H[SDQVLRQ�SURMHFW�FRPSOHWHG�LQ��������7KH�UHVHUYH

SURYLGH�D�ODUJH�FRQWLJXRXV�DUHD�IRU�QHVWLQJ��DQG�UHVWLQJ�KDELWDW�IRU�PLJUDWRU\�VKRUHELUGV�DQG

ZDWHUIRZO���7KH�,QODQG�6HD�6KRUHELUG�5HVHUYH�LV�VXUURXQGHG�E\�SULYDWH�GXFN�FOXEV��WKH�*LOOPRU

6DQFWXDU\�DQG�WKH�6DOW�/DNH�&LW\�,QWHUQDWLRQDO�$LUSRUW��6/&,$��0LWLJDWLRQ�3URMHFW��DOO�RI�ZKLFK

SURYLGH�ZLOGOLIH�KDELWDW��7KH�UHVHUYH�KDV�WKUHH�ZDWHU�VRXUFHV��LQFOXGLQJ�WKH�*RJJLQ�'UDLQ��/HH

&UHHN�DQG�WKH�1RUWK�3RLQW�&DQDO��WR�FLUFXODWH�EUDFNLVK�ZDWHU�WKURXJK�PDUVKHV�DQG�PXGIODWV�WR

PD[LPL]H�LQYHUWHEUDWH�SRSXODWLRQV�DV�IRRG�IRU�YLVLWLQJ�ELUGV��$�XQLTXH�VDQG�GXQH�HQYLURQPHQW

H[LVWV�RQ�6WDWH�VRYHUHLJQ�ODQGV�DGMDFHQW�WR�WKH�UHVHUYH���

2QFH�WKH�$UP\�&RUSV�RI�(QJLQHHUV�DSSURYHV�WKH�PLWLJDWLRQ�SURMHFW��H[SHFWHG�VRPHWLPH�LQ

������.8&�SODQV�WR�DOORZ�JUHDWHU�SXEOLF�DFFHVV���,PSRUWDQW�LVVXHV�IRU�WKH�,QODQG�6HD�6KRUHELUG

5HVHUYH�LQFOXGH�DFFHVV�WR�VRYHUHLJQ�ODQGV�DQG�PRVTXLWR�DEDWHPHQW�SUDFWLFHV�

*LOOPRU�:LOGOLIH�6DQFWXDU\

7KH�ODQG�IRU�WKH�*LOOPRU�:LOGOLIH�6DQFWXDU\�ZDV�GRQDWHG�WR�WKH�1DWLRQDO�$XGXERQ

6RFLHW\�WR�KHOS�SUHVHUYH�WKH�QDWXUDO�HFRV\VWHP�RI�*UHDW�6DOW�/DNH���7KLV������DFUH�SURSHUW\�KDV�D

YDULHW\�RI�KDELWDW�W\SHV�UDQJLQJ�IURP�RSHQ�ZDWHU�WR�SOD\DV�DQG�XSODQG�DUHDV���,W�LV�ORFDWHG�QRUWK�RI

,QWHUVWDWH�,����DQG�WR�WKH�ZHVW�DQG�QRUWKZHVW�RI�WKH�QHZ�6/&,$�UXQZD\��RQ�WKH�DEDQGRQHG�GHOWD

RI�WKH�-RUGDQ�5LYHU���7KH�¦)HDVLELOLW\�6WXG\�IRU�WKH�6RXWK�6KRUH�:HWODQGV�(FRORJLFDO�5HVHUYH�RI

WKH�*UHDW�6DOW�/DNH§�ZDV�FRQGXFWHG�ZLWK�850&&�WR�LQYHVWLJDWH�WKH�SRVVLELOLW\�RI��UHVWRUDWLRQ�RI

WKH�QDWXUDO�LQIORZ�RI�IUHVK�ZDWHU�WR�WKLV�ROG�ULYHU�GHOWD�V\VWHP���7KH�K\GURORJLFDO�VWXG\�DQG

DQDO\VLV�FRQFOXGHG�WKDW�DSSUR[LPDWHO\�������DFUHV�RI�SRWHQWLDO�ZHWODQG�KDELWDW�FRXOG�EH

GHYHORSHG�RU�UHVWRUHG�LQ�WKLV�DUHD�WR�SURYLGH�D�PRVDLF�RI�ZHWODQG�DQG�XSODQG�KDELWDWV�IRU�ZLOGOLIH��

7KH�JRDOV�RI�WKH�DGMDFHQW�SURSHUW\�RZQHUV�DUH�FRPSDWLEOH�LQ�GHYHORSLQJ�D�FRQWLJXRXV�DUHD

RI�KLJKO\�SURGXFWLYH�KDELWDW�VXLWDEOH�IRU�EUHHGLQJ��QHVWLQJ��IRUDJLQJ�DQG�UHVWLQJ�IRU�D�ZLGH�UDQJH

RI�VSHFLHV���,VVXHV�IDFLQJ�WKLV�DUHD�LQFOXGH�DFTXLULQJ�DGGLWLRQDO�ZDWHU�WR�UHVWRUH�WKH�IRUPHU�-RUGDQ

5LYHU�GHOWD��DQG�HQFURDFKPHQW�IURP�GHYHORSPHQW�QHDU�WKH�VRXWKHDVW�VKRUH�RI�WKH�ODNH�
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6DOW�/DNH�&LW\�,QWHUQDWLRQDO�$LUSRUW�0LWLJDWLRQ�6LWH

7KH�6DOW�/DNH�&LW\�,QWHUQDWLRQDO�$LUSRUW��6/&,$��UXQZD\�H[SDQVLRQ�SURMHFW�UHTXLUHG

PLWLJDWLRQ�IRU�ZHW�PHDGRZ�ZHWODQGV�KDELWDW�ORVV���0RVW�RI�WKLV�PLWLJDWLRQ�VLWH�LV�VXUURXQGHG�E\

SULYDWH�SURSHUW\��GXFN�FOXEV�DQG�WKH�*LOOPRU�6DQFWXDU\���7KH�PLWLJDWLRQ�VLWH�LQFOXGHV������DFUHV

RI�ZHWODQG�KDELWDW���7KH�6/&,$�DXWKRULWLHV�SODQ�WR�IRFXV�RQ�LQFUHDVLQJ�VKRUHELUG�KDELWDW�E\����WR

���DFUHV�E\�HQKDQFLQJ�PDUJLQDO�ZHWODQGV�DQG�XSODQGV���,VVXHV�IDFLQJ�WKLV�PLWLJDWLRQ�SURMHFW

LQFOXGH�IORRGLQJ�LPSDFWV��FKDQJHV�LQ�ZDWHU�XVH�IURP�DJULFXOWXUH�WR�XUEDQ��QRQ�QDWLYH�VSHFLHV

LQYDVLRQ�DQG��PRVW�LPSRUWDQWO\��IXWXUH�VXSSOLHV�RI�IUHVK�ZDWHU�HQWHULQJ�WKH�PLWLJDWLRQ�VLWH�

*UHDW�6DOW�/DNH�'XFN�&OXE�3URSHUWLHV�

$FFRUGLQJ�WR�WKH�¦6RXWK�6KRUH�'XFN�&OXE�6WXG\§�����GXFN�FOXEV�H[LVW�RQ�WKH�VRXWK�VKRUH

RI�*UHDW�6DOW�/DNH��ZLWK�PRUH�WKDQ��������DFUHV�PDQDJHG�DV�ZHWODQGV�IRU�ZDWHUIRZO�KDELWDW��

0DQ\�GXFN�FOXEV�DOVR�H[LVW�DORQJ�WKH�HDVW�DQG�QRUWK�DUHDV�DURXQG�WKH�ODNH���3ULYDWH�GXFN�FOXEV

GHYHORS�DGGLWLRQDO�KDELWDW�DQG�DFWLYHO\�PDQDJH�DQG�HQKDQFH�H[LVWLQJ�KDELWDW�WR�LQFUHDVH�ZLOGOLIH

XVH�IRU�WKH�SXUSRVH�RI�ZDWHUIRZO�KXQWLQJ���(QKDQFHG�DUHDV�UHTXLUH�DFWLYH�PDQDJHPHQW�WR

PDLQWDLQ�ZHWODQG�DQG�ZLOGOLIH�YDOXHV���7KHVH�HIIRUWV�DOVR�LPSURYH�KDELWDW�FRQGLWLRQV�IRU�D�YDULHW\

RI�RWKHU�VSHFLHV�DQG��WRJHWKHU�ZLWK�WKH�HIIRUWV�RI�RWKHU�HQWLWLHV��SURYLGH�D�FRQVLGHUDEOH�DPRXQW�RI

FRQWLJXRXV�KDELWDW�IRU�ZLOGOLIH�DURXQG�*UHDW�6DOW�/DNH���7KH�¦6RXWK�6KRUH�'XFN�&OXE�6WXG\§�

FRQGXFWHG�EHWZHHQ������������H[DPLQHG�WKH�IHDVLELOLW\�RI�D�IRUPDO�SURWHFWLRQ�SODQ�DQG�WKH

SRVVLELOLW\�RI�GHYHORSLQJ�SXEOLF�VXSSRUW�IRU�WKHVH�SULYDWHO\�RZQHG�DQG�PDQDJHG�ZHWODQG�DUHDV��

7KLV�HIIRUW�LGHQWLILHG�WKH�LPSRUWDQFH�RI�GXFN�FOXEV�LQ�SURYLGLQJ�KDELWDW�WR�D�YDULHW\�RI�VSHFLHV�

&ULWLFDO�LVVXHV�IRU�GXFN�FOXE�SURSHUWLHV�PDQDJHUV�LQFOXGHV�VHFXULQJ�DGHTXDWH�ZDWHU

VXSSO\��ZDWHU�GHOLYHU\�WLPLQJ�DQG�UHOLDELOLW\��DQG�PDLQWDLQLQJ�ZDWHU�TXDOLW\���)ORRGLQJ�LVVXHV�DUH

VLJQLILFDQW�VLQFH�WKHVH�SURSHUWLHV�DUH�ORFDWHG�DW�ORZ�HOHYDWLRQV�QHDU�WKH�ODNH�DQG�PRVW�RZQHUV�RU

PDQDJHUV�UHEXLOW�DIWHU�WKH�����
V�IORRGLQJ���2WKHU�SUHVVLQJ�LVVXHV�LQFOXGH�DFFHVV��URDG

PDLQWHQDQFH��SUHGDWRU�FRQWURO��WUHVSDVV�JUD]LQJ��DQG�QRQ�QDWLYH�SODQW�VSHFLHV�LQYDVLRQV�ZKLFK

UHTXLUH�RQJRLQJ�FRQWURO�DQG�H[SHQVLYH�HUDGLFDWLRQ�

,PSRUWDQW�,VODQG�+DELWDW�$UHDV�

,Q�DGGLWLRQ�WR�HVWDEOLVKHG�ZLOGOLIH�PDQDJHPHQW�DUHDV�DQG�SULYDWHO\�PDQDJHG�KDELWDWV��WKH

LVODQGV�RI�WKH�*UHDW�6DOW�/DNH�SURYLGH�LVRODWHG�KDELWDW�IRU�D�YDULHW\�RI�FRORQLDO�DQG�PLJUDWRU\

ELUGV���7KH�WDEOH�EHORZ�ZDV�XVHG�LQ�¦/LQNLQJ�&RPPXQLWLHV��:HWODQGV�DQG�0LJUDWRU\�%LUGV§

GRFXPHQW�WR�GHVFULEH�WKH�LVODQGV�RI�WKH�ODNH��DFFHVV�DQG�ZLOGOLIH�XVH�
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*UHDW�6DOW�/DNH�,VODQG�0DQDJHPHQW��$FUHDJH��3XEOLF�$FFHVV�DQG�:LOGOLIH�8VH�7DEOH

,VODQG�1DPH 0DQDJLQJ�$JHQF\ $FUHDJH 3XEOLF�$FFHVV :LOGOLIH�8VH�

$QWHORSH� 8WDK�6WDWH�3DUNV ������ �����<HV $QWHORSH��ELVRQ��

PDQ\�ELUGV�	�RWKHU�

ZLOGOLIH�VSHFLHV

6WDQVEXU\�,VODQG %/0�3ULYDWH ������ ����3DUWLDO

)UHPRQW�,VODQG 3ULYDWH�� ������� ������1R 8QNQRZQ

&DUULQJWRQ�,VODQG %/0�3ULYDWH����������������������������������������<HV

*XQQLVRQ�,VODQG 8WDK�':5 �������������������� ������1R 3HOLFDQ�URRNHU\��JXOOV

'ROSKLQ�,VODQG 6RYHUHLJQ�/DQG ��������� �����<HV

%LUG�RU�+DW�,VODQG 8WDK�':5 ��� ��������� ������1R *XOO�	�KHURQ�URRNHU\

%DGJHU�,VODQG 6RYHUHLJQ�/DQG�������������������� �����<HV

&XE�,VODQG %/0 ����������������������������<HV��

(JJ�,VODQG 6RYHUHLJQ�/DQG ����������������������������<HV *XOO�URRNHU\�

FORVHG�����������

:KLWH�5RFN�,VODQG 6RYHUHLJQ�/DQG ����������������������������<HV *XOO�URRNHU\

FORVHG�����������

d &+$1*(6�,1�/$.(�%5,1(�6$/,1,7,(6

6HJUHJDWLRQ�RI�*UHDW�6DOW�/DNH�LQWR�'LVWLQFW�6DOLQLW\�$UHDV

7KH�ZDWHUV�RI�WKH�*UHDW�6DOW�/DNH�DUH�VHJUHJDWHG�LQWR�IRXU�DUHDV�RI�GLIIHUHQW�ZDWHU

FKHPLVWU\�DQG�VDOLQLW\��(DFK�RI�WKHP�LV�LQIOXHQFHG�E\�GLIIHULQJ�ZDWHU�LQIORZ�DQG�HYDSRUDWLRQ

UHJLPHV��ZKLFK�UHVXOWV�LQ�FKDQJHV�WR�ODNH�HOHYDWLRQ�DQG�VDOLQLW\���7KH�6RXWK�$UP�RI�WKH�ODNH�LV

WKDW�SRUWLRQ�RI�WKH�ODNH�VRXWK�RI�WKH�QRUWKHUQ�UDLOURDG�FDXVHZD\��H[FOXGLQJ�)DUPLQJWRQ�%D\�DQG

%HDU�5LYHU�%D\��6DOLQLWLHV�LQ�WKH�6RXWK�$UP�KDYH�UDQJHG�IURP�������LQ�UHFHQW�WLPHV��,W�LV�WKLV

SRUWLRQ�RI�WKH�ODNH�WKDW�FXUUHQWO\�LV�KDUYHVWHG�IRU�EULQH�VKULPS���

)DUPLQJWRQ�%D\�LV�WKDW�SRUWLRQ�RI�WKH�ODNH�HDVW�RI�$QWHORSH�,VODQG�DQG�LVRODWHG�IURP�WKH

UHVW�RI�WKH�ODNH�E\�WKH�'DYLV�&DXVHZD\�OLQNLQJ�$QWHORSH�,VODQG�WR�WKH�PDLQODQG��6DOLQLWLHV�RI

)DUPLQJWRQ�%D\�IOXFWXDWH�VXEVWDQWLDOO\�GXH�WKH�LQIORZ�RI�IUHVK�ZDWHU�IURP�WKH�-RUGDQ�5LYHU��DQG

WKH�FDXVHZD\�LQKLELWHG�H[FKDQJH�RI�VDOW�ZDWHU�IURP�WKH�6RXWK�$UP��6DOLQLW\�YDOXHV�KDYH�UDQJHG

IURP������LQ�UHFHQW�WLPHV��&RPPHUFLDO�KDUYHVWLQJ�RI�EULQH�VKULPS�LV�SURKLELWHG�LQ�WKLV�DUHD�WR

PLQLPL]H�LPSDFWV�WR�ELUG�SRSXODWLRQV�

%HDU�5LYHU�%D\�OLHV�QRUWK�RI�WKH�QRUWKHUQ�UDLOURDG�FDXVHZD\��RQ�WKH�HDVW�VLGH�RI

3URPRQWRU\�3RLQW���:DWHU�VDOLQLW\�LQ�WKLV�ED\�DOVR�IOXFWXDWHV�VXEVWDQWLDOO\��7KHUH�LV�HYLGHQFH�WKDW

ZKHQ�WKH�%HDU�5LYHU�IORZV�DUH�YHU\�ORZ���D�OD\HU�RI�GHQVH�EULQH�UXQV�QRUWKZDUG�LQWR�WKH�%D\�

HVSHFLDOO\�GXULQJ�SHULRGV�RI�VRXWK�ZLQGV��6DOLQLW\�YDOXHV�DUH�EHLQJ�VWXGLHG�DW�WKH�FXUUHQW�WLPH�E\

WKH�8WDK�'LYLVLRQV�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV��DQG�:LOGOLIH�5HVRXUFHV��WKH�*UHDW�6DOW�/DNH
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(FRV\VWHP�3URMHFW��WKH�'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\�DQG�,0&�.DOLXP���,QF���)RUPHUO\

*UHDW�6DOW�/DNH�0LQHUDOV��,QF����&RPPHUFLDO�KDUYHVWLQJ�RI�EULQH�VKULPS�LV�DOVR�SURKLELWHG�LQ�WKLV

ED\�WR�PLQLPL]H�LPSDFWV�WR�ELUGV�

7KH�QRUWK�DUP�RI�WKH�ODNH��*XQQLVRQ�%D\��OLHV�QRUWK�RI�WKH�QRUWKHUQ�UDLOURDG�FDXVHZD\

EHWZHHQ�3URPRQWRU\�3RLQW�DQG�/DNHVLGH��6DOLQLWLHV�LQ�WKLV�SRUWLRQ�RI�WKH�ODNH�KDYH�UDQJHG�IURP

�������LQ�UHFHQW�WLPHV��7KHUH�KDV�EHHQ�YHU\�OLWWOH�KDUYHVWLQJ�RI�EULQH�VKULPS�LQ�WKLV�SRUWLRQ�RI

WKH�ODNH��7KH�ZDWHU�RI�WKH�QRUWK�DUP�LV�WRR�VDOLQH�WR�VXVWDLQ�YLDEOH�SRSXODWLRQV�RI�VKULPS�

3HULRGLFDOO\��VRPH�VKULPS�DQG�F\VWV�ZDVK�WKURXJK�WKH�EUHDFK�DQG�FXOYHUWV��DQG�WKHUH�DUH�D�IHZ

ORFDWLRQV�LQ�WKH�ODNH�ZKHUH�EULQH�VKULPS�SRSXODWLRQV�PD\�RFFXU��SUREDEO\�GXH�WR�VSULQJV�ZKLFK

GLOXWH�EULQH�VDOLQLW\���&RPPHUFLDO�EULQH�VKULPS�KDUYHVWLQJ�LV�DOORZHG�LQ�WKH�QRUWK�DUP���%LUG�XVH

RI�WKH�QRUWK�DUP�RI�WKH�ODNH�KDV�EHHQ�HVVHQWLDOO\�HOLPLQDWHG�EHFDXVH�RI�WKH�ODFN�RI�YLDEOH�EULQH

VKULPS�SRSXODWLRQV��DOWKRXJK�VRPH�IRUDJLQJ�RFFXUV�QHDU�WKH�FDXVHZD\�EUHDFK�DQG�FXOYHUWV��

*XQQLVRQ�,VODQG�LV�DQ�LPSRUWDQW�:KLWH�SHOLFDQ�URRNHU\�

$TXDWLF�%LRWD�'LIIHUHQFHV�$PRQJ�WKH�$UHDV�RI�WKH�/DNH�

2I�SULPDU\�FRQFHUQ�WR�ZLOGOLIH�PDQDJHUV�LV�WKH�FXUUHQW�GHJUHH�RI�WKH�GLIIHUHQFH�LQ

VDOLQLWLHV�EHWZHHQ�WKH�QRUWK�DQG�VRXWK�DUPV�RI�*UHDW�6DOW�/DNH��DQG�WKH�ODFN�RI�EULQH�VKULPS

SURGXFWLYLW\�LQ�WKH�QRUWK�DUP���%HFDXVH�EULQH�VKULPS�DUH�WKH�RQO\�FRPPHUFLDOO\�KDUYHVWHG�DTXDWLF

VSHFLHV�LQ�*UHDW�6DOW�/DNH��PRVW�RI�WKH�UHVHDUFK�DQG�DWWHQWLRQ�KDV�IRFXVHG�RQ�EULQH�VKULPS��

+RZHYHU��WKH�VDPH�ORZ�SURGXFWLYLW\�FRQFHUQV�H[WHQG�WR�RWKHU�DTXDWLF�VSHFLHV�ZKLFK�DUH

VLJQLILFDQW�LQ�WKH�ODNH©V�IRRG�FKDLQ��VXFK�DV�DOJDH�DQG�EULQH�IOLHV�

7KH�QRUWKHUQ�UDLOURDG�FDXVHZD\�IURP�3URPRQWRU\�3RLQW�WR�/DNHVLGH�LV�LQKLELWLQJ�WKH

H[FKDQJH�RI�ODNH�EULQHV�EHWZHHQ�WKH�QRUWK�DQG�VRXWK�DUPV�RI�WKH�ODNH��DQG�KDV�FDXVHG�D

VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�VDOLQLWLHV�RI�WKH�QRUWK�DQG�VRXWK�DUPV�VLQFH�LWV�FRPSOHWLRQ�LQ

WKH�ODWH�����
V���,W�LV�QRZ�WKRXJKW��KRZHYHU��WKDW�WKH�GLIIHUHQWLDO��ZKLFK�KDV�DYHUDJHG�EHWZHHQ

����DQG������LV�LQFUHDVLQJ����6HH�:DWHU�&KHPLVWU\���%HFDXVH�WKH�EULQH�VKULPS�DQG�EULQH�IO\

SURGXFWLYLW\�RI�WKH�QRUWK�DUP�KDV�EHHQ�HVVHQWLDOO\�ORVW��VXEVWDQWLDO�QHJDWLYH�LPSDFWV�RQ�DYLDQ

VSHFLHV�DUH�VXVSHFWHG���:LOGOLIH�PDQDJHUV�DUH�FRQFHUQHG�DERXW�WKH�HFRORJLFDO�KHDOWK�RI�WKH�*UHDW

6DOW�/DNH�V\VWHP�

%ULQH�VKULPS�SRSXODWLRQV�IORXULVKHG�LQ�WKH�QRUWK�DUP�RI�WKH�ODNH�GXULQJ�WKH�PLG�����
V�

GXH�SULPDULO\�WR�KLJK�ODNH�OHYHOV�DQG�UHVXOWLQJ�ORZHU�WKDQ�DYHUDJH�VDOLQLWLHV�LQ�WKH�QRUWK�DUP��,W

KDV�EHHQ�VXJJHVWHG�WKDW��DW�VRPH�ODNH�OHYHOV��D�GLIIHUHQWLDO�LQ�EULQH�FRQFHQWUDWLRQV�LV�EHQHILFLDO�LQ

WKDW�ZKHQ�WKH�VRXWK�DUP�LV�WRR�GLOXWH�WR�VXSSRUW�D�KHDOWK\�EULQH�VKULPS�SRSXODWLRQ��WKH�QRUWK�DUP

PD\�EH�DEOH�WR���$W�KLVWRULFDOO\�KLJK�ODNH�OHYHOV��WKDW�DSSHDUV�WR�EH�WKH�FDVH���$W�WKH�SUHVHQW�

KRZHYHU��WKH�VDOLQLW\�GLIIHUHQFH�EHWZHHQ�WKH�QRUWK�DQG�VRXWK�DUPV�LV�WRR�KLJK�WR�PDNH�WKDW

DUJXPHQW�

:LWK�WKH�VDOLQLW\�GLIIHUHQWLDO��VDOLQLWLHV�LQ�WKH�VRXWK�DUP�FRXOG�GLPLQLVK�WR�WKH�SRLQW�ZKHUH

WKH�EULQH�VKULPS�SRSXODWLRQ�EHFRPHV�VWUHVVHG�DQG�LV�UHGXFHG��ZKLOH�VDOLQLWLHV�LQ�WKH�QRUWK�DUP
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FRQWLQXH�DW�FRQFHQWUDWLRQV�KLJK�HQRXJK�WR�SUHYHQW�WKH�HVWDEOLVKPHQW�RI�D�YLDEOH�EULQH�VKULPS

SRSXODWLRQ���7KLV�FLUFXPVWDQFH�ZLOO�UHVXOW�LQ�D�PLQLPDO�VKULPS�SRSXODWLRQ�LQ�WKH�ODNH�ZLWK

SRWHQWLDOO\�GLVDVWURXV�LPSDFWV�RQ�ELUG�SRSXODWLRQV�DQG�FRPPHUFLDO�KDUYHVWLQJ�RI�EULQH�VKULPS�

5HVHDUFK�RQ�ERWK�WKH�K\GURORJ\�RI�WKH�ODNH�DQG�WKH�UROH�RI�VDOLQLW\�LQ�EULQH�VKULPS�DQG�RWKHU

DTXDWLF�SRSXODWLRQV�LV�FRQWLQXLQJ���2QH�IDFW�ZKLFK�LV�QRZ�HYLGHQW�LV�WKDW�WKH�QRUWK�DUP�RI�WKH�ODNH

LV�QRW�SURGXFWLYH�IRU�EULQH�VKULPS�EHFDXVH�VDOW�OHYHOV�WKHUH�DUH�WR[LF�WR�EULQH�VKULPS�

d /$.(�:$7(5�48$/,7<�,03$&76�72�:,/'/,)(

$�GLVFXVVLRQ�RI�*UHDW�6DOW�/DNH�ZDWHU�TXDOLW\�LVVXHV��VWXGLHV�DQG�LQLWLDWLYHV�DSSHDUV�LQ�WKH

:DWHU�4XDOLW\�HOHPHQW�RI�WKLV�6WDWHPHQW���/LWWOH�LV�NQRZQ�DERXW�WKH�LPSDFWV�RI�ZDWHU

FRQWDPLQDQWV�RQ�*UHDW�6DOW�/DNH�ZLOGOLIH���7KH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV©�*UHDW�6DOW�/DNH

(FRV\VWHP�3URMHFW�LV�H[DPLQLQJ�WKH�UROHV�RI�ZDWHU�FRQWDPLQDQWV�LQ�ERWK�WKH�DTXDWLF�DQG�DYLDQ

IRRG�FKDLQV�RI�WKH�ODNH���$�UHVHDUFK�SURMHFW�VSRQVRUHG�E\�WKH�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�LV

H[SHFWHG�WR�SURYLGH�LQIRUPDWLRQ�IRFXVLQJ�RQ�%HDU�5LYHU�%D\�LQ�WKH�QHDU�IXWXUH���7KDW�GRFXPHQW

ZLOO�UHSUHVHQW�WKH�ODWHVW�XQGHUVWDQGLQJ�RI�WKH�G\QDPLFV�RI�ZDWHU�FRQWDPLQDQWV��DQG�ZLOO�OLNHO\

KHOS�FKDUW�WKH�IXWXUH�RI�ZDWHU�TXDOLW\�UHVHDUFK�RQ�*UHDW�6DOW�/DNH�

d /$1'6�'(6,*1$7('�)25�:,/'/,)(�0$1$*(0(17 �

6HFWLRQ���������RI�WKH�8WDK�&RGH�SURYLGHV�

¦7KH�:LOGOLIH�%RDUG�LV�DXWKRUL]HG�WR�XVH�DQ\�DQG�DOO�XQVXUYH\HG�VWDWH�RZQHG�ODQGV�EHORZ

WKH������PHDQGHU�OLQH�RI�WKH�*UHDW�6DOW�/DNH�ZLWKLQ�WKH�IROORZLQJ�WRZQVKLSV�IRU�WKH

FUHDWLRQ��RSHUDWLRQ��PDLQWHQDQFH�DQG�PDQDJHPHQW�RI�ZLOGOLIH�PDQDJHPHQW�DUHDV��ILVKLQJ

ZDWHUV�DQG�RWKHU�UHFUHDWLRQDO�DFWLYLWLHV���§

7KH�&RGH�LGHQWLILHV�DOO�RU�SDUW�RI����WRZQVKLSV�O\LQJ�ZLWKLQ�WKH�PHDQGHU�OLQH�RI�WKH�ODNH��

6RPH�RI�WKH�DUHD�ZLWKLQ�WKH�LGHQWLILHG�WRZQVKLSV�KDV�EHHQ�IRUPDOO\�SODFHG�ZLWKLQ�ZLOGOLIH

PDQDJHPHQW�DUHDV�E\�DFWLRQ�RI�WKH�%RDUG�RI�:LOGOLIH�5HVRXUFHV��EXW�PXFK�KDV�QRW���7KH

PDQDJHPHQW�VWDWXV�DQG�UHVSRQVLELOLW\�IRU�WKH�ODQGV�LGHQWLILHG�DV�DYDLODEOH�IRU�ZLOGOLIH

PDQDJHPHQW�E\�VWDWXWH�LV�XQFOHDU�IRU�WKRVH�ZKLFK�KDYH�QRW�\HW�EHHQ�HYDOXDWHG�DQG�DFWHG�XSRQ�E\

WKH�8WDK�:LOGOLIH�%RDUG���

/$1'

,1752'8&7,21

7KH�6WDWH�RI�8WDK�RZQV�DQG�PDQDJHV�WKH�EHG�RI�WKH�*UHDW�6DOW�/DNH�SXUVXDQW�WR�WKH�(TXDO

)RRWLQJ�GRFWULQH�GLVFXVVHG�LQ�WKH�,QWURGXFWLRQ�WR�WKLV�6WDWHPHQW�RI�&XUUHQW�&RQGLWLRQV�DQG

7UHQGV���7KH�ERXQGDU\�OLQH�LV�WKH�¦PHDQGHU�OLQH§��D�FRXUVHV�DQG�GLVWDQFHV�VXUYH\HG�OLQH

HVWDEOLVKHG�E\�FRXUW�RUGHU���7KH�PHDQGHU�OLQH�IROORZV�QR�SDUWLFXODU�WRSRJUDSKLF�FRQWRXU�RU



��'DYLV�&RXQW\�:HWODQGV�&RQVHUYDWLRQ�3ODQ��'HFHPEHU�������S����

��

HOHYDWLRQ��EXW�LV�JHQHUDOO\�ORFDWHG�EHWZHHQ�������DQG�������IRRW�DERYH�VHD�OHYHO�LQ�PRVW�SODFHV

DURXQG�WKH�ODNH���7KHVH�ODQGV�DUH�UHIHUUHG�WR�DV�¦VRYHUHLJQ�ODQGV§�LQ�WKLV�3ODQ�HOHPHQW���6RYHUHLJQ

ODQGV�DOVR�LQFOXGH�WKH�XQVXUYH\HG�LVODQGV�LQ�*UHDW�6DOW�/DNH��'ROSKLQ��%DGJHU��(JJ�DQG�:KLWH

5RFN�,VODQGV���+DW�DQG�*XQQLVRQ�,VODQGV�DUH�RZQHG�E\�WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV��

6WDQVEXU\��)UHPRQW��&DUULQJWRQ�DQG�&XE�,VODQGV�DUH�IHGHUDOO\�DQG�SULYDWHO\�RZQHG���

���,Q�DGGLWLRQ�WR�WKH�VRYHUHLJQ�ODQGV�RZQHG�E\�WKH�6WDWH��DJHQFLHV�RI�WKH�'HSDUWPHQW�RI

1DWXUDO�5HVRXUFHV�KDYH�DFTXLUHG�ODQGV�LQ�DQG�DURXQG�*UHDW�6DOW�/DNH�LQFOXGLQJ�$QWHORSH�,VODQG

�'LYLVLRQ�RI�3DUNV�DQG�5HFUHDWLRQ���ZHWODQGV�DQG�XSODQGV�DVVRFLDWHG�ZLWK�ZLOGOLIH�PDQDJHPHQW

DUHDV��DQG�IRUPHUO\�SULYDWH�ODQGV�QHHGHG�IRU�WKH�:HVW�'HVHUW�3XPSLQJ�3URMHFW�RSHUDWLRQ��DOO�RI

ZKLFK�DUH�PDQDJHG�IRU�VSHFLILF�SXUSRVHV�

7KH�PDQDJHPHQW�RI�VRYHUHLJQ�ODQGV�LV�WKH�UHVSRQVLELOLW\�RI�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH

DQG�6WDWH�/DQGV���2QH�RI�WKH�FKDOOHQJHV�LQ�PDQDJLQJ�VRYHUHLJQ�ODQGV�LV�WKDW�WKH�ELRORJLFDO�DQG

SK\VLFDO�V\VWHPV�RI�WKH�*UHDW�6DOW�/DNH�GR�QRW�REVHUYH�SURSHUW\�ERXQGDULHV��DQG�PDQDJHPHQW

GHFLVLRQV�RQ�VRYHUHLJQ�ODQGV�DIIHFW��DQG�DUH�DIIHFWHG�E\��XVHV�DQG�DFWLYLWLHV�RQ�DGMRLQLQJ�ODQGV����

/$1'�86(6�$'-$&(17�72�*5($7�6$/7�/$.(

/DQG�XVH�DURXQG�*UHDW�6DOW�/DNH�FRQVLVWV�RI�D�PL[�RI�UHVLGHQWLDO��FRPPHUFLDO�

DJULFXOWXUDO��UHFUHDWLRQDO�DQG�LQGXVWULDO�XVHV�FRPPRQ�WR�SRSXODWLRQ�FHQWHUV���6HH�0DS������7KH

HDVW�VLGH�RI�WKH�ODNH�KDV�WKH�KLJKHU�FRQFHQWUDWLRQ�DQG�GLYHUVLW\�RI�ODQG�XVHV���3RSXODWLRQ�JURZWK

LQ�:HEHU��'DYLV�DQG�6DOW�/DNH�FRXQWLHV�LV�UHVXOWLQJ�LQ�WKH�FRQYHUVLRQ�RI�DJULFXOWXUDO�ODQG�WR

UHVLGHQWLDO�DQG�FRPPHUFLDO�XVHV���$VVRFLDWHG�ZLWK�WKLV�FKDQJLQJ�ODQG�XVH�LV�D�VKLIW�LQ�ZDWHU�XVH

IURP�DJULFXOWXUH�WR�PXQLFLSDO�DQG�LQGXVWULDO�XVHV��ZLWK�D�UHVXOWLQJ�UHGXFWLRQ�LQ�VXE�LUULJDWLRQ

JURXQG�ZDWHU�DQG�UHWXUQ�IORZV�WR�ODQGV�DGMDFHQW�WR�WKH�ODNH����$V�GHYHORSPHQW�PRYHV�ODNHZDUG�

WKH�XSODQGV�QR�ORQJHU�SURYLGH�D�EXIIHU�WR�WKH�ODNH�ZHWODQGV��DQG�GLPLQLVKLQJ�LUULJDWLRQ�UHWXUQ

IORZV�DIIHFW�WKH�ZHWODQG�HFRV\VWHP� ��,Q�DGGLWLRQ��UXQRII�IURP�XUEDQ�ODQGV�LQWURGXFHV�ZDWHU�

FRQWDPLQDQWV�GLIIHUHQW�IURP�WKRVH�RI�DJULFXOWXUDO�ODQGV�

$�QXPEHU�RI�ODQGRZQHUV�DGMDFHQW�WR�WKH�ODNH�DUH�PDQDJLQJ�WKHLU�KROGLQJV�SULPDULO\�IRU

KDELWDW�SURWHFWLRQ���$SSUR[LPDWHO\���������DFUHV�RI�DGMDFHQW�ODQGV�DUH�ZLWKLQ�VWDWH�DQG�IHGHUDO

ZLOGOLIH�PDQDJHPHQW�DUHDV���,Q�DGGLWLRQ��DSSUR[LPDWHO\��������DFUHV�RI�ZHWODQG�DQG�XSODQG

SDUFHOV�DUH�RZQHG�DQG�PDQDJHG�E\�JURXSV�OLNH�WKH�1DWXUH�&RQVHUYDQF\�DQG�WKH�1DWLRQDO

$XGXERQ�6RFLHW\�IRU�KDELWDW�SUHVHUYDWLRQ���3ULYDWH�KXQWLQJ�FOXEV�RZQ�DQG�PDQDJH�RYHU�������

DGGLWLRQDO�DFUHV�RQ�WKH�HDVW�VLGH�RI�WKH�ODNH��SULPDULO\�DGMDFHQW�WR�%HDU�5LYHU�%D\�DQG�VRXWK�RI

)DUPLQJWRQ�%D\��

(OVHZKHUH�DURXQG�WKH�HDVW�VLGH�RI�WKH�ODNH�DJULFXOWXUDO�XVHV�SUHGRPLQDWH���*UD]LQJ�DQG

FURS�SURGXFWLRQ�IURP�GU\�DQG�LUULJDWHG�DFUHDJH�DUH�WKH�PRVW�FRPPRQ�ODQG�XVHV�DURXQG�WKH�QRUWK





��

DQG�ZHVW�VLGHV�RI�WKH�ODNH���7KH�QRWDEOH�H[FHSWLRQV�DUH�WKH�PLQHUDO�HYDSRUDWLRQ�SRQGV�RI�%HDU

5LYHU�DQG�&O\PDQ�%D\V�DQG�WKH�VRXWK�VKRUH��DQG�WKH�ERPELQJ�DQG�JXQQHU\�UDQJH�ZKLFK�OLHV�RQ

WKH�ZHVWHUQ�VKRUH�RI�WKH�ODNH���

&2817<�=21,1*�$'-$&(17�72�*5($7�6$/7�/$.(

%R[�(OGHU�&RXQW\

%R[�(OGHU�&RXQW\�FRYHUV�DSSUR[LPDWHO\�����VTXDUH�PLOHV�RI�WKH�*UHDW�6DOW�/DNH��WKH

ODUJHVW�DUHD�DQG�WKH�ORQJHVW�VKRUHOLQH�RI�WKH�ILYH�FRXQWLHV�DGMRLQLQJ�WKH�ODNH��6HYHUDO�DEDQGRQHG

LQGXVWULDO�YHQWXUHV�DEXW�WKH�ODNH��EXW�EULQH�VKULPSLQJ�LV�WKH�RQO\�FXUUHQW�ODNHVKRUH�FRPPHUFLDO

DFWLYLW\���2QO\�D�SRUWLRQ�RI�WKH�ODNH�VKRUHOLQH�LV�]RQHG���7KH�DUHD�IURP�.HOWRQ�WR�WKH�VRXWKHUQ

&RXQW\�OLQH�LV�]RQHG�0������PXOWLSOH�XVHV�ZLWK�����DFUH�PLQLPXP�ORW�VL]H���7KH�EDODQFH�RI�WKH

VKRUHOLQH�LV�QRW�]RQHG�

'DYLV�&RXQW\

=RQLQJ�DORQJ�WKH�*UHDW�6DOW�/DNH�VKRUHOLQH�LQ�'DYLV�&RXQW\�LV�FRQWUROOHG�E\�WKUHH

JRYHUQPHQWDO�HQWLWLHV��'DYLV�&RXQW\��.D\VYLOOH�&LW\�DQG�&HQWHUYLOOH�&LW\���0RVW�RI�WKH�FRXQW\�

FRQWUROOHG�ODQG�DGMDFHQW�WR�WKH�ODNH�LV�]RQHG�$���IRU�¦$JULFXOWXUH�DQG�)DUP�,QGXVWU\§�ZLWK�D�ILYH

DFUH�PLQLPXP�ORW�VL]H���7KH�$���]RQH�LV�LQWHQGHG�WR�SURPRWH�DQG�SUHVHUYH�DJULFXOWXUDO�XVHV�DQG

WR�PDLQWDLQ�JUHHQEHOW�RSHQ�VSDFHV���3ULPDU\�XVHV�LQFOXGH�VLQJOH�IDPLO\�GZHOOLQJV��IDUP�LQGXVWU\

DQG�DJULFXOWXUH���6HYHUDO�FRQGLWLRQDO�XVHV�DUH�VWDEOHV�DQG�GRJ�NHQQHOV���.D\VYLOOH�&LW\�DEXWV�WKH

ODNH�IRU�RQO\�D�IHZ�KXQGUHG�IHHW��DQG�LV�DOVR�]RQHG�$���ZLWK�VLPLODU�XVHV�

'DYLV�&RXQW\��DQG�RWKHUV��VSRQVRUHG�WKH�GHYHORSPHQW�RI�WKH�'DYLV�&RXQW\�:HWODQGV

&RQVHUYDWLRQ�3ODQ��SXEOLVKHG�LQ�'HFHPEHU��������DV�D�QRQ�UHJXODWRU\��PXOWL�IDFHWHG�SURJUDP�

¦7R�FRQVHUYH�DQG�HQKDQFH�WKH�LQWHJULW\�RI�*UHDW�6DOW�/DNH�ZHWODQG�HFRV\VWHPV�LQ�'DYLV

&RXQW\����§��:HWODQGV�&RQVHUYDWLRQ�3ODQ����������7KH�SXUSRVHV�RI�WKH�3ODQ�DUH�WR�GHILQH�D�'DYLV

&RXQW\�FRQVHUYDWLRQ�]RQH�DGMDFHQW�WR�WKH�ODNH��¦���LQFRUSRUDWLQJ�SURYLVLRQV�IRU�DSSURSULDWH

GHYHORSPHQW��LQIUDVWUXFWXUH�QHHGV��UHVLGHQW�OLYHOLKRRGV�DQG�TXDOLW\�RI�OLIH��ZKLOH�HQVXULQJ

SHUSHWXDWLRQ�RI�WKHVH�LPSRUWDQW�QDWXUDO�UHVRXUFHV����§��:KLOH�PDQ\�RI�WKH�3ODQ�LPSOHPHQWDWLRQ

VWHSV�UHPDLQ�WR�EH�FRPSOHWHG��WKH�&RQVHUYDWLRQ�3ODQ�HVWDEOLVKHV�D�EOXHSULQW�IRU�ODQG�PDQDJHPHQW

DQG�XVH�DGMDFHQW�WR�*UHDW�6DOW�/DNH�LQ�'DYLV�&RXQW\�

&HQWHUYLOOH�&LW\�DEXWV�WKH�HDVWHUQ�VKRUHOLQH�RI�WKH�ODNH�IRU�DERXW���×�PLOHV�LPPHGLDWHO\�WR

WKH�HDVW�RI�WKH�)DUPLQJWRQ�%D\�:DWHUIRZO�0DQDJHPHQW�$UHD���&LW\�]RQLQJ�LQ�WKLV�DUHD�LV�$��

DJULFXOWXUDO��RU�,�'��LQGXVWULDO�GHYHORSPHQW���7KH�$���]RQH�DOORZV�ERWK�VWDQGDUG�DJULFXOWXUDO

DFWLYLWLHV�DQG�VLQJOH�IDPLO\�GZHOOLQJV�RQ�RQH�KDOI�DFUH�ORWV���7KH�,�'�]RQH�DOORZV�IRU�D�ZLGH�DUUD\

RI�LQGXVWULDO�DQG�FRPPHUFLDO�XVHV���



��5XOHV�*RYHUQLQJ�7KH�0DQDJHPHQW�RI�6WDWH�/DQGV�DQG�)RUHVWU\�DQG�)LUH�&RQWURO�

$FWLYLWLHV�,Q�8WDK���QG�(GLWLRQ��-XO\������

��

6DOW�/DNH�&RXQW\

7KH�VKRUHOLQH�RI�*UHDW�6DOW�/DNH�LQ�6DOW�/DNH�&RXQW\�LV�JHQHUDOO\�XQSRSXODWHG��DQG�LV

]RQHG�$�����DQ�DJULFXOWXUDO�]RQH�ZLWK�D����DFUH�PLQLPXP�ORW�VL]H��RU�&9��D�FRPPHUFLDO�YLVLWRU

]RQH���7KH�$����]RQH�SURYLGHV�IRU�VWDQGDUG�DJULFXOWXUDO�XVHV��EXW�DOVR�DOORZV�VRODU�HYDSRUDWLRQ

SRQGV���,W�W\SLFDOO\�DFWV�DV�D�ODUJH�DFUH�KROGLQJ�]RQH�XQWLO�D�VSHFLILF�XVH�LV�SURSRVHG��ZKLFK�FDQ

UHVXOW�LQ�UH�]RQLQJ�IRU�WKH�XVH�SURSRVHG���7KH�&�9�]RQH�DOORZV�IRU�FRPPHUFLDO�XVHV�WR

DFFRPPRGDWH�WKH�QHHGV�RI�YLVLWRUV�DQG�WUDYHOHUV���

7RRHOH�&RXQW\

7KH�VKRUHOLQH�RI�*UHDW�6DOW�/DNH�LV�QRW�VSHFLILFDOO\�]RQHG�LQ�7RRHOH�&RXQW\��ZLWK�ODQG

XVHV�UHYLHZHG�DQG�DSSURYHG�RQ�D�FDVH�E\�FDVH�EDVLV�DV�FRQGLWLRQDO�XVHV���&XUUHQW�XVHV�LQFOXGH

DJULFXOWXUDO�RSHUDWLRQV��EULQH�PLQHUDO�H[WUDFWLRQ�DQG�EULQH�VKULPSLQJ�RSHUDWLRQV�

:HEHU�&RXQW\

)LIWHHQ�PLOHV�RI�*UHDW�6DOW�/DNH�VKRUHOLQH�DUH�ZLWKLQ�:HEHU�&RXQW\��DQG�LV�]RQHG�6���

IDUPLQJ�DQG�UHFUHDWLRQ���/DQGV�DURXQG�/LWWOH�0RXQWDLQ�DUH�]RQHG�0����PDQXIDFWXULQJ��7KH�0��

]RQH�DOORZV�IRU�WKH�PDQXIDFWXUH�DQG�WHVWLQJ�RI�MHW�DQG�PLVVLOH�HQJLQHV��DLUFUDIW�DQG�VSDFHFUDIW

SDUWV�DQG�VLPLODU�KHDY\�LQGXVWU\��DQG�IRU�WKH�H[WUDFWLRQ�DQG�SURFHVVLQJ�RI�EULQH�PLQHUDOV��

%RUGHULQJ�WKH�6���DQG�0���]RQHV�RQ�WKH�HDVW�DUH�DJULFXOWXUDO�]RQHV�$����$���DQG�$����

/$1'�86(6�21�629(5(,*1�/$1'6

7KH�IUDPHZRUN�IRU�VRYHUHLJQ�ODQG�PDQDJHPHQW�LV�IRXQG�LQ�WKH�8WDK�&RQVWLWXWLRQ��$UWLFOH

;;���6WDWH�VWDWXWH��SULPDULO\�&KDSWHU���$������DQG�DGPLQLVWUDWLYH�UXOH��5������&RPPHUFLDO�XVHV

DUH�DOORZHG�RQ�VRYHUHLJQ�ODQGV�RQO\�E\�SHUPLW���7KH�SHUPLWWLQJ�SURFHVVHV�RI�WKH�'LYLVLRQ�RI

)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�SURYLGH�IRU�DSSOLFDWLRQ��UHYLHZ�DQG�SXEOLF�FRPPHQW�RQ�SURSRVHG

VRYHUHLJQ�ODQG�XVHV��DQG�SURYLGH�DQ�DSSHDOV�SURFHVV�IRU�DJJULHYHG�DSSOLFDQWV�DQG�FRPPHQWRUV�

'LYLVLRQ�UXOH�DOORZV�IRU�FODVVLILFDWLRQ�RI�VRYHUHLJQ�ODQGV�EDVHG�XSRQ�FXUUHQW�DQG�SODQQHG

XVHV���5�������������&ODVVLILFDWLRQ�RI�6RYHUHLJQ�/DQGV�� ��&ODVV�GHVFULSWLRQV�DQG�H[DPSOHV�RI�

DSSOLFDEOH�XVHV�DURXQG�WKH�*UHDW�6DOW�/DNH�DUH��6HH�0DS����

&ODVV����0DQDJH�WR�SURWHFW�H[LVWLQJ�UHVRXUFH�GHYHORSPHQW�XVHV��7KH�8WDK�6WDWH�3DUN�

0DULQDV�DQG�HYDSRUDWLYH�PLQHUDO�GHYHORSPHQWV�DUH�DUHDV�ZKHUH�WKH�FXUUHQW

GHYHORSPHQW�XVH�LV�HPSKDVL]HG�





��

&ODVV����0DQDJH�WR�SURWHFW�SRWHQWLDO�UHVRXUFH�GHYHORSPHQW�RSWLRQV���([DPSOHV�ZRXOG

LQFOXGH�DUHDV�DGMDFHQW�WR�&ODVV���DUHDV�ZKLFK�KDYH�WKH�SRWHQWLDO�WR�EH�GHYHORSHG�

&ODVV����0DQDJH�DV�RSHQ�IRU�FRQVLGHUDWLRQ�RI�DQ\�XVH���7KLV�PLJKW�LQFOXGH�DUHDV�ZKLFK

GR�QRW�FXUUHQWO\�VKRZ�GHYHORSPHQW�SRWHQWLDO��EXW�ZKLFK�DUH�QRW�QRZ��RU�LQ�WKH

IRUHVHHDEOH�IXWXUH��QHHGHG�IRU�SURWHFWLRQ�RU�SUHVHUYDWLRQ�RI�UHVRXUFHV�

&ODVV����0DQDJH�IRU�UHVRXUFH�LQYHQWRU\�DQG�DQDO\VLV���7KLV�LV�D�WHPSRUDU\

FODVVLILFDWLRQ�ZKLFK�DOORZV�WKH�'LYLVLRQ�WR�JDWKHU�WKH�QHFHVVDU\�UHVRXUFH�LQIRUPDWLRQ�WR

PDNH�D�UHVSRQVLEOH�IXWXUH�FODVVLILFDWLRQ�GHFLVLRQ�

&ODVV����0DQDJH�WR�SURWHFW�SRWHQWLDO�UHVRXUFH�SUHVHUYDWLRQ�RSWLRQV���$UHDV�RI�

LPSRUWDQW�ZLOGOLIH�KDELWDW�ZRXOG�IDOO�LQWR�WKLV�FODVV�

&ODVV����0DQDJH�WR�SURWHFW�H[LVWLQJ�UHVRXUFH�SUHVHUYDWLRQ�XVHV���$UHDV�ZKLFK�KDYH

EHHQ�GHVLJQDWHG�IRU�UHVRXUFH�SURWHFWLRQ��VXFK�DV�ZLOGOLIH�PDQDJHPHQW�DUHDV��IDOO�LQWR�WKLV

FODVV��

7KH�OHJLVODWXUH�KDV�DXWKRUL]HG�WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�WR�XVH�VRYHUHLJQ�ODQG�LQ

DOO�RU�SDUWV�RI����WRZQVKLSV�RQ�*UHDW�6DOW�/DNH�IRU�WKH�FUHDWLRQ��RSHUDWLRQ��PDLQWHQDQFH�DQG

PDQDJHPHQW�RI�ZLOGOLIH�PDQDJHPHQW�DUHDV��ILVKLQJ�ZDWHUV�DQG�RWKHU�UHFUHDWLRQDO�DFWLYLWLHV���7KLV

JHRJUDSKLF�DUHD�FRYHUV�%HDU�5LYHU�%D\��2JGHQ�%D\��)DUPLQJWRQ�%D\��SRUWLRQV�RI�WKH�VRXWK�VKRUH

DUHD��DQG�WKH�QRUWK�HQG�RI�6SULQJ�%D\���7KLV�VWDWXWRU\�DXWKRUL]DWLRQ�LV�LQWHUSUHWHG�DV�HVWDEOLVKLQJ

ZLOGOLIH�PDQDJHPHQW�DQG�ZLOGOLIH�UHODWHG�UHFUHDWLRQ�DV�WKH�SULPDU\�LQWHQGHG�ODQG�XVH��H[FHSW�IRU

DUHDV�LGHQWLILHG�IRU�RWKHU�XVHV�WKURXJK�D�SODQQLQJ�SURFHVV���/DQG�XVHV�ZLWK�VLJQLILFDQW�DGYHUVH

LPSDFWV�RQ�ZLOGOLIH�DQG�UHFUHDWLRQ�YDOXHV�PD\�EH�SURKLELWHG��HYHQ�WKRXJK�PLWLJDWLRQ�VWUDWHJLHV

DUH�DYDLODEOH��

*(2/2*,&�+$=$5'6

7HFWRQLF�6XEVLGHQFH

,Q�WKH�HYHQW�RI�DQ�HDUWKTXDNH�ZLWKLQ�WKH�6DOW�/DNH�9DOOH\��WKH�SRWHQWLDO�H[LVWV�IRU�WKH

YDOOH\�IORRU�WR�GURS�UHODWLYH�WR�WKH�DGMDFHQW�:DVDWFK�5DQJH���6XFK�PRYHPHQW�ZRXOG�OLNHO\�RFFXU

DORQJ�WKH�PXOWL�VHJPHQWHG�:DVDWFK�IDXOW�]RQH��ZKLFK�JHQHUDOO\�IROORZV�WKH�PRXQWDLQ�YDOOH\

IORRU�GRZQZDUG�WRZDUG�WKH�HDVW���.HDWRQ��������VXJJHVWV�WKDW�GLVSODFHPHQW�FRXOG�EH

DSSUR[LPDWHO\�ILYH�IHHW�DW�WKH�IDXOW�OLQH���7KH�]HUR�VXEVLGHQFH�OLQH�ZRXOG�EH�DERXW����WR����PLOHV

ZHVW�RI�WKH�IDXOW���$�GURS�DQG�WLOW�RI�WKH�YDOOH\�IORRU�RI�WKLV�PDJQLWXGH�ZRXOG�FDXVH��D��ZDWHUV�RI

*UHDW�6DOW�/DNH�WR�PRYH�HDVW��DQG��E��D�ULVH�LQ�WKH�ZDWHU�WDEOH�LQ�ORZ�DUHDV�QHDU�WKH�IDXOW���7KHVH

HIIHFWV�FRXOG�YDU\�GHSHQGLQJ�RQ�WKH�VXUIDFH�HOHYDWLRQ�RI�WKH�ODNH�DW�WKH�WLPH�DQG�WKH�DPRXQW�RI

GLVSODFHPHQW�DORQJ�WKH�IDXOW�



��

(DUWKTXDNHV�FRXOG�DOVR�FDXVH�PRYHPHQW�DORQJ�WKH�QXPHURXV�QRUWK�VRXWK�IDXOWV�ZLWKLQ

DQG�DGMDFHQW�WR�WKH�ODNH���6XFK�PRYHPHQW�FRXOG�FDXVH�GDPDJH�WR�KLJKZD\V��UDLOURDGV��GLNHV�DQG

RWKHU�H[LVWLQJ�RU�SURSRVHG�VWUXFWXUHV�LQ�DQG�DURXQG�WKH�ODNH�

/LTXHIDFWLRQ�DQG�*URXQG�)DLOXUH�LQ�6HQVLWLYH�&OD\V

/RZH��������VWDWHV�WKDW�¦JURXQG�VKDNLQJ�WHQGV�WR�LQFUHDVH�WKH�SUHVVXUH�LQ�WKH�SRUH�ZDWHU

EHWZHHQ�VLOW�JUDLQV��ZKLFK�GHFUHDVHV�WKH�VWUHVVHV�EHWZHHQ�WKH�JUDLQV���7KH�ORVV�RI�LQWHUJUDQXODU

VWUHVV�FDQ�FDXVH�WKH�VWUHQJWK�RI�VRPH�VRLOV�WR�GHFUHDVH�QHDUO\�WR�]HUR���:KHQ�WKLV�KDSSHQV��WKH�VRLO

EHKDYHV�OLNH�D�OLTXLG��DQG�WKHUHIRUH�LV�VDLG�WR�KDYH�OLTXHILHG�§��)RXU�W\SHV�RI�JURXQG�IDLOXUH�FDQ

RFFXU�GXULQJ�OLTXHIDFWLRQ��ORVV�RI�EHDULQJ�VWUHQJWK��JURXQG�RVFLOODWLRQ��ODWHUDO�VSUHDG�ODQGVOLGHV�

DQG�IORZ�ODQGVOLGHV���7KH�W\SH�DQG�VHYHULW\�RI�WKH�IDLOXUH�GHSHQGV�JUHDWO\�RQ�WKH�VXUIDFH�VORSH�

8QGHU�VRPH�FRQGLWLRQV��FOD\V�FDQ�EHFRPH�XQVWDEOH�E\�OHDFKLQJ�VDOWV���7KHVH�DUH�UHIHUUHG�WR�DV

VHQVLWLYH�FOD\V���'XULQJ�HDUWKTXDNHV�WKH\�FDQ�ORVH�WKHLU�VWUHQJWK��UHVXOWLQJ�LQ�JURXQG�IDLOXUHV

VLPLODU�WR�WKRVH�RFFXUULQJ�GXULQJ�OLTXHIDFWLRQ�

$QGHUVRQ�DQG�RWKHUV�������������DQG�������DQG�/RZH������D�DQG�����E��VXJJHVW�WKDW

ODUJH�DUHDV�ZLWKLQ�6DOW�/DNH��'DYLV�DQG�:HEHU�&RXQWLHV�HDVW�RI�WKH�ODNH�KDYH�D�PRGHUDWH�WR�KLJK

SRWHQWLDO�IRU�OLTXHIDFWLRQ�GXULQJ�HDUWKTXDNHV���$UHDV�DGMDFHQW�WR�WKH�ODNH�FRQWDLQLQJ�VHQVLWLYH

FOD\V�DOVR�RFFXU�WKHUH���,Q�IORRGLQJ�UHODWHG�WR�ORFDO�DQG�GLVWDQW�HDUWKTXDNHV��OLTXHIDFWLRQ�DQG�ZLQG

WLGHV��HFW���$WZRRG�DQG�0DEH\��������SRLQW�RXW�WKH�IROORZLQJ��¦(QJLQHHUHG�VWUXFWXUHV��VXFK�DV

GLNHV�DQG�FDXVHZD\�HPEDQNPHQWV��IRXQGHG�RQ�WKH�ODNH�EHG��SDUWLFXODUO\�WKRVH�GHVLJQHG�WR

SURYLGH�SURWHFWLRQ�IURP�WKH�ODNH�ZDWHU��SRVH�VSHFLDO�HQJLQHHULQJ�JHRORJ\�SUREOHPV�§��7KHVH

SUREOHPV�LQFOXGH�SUHYHQWLRQ�RI�VHWWOLQJ��UXSWXUH��DQG�HURVLRQ���URWDWLRQ"�

6KDOORZ�*URXQG�:DWHU�

*URXQG�ZDWHU�LV��E\�GHILQLWLRQ��ZDWHU�EHQHDWK�WKH�VXUIDFH�RI�WKH�JURXQG�ZKLFK�ILOOV

IUDFWXUHV�DQG�SRUH�VSDFHV�LQ�URFNV�DQG�WKH�YRLGV�EHWZHHQ�JUDLQV�LQ�XQFRQVROLGDWHG�VHGLPHQWV�

6KDOORZ�JURXQG�ZDWHU�RFFXUV�DW�GHSWKV�OHVV�WKDQ����IHHW���/RZH������D�DQG�����E��VXJJHVWV�WKDW

JURXQG�ZDWHU�DGMDFHQW�WR�WKH�ODNH��DW�GHSWKV�OHVV�WKDQ�WHQ�IHHW��PD\�FDXVH�IORRGLQJ�RI�EDVHPHQWV

DQG�RWKHU�UHODWHG�SUREOHPV���,Q�WKH�YLFLQLW\�RI�*UHDW�6DOW�/DNH��WKH�ZDWHU�WDEOH��RU�WKH�WRS�RI�WKH

VDWXUDWHG�JURXQG��IOXFWXDWHV�LQ�UHVSRQVH�WR�WKH�OHYHO�RI�WKH�ODNH���'XULQJ�WLPHV�RI�KLJK�ODNH�OHYHOV�

WKH�ZDWHU�WDEOH�LV�KLJKHU�WKDQ�GXULQJ�WLPHV�RI�ORZ�ODNH�OHYHOV��DQG�ODUJHU�DUHDV�DURXQG�WKH�ODNH

ZLOO�EH�DIIHFWHG�

7KH������&RPSUHKHQVLYH�0DQDJHPHQW�3ODQ�3ODQQLQJ�3URFHVV�DQG�0DWUL[��WKH������3ODQ�

UHFRPPHQGHG�WKDW�VLWH�VSHFLILF�VWXGLHV�EH�FRQGXFWHG��SULRU�WR�GHYHORSPHQW�RI�SURSRVHG

VWUXFWXUHV�LQ�DQG�QHDU�WKH�ODNH��WR�LGHQWLI\�VHQVLWLYH�FOD\V��VRLOV�VXVFHSWLEOH�WR�OLTXHIDFWLRQ��DUHDV

VXVFHSWLEOH�WR�HDUWKTXDNH�LQGXFHG�IORRGLQJ��DQG�VKDOORZ�JURXQG�ZDWHU���,Q�DGGLWLRQ��WKH�SODQ

UHFRPPHQGHG�WKDW�DGYLFH�VKRXOG�EH�SURYLGHG�WR�DSSOLFDEOH�FRXQW\�SODQQLQJ��]RQLQJ��DQG

SHUPLWWLQJ�DJHQFLHV�RI�OLTXHIDFWLRQ�DQG�VHQVLWLYH�FOD\�KD]DUGV��GHWDLOHG�WHFKQLFDO�LQIRUPDWLRQ�RQ
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VXFK�KD]DUG�DUHDV�DQG�WKH�DSSURSULDWH�PLWLJDWLRQ�PHDVXUHV���8WDK�*HRORJLFDO�6XUYH\�DOVR

VXJJHVWV�WKDW�JHQHUDO�KD]DUG�PDSV�EH�PDGH�DYDLODEOH�WR�FLW\�DQG�FRXQW\�SODQQLQJ��]RQLQJ�DQG

SHUPLWWLQJ�DJHQFLHV�WR�LGHQWLI\�ZKHUH�VLWH�VSHFLILF�VWXGLHV�DUH�QHHGHG���:KHUH�VXFK�PDSV�DUH�QRW

DYDLODEOH��VWXGLHV�DGGUHVVLQJ�DOO�WKHVH�SRWHQWLDO�KD]DUGV�VKRXOG�EH�UHTXLUHG�IRU�DQ\�GHYHORSPHQW

EHWZHHQ�WKH�ODNH�DQG�WKH������IRRW�FRQWRXU���7KHVH�VWXGLHV�VKRXOG�EH�UHYLHZHG�IRU�DGHTXDF\�E\

WKH�ORFDO�JRYHUQPHQW�RU�WKHLU�FRQVXOWDQWV��8*6�SHUIRUPV�VXFK�UHYLHZV���DQG�VWHSV�PXVW�EH�WDNHQ

E\�ORFDO�JRYHUQPHQW�WR�HQVXUH�WKDW�UHFRPPHQGHG�PLWLJDWLRQ�PHDVXUH�DUH�LPSOHPHQWHG�

:LQG�7LGHV�DQG�6HLFKHV

6XVWDLQHG�ZLQGV�EORZLQJ�DFURVV�WKH�VXUIDFH�RI�*UHDW�6DOW�/DNH�SXVK�WKH�ZDWHU�WR�RQH�HQG

RI�WKH�ODNH�RU�WKH�RWKHU�ZKHUH�LW�¦SLOHV�XS§��IRUPLQJ�ZKDW�LV�NQRZQ�DV�D�ZLQG�WLGH���7KH�KHLJKW�RU

PDJQLWXGH�RI�WKH�WLGH�GHSHQGV�RQ�WKH�VSHHG��GLUHFWLRQ��DQG�GXUDWLRQ�RI�WKH�ZLQG���:LQG�WLGHV

H[FHHGLQJ�WZR�IHHW�DUH�QRW�XQFRPPRQ��DQG�FDQ�FDXVH�ORFDOL]HG�LQFUHDVHG�IORRGLQJ�DQG�GDPDJH

ZKLOH�WKH\�DUH�LQ�HIIHFW���7KH�FRPELQHG�HIIHFWV�RI�ZLQG�WLGHV�DQG�KLJK�ZDYHV�FDQ�SURGXFH�DGYHUVH

LPSDFWV�WR�HOHYDWLRQV�ILYH�WR�VHYHQ�IHHW�DERYH�WKH�VWDWLF�ODNH�HOHYDWLRQ���$V�WKHVH�ZLQGV�FHDVH�RU

GLPLQLVK��WKH�ZDWHU�EHJLQV�WR�RVFLOODWH�EDFN�DQG�IRUWK�LQ�WKH�ODNH��VLPLODU�WR�ZDWHU�VORVKLQJ�IURP

HQG�WR�HQG�LQ�WKH�EDWKWXE���7KLV�PRYHPHQW�LV�UHIHUUHG�WR�DV�D�VHLFKH���7KH�SHULRG�RI�WKH

RVFLOODWLRQ��RU�WKH�WLPH�LW�WDNHV�WR�PRYH�IURP�KLJK�WR�ORZ�DQG�EDFN�WR�KLJK��LV�DERXW�VL[�KRXUV

�/LQ����������(DUWKTXDNHV�DOVR�KDYH�WKH�SRWHQWLDO�RI�FDXVLQJ�ODUJH�VFDOH�VHLFKHV�LQ�WKH�ODNH��

'XULQJ�VXFK�VHLFKHV��WKH�HOHYDWHG�ZDWHU�PD\�FDXVH�UHSHDWHG��VKRUW�WHUP�IORRGLQJ�DURXQG�WKH�ODNH��

7KH�KHLJKWV�RI�HDUWKTXDNH�LQGXFHG�VHLFKHV�DUH�XQNQRZQ��EXW�PD\�ZHOO�H[FHHG�WKH�KHLJKWV�RI

ZLQG�VHLFKHV�

:LQG�EORZQ�,FH

'XULQJ�WKH�FROG�ZLQWHU�PRQWKV��IUHVK�ZDWHU�IURP�WKH�PDMRU�WULEXWDULHV�WR�WKH�ODNH�IORZV

RXW�DQG�RYHU�WKH�KHDYLHU�VDOLQH�ZDWHU�RI�WKH�VRXWK�DUP���,I�WKLV�ZDWHU�LV�QRW�PL[HG��LW�IUHH]HV�DQG

FDQ�IRUP�ODUJH�VKHHWV�RI�LFH���$V�WKH�ZLQGV�EORZ��WKHVH�VKHHWV�RI�LFH�DUH�SXVKHG�DURXQG�WKH�ODNH

DQG�FDQ�GHVWUR\�VWDWLRQDU\�REMHFWV�ZLWKLQ�WKH�ODNH�DQG�DW�LWV�PDUJLQV�

7KH������3ODQ�UHFRPPHQGHG�WKDW�DOO�ILYH�FRXQWLHV�RQ�WKH�ODNH�VKRXOG�HVWDEOLVK�RUGLQDQFHV

UHTXLULQJ�WKDW�DOO�VWUXFWXUHV�EXLOW�LQ�DQG�DURXQG�WKH�ODNH�EH�GHVLJQHG�IRU�DGGLWLRQDO�VKRUW�WHUP�ODNH

HOHYDWLRQV�GXH�WR�ZLQG�WLGHV��DQG�VXEVHTXHQW�VHLFKHV���HDUWKTXDNH�LQGXFHG�VHLFKHV��DQG�ZDYHV��

:LQG�WLGHV�FDQ�UDLVH�WKH�ODNH�DQ�DGGLWLRQDO�WZR�WR�IRXU�IHHW���6WUXFWXUHV�VKRXOG�EH�EXLOW�WR

ZLWKVWDQG�LFH�IORZV�LQ�WKH�VRXWKHUQ�SDUW�RI�WKH�ODNH�

&855(17�&21',7,216�$1'�75(1'6�,1�/$1'�86(�21�*5($7�6$/7�/$.(

7KH�LQWHUQDO�DQG�H[WHUQDO�VFRSLQJ�FRQGXFWHG�E\�WKH�3ODQQLQJ�7HDP�LGHQWLILHG�WZR�PDLQ

DUHDV�RI�LQWHUHVW�DQG�FRQFHUQ�ZLWK�UHJDUG�WR�WKH�PDQDJHPHQW�RI�6RYHUHLJQ�DQG�RWKHU�6WDWH�RZQHG

ODQGV�RQ�DQG�DURXQG�*UHDW�6DOW�/DNH��H[LVWLQJ�XVHV�DQG�FODVVLILFDWLRQV��DQG�ERXQGDU\

XQFHUWDLQWLHV�DQG�GLVSXWHV���$�OLVWLQJ�RI�WKH�H[LVWLQJ�OHDVHV�DQG�SHUPLWV�RQ�VRYHUHLJQ�ODQGV�LV
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DWWDFKHG�KHUH�DV�$SSHQGL[�%�

& ([LVWLQJ�XVH�FODVVLILFDWLRQV�DQG�DSSOLFDWLRQ�SURFHGXUHV�IRU�SHUPLWWLQJ�DQG

FRQVWUXFWLRQ�RQ�VRYHUHLJQ�ODQGV�

& 5HVROXWLRQ�RI�VRYHUHLJQ�ODQG�ERXQGDU\�XQFHUWDLQWLHV�DQG�GLVSXWHV�

d (;,67,1*�86(�&/$66,),&$7,216�$1'�3(50,77,1*�352&('85(6

5HFRPPHQGHG�/DQG�&ODVVLILFDWLRQV

7KH�PRVW�FXUUHQW�VWDWHPHQW�RI�XVH�FODVVLILFDWLRQV�IRU�WKH�VRYHUHLJQ�DQG�RWKHU�VWDWH�ODQGV�RI

WKH�*UHDW�6DOW�/DNH�DSSHDUV�LQ�WKH������*UHDW�6DOW�/DNH�&RPSUHKHQVLYH�0DQDJHPHQW�3ODQ��

3ODQQLQJ�3URFHVV�DQG�0DWUL[���7KH������3ODQ�UHFRPPHQGHG�DSSOLFDWLRQ�RI��WKH�XVH�FODVVLILFDWLRQV

VHW�IRUWK�LQ�5�����������WR�DUHDV�RI�WKH�*UHDW�6DOW�/DNH�DV�IROORZV��6HH�0DS����

&ODVV����PDQDJHG�WR�SURWHFW�H[LVWLQJ�UHVRXUFH�GHYHORSPHQW��

/DQGV�XQGHU�WKLV�FODVVLILFDWLRQ�LQFOXGH�WKH�DUHD�DURXQG�$QWHORSH�,VODQG�GHOHJDWHG�WR�WKH

'LYLVLRQ�RI�3DUNV�DQG�5HFUHDWLRQ�IRU�UHFUHDWLRQ�PDQDJHPHQW��WKH�DUHD�DURXQG�6DOWDLU�DQG�*UHDW

6DOW�/DNH�0DULQD��H[LVWLQJ�PLQHUDO�H[WUDFWLRQ�OHDVH�DUHDV��DQG�DUHDV�XQGHU�VSHFLDO�XVH�OHDVH�IRU

EULQH�VKULPS�F\VW�KDUYHVW�DFWLYLWLHV���7KHVH�ODQGV�ZRXOG�EH�RSHQ�WR�RLO�DQG�JDV�OHDVLQJ��EXW�QR

VXUIDFH�RFFXSDQF\�ZLOO�EH�DOORZHG�LQ�WKH�UHFUHDWLRQ�DUHDV�

&ODVV����PDQDJHG�WR�SURWHFW�SRWHQWLDO�UHVRXUFH�GHYHORSPHQW�RSWLRQV���

7KLV�DUHD�LQFOXGHV�WKH�5R]HO�RLO�ILHOG�DQG�VKRUHOLQH�DUHDV�IURP�WKH�QRUWK�HQG�RI�6WDQVEXU\

,VODQG�VRXWK�DORQJ�WKH�ZHVW�VLGH�RI�WKH�LVODQG�DQG�WKHQ�QRUWK�DORQJ�WKH�ZHVW�VLGH�RI�WKH�ODNH�WR�WKH

VRXWK�OLQH�RI�7RZQVKLS����1RUWK��6/%	0���7KLV�DUHD�ZLOO�EH�RSHQ�WR�PLQHUDO�OHDVLQJ��GHYHORSHG

UHFUHDWLRQ�DQG�RWKHU�NLQGV�RI�GHYHORSPHQWV��

&ODVV����PDQDJHG�WR�SURWHFW�SRWHQWLDO�UHVRXUFH�SUHVHUYDWLRQ�RSWLRQV�

7KLV�FODVVLILFDWLRQ�LQFOXGHV�ODQGV�ZKLFK�WKH�OHJLVODWXUH�KDV�DXWKRUL]HG�WKH�':5�WR�XVH�IRU

ZLOGOLIH�SXUSRVHV�XQGHU�6HFWLRQ����������DQG�D���PLOH�EXIIHU�]RQH�DURXQG�LVODQGV�LQ�WKH�QRUWK

DUP�RI�WKH�ODNH���1R�VXUIDFH�RFFXSDQF\�IRU�RLO�DQG�JDV�H[SORUDWLRQ�ZLOO�EH�DOORZHG�LQ�HVWDEOLVKHG

ZLOGOLIH�PDQDJHPHQW�DUHDV�RU�LQ�WKH�LVODQG�EXIIHU�]RQHV���(OVHZKHUH��RLO�DQG�JDV�VXUIDFH

RFFXSDQF\�FRQVWUDLQWV�VKDOO�EH�GHWHUPLQHG�LQ�FRQVXOWDWLRQ�ZLWK�WKH�':5��0LWLJDWLRQ�VWUDWHJLHV

IRU�GHYHORSPHQWV�QRW�UHODWHG�WR�ZLOGOLIH�PDQDJHPHQW�LQ�WKHVH�DUHDV�VKDOO�DOVR�EH�GHWHUPLQHG�LQ

FRQVXOWDWLRQ�ZLWK�WKH�':5�



��*UHDW�6DOW�/DNH�&RPSUHKHQVLYH�0DQDJHPHQW�3ODQ�3ODQQLQJ�3URFHVV�DQG�0DWUL[��

6HSWHPEHU������

��

&ODVV����PDQDJHG�WR�SURWHFW�H[LVWLQJ�UHVRXUFH�SUHVHUYDWLRQ�XVHV���

7KLV�FODVVLILFDWLRQ�FRYHUV�H[LVWLQJ�ZLOGOLIH�PDQDJHPHQW�DUHDV���/DQGV�ZLOO�EH�DYDLODEOH�IRU

RLO�DQG�JDV�OHDVLQJ�ZLWK�QR�VXUIDFH�RFFXSDQF\�

&ODVV����PDQDJHG�DV�RSHQ�IRU�FRQVLGHUDWLRQ�RI�DQ\�XVH�

7KH�UHPDLQGHU�RI�WKH�ODNH�LV�UHFRPPHQGHG�WR�EH�SODFHG�LQ��&ODVV��� ��

�

3HUPLWWLQJ�DQG�&ODVVLILFDWLRQ�3URFHVVHV

/DQG�XVH�DXWKRUL]DWLRQV�LVVXHG�E\�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�LQFOXGH

PDWHULDOV�SHUPLWV��XVXDOO\�VDQG�DQG�JUDYHO���PLQHUDO�OHDVHV��VSHFLDO�XVH�OHDVHV��FODVVLILHG�DV

FRPPHUFLDO��LQGXVWULDO��DJULFXOWXUDO�RU�UHFUHDWLRQDO��HDVHPHQWV��ULJKWV�RI�HQWU\��JUD]LQJ�SHUPLWV�

JHQHUDO�SHUPLWV�DQG�H[FKDQJHV���3HUPLWV��OHDVHV�DQG�RWKHU�DXWKRUL]DWLRQV�DUH�LVVXHG�IROORZLQJ�WZR

JHQHUDO�SURFHGXUHV���7KH�ILUVW�LV�RYHU�WKH�FRXQWHU�WUDQVDFWLRQV�ZKLFK�DUH�ODUJHO\�DGPLQLVWHULDO�LQ

QDWXUH���*UD]LQJ��ULJKWV�RI�HQWU\�DQG�EXUQLQJ�SHUPLWV�DUH�H[DPSOHV���2WKHU�DFWLRQV�OLNH�HDVHPHQWV�

VSHFLDO�XVH�OHDVHV�DQG�H[FKDQJHV�WULJJHU�D�VLWH�VSHFLILF�SODQQLQJ�SURFHVV�DQG�WKH�SUHSDUDWLRQ�RI�D

UHFRUG�RI�GHFLVLRQ�

,Q�VLWH�VSHFLILF�SODQQLQJ��WKH�'LYLVLRQ�SURYLGHV�QRWLFH�WKDW�WKH�SURFHVV�LV�XQGHU�ZD\�WR

DIIHFWHG�SDUWLHV��XVXDOO\�DGMRLQLQJ�ODQGRZQHUV�DQG�OHVVHHV�DQG�SHUPLWWHHV�RI�UHFRUG�IRU�WKH

DIIHFWHG�ODQG��DQG�WR�WKH�2IILFH�RI�3ODQQLQJ�DQG�%XGJHW�IRU�LQFOXVLRQ�LQ�WKH�5'&&�DJHQGD�SDFNHW

DQG�WKH�ZHHNO\�VWDWXV�UHSRUW���,Q�VRPH�FDVHV�QRWLFH�LQ�QHZVSDSHUV�RI�JHQHUDO�FLUFXODWLRQ�LQ�WKH

ORFDO�FRXQW\�LV�UHTXLUHG���7KH�'LYLVLRQ�UHOLHV�XSRQ�WKH�5'&&�SURFHVV�DV�WKH�SULPDU\�PHWKRG

WKURXJK�ZKLFK�WKH�SXEOLF�LV�DSSULVHG�RI�SURSRVHG�DFWLRQV�DQG�JLYHQ�WKH�RSSRUWXQLW\�WR�SURYLGH

FRPPHQWV�WR�WKH�'LYLVLRQ���

7KH�'LYLVLRQ�LV�UHTXLUHG�WR�UHVSRQG�WR�DOO�FRPPHQWLQJ�SDUWLHV�DQG�JLYH�WKH�UDWLRQDOH�IRU

DFFHSWDQFH�RU�QRQDFFHSWDQFH�RI�WKH�FRPPHQWV���5HFRUGV�RI�GHFLVLRQ�DUH�VXEMHFW�WR�D����GD\

UHYLHZ�SHULRG���:LWKLQ����GD\V�RI�DQ\�'LYLVLRQ�DFWLRQ�DQ\�SDUW\�DJJULHYHG�E\�WKH�DFWLRQ�PD\

SHWLWLRQ�WKH�H[HFXWLYH�GLUHFWRU�RI�WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�WR�UHYLHZ�WKH�DFWLRQ�IRU

FRQVLVWHQF\�ZLWK�VWDWXWHV��UXOHV�DQG�SROLF\��

d 629(5(,*1�/$1'6�%281'$5,(6

8QFHUWDLQWLHV�DQG�'LVSXWHV

7KH�PHDQGHU�OLQH�ZKLFK�LV�WKH�OHJDO�ERXQGDU\�EHWZHHQ�VRYHUHLJQ�ODQGV�DQG�DGMDFHQW�ODQGV
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ZDV�HVWDEOLVKHG�E\�D�VHULHV�RI�VXUYH\V�RYHU�D�SHULRG�RI�\HDUV��DQG�GRHV�QRW�IROORZ�D�WRSRJUDSKLFDO

FRQWRXU�OLQH�DURXQG�*UHDW�6DOW�/DNH���$�QXPEHU�RI�WKH�RULJLQDO�VXUYH\�PDUNHUV�DQG�PRQXPHQWV

KDYH�EHHQ�REOLWHUDWHG��DQG�WKH�H[DFW�ORFDWLRQ�RI�WKH�VRYHUHLJQ�SULYDWH�ERXQGDU\�LV�XQFHUWDLQ�LQ

PDQ\�DUHDV���6SHFLILF�DUHDV�RI�XQFHUWDLQW\�DQG�RU�GLVSXWH�LQFOXGH��6HH�0DS���WR�$SSHQGL[�$�IRU

ORFDWLRQV��

�%HDU�5LYHU�'XFN�&OXE��(�����2ZQHUVKLS�TXHVWLRQV�EHORZ�PHDQGHU�QHHG�WR�EH�UHVROYHG�

�&KHVDSHDNH�'XFN�&OXE��(�����2ZQHUVKLS�TXHVWLRQV�EHORZ�PHDQGHU�QHHG�WR�EH�UHVROYHG�

�&DQDGLDQ�*RRVH�&OXE��(�����2ZQHUVKLS�TXHVWLRQV�EHORZ�PHDQGHU�QHHG�WR�EH�UHVROYHG�

�/DQGV�EHORZ�WKH�PHDQGHU�OLQH�LQ�WKH�SURSRVHG�H[SDQVLRQ�RI�%HDU�5LYHU�0LJUDWRU\�%LUG

5HIXJH�

�/DQGV�EHORZ�WKH�PHDQGHU�OLQH�EHWZHHQ�:LOODUG�%D\�DQG�%HDU�5LYHU�0LJUDWRU\�%LUG

5HIXJH�

%RXQGDU\�5HVROXWLRQ�6WUDWHJLHV

6HFWLRQ���$������UHTXLUHV�WKH�'LYLVLRQ�WR�FRQVXOW�ZLWK�WKH�DWWRUQH\�JHQHUDO�DQG�DIIHFWHG

VWDWH�DJHQFLHV�WR�GHYHORS�SODQV�IRU�WKH�UHVROXWLRQ�RI�GLVSXWHV�RYHU�WKH�ORFDWLRQ�RI�VRYHUHLJQ�ODQG

ERXQGDULHV���:LWK�UHVSHFW�WR�WKH�DUHDV�LGHQWLILHG�DERYH��WKH�'LYLVLRQ�KDV�QRW�\HW�SUHSDUHG�VXFK�D

SODQ��EXW�DQWLFLSDWHV�GRLQJ�VR�LQ������

0,1(5$/6�$1'�+<'52&$5%216

,1752'8&7,21

7KH�6WDWH�RI�8WDK�RZQV�WKH�PLQHUDOV�ORFDWHG�LQ�WKH�EHG�DQG�ZDWHUV�RI�WKH�*UHDW�6DOW�/DNH

DV�SXEOLF�WUXVW�UHVRXUFHV���7KH�UHVSRQVLELOLW\�WR�PDQDJH�WKH�PLQHUDOV�RI�WKH�ODNH��DQG�RI�DOO

VRYHUHLJQ�VWDWH�ODQGV��KDV�EHHQ�DVVLJQHG�WR�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�E\

VWDWXWH���7KH�'LYLVLRQ�KDV�VSHFLILF�PDQDJHPHQW�UHVSRQVLELOLWLHV�IRU�PLQHUDOV�RI�WKH�*UHDW�6DOW

/DNH�SXUVXDQW�WR�6HFWLRQ���$�������RI�WKH�8WDK�&RGH���

$OWKRXJK�WKH�*UHDW�6DOW�/DNH�LV�UHQRZQHG�IRU�LWV�¦VDOW§��LWV�ZDWHUV�DFWXDOO\�FRQWDLQ�D

YDULHW\�RI�¦VDOWV§�DQG�LRQV����7KH�*UHDW�6DOW�/DNH�FRQWDLQV�VDOW�IURP�D�YDULHW\�RI�VRXUFHV���5DLQ

DQG�VQRZ�LQ�WKH�PRXQWDLQV�OHDFKHG�VDOLQH�PDWHULDOV�IURP�VRLOV�DQG�URFNV�DQG�FDUULHG�LW�LQ�VROXWLRQ

WR�VWUHDPV�WKDW�HYHQWXDOO\�IORZ�LQWR�WKH�ODNH��0LOOHU����������7KH�*UHDW�6DOW�/DNH�PD\�EH�DV�VDOW\

DV�LW�LV�EHFDXVH�PXFK�RI�WKH�VDOW�ZDV�RULJLQDOO\�LQ�WKH�ZDWHUV�RI�/DNH�%RQQHYLOOH�DQG�ZDV

FRQFHQWUDWHG�DV�WKRVH�ZDWHUV�HYDSRUDWHG��7ULPPHU����������,Q�DGGLWLRQ��VRPH�EHOLHYH�WKDW�WKH

ODNH©V�VDOWV�ZHUH�OHDFKHG�IURP�GHSRVLWV�RI�RFHDQLF�VDOW�RI�-XUDVVLF�DJH�ZKLFK�FURS�RXW�H[WHQVLYHO\

LQ�6DQSHWH�9DOOH\�ZLWKLQ�WKH�*UHDW�6DOW�/DNH�'UDLQDJH�%DVLQ��(DUGOH\����������'XH�WR�WKH

WHUPLQDO�QDWXUH�RI�WKH�*UHDW�6DOW�/DNH��DOO�VDOW�FDUULHG�WR�LW�UHPDLQV�LQ�WKH�ODNH���:DWHU�HQWHULQJ

WKH�*UHDW�6DOW�/DNH�HVFDSHV�E\�HYDSRUDWLRQ�RQO\���,W�LV�WKRXJKW�WKDW�WKH�*UHDW�6DOW�/DNH�FRQWDLQV

����ELOOLRQ�WRQV�RI�VDOW�LQ�LWV�V\VWHP��7ULPPHU����������7KDW�V\VWHP�LQFOXGHV�SUHFLSLWDWHG�VDOWV�RQ
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WKH�ODNH�EHG��WKH�:HVW�3RQG�DQG�HOVHZKHUH��DV�ZHOO�DV�WKH�VDOWV�LQ�VROXWLRQ�LQ�ODNH�ZDWHU�

/HVV�ZHOO�NQRZ�DUH�WKH�K\GURFDUERQ�DQG�RROLWLF�VDQG�UHVRXUFHV�RI�WKH�ODNH���1DWXUDOO\

RR]LQJ�WDUV�KDYH�EHHQ�FROOHFWHG�IURP�DUHDV�QHDU�5R]HO�3RLQW��SUREDEO\�VLQFH�SUH�VHWWOHPHQW�WLPHV��

$Q�H[WHQVLYH�RIIVKRUH�RLO�H[SORUDWLRQ�SURJUDP�ZDV�FRQGXFWHG�RQ�WKH�ODNH�LQ�WKH�����
V�

XOWLPDWHO\�ZLWKRXW�PXFK�VXFFHVV���7KH�K\GURFDUERQV�DUH�SUHVHQW��LQ�ODUJH�TXDQWLWLHV��EXW�KDYH�QRW

\HW�EHHQ�VKRZQ�WR�EH�FRPPHUFLDOO\�SURGXFLEOH���2ROLWHV��ZKLFK�DUH�VDQGV�ZLWK�DOPRVW�VSKHULFDO

JUDLQV��KDYH�VHYHUDO�OLPLWHG��VSHFLDOL]HG�XVHV�DQG�KDYH�EHHQ�FROOHFWHG�FRPPHUFLDOO\�RQ�DQ

LQWHUPLWWHQW�EDVLV�

0LQHUDO�,QGXVWU\�2YHUYLHZ

6DOW�H[WUDFWLRQ�LV�RQH�RI�8WDK©V�ROGHVW�LQGXVWULHV�DQG�VDOW�KDV�EHHQ�KDUYHVWHG�IURP�WKH

ZDWHUV�RI�WKH�*UHDW�6DOW�/DNH�IRU�RYHU�����\HDUV��0LOOHU����������,Q�DGGLWLRQ��PDJQHVLXP�PHWDO

DQG�SRWDVVLXP�VDOWV�DUH�KDUYHVWHG�WKURXJK�H[WUDFWLRQ�SURFHVVHV��7KHVH�QHZHU�LQGXVWULHV�EHJDQ�LQ

WKH�����V���&XUUHQWO\��DOO�PDMRU�LRQV�FRQWDLQHG�LQ�WKH�ODNH�ZDWHU�DUH�H[WUDFWHG�E\�VRODU

HYDSRUDWLRQ�LQ�ODUJH�SRQG�V\VWHPV��7ULPPHU��������

7KHUH�DUH�FXUUHQWO\���FRPSDQLHV�H[WUDFWLQJ�PLQHUDOV�IURP�WKH�ZDWHUV�RI�*UHDW�6DOW�/DNH��

7KHVH�LQFOXGH�,0&�.DOLXP�2JGHQ�&RUS���0DJQHVLXP�&RUSRUDWLRQ�RI�$PHULFD��0DJ&RUS��

&DUJLOO�6DOW��0RUWRQ�6DOW��,0&�6DOW�DQG�1RUWK�6KRUH�/LPLWHG��6HH�0DSV���DQG������,Q������

H[LVWLQJ�DJJUHJDWH�GDWD�IURP�WKH�8WDK�'LYLVLRQ�RI�:DWHU�5LJKWV�LQGLFDWHV�WKDW�LQ�H[FHVV�RI���

ELOOLRQ�JDOORQV�RI�ZDWHU�ZDV�SXPSHG�IURP�WKH�*UHDW�6DOW�/DNH�E\�PLQHUDO�KDUYHVWLQJ�FRPSDQLHV

�+XGRQ����������6RGLXP�FKORULGH��1D&O��RU�WDEOH�VDOW��LV�WKH�ILUVW�VDOW�WR�EH�SUHFLSLWDWHG�RXW�DV

ODNH�EULQHV�DUH�FRQFHQWUDWHG��DQG�LW�LV�HLWKHU�VROG�RU�LV�D�ZDVWH�SURGXFW��GHSHQGLQJ�RQ�WKH�IRFXV�RI

HDFK�FRPSDQ\��7ULPPHU�������DQG�8�6�%XUHDX�RI�0LQHV��������

0DJ&RUS�SURGXFHV�PDJQHVLXP�PHWDO�DW�LWV�HOHFWURO\WLF�SODQW�LQ�7RRHOH�&RXQW\�IURP�ODNH

ZDWHU���&KORULQH�JDV�LV�DOVR�SURGXFHG���7KH�SODQW�KDV�D�FDSDFLW\�WR�SURGXFH��������WRQV�RI

PDJQHVLXP�PHWDO�DW�������SXULW\�DQQXDOO\�DQG�LV�WKH�IRXUWK�ODUJHVW�PDJQHVLXP�SODQW�LQ�WKH�ZRUOG

DV�RI��������0DJ&RUS�VHOOV�VRPH�SRWDVVLXP�DQG�PDJQHVLXP�VDOWV�WR�,0&�.DOLXP�2JGHQ�&RUS���

0RUWRQ�DQG�&DUJLOO�SURGXFH�RQO\�VRGLXP�FKORULGH�DQG�UHWXUQ�ELWWHUQV��WKH�FRQFHQWUDWHG

EULQH�WKDW�UHPDLQV�DIWHU�VRGLXP�FKORULGH�KDV�FU\VWDOOL]HG��WR�WKH�ODNH���,0&�6DOW�LV�WKH�ODUJHVW�VDOW

SURGXFHU�RQ�WKH�ODNH�DQG�EX\V�VDOW�IURP�,0&�.DOLXP�2JGHQ�&RUS� ,0&�SURGXFHV�PDJQHVLXP

DQG�SRWDVVLXP�VDOWV��SULPDULO\�VXOIDWH�RI�SRWDVK��. 62 ��UDWKHU�WKDQ�PXULDWH�RI�SRWDVK��.&O���
� �

6XOIDWH�RI�SRWDVK�LV�D�KLJKHU�YDOXH�SURGXFW�WKDQ�.&O���,0&�.DOLXP�2JGHQ�&RUS��SURGXFHV

PLQHUDOV�VXFK�DV�NDLQLWH��VFKRHQLWH�DQG�FDUQDOOLWH�LQ�LWV�VRODU�SRQGV�ZKLFK�DUH�WKHQ�SURFHVVHG�WR

UHPRYH�PDJQHVLXP��FKORULGH�DQG�VRGLXP�LRQV��OHDYLQJ�SRWDVVLXP�VXOIDWH���$OVR��XQGHU�FHUWDLQ

FRQGLWLRQV��SRWDVVLXP�FKORULGH�LV�DGGHG�GLUHFWO\�WR�WKH�SURFHVV�ZKHUH�LW�XQGHUJRHV�D�EDVH

FRQYHUVLRQ�LQWR�SRWDVVLXP�VXOIDWH���$�VLJQLILFDQW�SRUWLRQ�RI�WKH�VXOIDWH�RI�SRWDVK�LV�H[SRUWHG�WR

RWKHU�FRXQWULHV���7KLV�FRPSDQ\�UHWDLQV�DQG�VHOOV�WKH�PDJQHVLXP�FKORULGH�EULQH��EXW�IOXVKHV�H[FHVV
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VRGLXP�FKORULGH�DQG�VRPH�RI�WKH�ORZ�JUDGH�PDJQHVLXP�DQG�SRWDVVLXP�VDOWV�EDFN�LQWR�WKH�ODNH��

6RGLXP�FKORULGH�EXLOG�XS�RQ�HYDSRUDWLRQ�SRQG�IORRUV�LV�D�SUREOHP�IRU�ERWK�,0&�.DOLXP�2JGHQ

&RUS��DQG�0DJ&RUS��DOWKRXJK�,0&�LV�DEOH�WR�UHWXUQ�VRPH�ZDVWH�VDOWV�WR�WKH�ODNH��7ULPPHU������

DQG�*Z\QQ��������

1RUWK�6KRUH�/LPLWHG�SURGXFHV�PDJQHVLXP�FKORULGH�EULQHV�WKURXJK�VRODU�HYDSRUDWLRQ��

7KLV�SURGXFW�LV�VROG�IRU�QXWULWLRQDO�VXSSOHPHQWV��7ULPPHU��������

&RPSDQ\ 3URGXFWLRQ

,0&�.DOLXP�2JGHQ�&RUS� 0DJQHVLXP�DQG�3RWDVVLXP�6DOWV�

�0J&O ��. 62 �
� � � �

0DJQHVLXP�&RUSRUDWLRQ�RI�$PHULFD 0DJQHVLXP�0HWDO��0J���&KORULQH�*DV��&O�

&DUJLOO�6DOW 6DOW��1D&O�

0RUWRQ�6DOW 6DOW��1D&O�

,0&�6DOW 6DOW��1D&O�

1RUWK�6KRUH�/LPLWHG 0DJQHVLXP�%ULQHV���0J&O �
�

�7ULPPHU�������DQG�*Z\QQ�������

3URGXFWLRQ�7UHQGV

7KH�VDOW�LQGXVWU\�LV�FKDUDFWHUL]HG�E\�KLJK�WRQQDJH�YROXPHV�DW�UHODWLYHO\�ORZ�XQLW�YDOXHV

DQG�D�SURGXFW�ZKLFK�LV�KDUYHVWHG�IDU�IURP�PDUNHWV���7KHVH�SURGXFWV�IDFH�LQWHQVH�FRPSHWLWLRQ

ZLWKLQ�WKH�LQGXVWU\�ERWK�QDWLRQDOO\�DQG�LQWHUQDWLRQDOO\��*UHDW�6DOW�/DNH�7HFKQLFDO�7HDP�DQG�8WDK

'LYLVLRQ�RI�6RYHUHLJQ�/DQGV�DQG�)RUHVWU\����������3RWDVVLXP�VXOIDWH�LV�SURGXFHG�DW�D�UHODWLYHO\

KLJK�YROXPH�ZLWK�KLJKHU�YDOXH�SHU�WRQ��ZKLOH�PDJQHVLXP�PHWDO�LV�SURGXFHG�DW�D�UHODWLYHO\�ORZ

YROXPH�ZLWK�D�KLJK�YDOXH�SHU�WRQ��7ULPPHU����������7KH�HVWLPDWHG�DYHUDJH�SULFH�SHU�PHWULF�WRQ

RI�. 2�LQ������LV�������6HDUOV����������7KH�HVWLPDWH�DYHUDJH�SULFH�SHU�PHWULF�WRQ�RI�PDJQHVLXP
�

PHWDO�LQ������LV���������.UDPHU������D��

+DUYHVWLQJ�LV�DOVR�YXOQHUDEOH�WR�ZHDWKHU�FRQGLWLRQV���%RWK�ORZ�DQG�KLJK�ODNH�OHYHOV�FUHDWH

SUREOHPV�IRU�WKH�PLQHUDO�H[WUDFWLRQ�LQGXVWULHV���:KHQ�ODNH�OHYHOV�DUH�ORZ��LQWDNH�FDQDOV�WR�SXPSV

PXVW�EH�GUHGJHG�DQG�WKH�SXPSV�PD\�QHHG�WR�EH�UHSRVLWLRQHG�LQWR�GHHSHU�ZDWHU���+LJK�ODNH�OHYHOV�

DV�H[SHULHQFHG�LQ�WKH�PLG�����V��DUH�PXFK�PRUH�FULWLFDO�WR�WKH�VDOW�LQGXVWULHV�WKDQ�ORZ�OHYHOV��GXH

WR�WKH�GLOXWLRQ�RI�IHHG�EULQHV���7KH�HFRQRPLF�LPSDFW�RI�LQFUHDVHG�HURVLRQ�RI�GLNHV��GLNH�IDLOXUH

DQG�UHEXLOGLQJ�RU�UHLQIRUFLQJ�RI�GLNHV�DW�KLJK�ODNH�OHYHOV�FDQ�DOVR�FRVW�PLOOLRQV�RI�GROODUV�
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$V�WKH�ODNH�OHYHO�ULVHV�DQG�IDOOV��WKH�VWUHQJWK�RI�WKH�EULQH�IDOOV�DQG�ULVHV���7KLV�LQYHUVH

UHODWLRQVKLS�LV�D�UHVXOW�RI�D�UHODWLYHO\�IL[HG�DPRXQW�RI�GLVVROYHG�VROLGV�ZLWKLQ�WKH�ODNH�FRXSOHG

ZLWK�D�IOXFWXDWLQJ�DPRXQW�RI�ZDWHU���:KHQ�LQIORZ�H[FHHGV�HYDSRUDWLRQ��WKH�ODNH�OHYHO�ULVHV�DQG

WKH�H[WUD�ZDWHU�GLOXWHV�WKH�ODNH�EULQH���'LOXWH�EULQH�FRQGLWLRQV�UHTXLUH�ODUJHU�SRQG�DUHDV�IRU�D

JLYHQ�WRQQDJH�RI�VDOW��:LWK�D�ORZ�ODNH�OHYHO��EULQH�VWUHQJWK�LV�KLJKHU�DQG�WKHUHIRUH�SXPSLQJ�DQG

SRQG�DUHD�UHTXLUHPHQWV�DUH�ORZHU�IRU�D�JLYHQ�WRQQDJH�RI�VDOW��WKHUHIRUH�SURGXFLQJ�D�JUHDWHU�\LHOG��

7KLV�LQYHUVH�UHODWLRQVKLS�LV�SDUWLFXODUO\�DSSOLFDEOH�WR�WKH�VRXWK�DUP�RI�WKH�ODNH��*UHDW�6DOW�/DNH

7HFKQLFDO�7HDP�DQG�8WDK�'LYLVLRQ�RI�6RYHUHLJQ�/DQGV�DQG�)RUHVWU\���������

6DOW�DQG�EULQH�GHULYHG�SURGXFWV�DUH�WKH�ODUJHVW�FRQWULEXWRUV�WR�WKH�YDOXH�RI�LQGXVWULDO

PLQHUDOV�LQ�8WDK���7KH�SURGXFWLRQ�RI�VDOW�DQG�EULQH�GHULYHG�SURGXFWV�LV�H[SHFWHG�WR�FRQWLQXH�WR

H[SDQG�RYHU�WKH�QH[W�VHYHUDO�\HDUV��8�6��%XUHDX�RI�0LQHV����������)RU�LQVWDQFH��,0&�.DOLXP

2JGHQ�&RUS���WKH�ODUJHVW�SRWDVVLXP�VXOIDWH�SURGXFHU�LQ�1RUWK�$PHULFD��SODQV�WR�GRXEOH�FXUUHQW

SURGXFWLRQ��:DUQLFN��������

9DOXH�RI�3URGXFWLRQ

%HFDXVH�WKHUH�DUH�RQO\�VL[�FRPSDQLHV�RQ�WKH�ODNH�ZKLFK�KDUYHVW�PLQHUDOV��DQG�RQO\�ILYH

PLQHUDO�FRPPRGLWLHV�DUH�KDUYHVWHG��GDWD�RQ�H[WUDFWLRQ�PXVW�EH�SUHVHQWHG�LQ�DJJUHJDWH�IRUP��

7KHUHIRUH�LQVWHDG�RI�UHSRUWLQJ�D�XQLW�YDOXH�RI�WKH�SURGXFW��WKLV�VHFWLRQ�HPSKDVL]HV�WKH�RYHUDOO

YDOXH�RI�SURGXFWLRQ�RI�WKH�PLQHUDOV�KDUYHVWHG���$OWKRXJK�WKH�GROODU�DPRXQWV�RI�YDOXH�RI

SURGXFWLRQ�RI�PLQHUDOV�H[WUDFWHG�LV�KHOG�LQ�FRQILGHQFH�E\�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH

/DQGV��JHQHUDO�WUHQGV�FDQ�EH�QRWHG�

2YHUDOO��WKH�YDOXH�RI�SURGXFWLRQ�RI�SRWDVVLXP�DQG�PDJQHVLXP�VDOWV�KDV�LQFUHDVHG�PRUH

WKDQ����IROG�VLQFH�SURGXFWLRQ�EHJDQ�LQ��������7KH�YDOXH�RI�SURGXFWLRQ�RI�PDJQHVLXP�PHWDO�KDV

LQFUHDVHG����IROG�VLQFH�SURGXFWLRQ�EHJDQ�LQ�������DQG�WKH�YDOXH�RI�SURGXFWLRQ�RI�VDOW�KDV

LQFUHDVHG����IROG�VLQFH��������7KHVH�LQFUHDVHV�KDYH�QRW�EHHQ�VWHDG\�KRZHYHU��DV�WKH�YDOXH�RI

SURGXFWLRQ�LQ�DOO�WKUHH�FDWHJRULHV�GHFOLQHG�SHULRGLFDOO\��SDUWLFXODUO\�IURP������WR������GXH�WR

\HDUV�RI�IORRGLQJ���,Q�WRWDO��PLQHUDOV�H[WUDFWLRQ�IURP�WKH�*UHDW�6DOW�/DNH�DPRXQWHG�WR�D�YDOXH�RI

SURGXFWLRQ�RI��������������LQ�������6HH�)LJXUH�����7ULPPHU��������

6RODU�VDOW�SURGXFHG�IURP�*UHDW�6DOW�/DNH�UHSUHVHQWV�D�VLJQLILFDQW�DQG�LQFUHDVLQJ�VKDUH�RI

WRWDO�GRPHVWLF�VRODU�VDOW�SURGXFWLRQ���7KH�UHPDLQGHU�RI�VRODU�VDOW�SURGXFHG�LQ�WKH�8�6��LV�SULPDULO\

IURP�&DOLIRUQLD�ZLWK�VRPH�SURGXFWLRQ�IURP�1HZ�0H[LFR���6RODU�VDOW�FRPSHWHV�LQ�UHJLRQDO

PDUNHWV�ZLWK�URFN�VDOW�IRU�FKHPLFDO�DQG�LQGXVWULDO��ZDWHU�FRQGLWLRQLQJ�DQG�DJULFXOWXUDO�XVHV��

1DWLRQZLGH��WKH�FRQVXPSWLRQ�RI�URFN�VDOW�LV�IRXU�WLPHV�WKDW�RI�VRODU�VDOW���+RZHYHU��86*6�GDWD

VKRZ�WKDW�WKHVH�PDUNHWV�DUH�UHJLRQDO�DQG��ZLWK�UHVSHFW�WR�URDG�VDOW��ORFDO���6RODU�VDOW�GRPLQDWHV�LQ

ZHVWHUQ�PDUNHWV�DQG�DSSHDUV�WR�EH�LQFUHDVLQJ�LQ�FHUWDLQ�0LGZHVWHUQ�PDUNHWV�IRU�FHUWDLQ�HQG�XVHV��

7KH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�EHOLHYHV�WKDW�WKH�JURZWK�RI�UHJLRQDO�VRODU�VDOW

PDUNHWV��LQ�ZKLFK�8WDK�SURGXFHUV�FRPSHWH��FRXOG�FRQWLQXH�WR�JURZ�DW����SHU�\HDU�RYHU�WKH�QH[W

��\HDUV���7KLV�DPRXQWV�WR�DSSUR[LPDWHO\��������WRQV�SHU�\HDU��7ULPPHU��������





��

3URGXFWLRQ�RI�PDJQHVLXP�PHWDO�LQ�WKH�8QLWHG�6WDWHV�GHFOLQHG�E\����LQ������IURP�������

:RUOG�PDJQHVLXP�RYHUVXSSO\�DQG�KLJK�SULFHV�ZHUH�SULPDULO\�UHVSRQVLEOH���)RU�WKH�ILUVW�WLPH�LQ

���\HDUV��WKH�8�6��LPSRUWHG�PRUH�PDJQHVLXP�WKDQ�LW�H[SRUWHG���+RZHYHU��WKH�8�6��FRQWLQXHG�WR

OHDG�WKH�ZRUOG�LQ�SURGXFWLRQ�DQG�SURGXFWLRQ�FDSDFLW\�RI�SULPDU\�PDJQHVLXP��.UDPHU������D���

8WDK�PDJQHVLXP�SURGXFWLRQ�UHPDLQHG�VWHDG\�LQ������ZKLOH�SULFHV�GHFOLQHG��SULPDULO\�GXH�WR

LQFUHDVHG�IRUHLJQ�FRPSHWLWLRQ��8�6��%XUHDX�RI�0LQHV����������0DJQHVLXP�PHWDO�LV�XVHG�IRU

DOXPLQXP�DOOR\LQJ��GLHFDVWLQJ��DQG�DXWRPRWLYH�DSSOLFDWLRQV���+RZHYHU��GHPDQG�IRU�PDJQHVLXP

XVHG�LQ�DOXPLQXP�DOOR\LQJ�GURSSHG�LQ������DQG�VHYHUDO�8�6��DXWR�PDQXIDFWXUHUV�FDQFHOHG�VRPH

SURJUDPV�WR�LQFRUSRUDWH�PRUH�PDJQHVLXP�GLHFDVWLQJV�LQWR�GRPHVWLF�SDVVHQJHU�YHKLFOHV�GXH�WR

UDSLGO\�FKDQJLQJ�PDJQHVLXP�FRVWV��.UDPHU������D��

7KH�RXWORRN�IRU�JOREDO�XVH�RI�PDJQHVLXP�GLHFDVWLQJV�LQ�DXWRPRWLYH�DSSOLFDWLRQV�LV

H[SHFWHG�WR�FRQWLQXH�WR�JURZ�DW�����WR�����DYHUDJH�DQQXDO�JURZWK�UDWH���1RUWK�$PHULFD�DQG

(XURSH�DUH�H[SHFWHG�WR�EH�WKH�DUHDV�ZLWK�ODUJHVW�JURZWK���$OWKRXJK�PDJQHVLXP�SULFHV�GHFOLQHG�LQ

�����WKURXJK�-XQH�������WKH\�EHJDQ�WR�LQFUHDVH�VORZO\�IURP�PLG�\HDU���3ULFH�IOXFWXDWLRQV�ZHUH

QRW�DV�ZLGHO\�YDULHG�DV�LQ�UHFHQW�KLVWRU\���)URP������WR�������SULFHV�IOXFWXDWHG�IURP��������WR

�������SHU�PHWULF�WRQ��.UDPHU������D����8�6��SURGXFWLRQ�RI�PDJQHVLXP�FRPSRXQGV�LQFUHDVHG�LQ

�������0DJQHVLXP�FKORULGH�ZDV�XVHG�PDLQO\�DV�D�FKHPLFDO�LQWHUPHGLDWH���0DJQHVLXP�FKORULGH

EULQHV�ZHUH�XVHG�SULQFLSDOO\�IRU�URDG�GXVW�DQG�LFH�FRQWURO���0J&O �ZDV�XVHG�LQ�DJULFXOWXUDO�
�

FKHPLFDO��FRQVWUXFWLRQ��HQYLURQPHQWDO�DQG�LQGXVWULDO�DSSOLFDWLRQV���<HDU�HQG�PDJQHVLXP

FRPSRXQG�SULFHV�LQ������GLG�QRW�FKDQJH�IURP�WKRVH�DW�\HDU�HQG�������.UDPHU������E��

7KH�WHUP�SRWDVK�GHQRWHV�D�YDULHW\�RI�PLQHG�DQG�PDQXIDFWXUHG�VDOWV��DOO�FRQWDLQLQJ�WKH

HOHPHQW�SRWDVVLXP�LQ�ZDWHU�VROXEOH�IRUP���7KH�JHQHUDO�WHUP�SRWDVK�DOVR�LQFOXGHV�SRWDVVLXP

VXOIDWH��. 62 ���ZKLFK�LV�SURGXFHG�LQ�8WDK��6HDUOV�������DQG�7ULPPHU����������'RPHVWLF�SRWDVK
� �

SURGXFWLRQ�FRPHV�IURP�1HZ�0H[LFR��8WDK�DQG�&DOLIRUQLD��%HFDXVH�LW�LV�D�VRXUFH�RI�VROXEOH

SRWDVVLXP��SRWDVK�LV�XVHG�SULPDULO\�DV�DQ�DJULFXOWXUDO�IHUWLOL]HU���8�6��SRWDVK�VDOHV�ZHUH

DSSUR[LPDWHO\�����WR�WKH�IHUWLOL]HU�LQGXVWU\�DQG�DSSUR[LPDWHO\�����WR�WKH�FKHPLFDO�LQGXVWU\�

3URGXFWLRQ�RI�DOO�W\SHV�DQG�JUDGHV�RI�SRWDVK�LQ�WKH�8�6��GHFOLQHG�LQ��������6DOHV�RI�DOO�W\SHV�DQG

JUDGHV�RI�8�6��SURGXFHG�SRWDVK�ZHUH�XQFKDQJHG�IURP������WR��������3RWDVK�FRQVXPSWLRQ�ZDV

RQO\�VOLJKWO\�DERYH�WKH������OHYHO�LQ�������6HDUOV��������

5R\DOWLHV�RQ�6WDWH�0LQHUDOV

3ULRU�WR�)HEUXDU\�������&DUJLOO�DQG�0RUWRQ�SDLG�D�������SHU�WRQ�UR\DOW\�WR�WKH�'LYLVLRQ�RI

)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�RQ�VDOW�H[WUDFWLRQ��ZKLOH�,0&©V�SUHGHFHVVRU�SDLG�DQ�DG�YDORUHP

UR\DOW\�RI�DSSUR[LPDWHO\����RI�WKH�YDOXH�RI�WKH�VDOW���&XUUHQWO\��&DUJLOO�DQG�0RUWRQ�SD\�D������

SHU�WRQ�UR\DOW\�WR�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV��ZLWK�DQ�DGGLWLRQDO�DPRXQW�SDLG

LQWR�DQ�HVFURZ�DFFRXQW�ZKLFK�LV�FRQWUROOHG�E\�WKH�FRPSDQLHV���7KH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG

6WDWH�/DQGV��ZKLFK�DGPLQLVWHUV�PLQHUDO�OHDVLQJ�RQ�WKH�*UHDW�6DOW�/DNH��LV�DWWHPSWLQJ�WR�DGMXVW�WKH

UR\DOW\�UDWH�WR�������SHU�WRQ�RYHU�WKH�QH[W�����\HDUV���,PSOHPHQWDWLRQ�RI�WKLV�LQFUHDVHG�UR\DOW\

UDWH�LV�SHQGLQJ�OLWLJDWLRQ��7ULPPHU��������



��

,0&�.DOLXP�2JGHQ�&RUS��SD\V�DQ�DG�YDORUHP�UR\DOW\�UDWH�RI������WR�����LQFUHDVLQJ�RYHU

WLPH��RQ�PDJQHVLXP�FKORULGH�DQG�SRWDVVLXP�VXOIDWH���0DJ&RUS�SD\V�D�UR\DOW\�UDWH�RI���������WR

����������LQFUHDVLQJ�RYHU�WLPH��RQ�VDOHV�RI�PDJQHVLXP�PHWDO�DQG�FKORULQH�JDV���,Q�������WKHVH

FRPSDQLHV�ZHUH�DOORZHG�WR�UROO�EDFN�WKH�UR\DOW\�UDWH�WR�\HDU�RQH�GXH�WR�IORRG�GDPDJH���7KH

UR\DOW\�UDWH�KDV�FRQWLQXHG�WR�DGYDQFH�IURP�WKLV�EDVH�UDWH�VLQFH�WKDW�WLPH���1RUWK�6KRUH�/LPLWHG

SD\V�D�UR\DOW\�RI����RQ�WKH�YDOXH�RI�WKH�EULQH�ZLWK�D��������PLQLPXP�UR\DOW\��7ULPPHU��������

$OO�RI�WKH�DERYH�OLVWHG�UR\DOWLHV�DUH�SXW�LQWR�WKH�UHVWULFWHG�6RYHUHLJQ�/DQGV�0DQDJHPHQW

$FFRXQW���7KLV�PRQH\�PXVW�EH�DSSURSULDWHG�E\�WKH�/HJLVODWXUH�IRU�DQ\�XVH���7R�GDWH��WKHVH�IXQGV

KDYH�EHHQ�XVHG�IRU�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV©�RSHUDWLQJ�FRVWV�DVVRFLDWHG�ZLWK

VRYHUHLJQ�ODQGV�PDQDJHPHQW�DQG�YDULRXV�VRYHUHLJQ�ODQGV�SURMHFWV�VXFK�DV�WKH�FRRSHUDWLYH

FDXVHZD\�VDOLQLW\�VWXG\�ZLWK�8�6��*HRORJLFDO�6XUYH\�DQG�ZRUN�UHODWHG�WR�8WDK�/DNH��WKH�-RUGDQ

5LYHU�&RUULGRU��%HDU�/DNH�DQG�WKH�&RORUDGR�5LYHU��%DNHU�������DQG�.DSSH��������

5R\DOW\�5HYHQXHV

5R\DOWLHV�SDLG�WR�WKH�VWDWH�DPRXQWHG�WR������������LQ��������7KH�SHUFHQW�RI�WRWDO�YDOXH�RI

SURGXFWLRQ�SDLG�DV�UR\DOWLHV�GHFOLQHG�IURP������WR������ZLWK�WKH�H[FHSWLRQ�RI�WKH�SHULRG�IURP

������������&XUUHQWO\��DSSUR[LPDWHO\�������RI�WRWDO�SURGXFWLRQ�YDOXH�LV�SDLG�LQ�UR\DOWLHV���)RU

WKRVH�FRPSDQLHV�WKDW�SD\�D�IL[HG�UDWH�RQ�VDOW�KDUYHVWLQJ��WKH�SHUFHQW�RI�WRWDO�YDOXH�SDLG�DV

UR\DOWLHV�SULPDULO\�GHFOLQHG�GXULQJ�WKLV�WLPH�EHFDXVH�WKH�VHOOLQJ�SULFH�LQFUHDVHG��7ULPPHU��������

&855(17�&21',7,216�$1'�75(1'6�,1�0,1(5$/6�0$1$*(0(17

7KH�LQWHUQDO�DQG�H[WHUQDO�VFRSLQJ�FRQGXFWHG�E\�WKH�3ODQQLQJ�7HDP�IRFXVHG�RQ�WZR�PDLQ

WRSLFV�

& 7KH�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�0LQHUDO�/HDVLQJ�3ODQ�

& 7KH�ODFN�RI�DFFRXQWLQJ�IRU�VDOWV�DQG�EULQHV�VHTXHVWHUHG�E\�PLQHUDO�RSHUDWRUV�

�7KH�DFFRXQWLQJ�PDWWHU�LV�GLVFXVVHG�LQ�WKH�:DWHU�&KHPLVWU\�HOHPHQW�RI�WKLV�6WDWHPHQW��

d 0,1(5$/�/($6,1*�3/$1

2Q�-XQH������������WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�SXEOLVKHG�LWV�0LQHUDO

/HDVLQJ�3ODQ���*UHDW�6DOW�/DNH���'HYHORSPHQW�RI�D�PLQHUDO�OHDVLQJ�SODQ�ZDV�RQH�RI�WKH�NH\

UHFRPPHQGDWLRQV�RI�WKH������*UHDW�6DOW�/DNH�&RPSUHKHQVLYH�0DQDJHPHQW�3ODQ���7KH�*RDOV

VHFWLRQ�RI�WKH�0LQHUDO�/HDVLQJ�3ODQ�UHFLWHV�

¦7KH�SXUSRVH�RI�WKH�PLQHUDO�OHDVLQJ�SODQ�IRU�WKH�*UHDW�6DOW�/DNH�LV�WR�JXLGH�'6/)�>QRZ

WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV@�LQ�DFFRPSOLVKLQJ�WKH�IROORZLQJ�JRDOV�



��

,QWHJUDWH�PLQHUDOV�UHVRXUFH�SODQQLQJ�ZLWK�RWKHU�UHVRXUFH�SODQQLQJ

��7R�FUHDWH�D�IUDPHZRUN�IRU�ORQJ�WHUP�SROLF\�GLUHFWLRQ�IRU�PLQHUDOV�PDQDJHPHQW�ZKLFK

DOVR�KDV�IOH[LELOLW\�WR�UHVSRQG�WR�WKH�G\QDPLF�FKDUDFWHU�RI�*UHDW�6DOW�/DNH�

��7R�LQWHJUDWH�PDQDJHPHQW�RI�*UHDW�6DOW�/DNH©V�PLQHUDO�UHVRXUFHV�ZLWK�WKH�ODNH©V�RWKHU

UHVRXUFHV�VR�WKDW�DOO�UHVRXUFHV�DUH�PDQDJHG�IRU�WKH�KHDOWK�DQG�LQWHJULW\�RI�*UHDW�6DOW�/DNH

HFRV\VWHP�

��7R�LGHQWLI\�FRPSDWLEOH�XVHV�DQG�FRQIOLFWV�DPRQJ�PLQHUDO�UHVRXUFH�GHYHORSPHQW�DQG

RWKHU�UHVRXUFHV�RQ�*UHDW�6DOW�/DNH�DQG�WR�SURYLGH�IRU�UHVROXWLRQ�RI�FRQIOLFWV�

��7R�PRQLWRU�LPSDFWV�RI�PLQHUDOV�RSHUDWLRQV�DQG�WR�FROOHFW��DQDO\]H�DQG�XVH�GDWD�WR

PDLQWDLQ�KHDOWK�DQG�LQWHJULW\�RI�WKH�HFRV\VWHP��LQFOXGLQJ�LWV�PLQHUDO�UHVRXUFHV�

��7R�PRQLWRU�LPSDFWV�RI�DOO�GLYHUVLRQ��GUHGJLQJ��FDXVHZD\�DQG�GLNLQJ�RSHUDWLRQV�DQG�WR

FROOHFW��DQDO\]H�DQG�XVH�GDWD�WR�PDLQWDLQ�KHDOWK�DQG�LQWHJULW\�RI�WKH�HFRV\VWHP��LQFOXGLQJ

LWV�PLQHUDO�UHVRXUFHV�

3ODQ�IRU�OHDVLQJ�DQG�HIILFLHQW�GHYHORSPHQW�RI�PLQHUDO�UHVRXUFHV

��7R�LQYHQWRU\�DQG�PRQLWRU�*UHDW�6DOW�/DNH©V�PLQHUDO�UHVRXUFHV�

��7R�DVVXUH�ZLVH�DQG�GLOLJHQW�GHYHORSPHQW�RI�PLQHUDO�UHVRXUFHV�ZLWKLQ�*UHDW�6DOW�/DNH©V

ERXQGDULHV�

��7R�SURYLGH�IRU�WKH�RUGHUO\�OHDVLQJ�RI�PLQHUDO�UHVRXUFHV�WR�H[LVWLQJ�DQG�SRWHQWLDO�PLQHUDO

OHVVHHV�

��7R�UHFHLYH�IDLU�FRPSHQVDWLRQ�IRU�GHYHORSPHQW�DQG�H[WUDFWLRQ�RI�*UHDW�6DOW�/DNH©V

YDULRXV�PLQHUDO�UHVRXUFHV�

$VVHUW�WKH�UROH�RI�'6/)�DV�D�PDQDJHU�RI�VWDWH�RZQHG�ODQGV

��7R�FOHDUO\�GHILQH�VRYHUHLJQ�ODQGV�IRU�UHVRXUFH�XVHUV��WKH�SXEOLF�DQG�RWKHU�UHVRXUFH

PDQDJHPHQW�DJHQFLHV�§

7KH�0LQHUDO�/HDVLQJ�3ODQ�LGHQWLILHV�DQG�HYDOXDWHV�WKH�PLQHUDO�UHVRXUFHV�RI�*UHDW�6DOW

/DNH��LPSDFWV�RI�GLNLQJ�DQG�FDXVHZD\V��HYDSRUDWLYH�SRQG�LPSDFWV�DQG�FRQVWUDLQWV��LVVXHV�DQG

FRQIOLFWV��DQG�WKH�UHODWLRQVKLSV�RI�PLQHUDO�RSHUDWLRQV�WR�WKH�RWKHU�WUXVW�UHVRXUFHV�SUHVHQW�RQ�*UHDW

6DOW�/DNH���7KH�3ODQ�LGHQWLILHV�DUHDV�RI�SRWHQWLDO�UHVRXUFH�FRQIOLFWV�DQG�DGGUHVVHV�WKHP�E\

HVWDEOLVKLQJ�OHDVLQJ�¦]RQHV§�LQ�WKH�ODNH�DQG�FUHDWLQJ�PLWLJDWLRQ�VWUDWHJLHV���7KH�3ODQ�LV�WKH�UHVXOW

RI�D�PXOWL�LQWHUHVW��SXEOLF�SURFHVV�RYHU�PDQ\�PRQWKV��DQG�LV�YLHZHG�E\�WKH�'LYLVLRQ�RI�)RUHVWU\�

)LUH�DQG�6WDWH�/DQGV�DV�WKH�PLQHUDOV�HOHPHQW�RI�ZKDW�ZLOO�EHFRPH�WKH�*UHDW�6DOW�/DNH

0DQDJHPHQW�3ODQ���

$W�WKLV�WLPH��QHLWKHU�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�QRU�WKH�'HSDUWPHQW�RI

1DWXUDO�5HVRXUFHV�LV�DZDUH�RI�VSHFLILF�FRQFHUQV�ZLWK�WKH�0LQHUDO�/HDVLQJ�3ODQ��EXW�DOO�DVSHFWV�RI

WKH�3ODQ�DUH�RSHQ�IRU�FRPPHQW��VXJJHVWLRQ�DQG�FULWLFLVP�DV�SDUW�RI�WKH�FXUUHQW�SODQQLQJ�HIIRUW���



��

5(&5($7,21��7285,60�$1'�&8/785$/�5(6285&(6

3HUFHSWLRQV�RI�*UHDW�6DOW�/DNH�YDU\�DPRQJ�ORFDO�UHVLGHQWV���6RPH�UHVLGHQWV�ILQG�WKDW�WKH

ODNH�RIIHUV�JUHDW�EHDXW\�DQG�TXDOLW\�UHFUHDWLRQ��DQG�WKDW�WKH�ODNH�VLJQLILFDQWO\�HQKDQFHV�WKH�TXDOLW\

RI�WKHLU�OLYHV���2WKHUV�YLHZ�WKH�ODNH�QHJDWLYHO\�DQG�ILQG�OLWWOH�YDOXH�LQ�*UHDW�6DOW�/DNH���2XW�RI�

VWDWH�WRXULVWV�RIWHQ�YLHZ�*UHDW�6DOW�/DNH�DV�RQH�RI�WKH�PRVW�ZHOO�NQRZQ�RI�8WDK©V�QDWXUDO

UHVRXUFHV��DQG�DVSLUH�WR�YLVLW�WKH�ODNH�ZKLOH�YLVLWLQJ�QRUWKHUQ�8WDK���7KH�WRXULVP�LQGXVWU\�DQG

ORFDO�UHVLGHQWV�DOLNH�GHVLUH�JUHDWHU�DFFHVV�WR�*UHDW�6DOW�/DNH���:KLOH�JUHDWHU�DFFHVV�LV�GHVLUHG�

VWXGLHV�WR�GDWH�VXJJHVW�WKDW�WKH�SXEOLF�ZLVKHV�DFFHVV�WR�EH�SURYLGHG�LQ�D�PDQQHU�WKDW�GRHV�QRW

LPSDLU�WKH�UHVRXUFHV�RI�WKH�ODNH��$QWHORSH�,VODQG�5HVRXUFH�0DQDJHPHQW�3ODQ��

7KH�GHPDQG�IRU�UHFUHDWLRQDO�XVHV�RI�*UHDW�6DOW�/DNH©V�UHVRXUFHV�LV�H[SHFWHG�WR�JURZ�LQ

WKH�IXWXUH���7KH�ODNH©V�H[WUDRUGLQDU\�QXPEHUV�RI�ZDWHU�ELUGV��PDJQLILFHQW�VXQVHWV�DQG�YLVWDV��QR�

VLQN�VZLPPLQJ��WKH�WUDLOV�ZLOGOLIH��KLVWRULF�UHVRXUFHV�DQG�GHYHORSPHQW�RI�$QWHORSH�,VODQG��DQG

RSHQ�VSDFH�QH[W�WR�D�JURZLQJ�PHWURSROLWDQ�DUHD�DOO�SRLQW�WR�JURZLQJ�LQWHUHVW�LQ�YLVLWLQJ�DQG

UHFUHDWLQJ�DW�*UHDW�6DOW�/DNH�

�

%DVHG�RQ�LQWHUQDO�DQG�H[WHUQDO�VFRSLQJ��WKH�3ODQQLQJ�7HDP�LGHQWLILHG�D�QXPEHU�RI�PDWWHUV

RI�LQWHUHVW�DQG�FRQFHUQ�ZLWK�UHJDUG�WR�PDQDJHPHQW�RI�*UHDW�6DOW�/DNH©V�UHFUHDWLRQ�UHVRXUFHV�

LQFOXGLQJ�

& &DSDFLWLHV�DQG�XVHV�RI�H[LVWLQJ�UHFUHDWLRQDO�VLWHV��PDULQDV�DQG�RWKHU�IDFLOLWLHV�

& 0DQDJHPHQW�RI�$QWHORSH�,VODQG�6WDWH�3DUN�

�

& &XOWXUDO�UHVRXUFH�SURWHFWLRQ�

& 5HVRXUFH�HGXFDWLRQ�DQG�LQWHUSUHWDWLRQ�

& 5HFUHDWLRQDO�ERDW�QDYLJDWLRQ�WKURXJK�H[LVWLQJ�FDXVHZD\V�

& +XQWLQJ��ELUGZDWFKLQJ�DQG�ZLOGOLIH�PDQDJHPHQW�DUHD�DFFHVV�DQG�RSSRUWXQLWLHV�

& &DPSLQJ��KLNLQJ��ELNLQJ��WUDLO��DXWRPRELOH�WRXULQJ��DQG�SLFQLFNLQJ�RSSRUWXQLWLHV�

& $�FHQWUDOL]HG�VRXWK�VKRUH�YLVLWRUV�DFWLYLWLHV�DUHD�

& +XQWLQJ�DQG�3DUN�XVH�FRQIOLFWV�

& 5HFUHDWLRQDO�2+9�XVH�RQ�VRYHUHLJQ�ODQGV�

$OWKRXJK�D�ODUJH�QXPEHU�RI�VSHFLILF�UHFUHDWLRQ�UHODWHG�FRQFHUQV�DQG�LVVXHV�ZHUH�UDLVHG

GXULQJ�LQWHUQDO�DQG�H[WHUQDO�VFRSLQJ��WKH�JHQHUDO�WKHPHV�RI�WKH�FRQFHUQV�UHODWHG�WR�WKH�QXPEHUV



��

DQG�W\SHV�RI�UHFUHDWLRQDO�RSSRUWXQLWLHV�DYDLODEOH�RQ�*UHDW�6DOW�/DNH��XVHU�FRQIOLFWV��WKH

HQYLURQPHQWDO�LPSDFWV�RI�UHFUHDWLRQDO�XVHV��DQG�HGXFDWLRQDO�DQG�LQWHUSUHWLYH�RSSRUWXQLWLHV��

5DWKHU�WKDQ�GHYRWH�GLVFUHWH�VHFWLRQV�WR�GLVFXVVLRQ�RI�HDFK�LVVXH��WKLV�6WDWHPHQW�SURYLGHV�D

GHVFULSWLRQ�RI�WKH�NLQGV��ORFDWLRQV�DQG�XVHV�RI�UHFUHDWLRQDO�IDFLOLWLHV�DQG�RSSRUWXQLWLHV�RQ�*UHDW

6DOW�/DNH��H[LVWLQJ�LQWHUSUHWLYH�DQG�HGXFDWLRQDO�RSSRUWXQLWLHV�DQG�SURJUDPV��DQG�FXOWXUDO�UHVRXUFH

SURWHFWLRQ�DQG�LQWHUSUHWDWLRQ�

5(&5($7,21�6,7(6�$1'�23325781,7,(6�21�*5($7�6$/7�/$.(

$QWHORSH�,VODQG���8WDK�6WDWH�3DUNV��

7KH�ODUJHVW�LVODQG�LQ�*UHDW�6DOW�/DNH�LV�8WDK©V�ODUJHVW�VWDWH�SDUN���5HRSHQHG�LQ�-XO\������

$QWHORSH�,VODQG©V�DQQXDO�YLVLWDWLRQ��FXUUHQWO\�DW����������KDV�JURZQ�VWHDGLO\��DQG�WKH�LVODQG�KDV

EHHQ�LGHQWLILHG�E\�WKH�8WDK�7UDYHO�&RXQFLO�DV�RQH�RI�8WDK©V�IDVWHVW�JURZLQJ�WRXULVW�DWWUDFWLRQV��

7KH�'LYLVLRQ�RI�)RUHVWU\��)LUH�	�6WDWH�/DQGV�KDV�VLJQHG�D�0HPRUDQGXP�RI�8QGHUVWDQGLQJ�ZLWK

6WDWH�3DUNV�WR�DOORZ�$QWHORSH�,VODQG�6WDWH�3DUN�WR�PDQDJH�VRYHUHLJQ�ODQGV�VXUURXQGLQJ�WKH�LVODQG

DV�D�EXIIHU�]RQH�

$QWHORSH�,VODQG�KDV�EHHQ�FDOOHG�WKH�EHVW�SODFH�WR�VHH�DQG�H[SHULHQFH�*UHDW�6DOW�/DNH�

JLYHQ�WKH�LVODQG©V�VDQG\�EHDFKHV��ORIW\�RYHUORRNV�DQG�DPHQLWLHV���$QWHORSH�,VODQG�KDV�D�XQLTXH

DUUD\�RI�ZLOGOLIH���DEXQGDQW�ODUJH�PDPPDOV�MX[WDSRVHG�WR�FRQFHQWUDWLRQV�RI�ZDWHU�ELUGV�RI

KHPLVSKHULF�LPSRUWDQFH���8QJXODWH�VSHFLHV�RQ�$QWHORSH�,VODQG�LQFOXGH�WKH�WKLUG�ODUJHVW�SXEOLFO\

RZQHG�ELVRQ�KHUG�LQ�WKH�QDWLRQ��SURQJKRUQ��ELJ�KRUQ�VKHHS�DQG�PXOH�GHHU���7KH�LVODQG©V�HDVW

VKRUH�LV�GRPLQDWHG�E\�IUHVK�ZDWHU�VHHSV�DQG�ZHWODQGV�DQG�LV�FRQQHFWHG�WR�WKH�PDLQODQG�PDUVKHV

E\�SOD\DV�RII�WKH�VRXWK�HQG�RI�WKH�LVODQG���7KLV�DUUD\�RI�ZLOGOLIH��DFFRPSDQLHG�E\�HDV\�DFFHVV

SURYLGHV�RXWVWDQGLQJ�ZLOGOLIH�YLHZLQJ�RSSRUWXQLWLHV���

$QWHORSH�,VODQG�KDV�LPSRUWDQW�FXOWXUDO�VLWHV��PRVW�VLJQLILFDQW�RI�ZKLFK�LV�WKH�*DUU�5DQFK��

7KH�*DUU�5DQFK�FRQWDLQV�VRPH�RI�WKH�ROGHVW�DQJOR�FRQVWUXFWHG�EXLOGLQJV�LQ�8WDK�DQG�ZDV�WKH

KRPH�UDQFK�RI�VRPH�RI�8WDK©V�ODUJHVW�UDQFKLQJ�RSHUDWLRQV�IURP�������������7KH�VLWH©V

LQWHUSUHWLYH�IRFXV�LV�RQ�WKH�OHQJWK�RI�RFFXSDWLRQ�DQG�WKH�HYROXWLRQ�RI�ODUJH�VFDOH�ZHVWHUQ�UDQFKLQJ

IURP�SUH�PHFKDQL]DWLRQ�WR�PHFKDQL]DWLRQ���5HFUHDWLRQDO�RSSRUWXQLWLHV�DQG�GHYHORSPHQW�LQFOXGHV�

VFHQLF�GULYHV�ZLWK�ELF\FOH�ODQHV��D�EDFN�FRXQWU\�WUDLO�V\VWHP��FDPSJURXQGV�DQG�SLFQLF�DUHDV�

LQWHUSUHWLYH�LQIRUPDWLRQ�DQG�SURJUDPV��D�VZLPPLQJ�EHDFK�DQG�D�PDULQD���7KUHH�SULYDWH

FRQFHVVLRQ�EXVLQHVVHV�DUH�ORFDWHG�RQ�WKH�LVODQG��IRRG�DQG�VRXYHQLUV��D�WRXU�ERDW�ZLWK�D�GLQLQJ

DUHD�DQG�JXLGHG�KRUVHEDFN�ULGHV�

6LJQLILFDQW�HGXFDWLRQDO�RSSRUWXQLWLHV�DUH�DYDLODEOH�RQ�$QWHORSH�,VODQG���8WDK�6WDWH�3DUNV�

LQ�SDUWQHUVKLS�ZLWK�'DYLV�&RXQW\��GHYHORSHG�D������VTXDUH�IRRW�9LVLWRU�&HQWHU�RYHUORRNLQJ�WKH

ODNH���,QWHUSUHWLYH�H[KLELWV�DQG�SURJUDPV�FHQWHU�RQ�WKH�UHVRXUFHV�RI�*UHDW�6DOW�/DNH�DQG�WKH

LVODQG���7KH�*DUU�5DQFK��VFKHGXOHG�WR�RSHQ�RQ�D�GDLO\�EDVLV�LQ�6SULQJ�RI������ZLOO�EH�DQRWKHU

LPSRUWDQW�LQWHUSUHWLYH�YHQXH���2SSRUWXQLWLHV�IRU�VHOI�GLUHFWHG�LQWHUSUHWDWLRQ�DUH�DYDLODEOH�ZLWK

QDWXUH�WUDLOV��ZD\VLGH�H[KLELWV�DQG�SXEOLFDWLRQV���$Q�RXWGRRU�DPSKLWKHDWHU��ORFDWHG�DW�WKH�9LVLWRU
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&HQWHU��LV�XQGHU�FRQVWUXFWLRQ�DQG�ZLOO�HQKDQFH�WKH�SDUN©V�DELOLW\�WR�SURYLGH�SHUVRQDO�SURJUDPV��

7KH�SDUN�SURYLGHV�HGXFDWLRQDO�WDONV�WR�WKRXVDQGV�RI�VFKRRO�FKLOGUHQ�SHU�\HDU���7KH�SDUN©V

SUR[LPLW\�WR�XQLYHUVLWLHV�DQG�VLJQLILFDQFH�RI�UHVRXUFHV�DOORZV�IRU�D�QXPEHU�RI�RXWVLGH�UHVHDUFK

SURMHFWV�HDFK�\HDU�

&KDOOHQJLQJ�LVVXHV�FRQIURQW�$QWHORSH�,VODQG�6WDWH�3DUN���)RUHPRVW�LV�WR�SURYLGH�JUHDWHU

DFFHVV�ZKLOH�VWLOO�SURWHFWLQJ�WKH�SDUN©V�UHVRXUFHV���3DUN�VWDII�KDYH�LGHQWLILHG�FULWLFDO�KDELWDW�ZKLFK

LV�LQDSSURSULDWH�IRU�DFFHVV�DQG�GHYHORSPHQW���0DQDJLQJ�WKH�EDFN�FRXQWU\�WUDLO�V\VWHP�LV�D

SDUWLFXODU�FKDOOHQJH�DQG�PDQDJHPHQW�KDV�LQVWLWXWHG�D�SURJUDP�RI�DUHD�DQG�WLPH�RI�XVH�OLPLWDWLRQV��

7KH�SDUN�KDV�DQ�LQGHSHQGHQW��RXWVLGH�:LOGOLIH�&RPPLWWHH�WR�DGYLVH�PDQDJHPHQW�RQ�UHVRXUFH

EDVHG�LVVXHV���7KH�SDUN�LV�LQLWLDWLQJ�D�VRFLDO�FDUU\LQJ�FDSDFLW\�VWXG\�LQ�DQ�DWWHPSW�WR�TXDQWLI\�DQG

VDIHJXDUG�WKH�TXDOLW\�RI�YLVLWRU�H[SHULHQFH���2WKHU�VLJQLILFDQW�LVVXHV�IDFLQJ�WKH�SDUN�LV�WKH

SRWHQWLDO�GHYHORSPHQW�RI�D�VRXWKHUQ�URDG�DFFHVV�WR�WKH�LVODQG��VHSDUDWLRQ�RI�ZDWHUIRZO�KXQWHUV

IURP�WUDGLWLRQDO�SDUN�YLVLWRUV��RYHUIOLJKWV�IURP�DLUFUDIW�DQG�LQFUHDVLQJ�YLVLWDWLRQ�DQG�XVH�

'DYLV�&RXQW\�&DXVHZD\���'DYLV�&RXQW\��

,Q�UHWXUQ�IRU�PDLQWDLQLQJ�WKH�FDXVHZD\�IURP�6\UDFXVH�WR�$QWHORSH�,VODQG��WKH�6WDWH�RI

8WDK�GHHGHG�WKH�URDGZD\�WR�'DYLV�&RXQW\���'DYLV�&RXQW\�QRZ�PDQDJHV�WKH�FDXVHZD\�LQ

FRRSHUDWLRQ�ZLWK�8WDK�6WDWH�3DUNV���7KH�'DYLV�&RXQW\�FDXVHZD\�LV�RQH�RI�WKH�PRVW�VFHQLF�GULYHV

DURXQG�*UHDW�6DOW�/DNH��DQG�LV�DQ�RXWVWDQGLQJ�ELUGLQJ�DUHD���7KH�ELNH�ODQHV�SURYLGH�RQH�RI�WKH

PRVW�SRSXODU�F\FOLQJ�WRXUV�LQ�QRUWKHUQ�8WDK�DQG��ZKHQ�FRPELQHG�ZLWK�WKH�QHZ�HDVW�VLGH�URDG�RQ

$QWHORSH�,VODQG��RIIHU�D����PLOH�URXQG�WULS���'DYLV�&RXQW\�KDV�GHYHORSHG�D�WUDLO�KHDG�SDUNLQJ�ORW

IRU�F\FOLVWV�DQG�DQRWKHU�DUHD�ZLWK�LQWHUSUHWLYH�LQIRUPDWLRQ�UHJDUGLQJ�*UHDW�6DOW�/DNH�

7KH�QXPEHU�RQH�LVVXH�IDFLQJ�WKH�FDXVHZD\�LV�PDLQWDLQLQJ�WKH�URDGZD\�DW�KLJK�ODNH�OHYHOV��

7KH�FDXVHZD\�ZDV�FRQVWUXFWHG�DW�HOHYDWLRQ�����������7KH�FDXVHZD\�LV�HVVHQWLDOO\�D�WROO�URDG��DQG

������SHU�YHKLFOH�FROOHFWHG�E\�$QWHORSH�,VODQG�6WDWH�3DUN�LV�UHWXUQHG�WR�'DYLV�&RXQW\���'DYLV

&RXQW\�XWLOL]HV�WKHVH�IXQGV�WR�PDLQWDLQ�WKH�FDXVHZD\���7KHUH�KDV�DOVR�EHHQ�VRPH�FRQFHUQ�WKDW�WKH

FDXVHZD\�UHVWULFWV�ZDWHU�IORZ�IURP�)DUPLQJWRQ�%D\�WR�WKH�VRXWK�DUP�RI�WKH�ODNH�DQG�LQKLELWV

EULQH�H[FKDQJH�EHWZHHQ�WKH�%D\�DQG�WKH�PDLQ�ERG\�RI�WKH�ODNH��ZLWK�D�UHVXOWLQJ�IUHVKHQLQJ�RI

)DUPLQJWRQ�%D\�UHODWLYH�WR�WKH�UHVW�RI�WKH�ODNH���7KLV�LVVXH�LV�GLVFXVVHG�PRUH�FRPSOHWHO\�LQ�WKH

+\GURORJ\�VHFWLRQ�

%HDU�5LYHU�0LJUDWRU\�%LUG�5HIXJH���8�6��)LVK�	�:LOGOLIH�6HUYLFH�

$W���������DFUHV��WKH�%HDU�5LYHU�0LJUDWRU\�%LUG�5HIXJH�LV�FRQVLGHUHG�RQH�RI�WKH�SUHPLHU

ELUGLQJ�VLWHV�LQ�WKH�QDWLRQ���*LYHQ�WKH�5HIXJH©V�EHDXWLIXO�VFHQLF�EDFNJURXQG��LVRODWHG�QDWXUH��DQG

VKHHU�DEXQGDQFH�RI��ZDWHU�ELUGV���LWV�FRPSOH[�RI�IUHVK�ZDWHU�LPSRXQGPHQWV�KDV�ORQJ�DWWUDFWHG

ELUGHUV�IURP�DURXQG�WKH�FRXQWU\�DQG�LV�RQH�RI�WKH�EHVW�SODFHV�WR�H[SHULHQFH�WKH�IUHVK�ZDWHU

PDUVKHV�RI�*UHDW�6DOW�/DNH���7KH�5HIXJH�LV�UHFRJQL]HG�LQWHUQDWLRQDOO\�DQG�ZDV�LQWHJUDO�WR�*UHDW

6DOW�/DNH©V�GHVLJQDWLRQ�DV�D�:HVWHUQ�+HPLVSKHULF�6KRUHELUG�5HVHUYH���7KH�5HIXJH�LV�DOVR�RQH�RI

WKH�ILQHVW�ZDWHUIRZO�KXQWLQJ�DUHDV�LQ�8WDK���&XUUHQWO\�WKH�5HIXJH�LV�YLVLWHG�E\��������SHRSOH
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DQQXDOO\��ZLWK��������EHLQJ�ZDWHUIRZO�KXQWHUV���,Q�DGGLWLRQ��DQQXDO�YLVLWDWLRQ�LQFOXGHV�������

DXWR�WRXU�URXWH�YLVLWV��������ILVKHUPHQ��DQG�������RWKHUV����$QQ�%XOO��%HDU�5LYHU�0LJUDWRU\�%LUG

5HIXJH�

7KH�5HIXJH�ZDV�GDPDJHG�H[WHQVLYHO\�GXULQJ�WKH�����V�IORRGLQJ��DQG�KDV�EHHQ�UHEXLOGLQJ

HYHU�VLQFH���&XUUHQWO\�WKH�UHIXJH�RIIHUV�D����PLOH�VFHQLF�GULYH�WKDW�LV�SRSXODU�IRU�ELUGLQJ�DQG

ELF\FOLQJ��LQWHUSUHWLYH�LQIRUPDWLRQ��DQ�DLU�ERDW�UDPS�WKDW�LV�RSHQ�GXULQJ�KXQWLQJ�VHDVRQ��DQG

H[SDQGHG�DFFHVV�GXULQJ�KXQWLQJ�VHDVRQ���)LVKLQJ�LV�DOORZHG�LQ�WKH�%HDU�5LYHU�FKDQQHO���7KH�8�6�

)LVK�	�:LOGOLIH�6HUYLFH�LV�GHYHORSLQJ�SODQV�IRU�D�9LVLWRU�&HQWHU�WR�EH�FRQVWUXFWHG�QHDU�%ULJKDP

&LW\���7KLV�9LVLWRU�&HQWHU�ZLOO�GUDPDWLFDOO\�H[SDQG�LQWHUSUHWDWLRQ�RI�*UHDW�6DOW�/DNH©V

FRQFHQWUDWLRQ�RI�ZDWHU�ELUGV���7KH�9LVLWRU�&HQWHU�LV�VFKHGXOHG�IRU�FRPSOHWLRQ�E\��������&XUUHQWO\

WKH�5HIXJH�RIIHUV�HGXFDWLRQDO�WRXUV�E\�UHVHUYDWLRQ���0DQDJHPHQW�LV�ZRUNLQJ�RQ�D�SODQ�WKDW�ZLOO

DOORZ�H[SDQGHG�ILVKLQJ�DFFHVV��IRRW�WUDLOV�DQG�D�VKRUW�FDQRH�WULS�

*LYHQ�WKH�8�6��)LVK�	�:LOGOLIH�6HUYLFH©V�GXDO�PDQGDWH�RI�SURWHFWLQJ�PLJUDWLQJ�ELUGV�DQG

SURYLGLQJ�RSSRUWXQLWLHV�IRU�KXQWLQJ��WKH�5HIXJH�IROORZV�D�PDQDJHPHQW�PDQGDWH�SUDFWLFHG

WKURXJKRXW�WKH�DJHQF\���7KDW�LV������RI�WKH�UHIXJH�LV�FORVHG�WKURXJKRXW�WKH�\HDU������LV�RSHQ

WKURXJKRXW�WKH�\HDU�DQG�DQ�DGGLWLRQDO�����LV�RSHQHG�RQO\�GXULQJ�KXQWLQJ�VHDVRQ�

,VVXHV�IDFLQJ�%HDU�5LYHU�0LJUDWRU\�%LUG�5HIXJH�LQFOXGH��VDIHJXDUGLQJ�D�GHSHQGDEOH�IUHVK

ZDWHU�IORZ�WKURXJKRXW�WKH�\HDU��EDODQFLQJ�KXQWLQJ�ZLWK�ELUGLQJ��DQG�SURWHFWLRQ�IURP�LQGXVWULDO

HQFURDFKPHQW�DORQJ�WKH�VRXWKHUQ�ERXQGDU\�DQG�XWLOL]LQJ�VRYHUHLJQ�ODQGV�IRU�UHIXJH�H[SDQVLRQ��

*UHDW�6DOW�/DNH�0DULQD���8WDK�6WDWH�3DUNV�

7KH�*UHDW�6DOW�/DNH�0DULQD�LV�WKH�PRVW�SRSXODU�ODXQFKLQJ�DQG�PRRULQJ�VLWH�RQ�WKH�ODNH��

7KH�PDULQD�LV�D�KLJKO\�GHYHORSHG��DWWUDFWLYH�DQG�VDIH�PRRULQJ�VLWH�IRU�DSSUR[LPDWHO\�����VDLO

ERDWV���*LYHQ�WKH�PDULQD©V�SUR[LPLW\�WR�6DOW�/DNH�&LW\�DQG�OHYHO�RI�GHYHORSPHQW�WKH�PDULQD�LV

JHQHUDOO\�ILOOHG�WR�FDSDFLW\���7KH�PDULQD�DOVR�SURYLGHV�DFFHVV�WR�WKH�ODNH�IRU�ERDWHUV�ZKR�GR�QRW

PRRU�WKHLU�YHVVHOV�DW�WKH�VLWH���7KH�WRXU�ERDW�EDVHG�DW�$QWHORSH�,VODQG�DOVR�RIIHUV�WRXUV�GHSDUWLQJ

IURP�WKH�*UHDW�6DOW�/DNH�0DULQD�RQ�RFFDVLRQ���7KH�SDUN�VWDII�RIIHUV�HGXFDWLRQDO�WDONV�E\

UHVHUYDWLRQ��9LVLWDWLRQ�WR�*UHDW�6DOW�/DNH�0DULQD�LQ������LV�HVWLPDWHG�DW����������

6DOWDLU�6RXWK�6KRUH���8WDK�)RUHVWU\��)LUH�	�6WDWH�/DQGV�

7KLV�UHFUHDWLRQDO�FRPSOH[�FRQVLVWV�RI�VRXWK�VKRUH�EHDFK�DUHDV�DQG�WKH�6DOWDLU�5HVRUW��

7KLV�VLWH�RIIHUV�DFFHVV�WR�WKH�ODNH�DQG�KDV�DQ�DWWUDFWLYH�YLVXDO�LPSDFW��ZLWK�LWV�RSHQ�H[SDQVH�

LVODQGV�DQG�EHDXWLIXO�VXQVHWV���%LUGLQJ�RSSRUWXQLWLHV�DUH�DOVR�VLJQLILFDQW���6DOWDLU�5HVRUW�SURYLGHV

LQWHUSUHWLYH�LQIRUPDWLRQ��IRRG�DQG�VRXYHQLUV��LV�DQ�KLVWRULF�VLWH��DQG�RIIHUV�VSHFLDO�HYHQWV�UDQJLQJ

IURP�FRQFHUWV�WR�EHDFK�IHVWV���7KLV�VLWH�SURYLGHV�WKH�TXLFNHVW�DQG�HDVLHVW�DFFHVV�WR�WKH�ODNH�IURP

GRZQWRZQ�6DOW�/DNH�&LW\���7KLV�VLWH�ZDV�IRUPHUO\�PDQDJHG��DORQJ�ZLWK�WKH�PDULQD��E\�8WDK

6WDWH�3DUNV�DV�*UHDW�6DOW�/DNH�6WDWH�3DUN��EXW�PDQDJHPHQW�ZDV�UHWXUQHG�WR�8WDK�)RUHVWU\��)LUH�	

6WDWH�/DQGV�LQ��������$W�WKDW�WLPH�RYHU���������SHRSOH�YLVLWHG�*UHDW�6DOW�/DNH�6WDWH�3DUN�



��

7KHUH�DUH�D�QXPEHU�RI�FKDOOHQJHV�LQKHUHQW�WR�WKH�VLWH��IOXFWXDWLQJ�ZDWHU�OHYHOV��RGRUV�DQG

SUR[LPLW\�WR�WKH�.HQQHFRWW�&RSSHU�6PHOWHU�

)DUPLQJWRQ�%D\�:DWHUIRZO�0DQDJHPHQW�$UHD���8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�

7KLV��������DFUH�PDQDJHPHQW�DUHD�LV�RQH�RI�WKH�PRVW�SRSXODU�ZDWHUIRZO�KXQWLQJ�DUHDV�LQ

8WDK�DQG�DOVR�LV�DQ�RXWVWDQGLQJ�ELUGLQJ�DUHD���)DUPLQJWRQ�%D\�:DWHUIRZO�0DQDJHPHQW�$UHD�LV

XQLTXH�LQ�WKDW�LW�SURYLGHV�LPSRUWDQW�ZHWODQG�KDELWDW�DQG�ZLOGOLIH�EDVHG�UHFUHDWLRQ�VR�FORVH�WR�DQ

XUEDQ�DUHD���7KH�PDQDJHPHQW�DUHD�LV�DOVR�RQH�RI�WKH�EHVW�SODFHV�WR�REVHUYH�WKH�IUHVK�ZDWHU

LQWHUIDFH�ZLWK�*UHDW�6DOW�/DNH���7KH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�PDQDJHV�WKHLU�:DWHUIRZO

0DQDJHPHQW�$UHDV�WR�SURYLGH�KDELWDW�IRU�ZDWHU�GHSHQGHQW�ELUGV�

&XUUHQWO\�WKH�)DUPLQJWRQ�%D\�:0$�UHFHLYHV��������YLVLWRUV�DQQXDOO\���2I�WKLV���������LV

IURP�ZDWHUIRZO�KXQWHUV�DQG�WKH�UHVW�LV�IURP�ELUGLQJ�RU�RWKHU�UHFUHDWLRQLVWV���6WDII�KDV�LGHQWLILHG

0DUFK���WKURXJK�$XJXVW���DV�D�FULWLFDO�ZLOGOLIH�SURGXFWLRQ�SHULRG���'XULQJ�WKH�FULWLFDO�SURGXFWLRQ

SHULRG�D�����PLOH�URDG�LV�RSHQ��ZLWK�DQ�RYHUORRN�DQG�LQWHUSUHWLYH�VLJQLQJ�DQG�DQ�DGGLWLRQDO����

PLOHV�LV�RSHQ�QRQ�PRWRUL]HG�XVH���'XULQJ�WKH�QRQ�FULWLFDO�SURGXFWLRQ�SHULRG�DQRWKHU����PLOHV�RI

GLNHV�DUH�RSHQ�IRU�QRQ�PRWRUL]HG�XVH���$Q�DLU�ERDW�UDPS�LV�RSHQ�IURP�WZR�ZHHNV�SULRU�WR�KXQWLQJ

VHDVRQ�WKURXJK�WKH�KXQWLQJ�VHDVRQ���'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�LV�SXUVXLQJ�IXQGLQJ�IRU

HQKDQFHG�YLVLWRU�XVH�GHYHORSPHQW��SRVVLEO\�LQFOXGLQJ�D�9LVLWRU�&HQWHU�RQ�WKH�QRUWK�HQG�RI�WKH

PDQDJHPHQW�DUHD�WR�HQKDQFH�ODNHZLGH�LQWHUSUHWLYH�DQG�HGXFDWLRQ�HIIRUWV�

$�QXPEHU�RI�FULWLFDO�LVVXHV�FRQIURQW�WKH�)DUPLQJWRQ�%D\�:0$���7KHVH�LQFOXGH�SRWHQWLDO

LPSDFWV�IURP�WKH�SURSRVHG�/HJDF\�+LJKZD\��PDLQWDLQLQJ�DGHTXDWH�ZDWHU�DQG�ZDWHU�TXDOLW\�IURP

WKH�-RUGDQ�5LYHU��IORRGLQJ�IURP�*UHDW�6DOW�/DNH��DQG�XUEDQ�GHYHORSPHQW�RQ�WKH�ERXQGDU\�RI�WKH

PDQDJHPHQW�DUHD��

2JGHQ�%D\�:DWHUIRZO�0DQDJHPHQW�$UHD�+RZDUG�6ORXJK���8WDK�'LYLVLRQ�RI�:LOGOLIH

5HVRXUFHV�

7KH�2JGHQ�%D\�:DWHUIRZO�0DQDJHPHQW�$UHD�LV�RYHU��������DFUHV�LQ�VL]H�DQG�LV�WKH

ODUJHVW�VWDWH�:0$�LQ�8WDK���7KH�2JGHQ�%D\�:0$�KDV�GRFXPHQWHG�VRPH�RI�WKH�KLJKHVW

GHQVLWLHV�RI�QHVWLQJ�ZDWHUIRZO�LQ�WKH�8QLWHG�6WDWHV���7KH�2JGHQ�%D\�:0$�PDNHV�VLJQLILFDQW

FRQWULEXWLRQV�WR�UHFUHDWLRQ�RQ�*UHDW�6DOW�/DNH����'XULQJ�WKH�SURGXFWLRQ�SHULRG��0DUFK���WKUX

$XJXVW�������PLOHV�RI�GLNHV�DUH�RSHQ�WR�QRQ�PRWRUL]HG�XVH���'XULQJ�WKH�QRQ�SURGXFWLRQ�SHULRG���

PLOHV�RI�GLNHV�DUH�RSHQ�WR�QRQ�PRWRUL]HG�XVH���7KH�:0$�KDV�DQ�DLU�ERDW�UDPS�RSHQ�GXULQJ�WKH

KXQWLQJ�VHDVRQ���2JGHQ�%D\�:0$�KDV�DSSUR[LPDWHO\��������DQQXDO�YLVLWRUV��RI�ZKLFK�������

DUH�ZDWHUIRZO�KXQWHUV�

2JGHQ�%D\�:0$�FULWLFDO�LVVXHV�KDYH�WR�GR�ZLWK�ZDWHU�FRQWURO���7KH�:0$�LV�YXOQHUDEOH

WR�IORRGLQJ��ERWK�IURP�WKH�:HEHU�5LYHU�DQG�*UHDW�6DOW�/DNH���7KH�2JGHQ�%D\�:0$�LV�RQH�RI�WKH

ROGHVW�:0$V�LQ�8WDK�DQG�KDV�KLJK�SULRULW\�ZDWHU�ULJKWV�
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6WDQVEXU\�,VODQG���%XUHDX�RI�/DQG�0DQDJHPHQW�3ULYDWH�

2QO\�D�VPDOO�DUHD�RQ�WKH�VRXWK�HQG�RI�6WDQVEXU\�,VODQG�LV�RSHQHG�WR�WKH�SXEOLF�DQG�UHDGLO\

DFFHVVLEOH���'HYHORSPHQW�FRQVLVWV�RI�DQ�DFFHVV�URDG�DQG�D�QLQH�PLOH�WUDLO�RSHQ�IRU�QRQ�PRWRUL]HG

XVH���6WDQVEXU\�,VODQG�LV�FRPSULVHG�RI�VRPH�RI�WKH�PRVW�VWULNLQJ�URFN�IRUPDWLRQV�VXUURXQGLQJ

*UHDW�6DOW�/DNH���7KH�LVODQG©V�YLVWDV�RI�ODNH��PRXQWDLQ�UDQJHV�DQG�LVODQGV�DUH�GUDPDWLF��

&XUUHQWO\�WKH�VRXWK�HQG�RI�6WDQVEXU\�,VODQG�LV�XWLOL]HG�IRU�GLVSHUVHG�UHFUHDWLRQ�LQFOXGLQJ�WKH�QRQ�

PRWRUL]HG�WUDLO��FDPSLQJ��VRPH�RII�KLJKZD\�YHKLFOH��2+9��XVH�DQG�FKXNDU�KXQWLQJ���

7KHUH�KDV�EHHQ�D�JUHDW�GHDO�RI�ORFDO�LQWHUHVW�LQ�VHFXULQJ�JUHDWHU�SXEOLF�DFFHVV�WR�6WDQVEXU\

,VODQG��IRU�ERWK�PRWRUL]HG�DQG�QRQ�PRWRUL]HG�UHFUHDWLRQ���*LYHQ�WKH�LVODQG©V�VL]H��ORFDWLRQ�DQG

UHVRXUFHV��JUHDWHU�SXEOLF�DFFHVV�ZRXOG�VLJQLILFDQWO\�H[SDQG�UHFUHDWLRQDO�RSSRUWXQLWLHV

VXUURXQGLQJ�*UHDW�6DOW�/DNH���7KH�OHJDOLW\�RI�WKH�ZHVW�VLGH�URDG�FORVXUH�LV�XQFHUWDLQ���7KH�%XUHDX

RI�/DQG�0DQDJHPHQW�KDV�EHHQ�VWULYLQJ�WR�VHFXUH�JUHDWHU�SXEOLF�DFFHVV�WR�6WDQVEXU\�,VODQG���7KH

JUHDWHVW�FKDOOHQJH�ZLOO�EH�WR�VHFXUH�JUHDWHU�SXEOLF�DFFHVV�IURP�SULYDWH�ODQG�RZQHUV�DQG�WKHQ

DSSURSULDWHO\�PDQDJH�WKDW�YLVLWDWLRQ�LI�PDGH�DFFHVVLEOH�

/RFRPRWLYH�6SULQJV���8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�

/RFRPRWLYH�6SULQJV�:DWHUIRZO�0DQDJHPHQW�$UHD�LV�DQ�LVRODWHG�ZHWODQG�DW�WKH�QRUWK�HQG

RI�*UHDW�6DOW�/DNH���7KLV��������DFUH�:LOGOLIH�0DQDJHPHQW�$UHD�LV�DQ�RDVLV�IRU�ZLOGOLIH�LQ�WKH

PLGGOH�RI�WKH�:HVW�'HVHUW���&XUUHQWO\��WKH�VWDII�LV�DEOH�WR�IORRG�DSSUR[LPDWHO\�������DFUHV�DQG�WKH

UHVW�RI�WKH�DUHD�LV�FRPSULVHG�RI�SOD\DV�DQG�XSODQG�KDELWDW���/RFRPRWLYH�VSULQJV�SURYLGHV�\HDU

DURXQG�ILVKLQJ�DQG�SULPLWLYH�FDPSLQJ���3XEOLF�DFFHVV�LV�OLPLWHG�WR�WKUHH�PLOHV�RI�URDGV���'XULQJ

KXQWLQJ�VHDVRQ�WKH�HQWLUH�:DWHUIRZO�0DQDJHPHQW�$UHD�LV�DFFHVVLEOH���/RFRPRWLYH�6SULQJV

UHFHLYHV�DSSUR[LPDWHO\�������YLVLWRUV�D�\HDU��RI�ZKLFK�������DUH�KXQWHUV�DQG�ILVKHUPDQ���)XWXUH

SODQV�LQFOXGH�H[SDQGLQJ�WKH�:DWHUIRZO�0DQDJHPHQW�$UHD�E\�������DFUHV�WR�LQFOXGH�SURWHFWLRQ�RI

SOD\DV�ZKLFK�DUH�6QRZ\�SORYHU�KDELWDW�

7KH�PRVW�FULWLFDO�LVVXH�IDFLQJ�/RFRPRWLYH�6SULQJV�LV�PDLQWDLQLQJ�ZDWHU�IORZ���7KH�DTXLIHU

ZKLFK�IHHGV�WKH�VSULQJV�LV�RYHU�DOORFDWHG��DQG�VLQFH�WKH�HDUO\�����
V�WKH�VSULQJ�IORZ�KDV�GHFOLQHG

E\�������7KH�GHFUHDVLQJ�ZDWHU�IORZ�KDV�GLPLQLVKHG�ZHWODQGV�E\�������DFUHV�LQ�WKH�:DWHUIRZO

0DQDJHPHQW�$UHD���%HFDXVH�RI�GHFUHDVHG�KHDG�SUHVVXUH�IURP�WKH�DTXLIHU��SRWHQWLDO�VDOW�ZDWHU

LQWUXVLRQ�LV�DQRWKHU�FRQFHUQ�IDFLQJ�WKLV�:0$�

7LPSLH�6SULQJV���8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�

7LPSLH�6SULQJV�:DWHUIRZO�0DQDJHPHQW�$UHD�LV�D�������ZHWODQG�ORFDWHG�QHDU�WKH

VRXWKZHVW�FRUQHU�RI�WKH�ODNH���7LPSLH�6SULQJV�:0$�FRQWDLQV�WZR�ZDWHU�LPSRXQGPHQWV�����

PLOHV�RI�GLNHV��D�KDOI�PLOH�URDG�DQG�SDUNLQJ�ORW�DQG�VRPH�LQIRUPDWLRQ�VLJQV���7LPSLH�6SULQJV�KDV

DURXQG�����DQQXDO�YLVLWRUV�RI�ZKLFK��DSSUR[LPDWHO\�����DUH�ZDWHUIRZO�KXQWHUV�
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0RQXPHQW�3RLQW���%/0�8WDK�)RUHVWU\��)LUH�	�6WDWH�/DQGV�

7KLV�DUHD�FXUUHQWO\�RIIHUV�WKH�RQO\�2+9�ULGLQJ�LQ�SUR[LPLW\�WR�*UHDW�6DOW�/DNH���7KH

0RQXPHQW�3RLQW�DUHD�RIIHUV�SHGHVWULDQ�DFFHVV�WR�WKH�QRUWK�DUP�RI�WKH�ODNH��D�VWXQQLQJ�YLVWD�RI�WKH

ODNH�DW�LW©V�UHPRWHVW�UHDFKHV�DQG�LV�QHDUE\�LQWHUHVWLQJ�KLVWRULF�VLWHV���7KH�%/0�KDV�ZRUNHG

WRZDUGV�GHYHORSLQJ�WUDLO�RSSRUWXQLWLHV�LQ�WKLV�DUHD�DQG�KDV�DGGHG�LQWHUSUHWLYH�LQIRUPDWLRQ���7KH

%/0�LV�FRQFHUQHG�ZLWK�2+9�DFFHVV�WR�WKH�ZHWODQGV�RI�6DOW�:HOO�)ODW�DQG�KDYH�LGHQWLILHG�WKLV�DV

DQ�$UHD�RI�&ULWLFDO�(QYLURQPHQWDO�&RQFHUQ��7KH�NH\�FKDOOHQJH�LV�PDQDJLQJ�D�JURZLQJ�OHYHO�RI

GLVSHUVHG�UHFUHDWLRQ�LQ�D�UHPRWH�DUHD���$QRWKHU�FKDOOHQJH�LV�WKDW�D�ODUJH�SRUWLRQ�RI�2+9�XVH

RFFXUV�RQ�SULYDWH�ODQG���7KH�%/0�LV�DOVR�FRQFHUQHG�ZLWK�2+9�XVH�LQ�WKH�ZHWODQGV�EHWZHHQ

/RFRPRWLYH�6SULQJV�DQG�&URFRGLOH�0RXQWDLQ���7KH�%/0�LV�LQWHUHVWHG�LQ�VHFXULQJ�D�ODQG�WUDGH

WKDW�ZRXOG�DOORZ�WKH�DJHQF\�WR�GHYHORS�D�UHFUHDWLRQ�DUHD�

5R]HO�3RLQW���8WDK�)RUHVWU\��)LUH�	�6WDWH�/DQGV�

5R]HO�3RLQW�LV�WKH�VLWH�RI�WKH�VSLUDO�MHWW\���7KLV�HDUWK�VFXOSWXUH�KDV�QDWLRQDO�UHFRJQLWLRQ��

5R]HO�3RLQW�LV�DOVR�RQH�RI�WKH�RQO\�DFFHVV�SRLQWV�WR�WKH�1RUWK�$UP�RI�WKH�ODNH���$FFHVV�LV�WKURXJK

WKH�*ROGHQ�6SLNH�1DWLRQDO�+LVWRULF�6LWH�DQG�YLVLWRUV�FDQ�REWDLQ�D�PDS�DW�WKH�9LVLWRU�&HQWHU��

7KHUH�DUH�QR�IDFLOLWLHV�DW�5R]HO�3RLQW�DQG�WKH�VLWH�KDV�VXIIHUHG�IURP�XQDXWKRUL]HG�GXPSLQJ�DQG

FRQVWUXFWLRQ�ZKLFK�GHWUDFWV�IURP�WKH�EHDXW\�RI�WKH�ORFDWLRQ���8WDK�)RUHVWU\��)LUH�	�6WDWH�/DQGV�LV

ZRUNLQJ�WR�UHVWRUH�WKH�VLWH���7KH�VSLUDO�MHWW\�LV�RQO\�YLVLEOH�DW�ORZ�ODNH�HOHYDWLRQV�

/D\WRQ�:HWODQGV�3UHVHUYH���7KH�1DWXUH�&RQVHUYDQF\�

7KH�/D\WRQ�:HWODQGV�3UHVHUYH�SURWHFWV�DSSUR[LPDWHO\������DFUHV�RI�VKRUHOLQH�DQG�XSODQG

KDELWDW���2QH�RI�WKH�JRDOV�RI�WKH�3UHVHUYH�LV�WR�SURWHFW�XSODQG�KDELWDW�WR�EXIIHU�6WDWH�6RYHUHLJQ

/DQGV�EHORZ�WKH�3UHVHUYH���1DWXUH�&RQVHUYDQF\�VWDII�VWULYH�WR�IDFLOLWDWH�UHVHDUFK�DQG�FDQ�SURYLGH

HGXFDWLRQDO�WRXUV�E\�DSSRLQWPHQW���7KHUH�LV�\HDU�DURXQG��QRQ�PRWRUL]HG�DFFHVV�WR�WKH�3UHVHUYH�DW

WKH�*DLOH\�$FFHVV�LQ�/D\WRQ���7KH�1DWXUH�&RQVHUYDQF\�LV�ZRUNLQJ�ZLWK�WKH�8WDK�5HFODPDWLRQ

0LWLJDWLRQ�DQG�&RQVHUYDWLRQ�&RPPLVVLRQ�WR�GHYHORS�HGXFDWLRQ�SURJUDPV�DQG�LQWHUSUHWLYH�VLJQV

DW�WKH�3UHVHUYH���$V�SDUW�RI�WKHLU�SODQQLQJ�SURFHVV��7KH�1DWXUH�&RQVHUYDQF\�KRSHV�WR�SURYLGH

JUHDWHU�UHFUHDWLRQDO�DFFHVV��EXW�VWLSXODWHV�WKDW�WKHLU�SULPDU\�PLVVLRQ�DW�WKH�3UHVHUYH�LV�WR�SURWHFW

ZHWODQGV���7KH�3UHVHUYH�SODQ�ZLOO�FRQWLQXH�WR�JXDUDQWHH�KXQWLQJ�DFFHVV�

&ULWLFDO�LVVXHV�IDFLQJ�WKH�3UHVHUYH�LQFOXGH�SRWHQWLDO�LPSDFWV�IURP�WKH�/HJDF\�+LJKZD\�

WKH�GHYHORSPHQW�RI�DJULFXOWXUDO�ODQGV�WR�IRU�UHVLGHQWLDO�KRXVLQJ��DQG�PDLQWDLQLQJ�ZDWHU�TXDOLW\

DQG�IORZ�WR�WKH�3UHVHUYH�

,QODQG�6HD�6KRUHELUG�5HVHUYH���.HQQHFRWW�8WDK�&RSSHU�

7KLV�������DFUH�UHVHUYH�ZDV�GHYHORSHG�E\�WKH�.HQQHFRWW�8WDK�&RSSHU�&RUSRUDWLRQ�WR

PLWLJDWH�IRU�WKH�WDLOLQJV�PRGHUQL]DWLRQ�DQG�H[SDQVLRQ�SURMHFW���7KH�5HVHUYH�IHDWXUHV�D�UHODWLYHO\

ODUJH�FRQWLJXRXV�DFUHDJH�WR�SURYLGH�QHVWLQJ�DQG�UHVWLQJ�KDELWDW�IRU�PLJUDWRU\�VKRUHELUGV�DQG
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ZDWHUIRZO���7KH�5HVHUYH�XWLOL]HV�EUDFNLVK�ZDWHU�ZLWK�PXGIODWV�DQG�PDUVKHV�WR�PD[LPL]H

LQYHUWHEUDWH�SRSXODWLRQV�DV�IRRG�VRXUFHV�IRU�ELUGV�

&XUUHQWO\�WKHUH�LV�QR�SXEOLF�DFFHVV�WR�WKH�5HVHUYH��WKRXJK�VWDII�SURYLGHV�HGXFDWLRQDO�WRXUV

E\�DSSRLQWPHQW���2QFH�PLWLJDWLRQ�KDV�SURYHQ�VXFFHVVIXO�DQG�WKH�$UP\�&RUSV�RI�(QJLQHHUV

DFFHSWV�WKH�PLWLJDWLRQ�UHVXOWV��VFKHGXOHG�IRU��������.HQQHFRWW�FRXOG�SRWHQWLDOO\�RSHQ�WKH�5HVHUYH

IRU�JUHDWHU�SXEOLF�DFFHVV��7KH�PRVW�VLJQLILFDQW�LVVXH�WR�WKH�,QODQG�6HD�6KRUHELUG�5HVHUYH�ZRXOG

EH�HQFURDFKPHQW�IURP�D�SRWHQWLDO�VRXWKHUQ�URDG�DFFHVV�WR�$QWHORSH�,VODQG�

*LOOPRU�:LOGOLIH�6DQFWXDU\���1DWLRQDO�$XGXERQ�6RFLHW\�

7KLV������DFUH�VDQFWXDU\�ZDV�GRQDWHG�WR�WKH�1DWLRQDO�$XGXERQ�6RFLHW\�WR�SUHVHUYH�WKH

QDWXUDO�HFRV\VWHP�RI�*UHDW�6DOW�/DNH���7KH�$XGXERQ�6RFLHW\�SODFHV�YDOXH�RQ�DOO�FRPSRQHQWV�

ERWK�ELRWLF�DQG�DELRWLF��RI�WKH�HFRV\VWHP���7KH�6DQFWXDU\�LV�FRPSULVHG�RI�D�YDULHW\�RI�KDELWDWV�

IURP�RSHQ�ZDWHU�WR�SOD\DV�DQG�XSODQG�DUHDV���7KH�6DQFWXDU\�LV�VLWXDWHG�RQ�WKH�IRUPHU�-RUGDQ

5LYHU�GHOWD��ZKLFK�LV�FRQVLGHUHG�WR�EH�WKH�EHVW�SUHVHUYHG�ULYHU�GHOWD�RQ�*UHDW�6DOW�/DNH�

7KH�$XGXERQ�6RFLHW\�LV�ZRUNLQJ�ZLWK�WKH�8WDK�5HFODPDWLRQ�0LWLJDWLRQ�DQG�&RQVHUYDWLRQ

&RPPLVVLRQ�WR�GHYHORS�D�K\GURORJLFDO�HQJLQHHULQJ�SODQ�WR�UHVWRUH�ZDWHU�WR�WKH�QDWXUDO�ZDWHUZD\V

RI�WKH�-RUGDQ�5LYHU�GHOWD���7KH�SODQ�ZLOO�HQFRPSDVV�WKH�6RXWK�6KRUH�:HWODQG�(FRORJLFDO

5HVHUYH��ZKLFK�LV�FRPSULVHG�RI�WKH�*LOOPRU�:LOGOLIH�6DQFWXDU\�DQG�SDUFHOV�RI�ODQG�RZQHG�E\

VHYHUDO�RWKHU�SULYDWH�ODQG�RZQHUV���&XUUHQWO\��SXEOLF�DFFHVV�LV�QRW�DYDLODEOH�WR�WKH�6DQFWXDU\�DV�LW

LV�VXUURXQGHG�E\�SULYDWH�ODQG���7KH�1DWLRQDO�$XGXERQ�6RFLHW\�LV�ZRUNLQJ�RQ�D�PDQDJHPHQW�SODQ

WKDW�ZLOO�DGGUHVV�WKH�SXEOLF�DFFHVV�LVVXH���7KH�PRVW�VLJQLILFDQW�LVVXH�IDFLQJ�WKH�*LOOPRU�:LOGOLIH

6DQFWXDU\�LV�D�SRWHQWLDO�VRXWKHUQ�URDG�DFFHVV�WR�$QWHORSH�,VODQG�

3URPRQWRU\�3RLQW���9DULRXV�3ULYDWH�/DQG�2ZQHUV�

3URPRQWRU\�3RLQW�RIIHUV�D�VWULNLQJ�YLVWD�DQG�LV�WKH�RQO\�ORFDWLRQ�WKDW�FRXOG�SURYLGH�DFFHVV

WR�ERWK�WKH�6RXWK�DQG�1RUWK�DUPV�RI�*UHDW�6DOW�/DNH���7KH�VLWH�LV�FXUUHQWO\�DFFHVVLEOH�YLD�D�SXEOLF

URDG��EXW�WKH�VXUURXQGLQJ�ODQGV�DUH�DOPRVW�H[FOXVLYHO\�LQ�SULYDWH�RZQHUVKLS���7KHUH�KDV�EHHQ

LQWHUHVW�LQ�DFTXLULQJ�JUHDWHU�SXEOLF�DFFHVV�WR�WKLV�LQWHUHVWLQJ�DQG�GUDPDWLF�ORFDWLRQ���0XOWLSOH

SULYDWH�ODQG�RZQHUV�VXUURXQGLQJ�WKLV�VLWH�ZLOO�PDNH�DQ\�H[SDQVLRQ�RI�SXEOLF�DFFHVV�GLIILFXOW�

:LOODUG�%D\�6WDWH�3DUN��8WDK�'LYLVLRQ�RI�3DUNV�DQG�5HFUHDWLRQ�

7KH�:LOODUG�%D\�5HVHUYRLU�LV�D�8�6��%XUHDX�RI�5HFODPDWLRQ�SURMHFW�ZKLFK�SURYLGHV�ZDWHU

IRU�LUULJDWLRQ��0	,�XVH��JHQHUDWLRQ�RI�HOHFWULF�SRZHU��IORRG�FRQWURO��UHFUHDWLRQ��ILVK�DQG�ZLOGOLIH

SXUSRVHV���7KH�GLNH�WKDW�VHSDUDWHV�:LOODUG�%D\�IURP�*UHDW�6DOW�/DNH�LV����IHHW�KLJK�DQG�����

PLOHV�ORQJ���:KHQ�WKH�UHVHUYRLU�LV�IXOO��LW�H[FHHGV�WKH�HOHYDWLRQ�RI�*UHDW�6DOW�/DNH���:KHQ

UHVHUYRLU�ZDWHU�OHYHOV�DUH�ORZ��WKH�ROG�PHDQGHU�OLQH�RI�WKH�VKRUH�RI�WKH�ODNH�LV�H[SRVHG�RQ�WKH

VRXWK�DQG�VRXWKHDVW�VLGH�RI�WKH�UHVHUYRLU���7KH�8WDK�'LYLVLRQ�RI�3DUNV�DQG�5HFUHDWLRQV�PDQDJHV



��

WKH�UHFUHDWLRQ�UHVRXUFHV�DQG�IDFLOLWLHV��DQG�WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�PDQDJHV�WKH�ILVK

DQG�ZLOGOLIH��

9LVLWDWLRQ�WR�:LOODUG�%D\�6WDWH�3DUN�LQ������ZDV����������7KLV�OHYHO�RI�XVH�LV�FDXVLQJ

VRPH�XVHU�FRQIOLFWV�DQG�GHJUDGDWLRQ�RI�WKH�3DUN�IDFLOLWLHV���,Q�6HSWHPEHU�RI�������WKH�ILUVW�SKDVH

RI�D�%XUHDX�RI�5HFODPDWLRQ�VSRQVRUHG�5HVRXUFH�0DQDJHPHQW�3ODQ��503��ZDV�FRPSOHWHG���7KH

503�HIIRUW�LV�WR�LGHQWLI\�PDQDJHPHQW�JRDOV�DQG�REMHFWLYHV�IRU�WKH�UHVHUYRLU���6RPH�LPSRUWDQW

LVVXHV�ZKLFK�KDYH�HPHUJHG�LQFOXGH�LPSURYLQJ�FRRUGLQDWLRQ�ZLWK�RWKHU�HQWLWLHV��UHVROYLQJ�XVHU

FRQIOLFWV��DQG�H[SDQGLQJ�HGXFDWLRQDO�DQG�LQWHUSUHWLYH�RSSRUWXQLWLHV���:DWHU�TXDOLW\��PDQDJHPHQW

RI�FRQFHVVLRQ�VHUYLFHV��YLVLWRU�QHHGV�IRU�DGGLWLRQDO�UHFUHDWLRQDO�IDFLOLWLHV�WR�UHGXFH�FRQJHVWLRQ�

LPSURYHG�VDIHW\�DQG�UHVRXUFH�SURWHFWLRQ�DUH�RWKHU�LVVXHV�WR�EH�DGGUHVVHG�LQ�WKH�503�

5(&5($7,21$/�$&7,9,7,(6�21�*5($7�6$/7�/$.(

0RVW�RI�WKH�UHFUHDWLRQ�WKDW�RFFXUV�RQ�*UHDW�6DOW�/DNH�LV�GLVSHUVHG�LQ�QDWXUH�DQG�YLVLWRU

FRXQWV�DUH�QRW�ZHOO�TXDQWLILHG�

%RDWLQJ�

7KHUH�DUH�WZR�SXEOLF�ERDW�UDPSV�RSHQ�\HDU�DURXQG�RQ�WKH�6RXWK�DUP��*UHDW�6DOW�/DNH

0DULQD�DQG�$QWHORSH�,VODQG���%RWK�RI�WKHVH�PDULQDV�RIIHU�VDIH�PRRULQJ�VLWHV�DQG�DUH�GHYHORSHG��

7KHVH�PDULQDV�DUH�XWLOL]HG�DOPRVW�H[FOXVLYHO\�E\�VDLO�ERDWV���*UHDW�6DOW�/DNH�0DULQD�VSRQVRUV�D

ODUJH�QXPEHU�RI�VDLOLQJ�UDFHV�DQG�IHVWLYDOV�LQ�FRQMXQFWLRQ�ZLWK�WKH�*UHDW�6DOW�/DNH�<DFKW�&OXE�

0RWRU�ERDWLQJ�LV�IHDVLEOH�EXW�QRW�SRSXODU���7KH�VDOLQLW\�GHPDQGV�H[WUD�FDUH�DQG�ULQVLQJ�RI�HQJLQHV

DQG�HTXLSPHQW���1DYLJDWLRQ�LQ�WKH�ODNH�GHPDQGV�D�KLJK�OHYHO�RI�H[SHUWLVH��WKHUH�LV�QR�ILVKLQJ��DQG

ZDWHU�VNLLQJ�LV�QRW�SRSXODU���7KHVH�IDFWRUV�KDYH�SUHYHQWHG�*UHDW�6DOW�/DNH�IURP�EHFRPLQJ�YHU\

SRSXODU�IRU�PRWRU�ERDWLQJ���$SSUR[LPDWHO\�����VDLO�ERDWV�DUH�PRRUHG�DW�WKH�*UHDW�6DOW�/DNH

0DULQD�DQG�DQ�DGGLWLRQDO����DW�WKH�$QWHORSH�,VODQG�0DULQD�

)DUPLQJWRQ�%D\�:DWHUIRZO�0DQDJHPHQW�$UHD�KDV�WKH�RQO\�SXEOLF�ERDW�UDPS�LQ

)DUPLQJWRQ�%D\���7KLV�UDPS�LV�VXLWDEOH�IRU�DLU�ERDWV�DQG�VPDOO�YHVVHOV�RQO\���7KH�UDPS�LV�RSHQ

IURP�WZR�ZHHNV�SULRU�WR�KXQWLQJ�VHDVRQ�WKURXJK�KXQWLQJ�VHDVRQ���2JGHQ�%D\�:DWHUIRZO

0DQDJHPHQW�$UHD��%HDU�5LYHU�0LJUDWRU\�%LUG�5HIXJH�DQG�:LOODUG�6SXU�DOO�KDYH�ERDW�UDPSV

VXLWDEOH�IRU�VPDOO�YHVVHOV�DQG�DLU�ERDWV���7KH�QRUWK�DUP�GRHV�QRW�KDYH�D�SXEOLF�ERDW�UDPS�

1RQ�0RWRUL]HG�5HFUHDWLRQ

$QWHORSH�,VODQG�6WDWH�3DUN�KDV�DQ�H[WHQVLYH�EDFN�FRXQWU\�WUDLO�V\VWHP�����PLOHV��WKDW�ZLOO

EH�H[SDQGLQJ�VLJQLILFDQWO\�LQ�WKH�FRPLQJ�\HDUV���&XUUHQWO\��QHDUO\��������SHRSOH�D�\HDU�XWLOL]H�WKH

$QWHORSH�,VODQG�EDFN�FRXQWU\�WUDLO�V\VWHP���6WDQVEXU\�,VODQG�KDV�D�QLQH�PLOH�WUDLO���7KH�'LYLVLRQ

RI�:LOGOLIH�5HVRXUFHV�ZDWHUIRZO�PDQDJHPHQW�DUHDV�KDYH�H[WHQVLYH�GLNH�V\VWHPV�RSHQ�IRU

F\FOLQJ���%HDU�5LYHU�0LJUDWRU\�%LUG�5HIXJH�KDV�D�WZHOYH�PLOH�JUDYHOHG�DXWR�WRXU�RSHQ�IRU
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F\FOLQJ���7KH�'DYLV�&RXQW\�FDXVHZD\�LV�VHYHQ�PLOHV�ORQJ�ZLWK�ELNH�ODQHV�LQ�ERWK�GLUHFWLRQV�

&DPSLQJ

7KH�GHYHORSHG�FDPSJURXQGV�RI�$QWHORSH�,VODQG�DUH�XVHG�E\�DSSUR[LPDWHO\�������

FDPSHUV�SHU�\HDU���7KHUH�LV�GLVSHUVHG�FDPSLQJ�RQ�%/0�ODQGV�RQ�6WDQVEXU\�,VODQG�DQG�LQ�WKH�DUHD

RI�0RQXPHQW�3RLQW���/RFRPRWLYH�6SULQJV�DOORZV�FDPSLQJ�

2II���+LJKZD\�9HKLFOHV

7KH�RQO\�2+9�XVH�SHUPLWWHG�LQ�WKH�YLFLQLW\�RI�*UHDW�6DOW�/DNH�LV�WKH�0RQXPHQW�3RLQW

DUHD���6RYHUHLJQ�ODQGV�VXUURXQGLQJ�*UHDW�6DOW�/DNH�DUH�QRW�RSHQ�WR�UHFUHDWLRQDO�XVH�E\�2+9V��

7KURXJK�SDUWLFLSDWLRQ�RQ�WKH�:HVW�%R[�(OGHU�$FFHVV�0DQDJHPHQW�7HDP��WKH�'LYLVLRQ�RI

)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�LV�FRQVLGHULQJ�RSHQLQJ�OLPLWHG�VRYHUHLJQ�ODQGV�LQ�WKH�YLFLQLW\�RI

.HOWRQ�WR�2+9�XVH�

%LUGZDWFKLQJ

*UHDW�6DOW�/DNH�LV�RQH�WKH�PRVW�UHQRZQHG�ELUGLQJ�DUHDV�LQ�WKH�8QLWHG�6WDWHV���1HDUO\�DOO

WKH�UHFUHDWLRQ�DUHDV�LGHQWLILHG�DERYH�KDYH�RXWVWDQGLQJ�RSSRUWXQLWLHV�IRU�ELUGLQJ�

+XQWLQJ

*UHDW�6DOW�/DNH�LV�WKH�PRVW�LPSRUWDQW�ZDWHUIRZO�KXQWLQJ�DUHD�LQ�8WDK���,W�LV�HVWLPDWHG�WKDW

����RI�8WDK©V�WRWDO�ZDWHUIRZO�KXQWLQJ�RFFXUV�DW�*UHDW�6DOW�/DNH��ZLWK��������RI�DOO�ZDWHUIRZO

KDUYHVWHG�LQ�8WDK�FRPLQJ�IURP�WKH�*UHDW�6DOW�/DNH�DUHD���7KH�6WDWH�:DWHUIRZO�0DQDJHPHQW

$UHDV�DQG�WKH�%HDU�5LYHU�0LJUDWRU\�%LUG�5HIXJH�ZHUH�SXUFKDVHG�DQG�DUH�PDLQWDLQHG�E\�UHYHQXHV

DQG�WD[HV�IURP�KXQWLQJ���7KH�6WDWH�:DWHUIRZO�0DQDJHPHQW�$UHDV��%HDU�5LYHU�0LJUDWRU\�%LUG

5HIXJH�DQG�WKH�6RYHUHLJQ�/DQGV�DUH�RSHQ�IRU�KXQWLQJ��7KH�HVWLPDWHG�QXPEHU�RI�ZDWHUIRZO

KXQWHUV�XWLOL]LQJ�WKH�*UHDW�6DOW�/DNH�DQG�HQYLURQV�LQ������ZDV���������7KH�HVWLPDWHG�QXPEHU�RI

KXQWHU�GD\V�RQ�VWDWH�PDQDJHG�DUHDV�DURXQG�WKH�ODNH�LQ������ZDV����������

�7RP�$OGULFK��8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�

6LJKWVHHLQJ��DXWR�WRXUV�

$QWHORSH�,VODQG�6WDWH�3DUN�DQG�WKH�'DYLV�&RXQW\�FDXVHZD\�FRPELQHG�RIIHU�D����PLOH

URXQG�WULS�DXWR�WRXU���7KH�%HDU�5LYHU�0LJUDWRU\�%LUG�5HIXJH�KDV�D�WZHOYH�PLOH�DXWR�WRXU���7KH

0RQXPHQW�3RLQW�DUHD�DQG�VXUURXQGLQJ�ODQGV�KDYH�PDQ\�PLOHV�RI�UHPRWH�GLUW�URDGV�IRU�DXWR

WRXULQJ���7KH�ODFN�RI�D�SXEOLF�WKRURXJKIDUH�EHWZHHQ�/DNHVLGH�DQG�+RJXS�5LGJH�RQ�WKH�ODNH©V

ZHVWHUQ�VKRUH�SUHFOXGHV�FLUFXPQDYLJDWLRQ�RI�WKH�ODNH�E\�DXWRPRELOH�
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,17(535(7,9(�$1'�('8&$7,21$/�23325781,7,(6�$7�*5($7�6$/7�/$.(

,QWHUSUHWLYH�DQG�HGXFDWLRQDO�SURJUDPV�KDYH�EHHQ�VLJQLILFDQWO\�HQKDQFHG�LQ�UHFHQW�\HDUV��

$QWHORSH�,VODQG�KDV�GHYHORSHG�D�9LVLWRU�&HQWHU�RQ�/DG\�)LQJHU�3RLQW���7KH�*DUU�5DQFK�LV

VFKHGXOHG�WR�RSHQ�LQ��������7KH�SDUN�KDV�DGGHG�ZD\VLGH�H[KLELWV��QDWXUH�WUDLOV�DQG�HGXFDWLRQDO

WRXUV���7KH�6DOW�/DNH�&RQYHQWLRQ�DQG�9LVLWRUV�%XUHDX�LV�RSHQLQJ�D�9LVLWRU�&HQWHU�IRFXVLQJ�RQ

*UHDW�6DOW�/DNH���7KH�9LVLWRU�&HQWHU�ZLOO�EH�ORFDWHG�DW�WKH������ZHVW�H[LW�RQ�,������7KH�%XUHDX

SODQV�WR�DGG�DQ�REVHUYDWLRQ�GHFN�DQG�QDWXUH�WUDLOV�LQ�WKH�HQVXLQJ�\HDUV�

7KH�%HDU�5LYHU�0LJUDWRU\�%LUG�5HIXJH�EUHDNV�JURXQG�RQ�D�QHZ�YLVLWRU�FHQWHU�LQ�������

&RPSOHWLRQ�LV�VFKHGXOHG�IRU��������)DUPLQJWRQ�%D\�:DWHUIRZO�0DQDJHPHQW�$UHD�LV�LQLWLDWLQJ�DQ

HIIRUW�WR�VLJQLILFDQWO\�H[SDQG�LQWHUSUHWLYH�GHYHORSPHQW�DQG�YLVLWRU�VHUYLFHV�IRU�WKHLU�1RUWK�HQG�

7KH�8WDK�5HFODPDWLRQ�0LWLJDWLRQ�DQG�&RQVHUYDWLRQ�&RPPLVVLRQ��850&&��FRPSOHWHG�D�1HHGV

$VVHVVPHQW�DQG�&RQFHSWXDO�3ODQ�IRU�,QWHUSUHWLYH�5HFUHDWLRQ�DQG�(GXFDWLRQ�IRU�WKH�*UHDWHU�*UHDW

6DOW�/DNH�:HWODQGV�(FRV\VWHP���2QH�RI�WKH�&RPPLVVLRQ©V�NH\�REMHFWLYHV�RI�WKH�SODQ�LV�WR��

¦&UHDWH�DQ�XPEUHOOD�FRQFHSW�XQGHU�ZKLFK�DOO�ORFDO�SURMHFWV�SOD\�D�UROH��WKH�HQWLUH�VFKHPH�VKRXOG

EH�D�QRQ�UHSHWLWLYH�GHOLYHU\�RI�PHVVDJHV��HDFK�VLWH�FDUU\LQJ�DSSURSULDWH�PHVVDJHV�IRU�WKDW�VLWH�DQG

FRPSOHPHQWLQJ�HIIRUWV�DW�RWKHU�VLWHV��WKHUHE\�HQFRXUDJLQJ�SHRSOH�WR�YLVLW�DQRWKHU�ORFDWLRQ�§��7KH

850&&�LV�ZRUNLQJ�FORVHO\�ZLWK�SULYDWH�ODQG�PDQDJHPHQW�RUJDQL]DWLRQV�WR�SURYLGH�LQWHUSUHWLYH

SURJUDPPLQJ�

/D\WRQ�:HWODQG�3UHVHUYH�LV�ZRUNLQJ�RQ�D�SODQ�WR�LPSOHPHQW�DQ�LQWHUSUHWLYH�SURJUDP�DW

WKH�SUHVHUYH���0RVW�RI�WKH�*UHDW�6DOW�/DNH�DWWUDFWLRQV�RIIHU�HGXFDWLRQDO�WRXUV�E\�UHVHUYDWLRQV�RU

DSSRLQWPHQW���)ULHQGV�RI�*UHDW�6DOW�/DNH�KDV�D�KRXU�ORQJ�LQWHUSUHWLYH�VOLGH�VKRZ��FDOOHG�7KH�/DNH

$IIHFW��/LYLQJ�RQ�WKH�6KRUHV�RI�6RPHWKLQJ�*UHDW��DQG�RXWUHDFK�SURJUDPV�GHVLJQHG�WR�HGXFDWH

SHRSOH�WR�WKH�UHVRXUFHV�DQG�LVVXHV�FRQIURQWLQJ�WKH�ODNH�

7KH������0LQHUDO�/HDVLQJ�3ODQ�IRU�*UHDW�6DOW�/DNH�VSHFLILHV�WKH�'LYLVLRQ�RI�)RUHVWU\�

)LUH�DQG�6WDWH�/DQGV�ZLOO�ZRUN�ZLWK�PLQHUDO�OHVVHHV�WR�SURYLGH�LQWHUSUHWLYH�GLVSOD\V�RI�PLQHUDO

GHYHORSPHQW�VLWHV�ZLWK�SDUWLFXODU�HPSKDVLV�RQ�FRQWULEXWLRQV�WR�8WDK©V�HFRQRP\�DQG�UHFRJQL]LQJ

HIIHFWLYH�PLWLJDWLRQ�HIIRUWV�RQ�WKH�ODNH�

&8/785$/�5(6285&(6�21�*5($7�6$/7�/$.(

6LPLODU�WR�WKH�ZDWHUVKHG�IORZLQJ�LQWR�*UHDW�6DOW�/DNH��KXPDQ�DFWLYLW\�LQ�WKH�UHJLRQ�KDV

EHHQ�GUDZQ�WR�WKH�ODNH�VKRUH���3UHKLVWRULF�FXOWXUHV�FHQWHUHG�WKHLU�DFWLYLW\�DURXQG�WKH�ODNH�IRU

WKRXVDQGV�RI�\HDUV���+XQGUHGV�RI�SUHKLVWRULF�FXOWXUDO�VLWHV�KDYH�EHHQ�GRFXPHQWHG�DQG�UHVHDUFKHG

LQ�ODNH�ZHWODQGV���6HYHUDO�RI�WKH�ROGHVW�GRFXPHQWHG�FXOWXUDO�VLWHV�LQ�WKH�PDLQODQG�8QLWHG�6WDWHV

DUH�LQ�WKH�ODNH�HQYLURQPHQW��'DQJHU�DQG�+RJXS�&DYHV�

$QJOR�DFWLYLW\�KDV�DOVR�EHHQ�GUDZQ�WR�WKH�ODNH���-LP�%ULGJHU�LV�FUHGLWHG�ZLWK�WKH�$QJOR

GLVFRYHU\�RI�WKH�ODNH��7KH�ODNH�ZDV�WKH�IRFXV�RI�HDUO\�PRXQWDLQ�PDQ�H[SHGLWLRQV��JRYHUQPHQW
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H[SHGLWLRQV�DQG�ZDJRQ�WUDLQV�FURVVHG�FORVHG�WR�WKH�VKRUH��VRPHWLPHV�ZLWK�LOO�IDWHG�UHVXOWV���:LWK

WKH�DUULYDO�RI�WKH�0RUPRQ�SLRQHHUV��UHVRUWV�DQG�RWKHU�HFRQRPLF�HQWHUSULVHV�VSUDQJ�XS�DORQJ�WKH

ODNH�VKRUH�

&XOWXUDO�UHVRXUFHV�RI�*UHDW�6DOW�/DNH�KDYH�EHHQ�WKH�VXEMHFW�RI�PXFK�UHVHDUFK�DQG�ZULWLQJ�

SULPDULO\�E\�DJHQFLHV�DQG�LQVWLWXWLRQV�H[WHUQDO�WR�'15���6WDWH�DJHQFLHV�DUH�UHVSRQVLEOH�WR�FRQVXOW

ZLWK�WKH�'LYLVLRQ�RI�6WDWH�+LVWRU\�SULRU�WR�WKH�LQLWLDWLRQ�RI�DQ\�SURMHFW�ZKLFK�PD\�GLVWXUE�FXOWXUDO

UHVRXUFHV�

3UHKLVWRULF�5HVRXUFHV

8VH�RI�*UHDW�6DOW�/DNH�ZHWODQGV�VWDUWHG�ZLWK�$UFKDLF�FXOWXUHV�DV�ORQJ�DV��������\HDUV

EHIRUH�SUHVHQW���$UFKDLF�FXOWXUHV�SULPDULO\�XWLOL]HG�VLWHV�LPPHGLDWHO\�DGMDFHQW�WR�ZHWODQGV���7KH

PDMRULW\�RI�KXPDQ�LQWHUDFWLRQV�ZLWK�WKH�ODNH�LV�UHFRUGHG�LQ�WKH�FDPS�VLWHV�RI�WKH�)UHPRQW�&XOWXUH

ZKLFK�IORXULVKHG�LQ�WKH�*UHDW�6DOW�/DNH�YDOOH\�IURP������������\HDUV�EHIRUH�SUHVHQW���)UHPRQW

UHPDLQV�DUH�IRXQG�FRQQHFWHG�WR�QHDUO\�HYHU\�ZHWODQG�DURXQG�WKH�ODNH���6XEVHTXHQW�FXOWXUHV��WKH

ODWH�SUHKLVWRULF�DQG�KLVWRULFDO�WULEHV�DOVR�PDGH�H[WHQVLYH�XVH�RI�*UHDW�6DOW�/DNH�ZHWODQGV�

3ULPDULO\��QDWLYH�FXOWXUHV�PDGH�VHDVRQDO�XVH�RI�ZHWODQGV�IRU�KXQWLQJ�DQG�JDWKHULQJ���7R�D�JUHDWHU

H[WHQW��WKH�)UHPRQW�&XOWXUH�PDGH�SHUPDQHQW�XVH�RI�ZHWODQG�VLWHV��LQFOXGLQJ�IDUPLQJ���7RGD\�

WKHUH�DUH�QHDUO\���������DFUHV�RI�ZHWODQGV�RQ�*UHDW�6DOW�/DNH��PDQ\�RI�ZKLFK�KDYH�\LHOGHG

SUHKLVWRULF�DUWLIDFWV��6HYHUDO�KXQGUHG�1DWLYH�$PHULFDQ�DUFKDHRORJLFDO�VLWHV�KDYH�EHHQ�LGHQWLILHG

LQ�*UHDW�6DOW�/DNH�ZHWODQGV���

:HOO�NQRZQ�VLWHV�VXFK�DV�'DQJHU�&DYH�DQG�+RJXS�&DYH�DUH�VLWXDWHG�QHDU�ZHWODQGV�RI

IRUPHU�/DNH�%RQQHYLOOH���&XOWXUDO�GHSRVLWV�DORQJ�*UHDW�6DOW�/DNH�KDYH�VXSSOLHG�YDOXDEOH

LQIRUPDWLRQ�DERXW�SUHKLVWRULF�FXOWXUHV��&XUUHQWO\��PRVW�SURWHFWLRQ�RI�FXOWXUDO�UHVRXUFHV�LV�GRQH

WKURXJK�VWDWH�DQG�IHGHUDO�DJHQFLHV���WR�HQVXUH�GHYHORSPHQW�FRPSOLHV�ZLWK�VWDWH�DQG�IHGHUDO�ODZ��

&XOWXUDO�GHSRVLWV�LQ�*UHDW�6DOW�/DNH�ZHWODQGV�DUH�RIWHQ�GLIILFXOW�WR�ORFDWH���7KH\�DUH�XVXDOO\

EXULHG�XQGHU�WKH�VXUIDFH�RU�REVFXUHG�E\�YHJHWDWLRQ���2IWHQ�HURVLRQDO�HYHQWV��VXFK�DV�ZDYH�DFWLRQ

DVVRFLDWHG�ZLWK�KLJK�ODNH�OHYHOV�DUH�UHTXLUHG�WR�EULQJ�WKH�FXOWXUDO�PDWHULDOV�WR�WKH�VXUIDFH���

7KH�PRVW�LPPHGLDWH�WKUHDW�WR�SUHKLVWRULF�FXOWXUDO�UHVRXUFHV�LV�FRQVWUXFWLRQ�DFWLYLW\

DGMDFHQW�WR�WKH�HDVW�VLGH�RI�WKH�ODNH��VXFK�DV�WKH�SURSRVHG�/HJDF\�+LJKZD\���7KH�'LYLVLRQ�RI

6WDWH�+LVWRU\�LV�FRQILGHQW�WKDW�ZKHQ�VXUYH\LQJ�DQG�FRQVWUXFWLRQ�LV�XQGHUWDNHQ�LQ�WKHVH�DUHDV�

QXPHURXV�)UHPRQW�FDPS�VLWHV�DQG�KXPDQ�EXULDOV�ZLOO�EH�GLVFRYHUHG�LQ�DIIHFWHG�ZHWODQGV���7KLV

ZLOO�QHFHVVLWDWH�DUFKDHRORJLFDO�VXUYH\V�DQG�FRPSOLDQFH�ZLWK�WKH�1DWLYH�$PHULFDQ�*UDYHV

3URWHFWLRQ�DQG�5HSDWULDWLRQ�$FW��1$*35$����,I�WKHVH�KXPDQ�UHPDLQV�DUH�WUHDWHG�LQ�WKH�VDPH

PDQQHU�DV�WKRVH�ZKLFK�ZHUH�H[SRVHG�DIWHU�WKH�����
V�IORRGV��WKH\�ZLOO�EH�GHSRVLWHG�LQ�WKH�1DWLYH

$PHULFDQ�5HPDLQV�YDXOW�DW�7KLV�,V�7KH�3ODFH�6WDWH�3DUN���

8QLTXH�SUHKLVWRULF�DQG�KLVWRULFDO�FXOWXUDO�UHVRXUFHV�RI�KLJK�VLJQLILFDQFH�KDYH�EHHQ

LGHQWLILHG�RQ�)UHPRQW�,VODQG���$�QXPEHU�RI�SUHKLVWRULF�VLWHV��LQFOXGLQJ�URFN�DUW��KDYH�EHHQ

GLVFRYHUHG�RQ�6WDQVEXU\�,VODQG���$QWHORSH�,VODQG�FRQWDLQV�D�QXPEHU�RI�SUHKLVWRULF�VLWHV��DQG
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DFWLYH�FXOWXUDO�VXUYH\LQJ�ZLOO�FRQWLQXH�LQWR�WKH�IXWXUH���&XOWXUDO�UHVRXUFH�PDQDJHPHQW�RQ�VWDWH

ODQGV�DORQJ�WKH�HDVW�VKRUH�LV�FRQGXFWHG�RQ�D�FDVH�E\�FDVH�EDVLV�DV�SURMHFWV�DUH�XQGHUWDNHQ�RU

GLVFRYHULHV�PDGH���6RPH�DUFKHRORJLVWV�WKLQN�WKH�6WDWH�VKRXOG�FRQGXFW�UHJXODU�PRQLWRULQJ�RI

VHQVLWLYH�DUHDV�

+LVWRULFDO�5HVRXUFHV

0RUH�UHFHQW�FXOWXUDO�GHSRVLWV�FRQWDLQ�D�UHFRUG�RI�$QJOR�DFWLYLWLHV�RQ�DQG�DURXQG�*UHDW

6DOW�/DNH���7KH�LVODQGV�RI�WKH�ODNH�ZHUH�WKH�IRFXV�RI�VHYHUDO�HDUO\�VXUYH\�DQG�H[SORUDWLRQ�SDUWLHV��

([SORUHUV�VXFK�DV�.LW�&DUVRQ��+RZDUG�6WDQVEXU\��-RKQ�&��)UHPRQW�DQG�RWKHUV�OHIW�PDUNV�RQ�WKHVH

LVODQGV�LQ�WKH�IRUP�RI�FDPS�VLWHV��VXUYH\�VWDWLRQV�DQG�PDUNHUV��WHPSRUDU\�GZHOOLQJV�DQG�JUDIILWL��

2WKHUV�OHIW�QR�SK\VLFDO�PDUN��EXW�WKHLU�SUHVHQFH�KDV�EHHQ�ZHOO�GRFXPHQWHG���$Q�ROG�PRXQWDLQHHU

QDPHG�'DGG\�6WXPS�LV�GRFXPHQWHG�DV�KDYLQJ�D�VPDOO�KRPHVWHDG�RQ�$QWHORSH�,VODQG��SHUKDSV

SULRU�WR�WKH�0RUPRQ�DUULYDO�LQ�WKH�YDOOH\���7RGD\��WKHUH�DUH�QR�UHPDLQV�RI�WKLV�KRPHVWHDG��

6LPLODUO\��DURXQG�WKH�VKRUHV�RI�*UHDW�6DOW�/DNH��HDUO\�VHWWOHUV�OHIW�UHPDLQV�RI�JUHDWHU�RU�OHVVHU

SHUPDQHQFH���7KH�*DUU�5DQFK�RQ�$QWHORSH�,VODQG�LV�D�VLJQLILFDQW�VLWH�WKDW�ZLOO�EH�RSHQ�WR�WKH

SXEOLF�LQ��������$QRWKHU�VLJQLILFDQW�VLWH�RQ�$QWHORSH�,VODQG��WKH�*HRUJH�)UDU\�KRPHVWHDG�ZLOO�EH

RSHQ�LQ��������7KH�RQFH�IDPRXV�6DOWDLU�5HVRUW�DQG�WKH�UHPQDQWV�RI�D�KDQGIXO�RI�RWKHU�KLVWRULFDO

UHVRUWV�DUH�ORFDWHG�RQ�VRYHUHLJQ�ODQGV�

0DQ\�RI�WKH�FXOWXUDO�UHVRXUFHV�DURXQG�*UHDW�6DOW�/DNH��ERWK�KLVWRULFDO�DQG�SUHKLVWRULF��DUH

ORFDWHG�RQ�SULYDWH�SURSHUW\���7KHVH�ODQG�RZQHUV�DUH�XQGHU�QR�REOLJDWLRQ�WR�SURWHFW�RU�FRQVHUYH�WKH

FXOWXUDO�UHVRXUFHV�RQ�WKHLU�SURSHUW\���0DQ\�RI�WKHVH�ODQG�RZQHUV�DUH�XQDZDUH�WKDW�VXFK�UHVRXUFHV

DUH�IRXQG�RQ�WKHLU�SURSHUW\��RU�WKDW�WKHVH�UHVRXUFHV�KDYH�VFLHQWLILF�RU�DFDGHPLF�YDOXH���&XOWXUDO

UHPDLQV�ZKLFK�DUH�ORFDWHG�RQ�VWDWH�RU�IHGHUDO�ODQGV�DUH�SURWHFWHG�E\�VWDWH�DQG�IHGHUDO�ODZ���$Q\

DFWLYLW\�ZKLFK�PD\�SRVVLEO\�WKUHDWHQ�WKHVH�UHVRXUFHV�PXVW�EH�UHSRUWHG�WR�WKH�'LYLVLRQ�RI�6WDWH

+LVWRU\��DQG�FRQVXOWDWLRQ�IRU�WKHVH�DFWLYLWLHV�PXVW�RFFXU���2IWHQ��LW�LV�GHWHUPLQHG�WKH�DFWLYLW\�ZLOO

QRW�WKUHDWHQ�WKH�UHVRXUFH���,Q�RWKHU�FDVHV��DQ�DUFKDHRORJLFDO�VXUYH\�PXVW�EH�FRQGXFWHG���7KHVH

VWDWXWHV�DSSO\�WR�DQ\�FXOWXUDO�UHPDLQV�ZKLFK�DUH�ROGHU�WKDQ�ILIW\�\HDUV�

62&,2/2*,&$/�75(1'6

7KHUH�KDV�QHYHU�EHHQ�D�VWXG\�WR�SUHGLFW�YLVLWDWLRQ�WR�*UHDW�6DOW�/DNH�DV�D�ZKROH���$�VWXG\

SHUIRUPHG�DW�$QWHORSH�,VODQG�LQGLFDWHG�WKDW�SRSXODWLRQ�JURZWK�LV�WKH�QXPEHU�RQH�IDFWRU�GULYLQJ

LQFUHDVHG�YLVLWDWLRQ�WR�VLWHV���3RSXODWLRQ�JURZWK�ZLWKLQ�8WDK��DQG�SDUWLFXODUO\�RQ�WKH�:DVDWFK

)URQW��ZLOO�FUHDWH�D�FRPSDUDEOH�SURSRUWLRQDO�LQFUHDVH�LQ�WKH�8WDK�UHVLGHQW�FRPSRQHQW�RI�YLVLWDWLRQ

WR�*UHDW�6DOW�/DNH�UHFUHDWLRQ�VLWHV���7KH�6WDWH�2IILFH�RI�3ODQQLQJ�DQG�%XGJHW�HVWLPDWHV

SRSXODWLRQ�DORQJ�WKH�:DVDWFK�)URQW�ZLOO�JURZ�DW������DQQXDOO\�LQ�WKH�HQVXLQJ�\HDUV���7KHUHIRUH�

RQH�FDQ�SUHGLFW�D�EDVH�YLVLWDWLRQ�LQFUHDVH�RI������DQQXDOO\�WR�*UHDW�6DOW�/DNH�UHFUHDWLRQ�VLWHV�

$Q\�GHYHORSPHQW�WR�WKH�LQGLYLGXDO�UHFUHDWLRQ�VLWHV�ZLOO�IXUWKHU�H[SDQG�YLVLWDWLRQ�

2XW�RI�VWDWH�WRXULVP�LV�YHU\�GLIILFXOW�WR�SUHGLFW�DV�LW�LV�GHSHQGHQW�RQ�D�QXPEHU�RI

YDULDEOHV���6HYHUDO�RI�WKHVH�YDULDEOHV�LQFOXGH�OHYHO�RI�GHYHORSPHQW��WRXULVP�SURPRWLRQ�DQG�ORFDO



���

DPHQLWLHV���8WDK�6WDWH�3DUN�YLVLWDWLRQ�GDWD�LQGLFDWHV�����RI�YLVLWDWLRQ�WR�$QWHORSH�,VODQG�DQG�WKH

ROG�*UHDW�6DOW�/DNH�6WDWH�3DUN�LV�IURP�RXW�RI�VWDWH���7KH�8WDK�7UDYHO�&RXQFLO�LQGLFDWHV�WKDW�WUDIILF

WKURXJK�6DOW�/DNH�,QWHUQDWLRQDO�$LUSRUW�KDV�JURZQ�VWHDGLO\�DW�DQ�DYHUDJH�RI����SHU�\HDU���6WDWH

DQG�ORFDO�WRXULVP�DJHQFLHV�DQG�WKH�SULYDWH�WRXULVP�LQGXVWU\�ZLOO�FRQWLQXH�WR�SURPRWH�DUHD

DWWUDFWLRQV���7KH������2O\PSLF�*DPHV�PD\�KDYH�D�VLJQLILFDQW�DQG�ODVWLQJ�LQIOXHQFH�RQ�WRXULVP�WR

*UHDW�6DOW�/DNH���,W�LV�VDIH�WR�SURMHFW�D�JURZLQJ�QXPEHU�RI�RXW�RI�VWDWH�WRXULVWV�WR�*UHDW�6DOW�/DNH

DWWUDFWLRQV��SDUWLFXODUO\�WR�VLWHV�RI�QDWLRQDO�VLJQLILFDQFH�RU�HDV\�DFFHVV�IURP�WKH�,QWHUVWDWHV���

&200(5&,$/��,1'8675,$/�$1'�$*5,&8/785$/�86(6

7KH�VRYHUHLJQ�ODQGV�DQG�UHVRXUFHV�RI�WKH�*UHDW�6DOW�/DNH�DUH�XWLOL]HG�IRU�D�YDULHW\�RI

FRPPHUFLDO��LQGXVWULDO�DQG�DJULFXOWXUDO�SXUSRVHV���7KH�PRVW�H[WHQVLYH�XVH��PLQHUDO�VDOW�H[WUDFWLRQ

IURP�WKH�ODNH©V�EULQHV��LV�GLVFXVVHG�VHSDUDWHO\�XQGHU�WKH�0LQHUDOV�DQG�+\GURFDUERQV�HOHPHQW�RI

WKLV�6WDWHPHQW���7KH�VHFRQG�PRVW�H[WHQVLYH�LQ�WHUPV�RI�QXPEHUV�RI�HPSOR\HHV�LQYROYHG�DQG�WKH

YDOXH�RI�SURGXFWV�SURGXFHG�LV�EULQH�VKULPS�KDUYHVWLQJ��ZKLFK�LV�GLVFXVVHG�KHUH���2WKHU�H[LVWLQJ

XVHV�LQFOXGH�UHFUHDWLRQ�RULHQWHG�FRPPHUFLDO�FRQFHVVLRQV��6DOWDLU�DQG�$QWHORSH�,VODQG���LQGXVWULDO

XVHV��7KLRNRO���PLOLWDU\�XVHV��WKH�8�6��$LU�)RUFH���DUW��WKH�6SLUDO�-HWW\���DQG�JUD]LQJ���5HFUHDWLRQ�

RULHQWHG�FRPPHUFLDO�DFWLYLW\�LV�GLVFXVVHG�LQ�WKH�5HFUHDWLRQ��7RXULVP�DQG�&XOWXUDO�5HVRXUFHV

HOHPHQW��7KH�ORQH�QRQ�PLQHUDO�LQGXVWULDO�DFWLYLW\�LV�ORQJ�VWDQGLQJ��DQG�LV�OLPLWHG�WR�SHULRGLF

FORVXUH�RI�URDGV�LQ�WKH�DUHD�DQG�UHWULHYDO�RI�¦HUUDQW�KDUGZDUH§�

7KH�HFRQRPLF�VLJQLILFDQFH�RI�FRPPHUFLDO�DQG�LQGXVWULDO�DFWLYLWLHV�ZKLFK�DUH�GHSHQGHQW

RQ�VRYHUHLJQ�ODQGV�DQG�UHVRXUFHV�LV�VXEVWDQWLDO��7KH�GLUHFW�HFRQRPLF�EHQHILWV�RI�H[WUDFWLYH

LQGXVWULHV�DUH�GLVFXVVHG�LQ�WKH�VHFWLRQ�RQ�0LQHUDO�DQG�+\GURFDUERQV��DQG�EULQH�VKULPSLQJ�LV

GLVFXVVHG�KHUH���,QGLUHFW�EHQHILWV�DOVR�DFFUXH���,W�KDV�EHHQ�HVWLPDWHG�WKDW�WKHUH�DUH�������MREV

SURYLGHG�E\�WKH�PLQHUDOV�H[WUDFWLRQ��EULQH�VKULPS�KDUYHVWLQJ�DQG�UHFUHDWLRQ�LQGXVWULHV�RSHUDWLQJ

RQ�WKH�ODNH���2I�WKHVH��������DUH�FRQILUPHG�MREV�DQG����DUH�HVWLPDWHG�IRU�VPDOO�ILUPV�RQ�ZKLFK�QR

GDWD�LV�DYDLODEOH��1HZPDQ��������

6FRSLQJ�GLVFORVHG�LQWHUHVW�LQ�WZR�EURDG�DUHDV�RI�FRPPHUFLDO�DQG�LQGXVWULDO�DFWLYLW\�RQ

VRYHUHLJQ�ODQGV�RI�*UHDW�6DOW�/DNH�

& ([LVWLQJ�OHYHOV�DQG�W\SHV�RI�FRPPHUFLDO�DQG�LQGXVWULDO�DFWLYLWLHV�RQ�*UHDW�6DOW�/DNH�

& 3ROLFLHV�ZLWK�UHJDUG�WR�IXWXUH�FRPPHUFLDO�DQG�LQGXVWULDO�DFWLYLWLHV�

%5,1(�6+5,03�+$59(67,1*�21�7+(�*5($7�6$/7�/$.(

,QGXVWU\�2YHUYLHZ

7KH�SUHVHQFH�RI�EULQH�VKULPS�LQ�WKH�*UHDW�6DOW�/DNH�LV�QRWHG�DV�HDUO\�DV������HYHQ�WKRXJK

DW�WKDW�WLPH��WKH�¦SRSXODU�OLWHUDWXUH�RI�WKH�GD\�SHUVLVWV�LQ�DVVHUWLQJ�WKDW�QR�OLYLQJ�WKLQJ�H[LVWV�RU
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FDQ�H[LVW�LQ�WKH�GHQVH�EULQH�RI�WKH�*UHDW�6DOW�/DNH�§��7DOPDJH���������%ULQH�VKULPS�F\VWV�DUH

KDUYHVWHG�IURP�WKH�ODNH©V�VXUIDFH�LQ�WKH�IDOO���7KH�F\VWV��ZKLFK�DUH�D�IRUP�RI�HJJ��DUH�XVHG�E\

FRPPHUFLDO�DTXDFXOWXUH�RSHUDWLRQV�DURXQG�WKH�ZRUOG���&\VWV�DUH�KDWFKHG��DQG�WKH�\RXQJ�EULQH

VKULPS�DUH�XVHG�DV�IHHG�IRU�ILVK�DQG�VKULPS�IRU�KXPDQ�FRQVXPSWLRQ���7KHUH�DUH�FXUUHQWO\���

FRPSDQLHV�SHUPLWWHG�WR�KDUYHVW�EULQH�VKULPS�RQ�WKH�*UHDW�6DOW�/DNH��%DWK����������,W�LV�HVWLPDWHG

E\�+RZDUG�1HZPDQ�RI�,19(�$48$&8/785(��,QF��WKDW�RYHU�������\HDU�DURXQG�MREV�DUH

UHODWHG�WR�EULQH�VKULPS�KDUYHVWLQJ�RQ�WKH�*UHDW�6DOW�/DNH��1HZPDQ������E��

%ULQH�VKULPS�F\VWV�KDUYHVWHG�IURP�WKH�*UHDW�6DOW�/DNH�SURYLGH�����RI�WKH�ZRUOG©V�VXSSO\

RI�F\VWV�XVHG�IRU�IHHGV�IRU�DTXDFXOWXUH�DQG�RUQDPHQWDO�ILVK���*UHDW�6DOW�/DNH�F\VWV�DUH�NQRZQ�IRU

WKHLU�FRQVLVWHQF\��VPDOO�QDXSOLL��WKH�\RXQJ�EULQH�VKULPS���ORZ�FRQWDPLQDWLRQ�DQG�FRPSHWLWLYH

SULFH���7KH�PDMRULW\�RI�F\VWV�VROG�������DUH�XVHG�LQ�7KDLODQG��&KLQD��,QGRQHVLD�DQG�(FXDGRU�LQ

SDQDHLG�VKULPS�KDWFKHULHV���3DQDHLG�VKULPS�DUH�WKRVH�FXOWLYDWHG�IRU�KXPDQ�FRQVXPSWLRQ���7KH

UHVW�DUH�FRQVXPHG�LQ�VKULPS�RSHUDWLRQV�LQ�RWKHU�SDUWV�RI�WKH�ZRUOG�DV�ZHOO�DV�E\�PDULQH�ILQILVK�

SULPDULO\�LQ�(XURSH��.RUHD��-DSDQ��&KLQD�DQG�7DLZDQ��1HZPDQ������E��

7KH�IROORZLQJ�FKDUW�GHQRWHV�KDUYHVWLQJ�WUHQGV�IURP�WKH�����������KDUYHVW�VHDVRQ�WR�WKH

����������KDUYHVW�VHDVRQ���7KH�KDUYHVW�QXPEHUV�DUH�DV�UHSRUWHG�E\�WKH�KDUYHVW�FRPSDQLHV�WR�WKH

8WDK�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV��6HH�)LJXUH������1RWH�WKDW�PDQ\�YDULDEOHV�LQIOXHQFH�WKH�WRWDO

QXPEHU�RI�SRXQGV�KDUYHVWHG���7KHVH�YDULDEOHV�LQFOXGH����OHJDO�KDUYHVW�VHDVRQ�UXOHV�����QXPEHU�RI

KDUYHVWHUV�����VKULPS�SRSXODWLRQV�����PDUNHW�GHPDQG�����SURFHVVLQJ��VHOOLQJ�DQG�LQYHQWRU\�QHHGV�

DQG����DUHD�RI�WKH�ODNH�EHLQJ�KDUYHVWHG��3HUVFKRQ��������

+DUYHVW�<HDU ��RI�&RPSDQLHV ��RI�&HUWLILFDWHV�RI �7RWDO�+DUYHVW

5HJLVWUDWLRQ��&25� �OEV��
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'HQRWHV�WKH�WRWDO�SRXQGV��XQSURFHVVHG��RI�ELRPDVV�KDUYHVWHG�WKDW�\HDU�DV�UHSRUWHG�WR�WKH�8WDK

'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV����%LRPDVV�LQFOXGHV�F\VWV��F\VW�VKHOOV��VKULPS��EULQH�IO\�SXSDO

FKDPEHUV��DOJDH��HWF���3HUVFKRQ��������

¦,I�WKH�VKULPSV�FRXOG�EH�FDXJKW�DQG�SUHVHUYHG�LQ�TXDQWLW\��,�GRXEW�QRW�WKH\�ZRXOG�VRRQ�EH

FODVVHG�DV�DQ�HSLFXUHDQ�GHOLFDF\�§��7DOPDJH���������$OWKRXJK�WKLV�SUHGLFWLRQ�IURP�-DPHV�(�

7DOPDJH�LQ������GLG�QRW�WXUQ�RXW�WR�EH�WUXH�IRU�KXPDQV��EULQH�VKULPS�KDYH�EHFRPH�DQ�LPSRUWDQW

IRRG�IRU�DTXDFXOWXUHG�DQLPDOV���%HFDXVH�EULQH�VKULPS�F\VWV�DUH�VROG�SULPDULO\�DV�D�IRRG�VRXUFH

IRU�DTXDFXOWXUH��LW�LV�LPSRUWDQW�WR�QRWH�WUHQGV�LQ�WKH�DTXDFXOWXUH�LQGXVWU\�DV�WKH\�GLUHFWO\�DIIHFW

WKH�GHPDQG�IRU�F\VWV���7KH�JOREDO�SURGXFWLRQ�RI�ILVK��FUXVWDFHDQV�DQG�PROOXVFV�HTXDOHG�����

PLOOLRQ�PHWULF�WRQV�LQ�������D�ILJXUH������KLJKHU�WKDQ�WKH������WRWDO���$VLDQ�SURGXFWLRQ�LV�WKH

GRPLQDQW�SURSRUWLRQ�RI�JOREDO�DTXDFXOWXUH�SURGXFWLRQ���7KH�WRWDO�YDOXH�RI�DOO�JOREDO�DTXDFXOWXUH

SURGXFWV�LQ������H[FHHGHG�86�������ELOOLRQ��1HZ����������

$V�PHQWLRQHG�SUHYLRXVO\��WKH�PDMRULW\�RI�EULQH�VKULPS�F\VWV�DUH�VROG�WR�SDQDHLG�VKULPS

KDWFKHULHV���3DQDHLG�VKULPS�FDQ�EH�DTXDFXOWXUHG�LQ�HLWKHU�IUHVKZDWHU�RU�PDULQH�HQYLURQPHQWV

�3HUVFKRQ����������3URGXFWLRQ�RI�IDUPHG�PDULQH�VKULPS�LQFUHDVHG�E\������IURP������WR�������

$OWKRXJK�RXWSXW�IURP�IUHVKZDWHU�FUXVWDFHDQ�FXOWXUH�RQO\�H[SDQGHG�E\�D�IDFWRU�RI�����IURP�����

WR�������SURGXFWLRQ�IURP�IUHVKZDWHU�SUDZQ�FXOWXUH�H[SDQGHG�E\�������1HZ���������

9DOXH�RI�3URGXFWLRQ

$�WRWDO�RI�������������SRXQGV�RI�ELRPDVV�KDYH�EHHQ�KDUYHVWHG�IURP�WKH�*UHDW�6DOW�/DNH

VLQFH��������,Q�WKH���������KDUYHVW�VHDVRQ������������SRXQGV�RI�ELRPDVV�ZHUH�KDUYHVWHG�E\���

FRPSDQLHV�WKDW�KROG����FHUWLILFDWHV�RI�UHJLVWUDWLRQ��&25V����7KH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV

FKDUJHV�D�UHJLVWUDWLRQ�IHH�RI���������SHU�&25�SHU�\HDU���0RUH�WKDQ�RQH�&25�FDQ�EH�KHOG�E\�D

FRPSDQ\��DQG�&25�UHJLVWUDWLRQ�UDQJHV�IURP�����SHU�FRPSDQ\��3HUVFKRQ��������

$V�SDUW�RI�LPSOHPHQWDWLRQ�RI�WKH�UHJXODWLRQV�UHTXLULQJ�SD\PHQW�RI�UR\DOWLHV�RQ�EULQH

VKULPS�KDUYHVWHG��WKH�8WDK�7D[�&RPPLVVLRQ�HVWDEOLVKHV�D�XQLW�SULFH�IRU�XQSURFHVVHG�EULQH

VKULPS�HJJV�KDUYHVWHG�GXULQJ�WKH�FXUUHQW�VHDVRQ�WR�DVFHUWDLQ�D�UR\DOW\�YDOXH���,Q�WKH����������

VHDVRQ��WKH�ILUVW�\HDU�WKH�UR\DOW\�ZDV�LPSRVHG��WKH�XQLW�SULFH�HTXDOHG���������SHU�SRXQG�IRU�UDZ�

ZHW��XQSURFHVVHG�F\VWV���7KH�7D[�&RPPLVVLRQ�DOVR�DVVXPHV�WKDW�����RI�WKH�ELRPDVV�KDUYHVWHG�LV

GHEULV��GHDG�VKULPS��DOJDH��ELUG�IHDWKHUV��IORDWLQJ�ZRRG��HWF����%DWK����������0XOWLSO\LQJ�WKH

DVVXPHG�QHW�ZHLJKW�RI�����������OEV��E\�WKH�XQLW�YDOXH�RI���������\LHOGV�D�WRWDO�YDOXH�RI

������������LQ�D�UDZ��ZHW��XQSURFHVVHG�VWDWH��
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7KH�PDUNHW�YDOXH�IRU�WKH�SURFHVVHG�F\VWV�LV�VXEVWDQWLDOO\�KLJKHU�WKDQ�WKH�HVWLPDWHG�XQLW

YDOXH�RI�XQSURFHVVHG�F\VWV�DV�GHWHUPLQHG�E\�WKH�7D[�&RPPLVVLRQ���7KH�PDUNHW�YDOXH�RI�WKH�F\VWV

YDULHV�EDVHG�RQ�F\VW�TXDOLW\��WKH�SHUFHQWDJH�KDWFK�UDWH���DYDLODELOLW\�DQG�RWKHU�IDFWRUV���,W�VKRXOG

EH�QRWHG�WKDW�SURFHVVHG�F\VWV�DUH�D�YDOXH�DGGHG�SURGXFW���7KH�7D[�&RPPLVVLRQ�FKDUJHV�WKH

UR\DOW\�UDWH�RQO\�IRU�WKH�UHVRXUFH�EHLQJ�XVHG��ZKLFK�LW�GHHPV�WR�EH�WKH�XQSURFHVVHG�F\VW��%DWK�

��������

,W�LV�FXUUHQWO\�GLIILFXOW�WR�DVFHUWDLQ�WKH�YDOXH�RI�WKH���������KDUYHVW���6LQFH�WKH�PRVW

UHFHQW�VHDVRQ�HQGHG�LQ�2FWREHU������GXH�WR�HDUO\�FORVXUH�E\�WKH�8WDK�'LYLVLRQ�RI�:LOGOLIH

5HVRXUFHV��PRVW�RI�WKHVH�F\VWV�KDYH�QRW�\HW�EHHQ�PDUNHWHG���$OVR��VRPH�VWRFNSLOLQJ�H[LVWV

ZKHUHE\�F\VWV�DUH�FDUULHG�RYHU�IURP�RQH�\HDU�WR�WKH�QH[W���'RQ�/HRQDUG��8WDK�$UWHPLD

$VVRFLDWLRQ��HVWLPDWHV�WKDW�WKH���������KDUYHVW�VHDVRQ�VDOHV�ZLOO�DPRXQW�WR��������PLOOLRQ

/HRQDUG��������

7KH�FXUUHQW�YDOXH�IRU�SURFHVVHG�F\VWV�LV�KDUG�WR�GHWHUPLQH���3ULFHV�YDU\�DFFRUGLQJ�WR

VHDVRQ�VROG��TXDOLW\��JOREDO�VXSSO\�DQG�GHPDQG��HWF���7KHVH�YDULDEOHV�DQG�RWKHUV�FUHDWH�KLJK�SULFH

YRODWLOLW\���(VWLPDWHV�IURP�WKUHH�LQGLYLGXDOV�LQYROYHG�LQ�WKH�EULQH�VKULPS�LQGXVWU\�IRU�WKH�DYHUDJH

YDOXH�SHU�SRXQG�RI�WKH�F\VWV�LQ������UDQJHG�IURP����������$FFRUGLQJ�WR�%RE�9DOHQWLQH��8WDK

%ULQH�6KULPS�,QGXVWU\�&RXQFLO��WKH�FXUUHQW�YDOXH�IRU�SURFHVVHG�F\VWV�UDQJHV�IURP����OE��IRU�ORZ

TXDOLW\�WR��������OE��IRU�KLJK�TXDOLW\�ZLWK������OE��EHLQJ�DYHUDJH��9DOHQWLQH����������'RQ

/HRQDUG�EHOLHYHV�WKDW�����OE��LV�WKH�DYHUDJH�YDOXH�IRU�������/HRQDUG����������$FFRUGLQJ�WR�%XG

,QVDODWD��ZKRVH�FRPSDQ\�SURFHVVHV�F\VWV�IURP�XS�WR���FRPSDQLHV�KDUYHVWLQJ�RII�WKH�*UHDW�6DOW

/DNH��SURFHVVHG�F\VWV�VROG�IRU�DSSUR[LPDWHO\���������OE��EDVHG�RQ�D�FRQWDLQHU�ORW�UDWH��ODUJH

SXUFKDVH��ZKROHVDOH��PLG�\HDU�SULFHV��LQ�������,QVDODWD���������

$FFRUGLQJ�WR�UHSUHVHQWDWLYHV�RI�WKH�EULQH�VKULPS�FRDOLWLRQV��DW�OHDVW�����RI�WKH�*UHDW�6DOW

/DNH�F\VWV�DUH�SURFHVVHG�LQ�VWDWH��9DOHQWLQH�������DQG�/HRQDUG����������6RPH�8WDK�FRPSDQLHV

LPSRUW�F\VWV�IURP�RXWVLGH�WKH�VWDWH�IRU�SURFHVVLQJ�LQ�8WDK���$SSUR[LPDWHO\�KDOI�RI�WKH�FRPSDQLHV

FXUUHQWO\�KDUYHVWLQJ�RII�WKH�ODNH�DOVR�SURFHVV�F\VWV���7KH�RWKHU�KDOI�VHOO�WKH�SURGXFW�IRU�SURFHVVLQJ

RU�PDLQWDLQ�DQ�LQWHUHVW�LQ�WKH�ILQDO�SURGXFW�YDOXH���,Q�WKH�ODWWHU�FDVH��WKH�EX\HU�JLYHV�WKH�VHOOHU�DQ

XS�IURQW�SD\PHQW�DQG�WKHQ�WKH�WZR�DJUHH�WR�DQ�DGGLWLRQDO�SD\PHQW�ZKHQ�WKH�F\VWV�DUH�VROG�EDVHG

RQ�D�SHUFHQWDJH�RI�WKH�ILQDO�VDOHV�UHYHQXHV��/HRQDUG��������

5R\DOWLHV

,Q�������WKH�VWDWH�GHFLGHG�WKDW�D�UR\DOW\�VKRXOG�EH�SDLG�E\�WKH�EULQH�VKULPS�KDUYHVWHUV�WR

FRPSHQVDWH�WKH�VWDWH�IRU�WKH�XVH�RI�EULQH�VKULPS�HJJV���

¦,W�LV�WKH�SROLF\�RI�WKH�VWDWH�WKDQ�ZKHQ�LWV�QDWXUDO�UHVRXUFHV�DUH�XVHG��D�UR\DOW\�VKRXOG�EH

SDLG�WR�FRPSHQVDWH�WKH�VWDWH�IRU�WKH�XVH�RI�WKH�QDWXUDO�UHVRXUFH���7KH�VWDWH�UHFHLYHV

UR\DOWLHV�RQ�PLQHUDOV�H[WUDFWHG�IURP�WKH�*UHDW�6DOW�/DNH���$�PDUNHW�KDV�GHYHORSHG�IRU

EULQH�VKULPS�HJJV��WKHUHIRUH��WKH�VWDWH�VKRXOG�EH�FRPSHQVDWHG�IRU�WKH�XVH�RI�WKLV�QDWXUDO

UHVRXUFH�§��6HFWLRQ����������8WDK�&RGH��
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7KH�EULQH�VKULPS�UR\DOW\�HTXDOV�������RI�WKH�YDOXH�RI�XQSURFHVVHG�EULQH�VKULPS�HJJV

�6HFWLRQ��������8WDK�&RGH����7KH�7D[�&RPPLVVLRQ�DQQXDOO\�GHWHUPLQHV�WKH�YDOXH�RI�XQSURFHVVHG

EULQH�VKULPS�HJJV���$OO�UHYHQXH�JHQHUDWHG�E\�WKH�EULQH�VKULPS�UR\DOW\�LV�GHSRVLWHG�LQ�WKH�6SHFLHV

3URWHFWLRQ�$FFRXQW���7KHVH�IXQGV�FDQ�WKHQ�EH�DSSURSULDWHG�E\�WKH�/HJLVODWXUH�IRU�DFWLRQV�WR

SURWHFW�DQ\�SODQW�RU�DQLPDO�VSHFLHV�LGHQWLILHG�DV�VHQVLWLYH�E\�WKH�VWDWH�RU�DV�WKUHDWHQHG�RU

HQGDQJHUHG�XQGHU�WKH�(QGDQJHUHG�6SHFLHV�$FW�RI�������8�6�&������6HF�������HW�VHT���6HFWLRQ����

�������8WDK�&RGH��

$FFRUGLQJ�WR�EULQH�VKULPS�KDUYHVWHUV������RI�WKH�WRWDO�KDUYHVW�FRQVLVWV�RI�GHEULV���7KH

UHPDLQLQJ������ZKLFK�LV�UHIHUUHG�WR�E\�WKH�7D[�&RPPLVVLRQ�DV�¦1HW�:HLJKW�§�LV�PXOWLSOLHG�E\

WKH�XQLW�SULFH�HVWDEOLVKHG�E\�WKH�7D[�&RPPLVVLRQ�IRU�XQSURFHVVHG�EULQH�VKULPS�HJJV�KDUYHVWHG

GXULQJ�WKH�FXUUHQW�VHDVRQ�WR�DVFHUWDLQ�WKH�UR\DOW\�YDOXH���,Q�WKH�����������VHDVRQ��WKH�XQLW�SULFH

HTXDOHG���������SHU�SRXQG���7KH�UR\DOW\�YDOXH�LV�WKHQ�PXOWLSOLHG�E\�WKH�UR\DOW\�UDWH��ZKLFK�LV

HTXDO�WR��������%ULQH�VKULPS�KDUYHVWHUV�SDLG������������LQ�UR\DOWLHV�IRU�WKH�����������VHDVRQ���,W

VKRXOG�EH�QRWHG�WKDW�VLQFH�WKH�VWDWXWH�UHJDUGLQJ�WKH�UR\DOW\�ILUVW�FDPH�LQWR�HIIHFW�LQ�WKLV�VHDVRQ�

WKH�GDWD�UHSRUWHG�E\�WKH�FRPSDQLHV�UHJDUGLQJ�JURVV�SURFHHGV�UHIOHFWHG�RQO\�SURFHHGV�DFFUXHG�DV

RI�-DQXDU\�����������%DWK��������

$FFHVV�DQG�,PSDFWV

&RPPHUFLDO�EULQH�VKULPSLQJ�LV�UHJXODWHG�E\�WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�DQG�WKH

:LOGOLIH�%RDUG�WR�JXDUG�DJDLQVW�RYHU�KDUYHVWLQJ�DQG�HQVXUH�FRPSOLDQFH�ZLWK�RSHUDWLRQDO�UXOHV�

7KH�VKULPSLQJ�VHDVRQ�JHQHUDOO\�EHJLQV�RQ�2FWREHU��VW�RI�HDFK�\HDU��DQG�FRQWLQXHV�XQWLO�-DQXDU\

��VW�RI�WKH�IROORZLQJ�\HDU�E\�UXOH���+RZHYHU��WKH�'LYLVLRQ�PD\�FORVH�WKH�VHDVRQ�HDUO\�LI�LW

GHWHUPLQHV�WKDW�WKH�KDUYHVWDEOH�VXUSOXV�RI�EULQH�VKULPS�F\VWV�KDV�EHHQ�FROOHFWHG���$�VXIILFLHQW

QXPEHU�RI�F\VWV�DUH�OHIW�XQKDUYHVWHG�WR�OHDYH�DQ�RYHUZLQWHULQJ�VXSSO\�WR�HQVXUH�D�YLDEOH�EULQH

VKULPS�SRSXODWLRQ�LQ�*UHDW�6DOW�/DNH�WKH�IROORZLQJ�VSULQJ��DQG�WR�SURYLGH�IRUDJH�IRU�ELUGV��

2QJRLQJ�UHVHDUFK�E\�WKH�'LYLVLRQ�LV�IRFXVHG�RQ�GHYHORSLQJ�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�OLIH

F\FOHV�RI��DQG�HQYLURQPHQWDO�VWUHVVRUV�RQ��EULQH�VKULPS��

7KH�FRQGXFW�RI�FRPPHUFLDO�EULQH�VKULPSLQJ�UHTXLUHV�ERWK�DFFHVV�WR�QDYLJDEOH�KDUERUV�RQ

WKH�ODNH��DQG�DUHD�IRU�VWDJLQJ��PDLQWHQDQFH�DQG�VWRUDJH�RI�PDWHULDOV���&XUUHQW�DFFHVV�LV�IURP�ERWK

WKH�SXEOLF�PDULQD�DW�$QWHORSH�,VODQG�DQG�D�QXPEHU�RI�SULYDWHO\�FRQVWUXFWHG�DQG�RSHUDWHG�KDUERUV

DURXQG�WKH�ODNH���7KH�SROLF\�RI�WKH�'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�LV�WKDW�QHZ�KDUERU

IDFLOLWLHV�FRQVWUXFWHG�RQ�VRYHUHLJQ�ODQG�PXVW�EH�PDGH�DYDLODEOH�WR�DOO�XVHUV���&XUUHQW�SODQV�DUH�WR

SURYLGH�DFFHVV�WR�*UHDW�6DOW�/DNH�DW�GLVSHUVHG�VWUDWHJLF�ORFDWLRQV�ZKHUH�ZDWHU�GHSWK�LV�VXLWDEOH�

DFFHVV�LV�UHDVRQDEO\�DYDLODEOH�DQG�FRQIOLFWV�ZLWK�RWKHU�SXEOLF�WUXVW�UHVRXUFHV�DUH�PLQLPL]HG���7KH

6RXWK�$UP�VLWHV�GHWHUPLQHG�WR�VDWLVI\�WKHVH�FULWHULD�DUH�%ODFN�5RFN��6WDQVEXU\�,VODQG�0DJ&RUS

GLNH��/DNHVLGH��3URPRQWRU\�3RLQW�DQG�$QWHORSH�,VODQG���7KH�$QWHORSH�,VODQG�PDULQD�ZLOO�EH

DYDLODEOH�IRU�FRPPHUFLDO�XVHV�XQWLO�WKH�'LYLVLRQ�RI�3DUNV�DQG�5HFUHDWLRQ�GHWHUPLQHV�FRPPHUFLDO

XVH�WR�EH�LQ�VLJQLILFDQW�FRQIOLFW�ZLWK�UHFUHDWLRQDO�XVH�RI�WKH�PDULQD��DQG�WKDW�DGHTXDWH�DOWHUQDWLYH

DFFHVV�IRU�EULQH�VKULPSLQJ�H[LVWV�



���
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7KH�RQO\�FXUUHQW�DJULFXOWXUDO�XVH�RI�VRYHUHLJQ�ODQGV�LV�JUD]LQJ���7KHUH�H[LVW�QLQH�DFWLYH

JUD]LQJ�SHUPLWV�RQ�VRYHUHLJQ�ODQGV�ZHVW�RI�.D\VYLOOH�DQG�/D\WRQ��DGMDFHQW�WKH�/D\WRQ�.D\VYLOOH

PDUVKHV�RQ�)DUPLQJWRQ�%D\���7KH�SHUPLWV�FRYHU�������DFUHV��DQG�DUH�KHOG�E\�ODQGRZQHUV

DGMDFHQW�WR�VRYHUHLJQ�ODQGV�ZKR�XWLOL]H�VRYHUHLJQ�ODQG�LQ�FRQMXQFWLRQ�ZLWK�JUD]LQJ�RQ�SULYDWH

ODQG���*UD]LQJ�XVH�RQ�VRYHUHLJQ�ODQGV�LV�GHFOLQLQJ��SHUKDSV�GXH�WR�WKH�IORRGLQJ�RI�WKH�ODWH�����
V

DQG�FXUUHQW�KLJK�ODNH�ZDWHU�OHYHOV�

75$163257$7,21

([LVWLQJ�WUDQVSRUWDWLRQ�XVHV�RQ�VRYHUHLJQ�ODQGV�LQFOXGH�WKH�QRUWKHUQ�DQG�VRXWKHUQ�UDLOURDG

FDXVHZD\V��SRUWLRQV�RI�,QWHUVWDWH����DORQJ�WKH�VRXWK�VKRUH�RI�WKH�ODNH��DQG�WKH�'DYLV�&RXQW\

FDXVHZD\��%RWK�UDLOURDG�FDXVHZD\V�DUH�ORFDWHG�RQ�HDVHPHQWV�JUDQWHG�E\�WKH�SUHGHFHVVRU�WR�WKH

'LYLVLRQ�RI�)RUHVWU\��)LUH�DQG�6WDWH�/DQGV�RU�WKH�/HJLVODWXUH�IRU�WKRVH�SXUSRVHV���7KH�FDXVHZD\

HDVHPHQWV�DUH�YDU\�LQ�ZLGWK�EHWZHHQ�����DQG�������IHHW��DQG�DOORZ�IRU�FRQVWUXFWLRQ��RSHUDWLRQ

DQG�PDLQWHQDQFH�RI�VWUXFWXUHV�ZLWKLQ�WKH�HDVHPHQW�WR�VXSSRUW�DQG�IDFLOLWDWH�WKH�WUDQVSRUWDWLRQ

XVHV��7KH�'DYLV�&RXQW\�FDXVHZD\�LV�D�&RXQW\�URDG�ULJKW�RI�ZD\�

7KH�LPSDFWV�RI�DQG�WR�WKH�H[LVWLQJ�WUDQVSRUWDWLRQ�IDFLOLWLHV�DW�*UHDW�6DOW�/DNH�DUH

GLVFXVVHG�LQ�RWKHU�HOHPHQWV�RI�WKLV�6WDWHPHQW��LQFOXGLQJ�:DWHU�&KHPLVWU\���$FFHVV�WR�DQG�RQ

VRYHUHLJQ�ODQGV�LV�GLVFXVVHG�LQ�WKH�HOHPHQWV�ZKLFK�DGGUHVV�WKH�XVHV�IRU�ZKLFK�DFFHVV�LV�SURYLGHG��

/$:�(1)25&(0(17��6($5&+�	�5(6&8(

*LYHQ�WKH�IDFW�WKDW�*UHDW�6DOW�/DNH�LV�GLYLGHG�E\�FDXVHZD\V�DQG�XQGHU�WKH�MXULVGLFWLRQ�RI

ILYH�FRXQWLHV��FRRUGLQDWLRQ�RI�VHDUFK�DQG�UHVFXH�RSHUDWLRQV�LV�D�NH\�FKDOOHQJH���&RRUGLQDWLRQ�LV

DFFRPSOLVKHG�WKURXJK�WKH�ORFDO�&RXQW\�6KHULII�MXULVGLFWLRQ�EXW�PRUH�RIWHQ�WKURXJK�WZR�RU�PRUH

FRXQWLHV��VLQFH�HPHUJHQF\�UHVSRQVH�XVXDOO\�FRYHUV�PRUH�WKDQ�RQH�FRXQW\�RQ�WKH�*UHDW�6DOW�/DNH��

(YHU\�PDMRU�VHDUFK�DQG�UHVFXH�HIIRUW�IROORZV�DQ�HVWDEOLVKHG�ILYH�FRXQW\�RSHUDWLRQDO�SUH�SODQ�IRU

WKH�ODNH���7KH�SXUSRVH�RI�WKH�SUH�SODQ�LV�WR�EULQJ�WRJHWKHU�DOO�DJHQFLHV�ZLWK�VHDUFK�DQG�UHVFXH

UHVSRQVLELOLWLHV���7KH�REMHFWLYH�LV�WR�FRRUGLQDWH�VHDUFK�DQG�UHVFXH�DFWLYLWLHV�LQ�D�WLPHO\�DQG

SURIHVVLRQDO�PDQQHU�ZLWK�DOO�ILYH�FRXQWLHV�DQG�8WDK�6WDWH�3DUNV���&RRUGLQDWLRQ�LV�WR�EH

DFFRPSOLVKHG�E\�LQWHU�ORFDO�DJUHHPHQWV�DQG�D�FRRUGLQDWLQJ�FRXQFLO�FRPSULVHG�RI�UHSUHVHQWDWLYHV

RI�HDFK�MXULVGLFWLRQ���$�FRRUGLQDWHG�WUDLQLQJ�HIIRUW�LV�DFFRPSOLVKHG�DW�OHDVW�\HDUO\�RQ�WKH�ODNH

DORQJ�ZLWK�\HDUO\�PHHWLQJV�

7ZR�VWDWH�SDUNV�RQ�WKH�*UHDW�6DOW�/DNH�SURYLGH�HTXLSPHQW�DQG�H[SHUWLVH�IRU�VHDUFK�DQG

UHVFXH��6DOWDLU�0DULQD�SURYLGHV����KRXU�VHUYLFH�ZLWK�D���
�%RVWRQ�:KDOHU���$QWHORSH�,VODQG

SURYLGHV����KRXU�VHUYLFH�ZLWK�D���
�DQG���
�%RVWRQ�:KDOHU�DQ���
�$LU�ERDW�DQG���
�3UDP���7KH

LQLWLDO�LQIRUPDWLRQ�FROOHFWHG�E\�DJHQFLHV�UHFHLYLQJ�HPHUJHQF\�PHVVDJHV�ZLOO�GLFWDWH�ZKDW�ERDW�RU

ERDWV�ZLOO�UHVSRQG�WR�WKH�LQFLGHQW���&XUUHQWO\�UHVRXUFHV�DUH�QRW�DYDLODEOH�WR�UHVSRQG�DGHTXDWHO\�WR



���

DQ�DLUOLQHU�FUDVKLQJ�RQ�DSSURDFK�RU�GHSDUWXUH�IURP�6DOW�/DNH�,QWHUQDWLRQDO�$LUSRUW���7KH�IOLJKW

SDWKV�GLUHFW�DLUFUDIW�RYHU�%HDU�5LYHU�%D\��2JGHQ�%D\�DQG�)DUPLQJWRQ�%D\���7KHVH�VKDOORZ�DUHDV

DUH�KDUG�WR�SODFH�UHVFXH�HTXLSPHQW�LQWR��DQG�XVXDOO\�WKH�UHVSRQVH�ZLOO�EH�E\�DLU�ERDW�RQO\���7KH

'LYLVLRQ�RI�3DUNV�DQG�5HFUHDWLRQ�KDV�DQ�DLU�ERDW�DVVLJQHG�WR�:LOODUG�%D\�DQG�RQH�RQ�$QWHORSH

,VODQG���,I�DQ�DLUOLQHU�JRHV�GRZQ��RWKHU�VRXUFHV�RI�ERDWV�ZLOO�EH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV

DQG�WKH�8WDK�$LU�%RDW�$VVRFLDWLRQ���7KLV�DVVRFLDWLRQ�KDG�RIIHUHG�WKHLU�KHOS�DW�DQ\WLPH�ZKHQ

UHTXHVWHG���$LU�ERDWV�FDQ�JHQHUDOO\�RQO\�FDUU\�IRXU�SDVVHQJHUV�VDIHO\�

5HVSRQVH�WLPH�WR�����RI�VHDUFK�DQG�UHVFXHV�UHTXHVWV�LV�XVXDOO\�WKLUW\�PLQXWHV�RU�OHVV�

GHSHQGLQJ�RQ�WKH�WLPH�RI�GD\���5HVSRQVH�WLPH�WR�RXWO\LQJ�DUHDV�VXFK�DV�WKH�%HDU�5LYHU�%D\�RU�WKH

QRUWK�DUP�FDQ�WDNH�RYHU�WZR�KRXUV��VLQFH�ERDWV�PXVW�EH�WUDLOHUHG�WR�RWKHU�ORFDWLRQV�DQG�ODXQFKHG��

7KH�RQO\�ERDW�UDPS��/LWWOH�9DOOH\�+DUERU��DYDLODEOH�IRU�UHVFXHV�RQ�WKH�QRUWK�DUP�LV�RI�SRRU

TXDOLW\���7KH�SRRU�TXDOLW\�DQG�UHODWLYH�LQDFFHVVLELOLW\��DFURVV�SULYDWH�ODQG��RI�WKH�/LWWOH�9DOOH\

+DUERU�UDPS�FRPSOLFDWHV�UHVFXHV�RQ�WKH�QRUWK�DUP�

8WDK�3DUNV�DQG�5HFUHDWLRQ�VWDII�ZLOO�PRVW�OLNHO\�JHW�LQYROYHG�RQ�DOO�HPHUJHQFLHV�GXH�WR

ORFDWLRQ��H[SHUWLVH�DQG�HTXLSPHQW���$OO�ILYH�FRXQWLHV�KDYH�DVVRUWHG�HTXLSPHQW�DQG�YROXQWHHU

VHDUFK�DQG�UHVFXH�WHDPV�WR�DVVLVW�ZLWK�YDULRXV�W\SHV�RI�HPHUJHQFLHV���7KH�IXWXUH�QHHGV�IRU�WKLV

ODNH�DUH�ILYH�WR�WHQ�SDVVHQJHU�+RYHUFUDIWV�ZKLFK�ZRXOG�EH�LGHDO��LQ�PRVW�FRQGLWLRQV��IRU�VKDOORZ

ZDWHU�UHVFXHV�



/,7(5$785(�&,7('

7KLV�LQIRUPDWLRQ�ZLOO�EH�DYDLODEOH�WKH�ZHHN�RI�1RYHPEHU���������������,I�\RX�QHHG�WKLV

LQIRUPDWLRQ�ULJKW�DZD\�SOHDVH�FRQWDFW�%UHQGD�/DQGXUHWK�DW��������������

6RUU\�IRU�DQ\�LQFRQYHQLHQFH�WKLV�PD\�FDXVH�



$33(1',;�$

:$7(5�',6&+$5*(�3(50,76�21�7+(�*5($7�6$/7�/$.(

6HZDJH�7UHDWPHQW�)DFLOLWLHV

6RXWK�'DYLV�&RXQW\�1RUWK�:DVWHZDWHU�7UHDWPHQW�3ODQW���3HUPLW�1XPEHU�87�������

7KH�SODQW�LV�ORFDWHG�DW������:HVW������1RUWK�LQ�:HVW�%RXQWLIXO��8WDK�ZLWK�WKH�RXWIDOO�V��ORFDWHG

DW�ODWLWXGH����GHJUHHV���
���
©�WR�LWV�UHFHLYLQJ�ZDWHUV��WKH�6WDWH�&DQDO��&ODVV����ZKLFK�IORZV�LQWR

)DUPLQJWRQ�%D\�%LUG�5HIXJH��&ODVV��&�	��'��DQG�WKHQ�WR�WKH�*UHDW�6DOW�/DNH���7KLV�IDFLOLW\

VHUYHV�WKH�FLWLHV�RI�&HQWHUYLOOH��:HVW�%RXQWLIXO��:RRGV�&URVV�DQG�SDUWV�RI�%RXQWLIXO���'XULQJ

������WKLV�SODQW�FRPSOHWHG�LWV�H[SDQVLRQ�DQG�UHKDELOLWDWLRQ�LPSURYHPHQWV��

6RXWK�'DYLV�&RXQW\�6RXWK�:DVWHZDWHU�7UHDWPHQW�3ODQW���3HUPLW�1XPEHU�87���������

7KH�SODQW�LV�ORFDWHG�DW������:HVW�&HQWHU�6WUHHW�LQ�1RUWK�6DOW�/DNH�&LW\�LQ�'DYLV�&RXQW\���7KH

RXWIDOO�LV�ORFDWHG�DW�ODWLWXGH����GHJUHHV���
�����DQG�ORQJLWXGH�����GHJUHHV���
�����WR�GLVFKDUJH

LQWR�WKH�-RUGDQ�5LYHU��&ODVV��%���%���'��DQG����DQG�WR�WKH�*UHDW�6DOW�/DNH�DIWHU�D�SDUWLDO

GLYHUVLRQ�LQWR�D�FDQDO�WKDW�ZDWHUV�WKH�)DUPLQJWRQ�%D\�:DWHUIRZO�0DQDJHPHQW�$UHD��&ODVV��&

DQG��'��DQG�DGMDFHQW�ZHWODQGV���7KLV�IDFLOLW\�ZDV�HVWDEOLVKHG�LQ�������EXW�ZDV�H[SDQGHG�DQG

XSJUDGHG�LQ��������,W�VHUYLFHV�%RXQWLIXO��1RUWK�6DOW�/DNH�DQG�:RRGV�&URVV�ZLWK�D�VHUYLFH

SRSXODWLRQ�RYHU���������

�

1RUWK�'DYLV�&RXQW\�6HZHU�'LVWULFW���3HUPLW�1XPEHU�87����������7KH�SODQW�LV�ORFDWHG�DW�

:HVW������6RXWK��6\UDFXVH��8WDK�ZLWK�RXWIDOOV�ORFDWHG�DW�ODWLWXGH����GHJUHHV���
�����DQG

ORQJLWXGH�����GHJUHHV���
�����DW������ZKLFK�HPSWLHV�LQWR�DQ�XQQDPHG�LUULJDWLRQ�UHWXUQ�GUDLQDJH

GLWFK�ZLWK�IORZV�LQWR�WKH�*UHDW�6DOW�/DNH���7KLV�GLVWULFW�VHUYHV�WKH�PXQLFLSDOLWLHV�RI�&OHDUILHOG�

&OLQWRQ��/D\WRQ��5R\��6XQVHW��6\UDFXVH�DQG�:HVW�3RLQW�DQG�SRUWLRQV�RI�XQLQFRUSRUDWHG�'DYLV

&RXQW\�LQ�DGGLWLRQ�WR�+LOO�$LU�)RUFH�%DVH�DQG�WKH�)UHHSRUW�&HQWHU�ZLWK�D�WRWDO�SRSXODWLRQ�RI

DSSUR[LPDWHO\���������SHRSOH���7KH�IDFLOLW\�FRPSOHWHG�LWV�PRVW�UHFHQW�XSJUDGH�GXULQJ�������

7KLV�SODQW�JHQHUDWHV�RYHU������GU\�WRQV�RI�GLJHVWHG�VOXGJH�LQ������ZKLFK�LV�VWRUHG�IRU�DW�OHDVW�RQH

\HDU�DQG�WKHQ�LV�WUDQVSRUWHG�WR�WKH�(DVW�&DUERQ�/DQGILOO��

&HQWUDO�'DYLV�&RXQW\�6HZHU�'LVWULFW���3HUPLW�1XPEHU�87����������7KH�SODQW�LV�ORFDWHG

DSSUR[LPDWHO\�WZR�PLOHV�VRXWK�RI�.D\VYLOOH��8WDK�LQ�6HFWLRQ�����7RZQVKLS���1RUWK��5DQJH��

:HVW���7KLV�IDFLOLW\�HPSWLHV�LQWR�DQ�XQQDPHG�LUULJDWLRQ�GLWFK�VRXWK�RI�WKH�SODQW�LQWR�RXWIDOO����

DQG�WR�DQRWKHU�XQQDPHG�LUULJDWLRQ�GLWFK�ZHVW�RI�WKH�WUHDWPHQW�SODQW�IURP�RXWIDOO�����ERWK�RI

ZKLFK�WHUPLQDWH�LQ�WKH�*UHDW�6DOW�/DNH������������������

&HQWUDO�:HEHU�6HZHU�,PSURYHPHQW�'LVWULFW���3HUPLW�1XPEHU�87���������7KH�SODQW�LV

ORFDWHG�DW�ODWLWXGH����GHJUHHV���
�����DQG�ORQJLWXGH�����GHJUHHV���������DQG�GLVFKDUJHV�LQWR�WKH

:DUUHQ�&DQDO��&ODVV�����WKHQFH�WR�WKH�:HEHU�5LYHU��&ODVV��%���&���'��DQG����DQG�ILQDOO\�HPSWLHV

LQWR�WKH�*UHDW�6DOW�/DNH���7KLV�IDFLOLW\�VHUYHV�)DUU�:HVW��+DUULVYLOOH��1RUWK�2JGHQ��2JGHQ�

3OHDVDQW�9LHZ��5LYHUGDOH��6RXWK�2JGHQ�DQG�:DVKLQJWRQ�7HUUDFH�ZLWK�D�SRSXODWLRQ�RI�RYHU

���������

0LQHUDO�([WUDFWLRQ�,QGXVWULHV



0DJQHVLXP�&RUSRUDWLRQ�RI�$PHULFD���3HUPLW�1XPEHU��87����������0DJ&RUS

PDQXIDFWXUHV�FKORULQH�DQG�FDOFLXP�FKORULGH���7KH�SODQW�LV�ORFDWHG�RQ�WKH�ZHVW�VLGH�RI�WKH�ODNH�LQ

5RZOH\��8WDK�DW�DSSUR[LPDWHO\�ODWLWXGH����GHJUHHV���
���
�DQG�ORQJLWXGH�����GHJUHHV���
������

0DJ&RUS�KDV�D�QR�GLVFKDUJH�SHUPLW�DQG�GLVFKDUJH�IURP�RU�E\SDVV�RI�WKH�KROGLQJ�SRQG�LV

VSHFLILFDOO\�SURKLELWHG�IRU�WKLV�IDFLOLW\��KRZHYHU�WKH\�DUH�UHTXLUHG�WR�PRQLWRU�FDOFLXP��7'6��LURQ

DQG�S+�RQ�D�TXDUWHUO\�EDVLV�E\�JUDE�VDPSOH�DW�D�WHVW�ZHOO�DQG�RQ�VWDQGLQJ�ZDWHU�EHWZHHQ�WKH

ZDVWHZDWHU�SRQG�GLNHV�DQG�WKH�*UHDW�6DOW�/DNH���$�S+�ORZHU�WKDQ�����UHTXLUHV�6WDWH�DQG�(3$

QRWLILFDWLRQ���,I�WKLV�GDWD�VXJJHVWV�DQ\�VHHSDJH�IURP�0DJFRUS©V�ZDVWHZDWHU�SRQG�0DJFRUS�PXVW

GHYHORS�DQG�LPSOHPHQW�D�FRQWURO�SODQ���7KH�SODQW�GLVFKDUJHV���PLOOLRQ�JDOORQV�RI�ORZ�S+

ZDVWHZDWHU�SHU�GD\�LQWR�D�WRWDO�FRQWDLQPHQW�SRQG�DQG�D�SRUWLRQ�LV�UHDFWHG�ZLWK�FDOFLXP�FDUERQDWH

WR�SURGXFH�FDOFLXP�FKORULGH�ZKLFK�UDLVHV�WKH�S+�RI�WKH�DFLG�ZDVWHZDWHU���7ZR�LQFLGHQWV�RI

VHHSDJH�KDYH�EHHQ�GHWHFWHG�VLQFH�1RYHPEHU�������DQG�QHLWKHU�RI�WKHVH�TXDOLI\�DV�RXWIDOOV

EHFDXVH�WKH\�GLG�QRW�UHVXOW�LQ�D�GLVFKDUJH�LQWR�ZDWHUV�RI�WKH�8QLWHG�6WDWHV��DV�RI�D������OHWWHU�

FKHFNLQJ�ZLWK�*D\OH�6PLWK�'(4�����

*UHDW�6DOW�/DNH�0LQHUDOV��,0&�.DOLXP�&RUSRUDWLRQ����3HUPLW�1XPEHU��87���������

*UHDW�6DOW�/DNH�0LQHUDOV�&RUSRUDWLRQ�LV�ORFDWHG�LQ�2JGHQ��8WDK�DQG�SURGXFHV�SRWDVVLXP�VXOIDWH

�SRWDVK���VRGLXP�FKORULGH�DQG�PDJQHVLXP�FKORULGH���7KH�ZDVWHZDWHU�IURP�WKH�SURFHVVLQJ�RI

SRWDVK�ZLWK�OLJQRVXOIRQDWHV�ZKLFK�DUH�XVHG�DV�D�ELQGHU�LQ�WKH�FRPSDFWLRQ�SURFHVV�ZKLFK�SURGXFHV

GXVW�ZKLFK�LV�FRQWUROOHG�E\�D�ZW�VFUXEEHU���:DVWHZDWHU�IURP�WKH�VFUXEEHU�LV�GLVFKDUJHG�EDFN�WR

WKH�*UHDW�6DOW�/DNH�ZLWK�ELWWHUQV���7KH�GLVFKDUJH�SRLQW�LV�ORFDWHG�DW�DSSUR[LPDWHO\�ODWLWXGH���

GHJUHHV���
����DQG�ORQJLWXGH�RI�����GHJUHHV���
�����DQG�WKH�DYHUDJH�IORZ�LV�����PLOOLRQ�JDOORQV

SHU�GD\���:DVK�ZDWHU�LV�WDNHQ�IURP�WKH�:LOODUG�%D\�5HVHUYRLU���7KH�DYHUDJH�FRQFHQWUDWLRQ�RI

7RWDO�6XVSHQGHG�6ROLGV��766��LV�JUHDWHU�LQ�WKH�LQIOXHQW��WKDQ�LQ�WKH�HIIOXHQW��PRUH�VROLGV�DUH

EURXJKW�LQWR�WKH�V\VWHP�WKDQ�DUH�GLVFKDUJHG��DQG�WKLV�PDNHV�LW�GLIILFXOW�IRU�*6/�0LQHUDOV�WR�PHHW

LWV�766�OLPLWV���*6/�0LQHUDOV�LV�DOVR�UHTXLUHG�WR�GHYHORS�D�VSLOO�SUHYHQWLRQ�FRQWURO�DQG

FRXQWHUPHDVXUH�SODQ�IRU�WKRVH�DUHDV�ZKHUH�OLJQRQVXOIRQDWH�LV�VWRUHG�DQG�VKDOO�RQO\�XVH

OLJQRVXOIRQDWH�SURGXFHG�ZLWKRXW�WKH�XVH�RI�FKORULQH���$�QHZ�SURSRVDO�WR�GLVFKDUJH�LV�XQGHU

FRQVLGHUDWLRQ�DQG�LQYROYHV�SXVKLQJ�VDOW�RII�WKH�ZHVWHUQ�HGJH�RI�WKH�GLNHV�RQ�WKHLU�HYDSRUDWLRQ

SRQGV�LQWR�WKH�%HDU�5LYHU�%D\���6DOW�LV�FXUUHQWO\�GLVSRVHG�RI�E\�IOXVKLQJ�WKH�HYDSRUDWLRQ�SRQGV

ZLWK�ZDWHU�IURP�%HDU�5LYHU�%D\�DQG�GHOLYHULQJ�LW�LQWR�WKH�PDLQ�ERG\�RI�WKH�ODNH�DQG�%HDU�5LYHU

%D\���86):6��'15��'(4�DQG�*6/�0LQHUDOV�DUH�ZRUNLQJ�WRJHWKHU�WR�FRQGXFW�D�PRQLWRULQJ

SURJUDP�WR�GHWHUPLQH�SRWHQWLDO�LPSDFWV�LI�DQ\�WR�%HDU�5LYHU�%D\�

$N]R�6DOW�,QFRUSRUDWHG���3HUPLW�1XPEHU�87����������7KHUH�DUH�WZR�SRLQWV�RI�GLVFKDUJH�

RQH�DW�/DNH�3RLQW�DQG�WKH�RWKHU�DW�7LPSLH�6SULQJV���7KH�/DNH�3RLQW�IDFLOLW\�GLVFKDUJHV�SURFHVV

VFUXE�DQG�ZDVK�ZDWHU�ZKLFK�LV�XVHG�WR�FOHDQ�WKH�VDOW�DQG�LV�WKHQ�GLUHFWHG�LQWR�WKHLU�VRODU�SRQGV

ZKLFK�HYHQWXDOO\�HPSW\�LQWR�WKH�*UHDW�6DOW�/DNH���7KH�/DNH�3RLQW�RXWIDOO�LV�ORFDWHG�DW�ODWLWXGH���

GHJUHHV���
�����DQG�D�ORQJLWXGH�RI�����GHJUHHV���
�������7KH�7LPSLH�6SULQJV�RXWIDOO�LV�ORFDWHG�DW

ODWLWXGH����GHJUHHV���
����DQG�GLVFKDUJHV�ELWWHUQV�DQG�VRPH�ZDVK�ZDWHU�LQWR�WKH�ODNH�

0RUWRQ�*UDQWVYLOOH�6DOW���3HUPLW�1XPEHU�87����������0RUWRQ�UHWXUQV�ELWWHUQV�WR�WKH

ODNH�YLD�GLVFKDUJH������ZKLFK�LV�ORFDWHG�DW�D�ODWLWXGH�RI����GHJUHHV���
����DQG�D�ORQJLWXGH�RI����

GHJUHHV���
�������7KH�VDOW�LV�ZDVKHG�ZLWK�ODNH�ZDWHU�ZKLFK�LV�DOVR�XVHG�WR�RSHUDWH�D�GXVW�FROOHFWRU��

2QH�ZHOO�RQ�WKH�SURSHUW\�LV�XVHG�IRU�ILUH�FRQWURO���'ULQNLQJ�ZDWHU�LV�KDXOHG�LQ�IURP�*UDQWVYLOOH

DQG�RIILFH�ZDVWHZDWHU�LV�GLVSRVHG�RI�LQ�D�VHSWLF�WDQN�DQG�GUDLQ�ILHOG��



6DOW�/DNH�&LW\�,QWHUQDWLRQDO�$LUSRUW�

7KLV�IDFLOLW\�LV�SXEOLF�WUDQVSRUWDWLRQ�DLUSRUW�ZKLFK�OHDVHV�VSDFH�DQG�VHUYLFHV�WR�DLUOLQH

FRPSDQLHV�DQG�RWKHU�SURYLGLQJ�VXSSRUW�VHUYLFHV��6/,$�LV�ORFDWHG�DW�����1RUWK�7HUPLQDO�'ULYH�LQ

6DOW�/DNH�&LW\��8WDK�DQG�KDV�WKUHH�RXWIDOOV�ORFDWHG�DW�RXWIDOO�����ODWLWXGH����GHJUHHV���
�����

ORQJLWXGH�����GHJUHHV���
������RXWIDOO�����ODWLWXGH����GHJUHHV���
������ORQJLWXGH�����GHJUHHV���


����DQG�RXWIDOO�����ODWLWXGH����GHJUHHV���
������ORQJLWXGH�����GHJUHHV���
�������2XWIDOO������LV�D

VWRUP�ZDWHU�UXQRII�GLVFKDUJH�ZKLFK�IORZV�WR�WKH�&LW\�'UDLQ��&ODVV������2XWIDOOV�����DQG����

GLVFKDUJH�LQWR�WKH�6XUSOXV�&DQDO��&ODVV��%��&ODVV��'�DQG�&ODVV����ZKLFK�HPSWLHV�LQWR�WKH�*UHDW

6DOW�/DNH���7KH�QRUWK�HQG�SRUWLRQ�RI�WKH�6/&,$�SURSHUW\�GUDLQV�QRUWKZDUG�RYHU�D�QDWXUDO�JUDGLHQW

WKURXJK�JUDVV�DQG�PDUVK�WRZDUGV�WKH�*UHDW�6DOW�ODNH�DQG�LV�QRW�UHJXODWHG�E\�WKLV�SHUPLW�EHFDXVH�LW

LV�FRQVLGHUHG�D�QRQ�SRLQW�GLVFKDUJH���3RVVLEOH�FRQWDPLQDQWV�GLVFKDUJHG�ZLWK�VWRUP�ZDWHU�RU

FRQYH\HG�WR�WKH�VDQLWDU\�VHZHU�DW�WKH�DLUSRUW�LQFOXGH�DLUSRUW�GHLFLQJ�DQWL�LFLQJ�IOXLGV��VSLOOV�RI�IXHO

RLO��K\GUDXOLF�RLO��VROYHQWV��VROLGV��GHWHUJHQWV��PHWDOV��ILUH�ILJKWLQJ�IOXLGV��DQG�ODYDWRU\�ZDVWH���

0LQLQJ�DQG�2LO�5HILQLQJ�,QGXVWULHV

.HQQHFRWW�8WDK�&RSSHU���3HUPLW�1XPEHU�87����������7KH�.HQQHFRWW�8WDK�&RSSHU

�.8&��RSHUDWLRQV�LQFOXGH�D�ODUJH�RSHQ�SLW�PLQH�DQG�PDLQ�FRQFHQWUDWRU�IDFLOLWLHV�QHDU�&RSSHUWRQ�

DQG�D�VHFRQG�FRQFHQWUDWRU��WDLOLQJV�LPSRXQGPHQW��SRZHU�SODQW��VPHOWHU��DQG�D�UHILQHU\�FRPSOH[

ORFDWHG�QHDU�0DJQD��ERWK�LQ�ZHVWHUQ�6DOW�/DNH�&RXQW\���7KH�SURFHVV�ZDWHU�V\VWHP�LQFOXGHV�D

OHDFK�ZDWHU�FROOHFWLRQ�V\VWHP�DQG�WKH�GRXEOH�OLQHG�6PDOO�%LQJKDP�5HVHUYRLU��ZKLFK�LV�SURWHFWHG

IURP�RYHUIORZ�E\�WKH�/DUJH�%LQJKDP�5HVHUYRLU���7KH�PLQLQJ�DQG�SURFHVVLQJ�IDFLOLWLHV�KDYH

GLVFKDUJH�RXWIDOOV�DW�IRXU�SRLQWV�RI�GLVFKDUJH�WR�WKH�&���GLWFK��&ODVV�����RQH�WR�WKH�-RUGDQ�5LYHU

DQG�/LWWOH�9DOOH\�:DVK��WZR�LQ�3LQH�&DQ\RQ�&UHHN��DQG�RQH�LQ�%XWWHUILHOG�&UHHN���8QWLO�UHFHQWO\�

WDLOLQJV�SRQG�GLVFKDUJHV�ZHUH�URXWHG�WR�WKH�&���GLWFK��ZKLFK�HPSWLHG�GLUHFWO\�LQWR�WKH�*UHDW�6DOW

/DNH���7KH�&���GLWFK�KDV�EHHQ�UHURXWHG�WR�GLVFKDUJH�LQWR�/HH�&UHHN�IRU�WKH�GXUDWLRQ�RI�D�WDLOLQJV

LPSRXQGPHQW�H[SDQVLRQ�SURMHFW��EXW�ZLOO�EH�UHORFDWHG�WR�LWV�RULJLQDO�SRLQW�RI�GLVFKDUJH�WR�WKH

ODNH�ZKHQ�WKH�SURMHFW�LV�FRPSOHWH���/HH�&UHHN�GLVFKDUJHV�LQWR�WKH�*UHDW�6DOW�/DNH���$�QHZ

IDFLOLWLHV�VHZDJH�WUHDWPHQW�SODQW�ZLOO�GLVFKDUJH�WR�WKH�:HVW�&���GLWFK��&ODVV�����RU�HIIOXHQW�ZLOO

EH�UHF\FOHG�WR�WKH�SURFHVV�ZDWHU�FLUFXLW���6WRUP�ZDWHU�IURP�WKH�VPHOWHU�DUHD�IORZV�LQWR�DQ

XQQDPHG�GUDLQDJH�DQG�WKHQ�LQWR�WKH�*UHDW�6DOW�/DNH���$FWLYH�PLQH�GUDLQDJH�FDQ�EH�GLVFKDUJHG�WR

WKH�-RUGDQ�5LYHU��DQG�LQDFWLYH�PLQH�WXQQHOV�GLVFKDUJH�WR�%XWWHUILHOG�&UHHN��D�WULEXWDU\�WR�WKH

-RUGDQ�5LYHU��DQG�LQWR�3LQH�&DQ\RQ�&UHHN��ZKLFK�LV�DQ�HSKHPHUDO�VWUHDP�LQ�7RRHOH�&RXQW\��

6WRUP�ZDWHU�IURP�DQ�DUHD�ORFDWHG�WR�WKH�6RXWKHVW�RI�WKH�QRUWK�FRQFHQWUDWRU�FRPSOH[�PD\�IORZ

LQWR�/LWWOH�9DOOH\�:DVK��ZKLFK�LV�XVXDOO\�GU\�

&KHYURQ�86$�,QF����3HUPLW�1XPEHU�87����������&KHYURQ�RSHUDWHV�D�SHWUROHXP�UHILQHU\

IDFLOLW\�ORFDWHG�DW������1RUWK������:HVW�LQ�6DOW�/DNH�&LW\��DW�D�ODWLWXGH�RI����GHJUHHV���
�����DQG

ORQJLWXGH�����GHJUHHV���
�������7KH�ZDVWH�ZDWHU�WUHDWPHQW�V\VWHP��::76��ZDV�PRGLILHG

EHWZHHQ�����������7KH�ILYH�DHURELF�WUHDWPHQW�ODJRRQV�ZHUH�HOLPLQDWHG�DQG�UHSODFHG�E\�D

ELRORJLFDO�PHFKDQLFDO�V\VWHP���7KH�GLVFKDUJH�IORZV�LQWR�WKH�2LO�'UDLQ�&DQDO��&ODVV����DQG

HYHQWXDOO\�LQWR�WKH�*UHDW�6DOW�/DNH���7KH�DYHUDJH�GLVFKDUJH�IORZ�LV������PLOOLRQ�JDOORQV�SHU�GD\

DQG�DOO�UHILQHU\��SLSHOLQH��PDUNHWLQJ�RSHUDWLRQV��ZDVWHZDWHU�DQG�VWRUP�ZDWHU�LV�WUHDWHG�E\�WKLV

LPSURYHG�::76�
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([LVWLQJ�8VHV��/HDVHV�DQG�3HUPLWV

*UD]LQJ�3HUPLWV�DQG�(DVHPHQWV

7KHUH�DUH�QLQH�DFWLYH�JUD]LQJ�SHUPLWV�RQ�VRYHUHLJQ�ODQG�WKH�ZHVW�.D\VYLOOH�DQG�ZHVW

/D\WRQ�PDUVKHV�LQ�'DYLV�&RXQW\���6RYHUHLJQ�ODQG�JUD]LQJ�SHUPLWV�PD\�EH�WHUPLQDWHG�RQ�VKRUW

QRWLFH����(DVHPHQWV�RQ�VRYHUHLJQ�ODQG�LQFOXGH�WZR�UDLOURDG�FURVVLQJV��$QWHORSH�,VODQG�DFFHVV

�QRUWK�DQG�VRXWK���SRZHU�OLQHV�DQG�PLQHUDO�UHODWHG�GHYHORSPHQWV��H�J��EULQH�LQWDNH�FDQDOV��WKH

%HKUHQV�7UHQFK���

6RYHUHLJQ�/DQG�6XUIDFH�/HDVHV��ZLWK�0DS���UHIHUHQFH�

0LOLWDU\�%XIIHU�=RQH��6SHFLDO�8VH�/HDVH������$���

7KLV�OHDVH�FRYHUV�WKH�ODNHZDUG�H[WHQVLRQ�RI�WKH�+LOO�$LU�)RUFH�%RPELQJ�DQG�*XQQHU\�5DQJH��

7KH�OHDVH�JUDQWV�H[FOXVLYH�ULJKWV�WR�WKH�VXUIDFH�XVH�RI�WKH�ODQG�ZKHWKHU�LQXQGDWHG�RU�QRW��7KH

SULPDU\�SXUSRVH�LV�WR�SURYLGH�D�EXIIHU�DURXQG�OLYH�ILUH�WDUJHW�DUHDV���%HFDXVH�WKH�DUHD�ZDV�XVHG

IRU�ERPELQJ�SUDFWLFH�GXULQJ�:RUOG�:DU�,,��DQG�VLQFH�HUUDQW�SURMHFWLOHV�RFFDVLRQDOO\�ODQG�RQ�WKH

SURSHUW\�XQGHU�WKH�SUHVHQW�XVH��XQH[SORGHG�RUGQDQFH�OLNHO\�H[LVWV�RQ�VRYHUHLJQ�ODQG�

/DNH�)URQW�'XFN�&OXE��6SHFLDO�8VH�/HDVH������$���

7KLV�OHDVH�LV�SDUW�RI�D�QHJRWLDWHG�VHWWOHPHQW�RI�D�ODQG�RZQHUVKLS�GLVSXWH�LQ�WKH�DUHD���7KH�OHDVH

DXWKRUL]HV�PDLQWHQDQFH�RI�ZDWHUIRZO�KDELWDW��ZDWHUIRZO�SURSDJDWLRQ��UHFUHDWLRQ�DQG�DFWLYLWLHV

UHODWLQJ�WR�ZDWHUIRZO�KXQWLQJ�E\�FOXE�PHPEHUV���([FHSW�IRU�WKH�FUHDWLRQ�RI�ZDWHUIRZO�KDELWDW��WKH

VRYHUHLJQ�ODQG�LV�WR�UHPDLQ�LQ�D�QDWXUDO�VWDWH���

6SLUDO�-HWW\��6SHFLDO�8VH�/HDVH������$���

7KH�6SLUDO�-HWW\�LV�8WDK©V�PRVW�IDPRXV�LQWHUQDWLRQDO�ZRUN�RI�DUW���,W�LV�DQ�¦HDUWKZRUN�VFXOSWXUH§

RQ�VRYHUHLJQ�ODQG�RII�5R]HO�3RLQW�LQ�WKH�QRUWK�DUP�RI�*UHDW�6DOW�/DNH���7KH�MHWW\�ZDV�FRQVWUXFWHG

LQ������E\�5REHUW�6PLWKVRQ���,Q�WKH�\HDUV�IROORZLQJ�LWV�FUHDWLRQ�LW�UHFHLYHG�D�ZHDOWK�RI�SXEOLFLW\

LQ�WKH�QDWLRQDO�SUHVV��SKRWRJUDSKV�LQ�HYHU\�PDMRU�DUW�SHULRGLFDO��LQ�VXUYH\V�RI���WK�FHQWXU\�DUW�

DQG�PDJD]LQHV�RI�PRUH�JHQHUDO�FLUFXODWLRQ���7KH�6SLUDO�-HWW\�LV�DPRQJ�WKH�FODVVLFV�RI�PRGHUQ

VFXOSWXUH�DQG�KDV�EHHQ�YLHZHG�E\�PDQ\�LQWHUQDWLRQDO�YLVLWRUV�

7KH�VSLUDO��EXLOW�RI�EDVDOW�URFN��LV�DERXW������IHHW�LQ�OHQJWK�LQVLGH�DQ�DUHD�DSSUR[LPDWHO\�����IHHW

ORQJ�DQG�����IHHW�ZLGH���7KH�VLWH�LV�DFFHVVLEOH�YLD�URDGV�WKDW�OHDG�WR�5R]HO�3RLQW�IURP�*ROGHQ

6SLNH�1DWLRQDO�+LVWRULF�6LWH���2ULJLQDOO\�FUHDWHG�IRU�YLVXDO�HQMR\PHQW�IURP�WKH�DLU��VKRUH�DQG�RQ

WKH�MHWW\�LWVHOI��LW��PD\�EH�YHU\�GLIILFXOW�WR�VHH���'XULQJ�FRQVWUXFWLRQ�WKH�QRUWK�DUP�HOHYDWLRQ�ZDV

DURXQG������IHHW�DQG�WKH�MHWW\�H[WHQGHG�JHQHUDOO\�OHVV�WKDQ�WZR�IHHW�DERYH�WKH�ZDWHU���7KH�MHWW\

QRZ�OLHV�XQGHU�ZDWHU�EXW�LV�H[SRVHG�IURP�WLPH�WR�WLPH��



%RDW�+DUERU��6SHFLDO�8VH�/HDVH������$���

7KLV�OHDVH�SURYLGHV�D�SULYDWH�KDUERU�IRU�EULQH�VKULPS�KDUYHVWLQJ��

,QGXVWULDO�%XIIHU�=RQH��6SHFLDO�8VH�/HDVH������$����

7KLV�OHDVH�SURYLGHV�D�EXIIHU�]RQH�DURXQG�7KLRNRO©V�LOOXPLQDWLRQ�IODUH�WHVW�VLWH���3HUPLWWHG

DFWLYLWLHV�LQ�WKH�EXIIHU�]RQH�LQFOXGH�LQIUHTXHQW��WZR�WR�WKUHH�KRXUV�SHU�GD\��VHYHUDO�GD\V�SHU

PRQWK��FRQWURO�RI�SXEOLF�DFFHVV��XVH�RI�RII�KLJKZD\�YHKLFOHV�DQG�UHWULHYDO�RI�HUUDQW�KDUGZDUH�

%RDW�+DUERU��6SHFLDO�8VH�/HDVH�������$���

7KLV�OHDVH�SURYLGHV�D�SULYDWH�KDUERU�IRU�EULQH�VKULPS�KDUYHVWLQJ���7KH�KDUERU�DOVR�LV�XVHG�E\

7UHVWOHZRRG�IRU�WKH�VDOYDJH�RI�WKH�ROG�UDLOURDG�WUHVWOH�

6DOWDLU��6SHFLDO�8VH�/HDVH�����������$���

7KLV�OHDVH�LV�IRU�WKH�SXUSRVH�RI�GHYHORSLQJ�DQG�RSHUDWLQJ�UHFUHDWLRQ�RULHQWHG�FRQFHVVLRQV��6DOWDLU

5HVRUW�LV�ORFDWHG�KHUH�

6RYHUHLJQ�/DQG�0LQHUDO�/HDVHV��ZLWK�0DS���UHIHUHQFH�

,0&�.DOLXP�2JGHQ�&RUS��KROGV�QLQH�VHSDUDWH�OHDVHV�FRYHULQJ�DSSUR[LPDWHO\���������DFUHV��

0DMRU�GHYHORSPHQWV�LQFOXGH�HYDSRUDWLRQ�SRQGV�LQ�%HDU�5LYHU�%D\��%����&O\PDQ�%D\��%���DQG�D

SXPSLQJ�IDFLOLW\�RQ�WKH�ZHVW�VLGH�RI�3URPRQWRU\�3RLQW��%�����&RQFHQWUDWHG�EULQH�IURP�WKH

&O\PDQ�%D\�SRQG�LV�WUDQVSRUWHG�WR�WKH�SXPSLQJ�IDFLOLW\�YLD�WKH�¦%HKUHQV�7UHQFK§��DQ�XQGHUZDWHU

FDQDO�LQ�WKH�QRUWK�DUP�

0RUWRQ�,QWHUQDWLRQDO�KROGV�DQ����DFUH�OHDVH�IRU�D�EULQH�LQWDNH�FDQDO��%���HDVW�RI�6WDQVEXU\

,VODQG���0RUWRQ©V�HYDSRUDWLYH�SRQG�V\VWHP��%����LV�RQ�SULYDWH�DQG�VFKRRO�WUXVW�ODQG�

0DJ&RUS�KROGV�D��������DFUH�OHDVH�RQ�WKH�ZHVW�VLGH�RI�WKH�ODNH���7KH�OHDVH�LQFOXGHV�WKH

6WDQVEXU\�%DVLQ��%����DFUHDJH�DW�/DNHVLGH��%�����DQG�DFUHDJH�IRU�D�EULQH�FDQDO�EHWZHHQ�WKHVH

WZR�DUHDV���7KH�PDMRU�GHYHORSPHQW�RQ�VRYHUHLJQ�ODQG�LV�WKH�HYDSRUDWLRQ�EDVLQ�IRUPHG�E\�D�GLNH

UXQQLQJ�IURP�6WDQVEXU\�,VODQG�WR�%DGJHU�,VODQG�WR�WKH�SODQW�DW�5RZOH\���6RPH�EULQH�VKULPS

FRPSDQLHV�KDYH�FRQVWUXFWHG�KDUERU�IDFLOLWLHV�RII�WKH�0DJ&RUS�GLNH�

&DUJLOO�KROGV�QR�VRYHUHLJQ�ODQG�OHDVHV���%ULQH�LV�VXSSOLHG�WR�&DUJLOO�XQGHU�DQ�DJUHHPHQW�ZLWK

0DJ&RUS���&DUJLOO©V�SRQGV��%����DUH�RQ�SULYDWH�DQG�VFKRRO�WUXVW�ODQG�

2LO��JDV�DQG�K\GURFDUERQ�OHDVHV���7KHUH�DUH�VL[�DFWLYH�OHDVHV�RQ�WKH�ODNH���7ZR�RI�WKH�OHDVHV�DUH

DW�5R]HO�3RLQW��%���%����WZR�LQ�WKH�:HVW�5R]HO�RLO�ILHOG��%���%����DQG�WZR�RII�$QWHORSH�,VODQG�DW

6HD�*XOO�3RLQW��%����%������1RQH�DUH�SURGXFLQJ�DW�WKLV�WLPH��

����

1RUWK�6KRUH�/LPLWHG��%����KROGV�DQ�HDVHPHQW�IRU�D�EULQH�LQWDNH�FDQDO�DQG�D�UR\DOW\�DJUHHPHQW

IRU�SURGXFWLRQ�RI�FRQFHQWUDWHG�EULQH�IURP�SRQGV�RQ�SULYDWH�ODQG�



:LOGOLIH�DQG�:DWHUIRZO�0DQDJHPHQW�$UHDV��5HIXJHV�DQG�6DQFWXDULHV��ZLWK�0DS��

UHIHUHQFH�

/RFRPRWLYH�6SULQJV�:DWHUIRZO�0DQDJHPHQW�$UHD��'���

0DQDJHG�E\�WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�RQ�VWDWH�ODQG���

3XEOLF�6KRRWLQJ�*URXQGV�:DWHUIRZO�0DQDJHPHQW�$UHD��'���

0DQDJHG�E\�WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�RQ�IHGHUDO��VWDWH�DQG�VFKRRO�WUXVW�ODQG�

+DUROG�&UDQH�:DWHUIRZO�0DQDJHPHQW�$UHD��'���

0DQDJHG�E\�WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�RQ�VWDWH�ODQG�

2JGHQ�%D\�:DWHUIRZO�0DQDJHPHQW�$UHD��'���

0DQDJHG�E\�WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�RQ�VWDWH�ODQG�

+RZDUG�6ORXJK�:DWHUIRZO�0DQDJHPHQW�$UHD��'���

0DQDJHG�E\�WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�RQ�VWDWH�ODQG�

/D\WRQ�.D\VYLOOH�0DUVK�:LOGOLIH�0DQDJHPHQW�$UHD��'���

0DQDJHG�E\�WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�RQ�VWDWH�ODQG�

)DUPLQJWRQ�%D\�:DWHUIRZO�0DQDJHPHQW�$UHD��'���

0DQDJHG�E\�WKH�'LYLVLRQ�RI�:LOGOLIH�5HVRXUFHV�RQ�VWDWH�ODQG�

3DUNV�DQG�0DULQDV��ZLWK�0DS���UHIHUHQFH�

:LOODUG�%D\�6WDWH�3DUN��)���

0DQDJHG�E\�WKH�'LYLVLRQ�RI�3DUNV�DQG�5HFUHDWLRQ�RQ�IHGHUDO�ODQG�

$QWHORSH�,VODQG�6WDWH�3DUN��)���

0DQDJHG�E\�WKH�'LYLVLRQ�RI�3DUNV�DQG�5HFUHDWLRQ�RQ�VWDWH�ODQG�

*UHDW�6DOW�/DNH�0DULQD��)���

0DQDJHG�E\�WKH�'LYLVLRQ�RI�3DUNV�DQG�5HFUHDWLRQ�RQ�VWDWH�ODQG�

3HQGLQJ�/HDVH�$SSOLFDWLRQV

6SHFLDO�8VH�/HDVH������&���

7KLV�DSSOLFDWLRQ�LV�IRU�FRPPHUFLDO�KDUYHVW�RI�DOJDH�IURP�H[LVWLQJ�HYDSRUDWLYH�SRQGV���$�UHFRUG�RI

GHFLVLRQ�KDV�EHHQ�LVVXHG���/HDVH�QHJRWLDWLRQV�FRQWLQXH��

6SHFLDO�8VH�/HDVH������&���

7KLV�DSSOLFDWLRQ�LV�IRU�WKH�GHYHORSPHQW�DQG�RSHUDWLRQ�RI�D�FRPPHUFLDO�ERDW�KDUERU���7KH

DSSOLFDWLRQ�LV�EHLQJ�SURFHVVHG���



6SHFLDO�8VH�/HDVH�����������&���

7KLV�DSSOLFDWLRQ�LV�IRU�WKH�GHYHORSPHQW�DQG�RSHUDWLRQ�RI�D�FRPPHUFLDO�ERDW�KDUERU���$�UHFRUG�RI

GHFLVLRQ�KDV�EHHQ�LVVXHG���/HDVH�QHJRWLDWLRQV�FRQWLQXH�

6SHFLDO�8VH�/HDVH�����������&���

7KLV�DSSOLFDWLRQ�LV�IRU�GHYHORSHG�UHFUHDWLRQ�IDFLOLWLHV�DORQJ�WKH�EHDFK�DUHD�HDVW�IURP�6DOWDLU�WR

DQG�LQFOXGLQJ�WKH�ROG�6DOWDLU�SRZHU�VXEVWDWLRQ���7KH�DSSOLFDWLRQ�LV�EHLQJ�SURFHVVHG�

6SHFLDO�8VH�/HDVH�����������&���

7KLV�DSSOLFDWLRQ�LV�IRU�XVH�RI�WKH�ROG�6DOWDLU�SRZHU�VXEVWDWLRQ�EXLOGLQJ�IRU�VWRUDJH�DQG�VRPH

DGMDFHQW�VRYHUHLJQ�ODQG�IRU�GHYHORSHG�UHFUHDWLRQ���7KH�DSSOLFDWLRQ�LV�D�FRPSHWLQJ�DSSOLFDWLRQ

ZLWK����������DQG�LV�EHLQJ�SURFHVVHG�
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