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�
6XPPDU\�
�
3URMHFW�DQG�&OLHQW�
6RLO�UHVRXUFH�LQIRUPDWLRQ�DQG�LQGLFDWLYH�ODQG�UHKDELOLWDWLRQ�WHFKQLTXHV�ZHUH�UHTXHVWHG�E\�/	�0�&RDO�
/WG��YLD�5HVRXUFH�DQG�(QYLURQPHQWDO�0DQDJHPHQW�1HOVRQ�/WG��IRU�D�SURVSHFWLYH�RSHQFDVW�FRDO�PLQLQJ�
RSHUDWLRQ�LQ�WKH�IRUPHU�(VFDUSPHQW�3ODWHDX�:KDUHDWHD�XQGHUJURXQG�PLQLQJ�DUHD�RQ�WKH�VRXWK�HDVWHUQ�
IODQN�RI�WKH�'HQQLVWRQ�3ODWHDX��%XOOHU�UHJLRQ���
�
2EMHFWLYH�
7R�DVVHVV�WKH�VRLO�UHVRXUFHV�RYHU�WKH�(VFDUSPHQW�3URMHFW�DUHD�IRU�ODQG�DQG�KDELWDW�UHKDELOLWDWLRQ�
SODQQLQJ���
7R�SURYLGH�LQGLFDWLYH�ODQG�DQG�KDELWDW�UHKDELOLWDWLRQ�SODQQLQJ�IRU�SURVSHFWLYH�FRDO�PLQLQJ����
�
0HWKRGV�
6RLOV�ZHUH�HYDOXDWHG�IURP�WUDQVHFWV�DFURVV�WKH�ODQGVFDSH�E\�DXJXULQJ�WR�D�PD[LPXP�RI�����FP�GHSWK�
XVLQJ�D�'XWFK�FOD\�DXJHU��3URILOHV�WKDW�W\SLILHG�WKH�VRLOV�ZHUH�GHVFULEHG�DQG�SKRWRJUDSKHG�IURP�
H[FDYDWHG�FXWWLQJV��
�
6RLO�IHUWLOLW\�LV�GHVFULEHG�IURP�SXEOLVKHG�LQIRUPDWLRQ�IRU�UHOHYDQW�VRLOV�VDPSOHG�LQ�WKH�8SSHU�
:DLPDQJDURD�DUHD����
�
,QGLFDWLYH�ODQG�DQG�KDELWDW�UHKDELOLWDWLRQ�LVVXHV�DQG�WHFKQLTXHV�DUH�GHVFULEHG�IURP�H[SHULHQFH�RI�
UHVWRULQJ�LQGLJHQRXV�µSDNLKL¶�KHDWKODQG�DQG�SRGRFDUS�EHHFK�IRUHVW�YHJHWDWLRQ�RQ�PLQH�VLWHV�RQ�WKH�:HVW�
&RDVW���
�
6RLOV�
9HH�)RUW\�VHULHV��5RFN\�RU�2UWKLF�5DZ�6RLOV��DUH�WKH�GRPLQDQW�VRLOV��HVWLPDWHG�����RI�WKH�VRLO�FRYHU��
RYHU�WKH�SURMHFW�DUHD��0LQRU�VRLOV��HVWLPDWHG������DUH�7UHQW�VHULHV��*OH\�6RLOV��DQG�'HQQLVWRQ�VHULHV�
�HVWLPDWHG�����+XPXV�,URQ�3RG]ROV���ZKLFK�RFFXU�LQ�D�YHU\�FRPSOH[��ORFDOLVHG�SDWWHUQ�RQ�WKH�
SDYHPHQW�DQG�KLOO�VORSHV�ZLWK�WKH�9HH�)RUW\�VHULHV��9HH�)RUW\�VRLOV�ZHUH�WKH�RQO\�VRLOV�IRXQG�RQ�WKH�
URFN\�HVFDUSPHQW�IDFHV�DQG�VWHHS�VLGHG�VWUHDP�JXOOLHV��7KH�VRLOV�WHQG�WR�EH�DW�RU�QHDU�VDWXUDWLRQ�
WKURXJKRXW�WKH�\HDU�DQG�KDYH�YHU\�ORZ�IHUWLOLW\��SODQW�QXWULHQWV�EHLQJ�SUREDEO\�ODUJHO\�VXSSOLHG�IURP�WKH�
RUJDQLF�UHJLPH�UDWKHU�WKDQ�ZHDWKHULQJ�RI�WKH�PLQHUDO�VRLO��7KLV�DFFRXQWV�IRU�WKH�YHU\�VORZ�JURZWK�UDWHV�
RI�QDWLYH�SODQWV�RQ�WKH�FRDO�PHDVXUHV�VRLOV���
�
2QO\������SHUKDSV�OHVV��RI�WKH�(VFDUSPHQW�3URMHFW�DUHD�RI�DERXW�����KD�KDV�PDFKLQH�VDOYDJHDEOH�VRLOV��
7KH�DUHDV�ZKHUH�VRLO�VDOYDJH�LV�QRW�SUDFWLFDOO\�SRVVLEOH�DUH�EDUH�URFN�SDYHPHQWV��FUHYLFHV�LQ�WKH�
SDYHPHQW��DUHDV�ZKHUH�WKH�VRLO�KDV�EHHQ�VWULSSHG�DQG�HURGHG�WKURXJK�WUDFNLQJ��SURVSHFW�GULOOLQJ��DQG�
XQGHUJURXQG�PLQLQJ�RSHUDWLRQV��VWHHS�VLGHG�URFN\�DQG�ERXOGHU\�HVFDUSPHQWV�DQG�VWUHDP�JXOOLHV��DQG�
SHUKDSV�DUHDV�ZKHUH�VRLOV�DUH�OHVV�WKDQ�DERXW����PP�GHSWK��GHSHQGLQJ�RQ�WKH�PDFKLQHU\�XVHG���
�
,QGLFDWLYH�/DQG�5HKDELOLWDWLRQ�7HFKQLTXHV�
/DQG�UHKDELOLWDWLRQ�SODQQLQJ�FRQVWLWXWHV���SKDVHV������LQLWLDO�PLQH�GHYHORSPHQW������SURJUHVVLYH�
UHKDELOLWDWLRQ������PLQH�FORVXUH��DQG�����RQ�JRLQJ�PDLQWHQDQFH��7KH�JRDOV�RI�ODQG�UHKDELOLWDWLRQ�DUH�WR�
GHYHORS�LQGLJHQRXV�HFRV\VWHPV�IRU�FRQVHUYDWLRQ��LQFOXGLQJ�ZLOGOLIH�KDELWDW��DQG�UHFUHDWLRQDO�XVHV�LQ�
DFFRUG�ZLWK�WKH�REMHFWLYHV�RI�WKH�&RQVHUYDWLRQ�(VWDWH���
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�
1HZ�ODQGIRUPV�DQG�GUDLQDJH�V\VWHPV�WKDW�ILW�ZLWK�WKH�DGMDFHQW�ODQGVFDSHV�QHHG�WR�EH�GHYHORSHG�IURP�
WKH�RYHUEXUGHQ�URFN�GXPSV��7KH�GUDLQDJH�V\VWHP�ZLWKLQ�WKH�DUHD�GLVWXUEHG�E\�PLQLQJ�ZLOO�LQHYLWDEO\�EH�
DOWHUHG�DV�D�FRQVHTXHQFH�RI�PLQLQJ�DQG�ODQG�UHKDELOLWDWLRQ�RSHUDWLRQV��+RZHYHU��ODQGVFDSH�DQG�
GUDLQDJH�GHVLJQ�ZLOO�QHHG�WR�OLQN�ZLWK�WKH�H[LVWLQJ�GUDLQDJH�V\VWHPV��VWUHDPV��WR�WKH�&DVFDGH�&UHHN�
FDWFKPHQW�WR�WKH�HDVW�DQG�:KDUHDWHD�5LYHU�FDWFKPHQW�WR�WKH�ZHVW���
�
5HPHGLDO�WHFKQLTXHV�IRU�PDQDJHPHQW�RI�SRWHQWLDOO\�DFLG�IRUPLQJ�PDWHULDOV��3$)��DQG�UHIRUPDWLRQ�RI�
GUDLQDJH�V\VWHPV�PXVW�EH�LQFOXGHG�LQ�WKH�ODQG�UHKDELOLWDWLRQ�GHVLJQ��
�
$�FRPELQDWLRQ�RI�UHYHJHWDWLRQ�WHFKQLTXHV�DUH�UHFRPPHQGHG��
y��0DFKLQHU\�GLUHFW�WUDQVIHU��WUDQVORFDWLRQ��RI�µSDNLKL¶��PDQXND�VFUXE��DQG�SRGRFDUS�EHHFK�IRUHVW�ZKHUH�
SUDFWLFDEOH��
y��+DQG�GLUHFW�WUDQVIHU�RI�VDOYDJHDEOH�SODQWV�DQG�VPDOO�FOXPSV�RI�YHJHWDWLRQ��
y��6DOYDJH�DQG�UH�VSUHDG�ZRRG\�IRUHVW�YHJHWDWLRQ�DV�VODVK�IURP�VWHHS�URFN\�DQG�ERXOGHU\�HVFDUSPHQWV�
DQG�VWUHDP�JXOOLHV��SUHIHUDEO\�RQWR�PL[HG�WRSVRLO�DQG�YHJHWDWLRQ�RU�RYHUEXUGHQ�URFN�ILQHV��
y��+\GURVHHG�HQJLQHHUHG�URFN\�IDFHV�DQG�DQJOH�RI�UHSRVH�RYHUEXUGHQ�GXPS�VLGH�VORSHV�ZLWK�FRORQLVLQJ�
SODQWV��EDVHG�RQ�PRVVHV��DQG�VHHGV�RI�DSSURSULDWH�QDWLYH�VSHFLHV��
y��)HUWLOL]HG�SODQWLQJV�RI�QXUVHU\�UDLVHG�SODQWV�LQWR�PL[HG�VRLO�DQG�ZDVWH�URFN�ILQHV��ZLWK�D�URXJKHQHG�
VXUIDFH�ZLWK�PLFURVLWHV�DQG�VFDWWHUHG�ERXOGHUV��ZLOO�EH�UHTXLUHG�WR�PDNH�XS�WKH�VKRUW�IDOO�LQ�DYDLODEOH�
VRLO�DQG�SODQW�UHVRXUFHV�IRU�ODQG�UHKDELOLWDWLRQ�RYHU�WKH�ZKROH�VLWH����
�
%DUH�DUHDV�RI�VDQGVWRQH�SDYHPHQW�FDQQRW�EH�UHVWRUHG�WR�WKHLU�FXUUHQW�QDWXUDO�IRUPV��+RZHYHU��ODUJH�
URFN�ERXOGHUV�FDQ�EH�UHORFDWHG�RQWR�UHKDELOLWDWHG�ZDVWH�URFN�GXPS�VXUIDFHV�XVLQJ�PRGHUQ�HDUWKPRYLQJ�
PDFKLQHU\��6R�LW�LV�SRVVLEOH�UHKDELOLWDWLRQ�WR�URFN\�ODQGIRUPV�LV�IHDVLEOH�DQG�UHFRPPHQGHG����
�
&RQWURO�RI�SHVW�DQLPDOV�DQG�ZHHGV��XQGHVLUDEOH�SODQWV��LV�D�UHTXLUHPHQW�RI�ODQG�UHKDELOLWDWLRQ��DORQJ�
ZLWK�RQ�JRLQJ�PDLQWHQDQFH��
�
$�IOH[LEOH�FORVXUH�SODQ�QHHGV�WR�EH�GHYHORSHG�IRU�UHKDELOLWDWLQJ�RU�OHDYLQJ�LQ�D�VDIH�FRQGLWLRQ�PLQLQJ�
LQIUDVWUXFWXUH��VXFK�DV�URDGV��EXLOGLQJ�VLWHV��FRDO�VWRUDJH�ELQV��PLQLQJ�PDFKLQHU\��HWF���
�
0RQLWRULQJ�UHKDELOLWDWHG�DUHDV�DQG�GHPRQVWUDWLRQ�WULDOV�DUH�UHFRPPHQGHG���
�
2SSRUWXQLWLHV�IRU�HQYLURQPHQWDO�RIIVHWV�DQG�SRVW�PLQLQJ�UHFUHDWLRQDO�XVHV�VKRXOG�EH�LQYHVWLJDWHG�E\�
/	0�&RDO�/WG�ZLWK�WKH�'HSDUWPHQW�RI�&RQVHUYDWLRQ��
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��� 3URMHFW�DQG�&OLHQW�
�
$�VXUYH\�RI�VRLO�UHVRXUFHV�RQ�WKH�(VFDUSPHQW�3URMHFW�DUHD��'HQQLVWRQ�3ODWHDX��%XOOHU�ZDV�FRQGXFWHG�RQ�
��í���$XJXVW������IRU�/�	�0�&RDO�/WG�YLD�5HVRXUFH�DQG�(QYLURQPHQWDO�0DQDJHPHQW�1HOVRQ�/WG���
�
7KH�VRLOV��RWKHU�LQIRUPDWLRQ�RQ�HQYLURQPHQWDO�UHVRXUFHV�RQ�WKH�(VFDUSPHQW�3URMHFW�DUHD��DQG�
H[SHULHQFH�RI�PLQHVLWH�UHKDELOLWDWLRQ�IURP�H[LVWLQJ�PLQLQJ�RSHUDWLRQV�LQ�WKH�JHQHUDO�%XOOHU�FRDO�ILHOG�
DUHD�ZHUH�XVHG�WR�SUHSDUH�DQ�LQGLFDWLYH�ODQG�UHKDELOLWDWLRQ�SODQ�IRU�SURVSHFWLYH�RSHQ�FDVW�FRDO�PLQLQJ������
�
�
��� 3UHYLRXV�6RLOV�,QIRUPDWLRQ�DQG�6XUYH\�0HWKRGV�
�
6RLOV�RQ�WKH�'HQQLVWRQ�3ODWHDX�ZHUH�ILUVW�PDSSHG�DV�'HQQLVWRQ�VRLOV�DQG�'HQQLVWRQ�KLOO�VRLOV��8SODQG�
DQG�+LJK�&RXQWU\�3RG]ROLVHG�<HOORZ�EURZQ�(DUWKV�DQG�3RG]ROV��LQ�WKH�����������µ*HQHUDO�6XUYH\�RI�
WKH�6RLOV�RI�WKH�6RXWK�,VODQG��1HZ�=HDODQG¶��1=�6RLO�%XUHDX�%XOOHWLQ�������������
�
7KH�VRLOV�RYHU�WKH�(VFDUSPHQW�3URMHFW�DUHD�ZHUH�ODWHU�PDSSHG�DW����������VFDOH�LQ�0HZ�DQG�5RVV�
�������DV�����9HH�)RUW\�VHULHV��PRGHUDWHO\�JOH\HG�/LWKRVROV�IURP�TXDUW]�VDQGVWRQH�������7UHQW�VHULHV�
�*OH\�VRLOV�IURP�VDQGVWRQH��PXGVWRQH�DQG�FRDO�ZLWK�UHODWHG�VORSH�GHSRVLWV��DOVR�FROOXYLXP�DQG�
DOOXYLXP�������.RUDQXL�VHULHV��<HOORZ�EURZQ�HDUWKV�IURP�PL[HG�FROOXYLXP�RI�VDQGVWRQH��PXGVWRQH�
DQG�FRDO���DQG�����LQFOXVLRQV�RI�XQVSHFLILHG�RWKHU�VRLOV��
�
$�VPDOO�DUHD�LQ�WKH�VRXWK�FRUQHU�ZDV�PDSSHG�DV�����&KULVWPDV�VHULHV��/LWKRVROV�IURP�ERXOGHU\�
VDQGVWRQH��PXGVWRQH�DQG�FRDO�FROOXYLXP�������0LOOHUWRQ�VHULHV��VWURQJO\�JOH\HG�+XPXV�3RG]ROV�IURP�
PL[HG�VDQGVWRQH��PXGVWRQH�DQG�FRDO�FROOXYLXP�DQG�VRLO�DOOXYLXP�������7UHQW�VHULHV��DQG�����
XQGHILQHG�LQFOXVLRQV��µ6RLOV�RI�WKH�8SSHU�:DLPDQJDURD�$UHD��%XOOHU�UHJLRQ¶��5RVV��������PRUH�
UHFHQWO\�FKDUDFWHUL]HG�WKH�VRLOV�RI�WKH�DUHD�WR�WKH�QRUWK�RI�WKH�'HQQLVWRQ�3ODWHDX�LQ�D�FRQILGHQWLDO�UHSRUW�
WR�6ROLG�(QHUJ\����
�
6RLO�UHVRXUFHV�RYHU�WKH�(VFDUSPHQW�3URMHFW�DUHD��DSSUR[LPDWHO\�����KHFWDUH��ZHUH�DVVHVVHG�RQ���í���
$XJXVW������E\�GXWFK�FOD\�DXJHULQJ�DQG�SURELQJ�WR�EHG�URFN��DQG�GLJJLQJ�VRLO�H[SRVXUHV�IRU�SURILOH�
GHVFULSWLRQV��$HULDO�SKRWR�LQWHUSUHWDWLRQ�ZDV�XVHG�WR�GLIIHUHQWLDWH�WKH�HVFDUSPHQWV�DQG�VWHHS�VLGHG�
VWUHDP�JXOOLHV�WKDW�FRQWDLQHG�RQO\�9HH�)RUW\�VRLOV��7KH�VRLO�SDWWHUQ�ZDV�WRR�FRPSOH[�RYHU�VKRUW�
GLVWDQFHV�WR�EH�DEOH�WR�PDS�VHSDUDWHO\�WKH�9HH�)RUW\��7UHQW��DQG�0LOOHUWRQ�VRLOV��+RZHYHU��DUHDV�
GRPLQDWHG�E\�URFN�SDYHPHQW�DQG�DUHDV�GLVWXUEHG�E\�WUDFNV��SURVSHFWLQJ�VLWHV��DQG�HURVLRQ�ZHUH�
GLVWLQJXLVKHG��
�
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�
��� 6RLOV�
�
�����'HVFULSWLRQ�RI�6RLOV�
$SSUR[LPDWHO\��IURP�DHULDO�SKRWRJUDSK\�LQWHUSUHWDWLRQ������RI�WKH�SDYHPHQW�VXUIDFHV�KDYH�D�VRLO�
FRYHU��WKH�RWKHU�����DUH�URFN�SDYHPHQWV��7KH�HVFDUSPHQWV�DQG�VWHHS�VLGHG�JXOOLHV�WR�WKH�VWUHDPV�DOVR�
KDYH�SDUWLDO�VRLO�FRYHU��WKH�EDODQFH�EHLQJ�URFN�RXWFURSV�DQG�ODUJH�ERXOGHUV��+RZHYHU��WKH�SURSRUWLRQ�RI�
VRLOV�RQ�WKH�VWHHS�VORSHV�ZDV�QRW�DEOH�WR�EH�HVWLPDWHG�EHFDXVH�RI�WKH�IRUHVW�FRYHU��
�
7KH�VRLOV�RYHU�WKH�(VFDUSPHQW�3URMHFW�DUHD�DUH�DOO�GHYHORSHG�IURP�%UXQQHU�&RDO�0HDVXUHV��ZKLFK�
FRPSULVH�SUHGRPLQDQWO\�KDUG��WKLFN�EHGGHG�TXDUW]RVH�VDQGVWRQH�ZLWK�VXERUGLQDWH�FDUERQDFHRXV�
PXGVWRQH�DQG�ORFDO�FRDO�VHDPV��1DWKDQ��������DQG�UHODWHG�VORSH�GHSRVLWV��FROOXYLXP��DQG�DOOXYLXP��$�
VPDOO�DUHD�LQ�WKH�HDVW�FRUQHU�RI�WKH�SURMHFW�DUHD�ZDV�PDSSHG��1DWKDQ�������DV�%HUOLQV�3RUSK\U\�
�PLFURJUDQLGLRULWH��EXW�QR�JUDQLWLF�VRLOV�ZHUH�IRXQG�LQ�WKLV�VXUYH\��7KH�SUH�3RO\QHVLDQ�YHJHWDWLRQ�RI�WKH�
VLWH�ZDV�SUREDEO\�GRPLQDWHG�E\�SRGRFDUS�EHHFK�IRUHVW�ZLWK�SHUKDSV�SRFNHWV�RI�µSDNLKL¶�DQG�PDQXND�
VFUXEODQG�RQ�WKH�SDYHPHQW�DUHDV��0HZ�������:LOOLDPV�HW�DO���������7KH�VLWH�UDQJHV�LQ�DOWLWXGH�IURP�
����WR�����P�D�V�O��7KH�HQYLURQPHQW�LV�VXE�DOSLQH�ZLWK�D�PHDQ�DQQXDO�UDLQIDOO�RI�DSSUR[LPDWHO\������
PP��UDQJH��DSSUR[�������PP�WR������PP�SD����UHDVRQDEO\�GLVWULEXWHG�WKURXJKRXW�WKH�\HDU��/RZ�FORXG�
DQG�IRJ�DUH�FRPPRQ�DQG�KXPLGLW\�LV�JHQHUDOO\�KLJK��DYHUDJLQJ���í�����7KH�PHDQ�DQQXDO�WHPSHUDWH�
RQ�WKH�3ODWHDX�LV�HVWLPDWHG�WR�EH�DERXW��Û�&��6WRFNWRQ�LV����Û�&���ZLWK�PHDQ�PRQWKO\�WHPSHUDWXUHV�
UDQJLQJ�IURP�DERXW���Û�&�LQ�-DQXDU\�WR�DERXW��Û�&�LQ�-XO\��1RUWRQ��������)URVWV�DUH�FRPPRQ�
WKURXJKRXW�WKH�FRROHU�PRQWKV�DQG�VQRZIDOOV�FRPPRQO\�RFFXU�LQ�ZLQWHU�DQG�HDUO\�VSULQJ���������
�
6RLOV�RYHU�WKH�URFN�SDYHPHQW�DUHDV��HVFDUSPHQWV�DQG�VWHHS�VLGHG����í��Û�ZLWK�VKHDU�URFN�IDFHV�DQG�
PDQ\�VXUIDFH�ODUJH�ERXOGHUV��VWUHDP�JXOOLHV�DUH�GRPLQDWHG�E\�9HH�)RUW\�VRLO�VHULHV��)LJ������9HH�)RUW\�
VRLOV�DUH�FODVVLILHG�DV�5RFN\�RU�2UWKLF�5DZ�6RLOV��$SSUR[LPDWHO\�����RI�WKH�VRLO�FRYHU�LV�HVWLPDWHG�DV�
9HH�)RUW\�VRLOV��7KHVH�VRLOV�JHQHUDOO\�KDYH�YHU\�WKLQ������FP��YHU\�GXVN\�UHG�RUJDQLF��/��)�	�+��
KRUL]RQV�RYHU�GDUN�EURZQ�KXPLF�VDQG\�ORDP�WRSVRLOV��$K�KRUL]RQV��GLUHFWO\�RYHU�%UXQQHU�&RDO�
0HDVXUHV�URFN��VDQGVWRQH��DUJLOOLWLF�PXGVWRQHV��RU�FRDO���7KH�RUJDQLF�KRUL]RQV�DUH�JHQHUDOO\�WKLFNHU��XS�
WR���FP��XQGHU�SRGRFDUS�PRXQWDLQ�EHHFK�IRUHVW�WKDQ�KHDWKODQG�µSDNLKL¶�YHJHWDWLRQ��GRPLQDWHG�E\�
SURVWUDWH�PDQXND��FRDO�PHDVXUH�WXVVRFNV��ZLUH�UXVK��'UDFRSK\OOXP�XQLIORUXP�DQG�'��SROLWXP��
/\FRSRGLXP�ODWHUDOH��&DUSKD�DOSLQD��SLJP\�SLQH��DQG�K\EULG�\HOORZ�VLOYHU�[�SLJP\�SLQH����
�
7KH�WRWDO�GHSWKV�RI�9HH�)RUW\�VRLOV�YDU\�IURP���WR����FP�EXW�DYHUDJH���í���FP�RQ�WKH�URFN\�SDYHPHQW�
DUHDV��7KH�GHHSHU�VRLOV��!����FP��WHQG�WR�EH�IRXQG�PRVWO\�RQ�SRFNHWV�XQGHU�SRGRFDUS�EHHFK�IRUHVW�RQ�
WKH�HVFDUSPHQWV�DQG�VWHHS�JXOOLHV�LQWR�VWUHDPV��9HH�)RUW\�VRLOV�WHQG�WR�EH�VDWXUDWHG�RU�FORVH�WR�
VDWXUDWLRQ�DOO�\HDU�EHFDXVH�RI�WKH�KLJK�KXPXV�FRQWHQW��ORZ�SHUPHDELOLW\��DQG�HYHQO\�GLVWULEXWHG�KLJK�
UDLQIDOO�������PP�SD���L�H��WKH\�QHYHU�GU\�RXW��9HH�)RUW\�VRLOV�RFFXU�LQ�D�FRPSOH[�SDWWHUQ�RQ�WKH�
SDYHPHQW�DQG�KLOO\�DUHDV�ZLWK�7UHQW�VRLOV��DQG�WKH�RFFDVLRQDO�'HQQLVWRQ�VRLO��WKDW�ZHUH�WRR�FRPSOH[�WR�
VHSDUDWHO\�PDS�IRU�WKLV�VXUYH\��.RUDQXL�VRLOV�ZHUH�QRW�LGHQWLILHG�LQ�WKH�SURMHFW�DUHD��GHVSLWH�WKHVH�PRUH�
IHUWLOH�VRLOV�EHLQJ�PDSSHG�DV�����RI�RYHU�PXFK�RI�WKH�'HQQLVWRQ�3ODWHDX�LQ�WKH�0HZ�DQG�5RVV��������
VXUYH\��
�
�
�
�
�



�

/DQGFDUH�5HVHDUFK�1HZ�=HDODQG�/LPLWHG�

��
�

��
)LJXUH����9HH�)RUW\�VRLO�SURILOH��$K���TXDUW]RVH�VDQGVWRQH�URFN��í�D�5DZ�6RLO��6FDOH�LQ���FP�
LQFUHPHQWV������
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�

7UHQW�VRLO�VHULHV��)LJV���	����DUH�VLPLODU�WR�9HH�)RUW\�VRLOV�EXW�WHQG�WR�EH�GHHSHU����í���FP��DY�����FP��
DQG�KDYH�JOH\HG�OLJKW�JUH\��VRPHWLPHV�PRWWOHG�\HOORZLVK�UHG��ILQH�VDQG\�ORDP�WR�ORDP\�VDQG�%U�RU�%J�
VXEVRLO�KRUL]RQV�EHWZHHQ�WKH�KXPLF�WRSVRLO�DQG�WKH�XQGHUO\LQJ�FRDO�PHDVXUHV�URFN��7UHQW�VRLOV�
FRPSULVH�DERXW�����RI�WKH�VRLO�FRYHU�DQG�DUH�FODVVLILHG�DV�$FLG�*OH\�6RLOV��7UHQW�VRLOV�DOVR�WHQG�WR�
UHPDLQ�VDWXUDWHG�WKURXJKRXW�WKH�\HDU����
�

��
�
)LJXUH����7UHQW�VRLO�SURILOH��$K��$K��%U�5��ZLWK�D�JOH\HG�VXEVRLO�RYHU�VDQGVWRQH�URFN��D�*OH\�6RLO�����
6FDOH�LQ����FP�LQFUHPHQWV��
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�
)LJXUH����'HHSHU�7UHQW�VRLO�SURILOH��$K�%U��%U��5��ZLWK�D���FP�WKLFN�JOH\HG�VXEVRLO�RYHU�TXDUW]RVH�
VDQGVWRQH�URFN��6FDOH�LQ����FP�LQFUHPHQWV��
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'HQQLVWRQ�VRLO�VHULHV��)LJ�����DUH�GHHSHU����í!�����FP��+XPXV�,URQ�3RG]ROV��$Q�H[DPSOH�SURILOH�KDV�D�
���FP�ILQH�VDQG\�ORDP�GDUN�EURZQ�WRSVRLO��$K������FP�WKLFN�OLJKW�JUH\�ZLWK�FRDUVH�VWURQJ�EURZQ�
PRWWOHV�ORDP\�VDQG�HOXYLDO��(��KRUL]RQ�RYHU����FP�RI�KXPXV�HQULFKHG�VWURQJ�EURZQ�VDQG\�ORDP��%KZ���
D�WKLQ����PP��LURQ�SDQ��%IP���DQG�D�VWURQJ�EURZQ�ILQH�VDQG\�ORDP�ORZHU�VXEVRLO��%V��RQ�TXDUW]RVH�
VDQGVWRQH�URFN��5���'HQQLVWRQ�VRLOV�RFFXU�RYHU�DERXW����RI�WKH�VRLO�FRYHU�RQ�WKH�VLWH��
�

��
)LJXUH�����'HQQLVWRQ�VRLO�SURILOH��$K�(�%KZ�%IP�%V�5��RI�D�+XPXV�,URQ�3RG]RO��6FDOH�LQ����FP�
LQFUHPHQWV��
�
�
�����6RLO�IHUWLOLW\�
1R�VRLO�VDPSOLQJ�IRU�DQDO\VHV�ZDV�XQGHUWDNHQ�GXULQJ�WKLV�VXUYH\��+RZHYHU��VRLO�FKHPLVWU\�LQIRUPDWLRQ�
LV�SXEOLVKHG��5RVV�������IRU�WKH�9HH�)RUW\�DQG�7UHQW�VHULHV�IURP�WKH�8SSHU�:DLPDQJDURD�DUHD��7KHVH�
VRLOV�KDYH�YHU\�ORZ�IHUWLOLW\��SDUWLFXODUO\�OLPLWLQJ�LQ�SKRVSKRUXV�DQG�H[FKDQJHDEOH�&D��7KLV�LQGLFDWHV�
WKDW�PRVW�RI�WKH�SODQW�QXWULHQWV�DUH�SUREDEO\�EHLQJ�UHF\FOHG�WKURXJK�WKH�RUJDQLF�UHJLPH�UDWKHU�WKDQ�
FRPLQJ�IURP�WKH�PLQHUDO�VRLO�PDWWHU�RU�ZHDWKHULQJ�RI�WKH�TXDUW]�ULFK�VDQGVWRQH��7KLV�DFFRXQWV�IRU�WKH�
YHU\�VORZ�JURZWK�UDWHV�RI�QDWLYH�SODQWV�RQ�WKH�FRDO�PHDVXUHV�VRLOV��7KH�QDWLYH�IORUD�DQG�HFRV\VWHPV�LQ�
WKH�SURMHFW�DUHD�DUH�DGDSWHG�WR�WKLV�DFLGLF��ZHW��DQG�UHODWLYHO\�LQIHUWLOH�HQYLURQPHQW���
�
9HH�)RUW\�VRLOV�DUH�H[WUHPHO\�DFLGLF��S+�+�2�����í�����ZLWK�KLJK�FDUERQ�FRQWHQWV��WRWDO�&�
����í�������H[FHSW�IRU�DQ�(K�KRUL]RQ�������DQG�&�1�UDWLRV����í�����%UD\���VROXEOH�SKRVSKRUXV��3��LV�
YHU\�ORZ���í��PJ�NJ��DQG�H[FKDQJHDEOH�FDWLRQV��&D��0J��.��JHQHUDOO\�YHU\�ORZ�H[FHSW�IRU�WKH�VXUIDFH�
KRUL]RQ�ZKHUH�FDWLRQ�FRQWHQW�LV�PHGLXP�WR�KLJK����
7UHQW�VRLOV�DUH�DOVR�YHU\�DFLGLF��S+����í�����ZLWK�PHGLXP�FDUERQ�FRQWHQWV��������LQ�WKH�WRSVRLO�EXW�
ORZ�LQ�WKH�JOH\HG�VXEVRLO�KRUL]RQV�������GHFUHDVLQJ�WR������ZLWK�GHSWK���&�1�UDWLRV�DUH�YHU\�KLJK�
���í����DQG�%UD\���VROXEOH�3�YHU\�ORZ���í��PJ�NJ���([FKDQJHDEOH�FDWLRQV�DUH�YHU\�ORZ����
�
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7KHUH�LV�QR�VRLO�DQDO\WLFDO�LQIRUPDWLRQ�SXEOLVKHG�IRU�'HQQLVWRQ�VRLOV��
�
�����6DOYDJHDEOH�6RLOV�
0XFK�RI�WKH�VXUIDFH�DUHD�RI�WKH�(VFDUSPHQW�3URMHFW�VLWH�LV�EDUH�RI�VRLO�DQG�YHJHWDWLRQ��%DUH�URFN�
SDYHPHQW�RQ�WKH�VORSLQJ�SODWHDX�DUHDV�LV�GHYRLG�RI�PDFKLQH�VDOYDJHDEOH�VRLOV�DQG�YHJHWDWLRQ��)LJ������
+DQG�VDOYDJH�RI�LQGLYLGXDO�SODQWV�RU�FOXPSV�RI�SODQWV�PD\�EH�SRVVLEOH�EXW�ZLOO�EH�ODERXU�LQWHQVLYH��
$OVR��PXFK�RI�WKH�DUHD�RI�WKH�VORSLQJ�SODWHDX�ODQGVFDSHV�KDV�EHHQ�GLVWXUEHG�E\�DFFHVV�WUDFNV��IRUPHU�
SURVSHFW�GULOOLQJ�VLWHV��)LJ������DQG�SUHYLRXV�PLQLQJ�RSHUDWLRQV�DVVRFLDWHG�ZLWK�WKH�:KDUHDWHD��3ODWHDX���
DQG�(VFDUSPHQW�XQGHUJURXQG�PLQHV��6RLO�HURVLRQ�KDV�H[DFHUEDWHG�WKH�HIIHFWV�RI�WKLV�GLVWXUEDQFH���
�

��
)LJXUH����5RFN�SDYHPHQW�ZLWK�QHJOLJLEOH�VDOYDJHDEOH�VRLO�RU�YHJHWDWLRQ��
�
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)LJXUH����'LVWXUEHG�JURXQG�IURP�WUDFNLQJ�DQG�SURVSHFW�GULOOLQJ�RSHUDWLRQV��
�
6DOYDJH�RI�VRLOV�RQ�HVFDUSPHQW�IDFHV�DQG�VWHHS�VLGHG�JXOOLHV�ZLWK�URFN�EOXIIV�DQG�PDQ\�VXUIDFH�ODUJH�
ERXOGHUV��)LJ�����ZLOO�EH�YHU\�OLPLWHG�EHFDXVH�LW�LV�LPSUDFWLFDO�IRU�PDFKLQHU\�WR�VDOYDJH�WKHVH�SDWFKHV�RI�
VRLO��+RZHYHU��VDOYDJH�RI�WKH�YHJHWDWLRQ�DV�VODVK�DQG�ZRRG\�PDWHULDO��ZLWK�VRPH�VRLO�DWWDFKHG��LV�
IHDVLEOH�ZLWK�H[FDYDWLQJ�PDFKLQHU\��
�
� �
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
)LJXUH�����(VFDUSPHQW�IDFH�ZLWK�URFN�IDFHV�DQG�ODUJH�ERXOGHUV�ZLWK�OLPLWHG�IHDVLELOLW\�IRU�VDOYDJLQJ�
VRLOV��
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�
$SSUR[LPDWHO\������SHUKDSV�OHVV��RI�WKH�VXUIDFH�DUHD�RI�WKH�����KD�VLWH�LV�HVWLPDWHG�WR�KDYH�
VDOYDJHDEOH�VRLOV��DW�DYHUDJH�GHSWKV�RI���í���FP��7KHUH�ZLOO�WKXV�EH�DQ�LQHYLWDEOH�VKRUWIDOO�LQ�VRLO�IRU�
ODQG�UHKDELOLWDWLRQ�RYHU�WKH�ZKROH�VLWH�DUHD��LI�VRLOV�DUH�UHWXUQHG�DW�DYHUDJH�GHSWKV�����
�
�
��� ,QGLFDWLYH�/DQG�5HKDELOLWDWLRQ�
�
�����/DQGIRUPV�
/DQG�UHKDELOLWDWLRQ�SODQQLQJ�LV�GLYLGHG�LQWR���SKDVHV���
y��7KH�RSHQLQJ�XS�RU�LQLWLDO�PLQH�GHYHORSPHQW�VWDJH�
y��3URJUHVVLYH�UHKDELOLWDWLRQ�GXULQJ�PLQLQJ�RSHUDWLRQV�
y��0LQH�FORVXUH�
y��2Q�JRLQJ�PDLQWHQDQFH��
�
$�NH\�SDUW�RI�ODQG�UHKDELOLWDWLRQ�SODQQLQJ�LV�VHWWLQJ�WKH�REMHFWLYHV�DQG�JRDOV�IRU�WKH�ODQGVFDSH�WKDW�ZLOO�
EH�OHIW�DIWHU�PLQLQJ��FORVXUH�FULWHULD��DQG�ZKDW�WKH�XVHV�RI�WKH�ODQG�DUH�JRLQJ�WR�EH��5H�LQVWDWHPHQW�RI�
ZLOGOLIH�KDELWDW�DQG�D�UHFRYHU\�SODQ�IRU�WKUHDWHQHG�VSHFLHV��3RZHOOLSKDQWD�³SDWULFNHQVLV´�VQDLOV��
IHUQELUGV��JUHDW�VSRWWHG�NLZL��DQG�ZHNDV��RU�HQYLURQPHQWDO�RIIVHWV�WR�UHORFDWH�WKH�VQDLOV��NLZL��DQG�ZHND�
RXWVLGH�WKH�SURMHFW�DUHD�QHHG�WR�EH�FRQVLGHUHG��,W�LV�DVVXPHG�WKDW�WKH�(VFDUSPHQW�3URMHFW�DUHD�ZLOO�
UHPDLQ�LQ�WKH�&RQVHUYDWLRQ�(VWDWH�DIWHU�PLQH�FORVXUH��7KH�ORQJ�WHUP�JRDOV�DUH�WKHUHIRUH�WR�GHYHORS�
LQGLJHQRXV�HFRV\VWHPV�IRU�FRQVHUYDWLRQ�DQG�UHFUHDWLRQDO�XVHV��$�NH\�SDUW�RI�WKH�ODQG�UHKDELOLWDWLRQ�
SURJUDPPH�LV�SODQQLQJ�WKH�SRVW�PLQLQJ�ODQGVFDSH��ODQGIRUPV���
�
,W�LV�LQHYLWDEOH�WKDW�WKH�ODQGIRUPV�RI�URFN\�SDYHPHQW��HVFDUSPHQWV��DQG�LQFLVHG�VWUHDPV�RI�WKH�VLWH�ZLOO�
EH�DOWHUHG�E\�RSHQFDVW�FRDO�PLQLQJ�RSHUDWLRQV��2YHUEXUGHQ�ZDVWH�URFN�GXPSV�ZLOO�QHHG�WR�EH�
HQJLQHHUHG�WR�DWWHPSW�WR�ILW�LQ�ZLWK�WKH�DGMDFHQW�WLOWHG�SODWHDX�ODQGVFDSH�WR�WKH�QRUWKZHVW�DQG�LWV�
GUDLQDJH�SDWWHUQ�LQWR�WKH�:KDUHDWHD�5LYHU�FDWFKPHQW��6WDEOH�ODQGIRUPV�WKDW�ILW�WKH�HQYLURQPHQW�DUH�WKH�
SULPDU\�JRDO�RI�ODQG�UHKDELOLWDWLRQ���
�
0LQLQJ�RSHUDWLRQV�DUH�QRW�LQWHQGHG�WR�DIIHFW�WKH�ODQGVFDSH�RI�WKH�VWHHS�VORSLQJ�IRUHVWHG�PRXQWDLQRXV�
ODQGVFDSH��DQG�HURVLRQ�VFDUV�EHORZ�WKH�IRUPHU�(VFDUSPHQW�0LQH�VLWH��WR�WKH�VRXWKHDVW�L�H��LQWR�WKH�
&DVFDGH�&UHHN�FDWFKPHQW��KRZHYHU��WKH�VRXWKHUQ�H[WHQW�RI�PLQLQJ�RSHUDWLRQV�PLJKW�LPSDFW�RQ�WKH�HGJH�
RI�WKLV�ODQGVFDSH��6RPH�GUDLQDJH�ZLOO�FRQWLQXH�WR�IHHG�LQWR�9��DQG�9���&UHHNV��VXEVLGLDU\�VWUHDPV�WR�
&DVFDGH�&UHHN��7KH�GUDLQDJH�V\VWHPV�QHHG�WR�EH�HQJLQHHUHG�WR�OLQN�ZKHUH�SUDFWLFDEOH�ZLWK�WKH�H[LVWLQJ�
VWUHDPV��ZLWK�D�SUHUHTXLVLWH�UHTXLUHPHQW�WKDW�DFLG�URFN�GUDLQDJH�LV�PLWLJDWHG�XSVWUHDP�RI�DQ\�VXUIDFH�
GLVFKDUJHV�LQWR�H[LVWLQJ�VWUHDPV��7KH�ERXOGHU\�RYHUEXUGHQ�GXPSV�DUH�DOVR�OLNHO\�WR�EH�PRUH�SRURXV�
WKDQ�WKH�H[LVWLQJ�URFN�SDYHPHQW��DOWKRXJK�YHKLFOH�FRPSDFWLRQ�RI�ILQDO�IODW�WRSV�DQG�EHQFKHV�RQ�
RYHUEXUGHQ�GXPSV�DQG�WUDQVORFDWLRQ�RI�VRLO�DQG�YHJHWDWLRQ�FDQ�VLJQLILFDQWO\�UHGXFH�LQILOWUDWLRQ�DQG�
SHUPHDELOLW\��7KH�SUDFWLFDOLWLHV�RI�UHFUHDWLQJ�D�VLPLODU�µIXQFWLRQDOO\¶�LPSHUPHDEOH�VXUIDFH�DV�WKH�
VDQGVWRQH�SDYHPHQW�IRU�UHVWRULQJ�WKH�ORZ�KHDOWKODQG�µSDNLKL¶�YHJHWDWLRQ�E\�FRPSDFWLQJ�WKH�VXUIDFH�
YHQHHU�RI�RYHUEXUGHQ�VDQGVWRQH�LV�XQFHUWDLQ�DQG�QHHGV�WR�EH�LQYHVWLJDWHG���
�
6HGLPHQW�FRQWURO�ZLOO�EH�UHTXLUHG�EHFDXVH�EDUH�ZDVWH�URFN�GXPSV�DQG�DUHDV�ZKHUH�WKH�YHJHWDWLRQ�KDV�
EHHQ�VWULSSHG�RII�ZLOO�JHQHUDWH�FRQVLGHUDEOH�VHGLPHQW�LQ�UXQRII��1RWH�WKDW�QRQ�LPSDFWHG�ZDWHUFRXUVHV�
RQ�WKH�3ODWHDX�W\SLFDOO\�KDYH�ORZ�FRQFHQWUDWLRQV�RI�VXVSHQGHG�VHGLPHQW�VROLGV��HYHQ�XQGHU�IORRG�
FRQGLWLRQV��7KH�FRDO�PHDVXUHV�VDQGVWRQH�ILQHV��DQG�VLOW\�VXEVRLOV��L�H��VXEVRLOV�ZLWKRXW�D�KLJK�URRW�PDVV�
DQG�ZLWK�ORZ�KXPXV�FRQWHQWV��ZKHUH�WKH\�H[LVW��DUH�YHU\�HURVLYH�XQGHU�WKH�KLJK�UDLQIDOO�UHJLPH�RI�WKH�
'HQQLVWRQ�3ODWHDX��
�
�
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7KH�ERXOGHU\�ZDVWH�FRDO�PHDVXUHV�URFN�RYHUEXUGHQ�GXPSV��FRPSULVLQJ�PRVWO\�TXDUW]RVH�VDQGVWRQH�DQG�
DUJLOOLWLF�PXGVWRQH�URFNV��ZLOO�LQFOXGH�D�VZHOO�IDFWRU��/RQJ��VWHHS�DQJOH�RI�UHSRVH��VLGH�VORSHV�WR�ZDVWH�
URFN�GXPSV��)LJ�����VKRXOG�EH�DYRLGHG�E\�HLWKHU�HQJLQHHULQJ�D�VHULHV�RI�VPDOO�GXPSV�RU�E\�FRQWRXULQJ�
WKH�VLGHV�RI�GXPSV�LQWR�D�VHULHV�RI�EDWWHUV�DQG�EHQFKHV��%RWK�RI�WKHVH�HQJLQHHULQJ�RSWLRQV�IDFLOLWDWH�
EHWWHU�UHYHJHWDWLRQ�WHFKQLTXHV�WKDQ�ODUJH��VWHHSO\�VLGHG�GXPSV��DOWKRXJK�WKH\�JHQHUDOO\�UHTXLUH�D�ODUJHU�
IRRWSULQW��/RFDO�VWHHSHQLQJ�RI�RYHUEXUGHQ�GXPS�VORSHV�FDQ�EH�XVHG�WR�DYRLG�FRYHULQJ�RU�GLVWXUELQJ�WKH�
PRVW�YDOXHG�HFRV\VWHPV�RU�ZDWHUFRXUVHV��H�J���KHDGV�RI�VWUHDPV���
�

��
)LJXUH�����$QJOH�RI�UHSRVH��DERXW���Û���ORQJ�RYHUEXUGHQ�FRDO�PHDVXUH�VDQGVWRQH�URFN�GXPS�VORSH�WKDW�
LV�HURVLYH�DQG�YHU\�GLIILFXOW��DQG�GDQJHURXV�IRU�SODQWHUV��WR�UH�YHJHWDWH��
�
�
�����$FLG�5RFN�'UDLQDJH�
7KH�%UXQQHU�&RDO�0HDVXUHV�URFNV�FRQWDLQ�IDFHWV�RI�SRWHQWLDOO\�DFLG�IRUPLQJ�S\ULWLF�URFNV��3$)��WKDW�
SURGXFH�DFLG�URFN�GUDLQDJH��$5'��ZKHQ�H[SRVHG�WR�R[\JHQ�DQG�SHUFRODWLQJ�ZDWHU��$FLG�OHDFKDWH�
DGYHUVHO\�DIIHFWV�ZDWHU�HFRORJ\�DQG�YHJHWDWLRQ��ZKHUH�LW�HPHUJHV�LQWR�WKH�SODQW�URRWLQJ�]RQH���3ODQW�
VXUYLYDO�DW�S+V�EHORZ�DERXW�����LV�OLPLWHG�WR�PRVVHV�DQG�OLFKHQV�DQG�D�VPDOO�QXPEHU�RI�YHU\�VORZ�
JURZLQJ�DQG�YHU\�DFLG�WROHUDQW�VSHFLHV��3$)�PDWHULDO�DW�RU�QHDU�WKH�VXUIDFH�LQ�WKH�XSSHUPRVW�
UHKDELOLWDWLRQ�OD\HU�JHQHUDOO\�WDNH�GHFDGHV�WR�UHYHJHWDWH��UHTXLULQJ�WKH�DFLG�WR�OHDFK�RXW�RI�WKH�PDWHULDO�
DQG�DFLG�SURGXFLQJ�SRWHQWLDO�WR�UHGXFH�VLJQLILFDQWO\�RYHU�WLPH��DOORZLQJ�WKH�S+�WR�ULVH�WR�!�����EHIRUH�
VXUYLYDO�RI�KLJKHU�SODQWV�ZLOO�RFFXU�������
�
3$)�URFN�ZLOO�QHHG�WR�EH�LGHQWLILHG�DQG�KDQGOHG�VHSDUDWHO\�IURP�WKH�QRQ�DFLG�SURGXFLQJ�RYHUEXUGHQ�
URFNV��ZKHUH�SUDFWLFDEOH��7KH�SUHIHUUHG�RSWLRQ�LV�WR�EXU\�WKH�3$)�URFN�LQ�µFHOOV¶�LQ�WKH�RYHUEXUGHQ�
GXPSV��ZKLFK�DUH�FRYHUHG�ZLWK�D�UHODWLYHO\�LPSHUPHDEOH�OD\HU��ZKHUH�SUDFWLFDEOH��&UXVKHG�DUJLOOLWLF�
PXGVWRQH�URFN�ZLWKLQ�WKH�%UXQQHU�&RDO�0HDVXUHV�PLJKW�SURYLGH�D�VXLWDEOH�LPSHUPHDEOH�EDUULHU��
*HRWH[WLOHV�RU�LPSRUWHG�EHQWRQLWH�FOD\V��ZKLFK�DFW�DV�EDUULHUV�WR�SHUFRODWLQJ�ZDWHU��DUH�PRUH�H[SHQVLYH�
HQJLQHHULQJ�RSWLRQV��,I�WKHVH�RSWLRQV�DUH�LPSUDFWLFDEOH�RU�QRW�HFRQRPLFDOO\�IHDVLEOH��WKHQ�WKH�$5'�ZLOO�
QHHG�WR�EH�HQJLQHHUHG�WR�DYRLG�FRQWDPLQDWLRQ�RI�UHKDELOLWDWHG�DQG�UHYHJHWDWHG�DUHDV��DQG�GLUHFW��
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�
GLVFKDUJH�LQWR�DGMDFHQW�ZDWHUZD\V��7KH�$5'�ZLOO�UHTXLUH�QHXWUDOL]DWLRQ�E\�HLWKHU�UXQQLQJ�LW�WKURXJK�D�
ZDWHU�WUHDWPHQW�SODQW�RU�WKURXJK�D�SDVVLYH�OLPHVWRQH�OLQHG�ZHWODQG�WUHDWPHQW�V\VWHP��,QWHUQDWLRQDO�
H[SHULHQFHV�RI�ZHWODQG�$5'�V\VWHPV�DUH�WKDW�WKH\�QHHG�WR�EH�UHJHQHUDWHG�SHULRGLFDOO\�EHFDXVH�WKH\�
EHFRPH�OHVV�HIILFLHQW�ZLWK�WLPH�DW�QHXWUDOL]LQJ�WKH�DFLGLF�ZDWHU�DV�D�FRQVHTXHQFH�RI�E\SDVV�IORZ�DQG�WKH�
GHYHORSPHQW�RI�VXUIDFH�ULQGV�RQ�WKH�OLPHVWRQH�EORFNV����������
�
�����5HYHJHWDWLRQ�7HFKQLTXHV�
$�YDULHW\�RI�UHYHJHWDWLRQ�WHFKQLTXHV�ZLOO�EH�QHFHVVDU\�IRU�ODQG�UHKDELOLWDWLRQ�UHVWRUDWLRQ�RYHU�WKH�
SURMHFW�DUHD��DV�IROORZV��3URJUHVVLYH�ODQG�UHKDELOLWDWLRQ�GXULQJ�PLQLQJ�RSHUDWLRQV�LV�VWURQJO\�
UHFRPPHQGHG�JLYHQ�WKH�VSHFLDO�HQYLURQPHQWDO�VHQVLWLYLWLHV��HVSHFLDOO\�WKH�KLJK�UDLQIDOO�DQG�YHU\�VORZ�
SODQW�JURZWK�UDWHV��RI�WKH�VLWH��+RZHYHU��LW�LV�UHFRJQL]HG�WKDW�WKHUH�ZLOO�EH�DQ�RSHQLQJ�XS�VWDJH�ZKHUH�
VRLO�DQG�SODQWV�PDWHULDOV�ZLOO�QHHG�WR�EH�VWRFNSLOHG�DQG�D�FORVXUH�SKDVH�ZKHUH�WKH�UHPDLQLQJ�DUHDV�ZLOO�
QHHG�WR�EH�ILQDOO\�UHKDELOLWDWHG��6WRFNSLOLQJ�QHHGV�WR�EH�FDUHIXOO\�SODQQHG�WR�DYRLG�LQFUHDVLQJ�WKH�DUHD�
RI�GLVWXUEHG�ODQG��DQG�KHQFH�VKRXOG�EH�UHVWULFWHG��DV�PXFK�DV�LV�SUDFWLFDEOH��WR�ZLWKLQ�H[LVWLQJ�
GLVWXUEDQFH�RU�UHVRXUFH�IRRWSULQWV��RU�QDWXUDOO\�EDUH�DUHDV��H�J���URFN�SDYHPHQWV�RU�HURGHG�DUHDV���
5HYHJHWDWHG�DUHDV�LGHDOO\�VKRXOG�EH�GHVLJQHG�WR�OLQN�ZLWK�DGMDFHQW�XQ�PLQHG�YHJHWDWLRQ�RU�LQ�LVODQGV�RI�
UHDVRQDEOH�VL]H��VHYHUDO�KHFWDUHV���IRU�ZLOGOLIH�HFRORJLFDO�UHDVRQV��GHSHQGLQJ�RQ�WKH�VSHFLHV�SUHVHQW��
�
,W�LV�VWURQJO\�UHFRPPHQGHG�WR�VDOYDJH�DQG�UHF\FOH�LQ�ODQG�UHKDELOLWDWLRQ�DV�PXFK�RI�WKH�VRLOV�DQG�
YHJHWDWLRQ�DV�LV�SUDFWLFDO�DQG�HFRQRPLFDOO\�IHDVLEOH��%XU\LQJ�VRLO�DQG�YHJHWDWLRQ�LQWR�ODUJH�RYHUEXUGHQ�
GXPSV�LV�ZDVWHIXO�RI�UHVRXUFHV��FDXVHV�VHWWOHPHQW�DQG�JDV��PHWKDQH��SUREOHPV��LV�HFRORJLFDOO\�
GLVDGYDQWDJHRXV��DQG�ZLOO�GHOD\�WKH�UHYHJHWDWLRQ�SURFHVV�LQ�WKLV�YHU\�VORZ�JURZLQJ�HQYLURQPHQW�E\�
VHYHUDO�GHFDGHV��,W�PD\�WDNH���í���\HDUV��GXULQJ�ZKLFK�EDUH�DUHDV�DUH�YXOQHUDEOH�WR�HURVLRQ�DQG�ZHHG�
LQYDVLRQ��WR�UHDFK�D�GHQVH��!������FRYHU�RI��í��P�KHLJKW�VFUXE�RU�UHJHQHUDWLQJ�IRUHVW�WKURXJK�SODQWLQJ�
RU�VHHGLQJ�WHFKQLTXHV�RQWR�UHSODFHG�PL[HG�VRLO�PDWHULDOV�DQG�DOPRVW�FHUWDLQO\�DW�WKH�ORQJHU�HQG�RI�WKH�
VSHFWUXP�IRU�SODQW�JURZWK�PHGLD�RI�RYHUEXUGHQ�ILQHV���
�
5HFRPPHQGHG�UH�YHJHWDWLRQ�WHFKQLTXHV�DUH��
�
����'LUHFW�WUDQVIHU�RU�WUDQVORFDWLRQ�RI�WKH�µSDNLKL¶�KHDWKODQG�DQG�PDQXND�VFUXE�YHJHWDWLRQ�ZLWK�URRW�
SODWHV�DWWDFKHG��)LJV���	�����LV�WKH�SUHIHUUHG�PHWKRG�RI�UHYHJHWDWLRQ�RQWR�FRPSDFWHG��IODW�WRSSHG�RU�
JHQWO\�UROOLQJ�RYHUEXUGHQ�GXPSV�DQG�EHQFKHV��L�H��OLNH�µLQVWDQW�ODZQ¶�EXW�ZLWK�PXFK�GHHSHU�VRLO�
DWWDFKHG�DQG�QR�µUROOLQJ¶�RI�WKH�YHJHWDWLRQ�PDW��'LUHFW�WUDQVIHU�RI�LQGLJHQRXV�SDNLKL�DQG�PDQXND�VFUXE�
YHJHWDWLRQ�KDV�EHHQ�VXFFHVVIXOO\�GHPRQVWUDWHG�DQG�DGRSWHG�RQ�PLQH�VLWHV�RQ�WKH�:HVW�&RDVW�IRU�RYHU�D�
GHFDGH��5RVV�HW�DO������D��������������6LPFRFN�	�5RVV�������5RVV�	�6LPFRFN�������5RVV�HW�DO��������
6LPFRFN�HW�DO�������������������
�
�
�
�
�
�
�
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)LJXUH����'LUHFW�WUDQVIHUUHG�FOXPSV�RI�µSDNLKL¶�KHDWKODQG�YHJHWDWLRQ�DIWHU���\HDUV�RQ�D�PDFKLQHU\�
FRPSDFWHG�RYHUEXUGHQ�ZDVWH�URFN�GXPS�IODW�WRS��
�
�
µ3DNLKL¶�KHDOWKODQG�DQG�PDQXND�VFUXE�YHJHWDWLRQ�LV�UHVLOLHQW�WR�VDOYDJH�DQG�UHSODFHPHQW��5RVV�HW�DO��
�������DV�GHPRQVWUDWHG�LQ�)LJV���	�����EXW�QRW�WR�WUDIILFNLQJ��+\GUDXOLF�H[FDYDWRUV�DQG�GXPS�WUXFNV�
KDYH�EHHQ�VXFFHVVIXOO\�XVHG�WR�WUDQVORFDWH�µSDNLKL¶�DQG�PDQXND�VFUXE�RQWR�UHKDELOLWDWLRQ�VLWHV�DW�D�
QXPEHU�RI�PLQH�VLWHV�RQ�WKH�:HVW�&RDVW��2SHUDWRU�VNLOO�LV�UHTXLUHG�WR�DFKLHYH�D�JRRG�UHVXOW��HVSHFLDOO\�
JLYHQ�WKH�VRLOV�DUH�VDWXUDWHG�WKURXJKRXW�WKH�\HDU��0DFKLQHU\�PXVW�QRW�EH�GULYHQ�RYHU�WKH�UHSODFHG�
SDWFKHV�RI�µSDNLKL¶��
�
�
�
�
�
�
�
�
�
�
�
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)LJXUH����&ORVH�XS�RI�GLUHFW�WUDQVIHUUHG�µSDNLKL¶�KHDWKODQG�YHJHWDWLRQ�DIWHU���\HDUV�RQ�D�PDFKLQHU\�
FRPSDFWHG�RYHUEXUGHQ�ZDVWH�URFN�GXPS�IODW�WRS��6FDOH�LV����FP�JUDGXDWLRQV��
�
6WRFNSLOLQJ�WKH�µSDNLKL¶�YHJHWDWLRQ��PDQXND�VFUXE��DQG�VRLO�LQ�WUDGLWLRQDO�VRLO�VWRFNSLOHV�VHYHUDO�PHWUHV�
KLJK�LV�QRW�UHFRPPHQGHG��7KH�YHJHWDWLRQ�EXULHG�LQ�WKH�VWRFNSLOH�ZLOO�GLH��WKH�UHJHQHUDWLRQ�RI�WKH�SDNLKL�
RU�PDQXND�VFUXE�YHJHWDWLRQ�LV�XQOLNHO\�RU�DW�OHDVW�ZLOO�WDNH�GHFDGHV�WR�DFKLHYH��5DWKHU��VWRUDJH�RI�
VDOYDJHG�µSDNLKL¶�DQG�PDQXND�VFUXE�ZLWK�VRLO�DWWDFKHG�LV�UHFRPPHQGHG�DV�WKLQ�YHQHHUV�RQWR�H[LVWLQJ�
EDUH�URFN�SDYHPHQWV�RU�HURGHG�DUHDV��DV�H[LVWV�QDWXUDOO\���IRU�ODWHU�UHWULHYDO�DQG�UHSODFHPHQW�RQWR�
UHKDELOLWDWLRQ�VLWHV��
��
����'LUHFW�WUDQVIHU�RI�SDWFKHV�RI�SRGRFDUS�EHHFK�IRUHVW��5RVV�HW�DO��������������������6LPFRFN�	�5RVV�
������6LPFRFN�HW�DO���������������LV�SUDFWLFDOO\�OLPLWHG�EXW�VWLOO�DFKLHYDEOH�RQ�VRPH�VLWHV��)LJV���í�����
XVLQJ�WKH�VDPH�HTXLSPHQW�DV�DSSOLHV�WR�WKH�µSDNLKL¶�DQG�PDQXND�VFUXE��$V�PXFK�VRLO�DV�SUDFWLFDEOH�
VKRXOG�EH�VDOYDJHG�DV�URRW�SODWHV�ZLWK�WKH�WUHHV��6LJQLILFDQW�GLH�EDFN�DQG�GHDWKV�RI�WKH�WUHHV�DUH�
LQHYLWDEOH��SDUWLFXODUO\�IRU�WKH�SRGRFDUS�WUHHV��+RZHYHU��VRPH�ZLOO�VXUYLYH�DQG�WKHUH�LV�FRQVLGHUDEOH�
UHJHQHUDWLYH�FDSDFLW\�LQ�WKH�URRW�SODWHV�DQG�XQGHUVWRU\�YHJHWDWLRQ��DV�VKRZQ�LQ�)LJXUHV����DQG�����7KH�
GHDG�DQG�OLYLQJ�EUDQFKHV�ZLOO�EH�XVHG�DV�SHUFKHV�E\�ELUGV�WKDW�EULQJ�LQ�VHHGV�RI�PDQ\�QDWLYH�VSHFLHV��
DQG�WKH�GHDG�DQG�GHFD\LQJ�YHJHWDWLYH�PDWHULDOV��HVSHFLDOO\�ZRRG��SURYLGHV�UHIXJHV�IRU�LQVHFWV��VQDLOV��
OL]DUGV��DQG�VRPH�ELUGV��DV�ZHOO�DV�QXWULHQWV�IURP�RUJDQLF�PDWWHU�UHF\FOLQJ��7KH�YDULHG�PLFURWRSRJUDSK\�
RI�WKH�JURXQG�VXUIDFH�FUHDWHG�E\�WKLV�PHWKRG�LV�DOVR�PRUH�OLNH�WKH�QDWXUDO�IRUHVW�WKDQ�SODQWLQJ�RQWR�IODW�
HQJLQHHUHG�VXUIDFHV��,W�PLJKW�ORRN�OLNH�D�PHVV�FRPSDUHG�ZLWK�WUDGLWLRQDO�ODQGVFDSH�SODQWLQJV�LQ�
µFXOWXUDO¶�HQYLURQPHQWV�EXW�LW�PRUH�FORVHO\�UHSOLFDWHV�QDWXUDO�IRUHVW�DQG�VFUXEODQG�DQG�SURYLGHV�EHWWHU�
HFRORJLFDO�RXWFRPHV�WKDQ�GRHV�WUDGLWLRQDOO\���P�[��P�VSDFHG�SODQWLQJV�RQWR�EDUH�IODW�VXUIDFHV��FRPSDUH�
)LJV����	����ZLWK�)LJV����	��������
���
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)LJXUH����'LUHFW�WUDQVIHU�RI�QDWLYH�VKUXE�DQG�WUHH�YHJHWDWLRQ��
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�
)LJXUH������1DWXUDO�UHJHQHUDWLRQ�RI�GLUHFW�WUDQVIHUUHG�EHHFK�SRGRFDUS�VFUXE�YHJHWDWLRQ���\HDUV�DIWHU�
VKLIWLQJ�RQWR�WKH�PDFKLQHU\�FRPSDFWHG�RYHUEXUGHQ�URFN�GXPSIODW�WRS��
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)LJXUH����'LUHFW�WUDQVIHUUHG�EHHFK�SRGRFDUS�PDQXND�IRUHVW�����\HDUV�DIWHU�VKLIWLQJ�RQWR�D�YHKLFOH�
FRPSDFWHG�RYHUEXUGHQ�ZDVWH�URFN�GXPS�IODW�WRS����
�
����'LUHFW�WUDQVIHU��VDOYDJH�DQG�UHSODQWLQJ��E\�KDQG�RI�LQGLYLGXDO�SODQWV�DQG�VPDOO�FOXPSV�RI�YHJHWDWLRQ�
RQWR�UHKDELOLWDWLRQ�VXUIDFHV�ZLWK�SODQWLQJ�PHGLD��HLWKHU�VRLO�RU�RYHUEXUGHQ�ILQHV��LV�D�ODERXU�LQWHQVLYH�
DOWHUQDWLYH�WR�PDFKLQHU\�GLUHFW�WUDQVIHU��)LJ������5RVV�	�6LPFRFN�������5RVV�HW�DO��������6LPFRFN�HW�
DO���������7KLV�PHWKRG�LV�VLPLODU�WR�SODQWLQJ�QXUVHU\�JURZQ�SODQWV��H[FHSW�WKDW�QDWXUDOO\�JURZLQJ�SODQWV�
DOUHDG\�RQ�WKH�PLQH�VLWH�DUH�FROOHFWHG�DKHDG�RI�WKH�PLQLQJ�IURQW�DQG�UHSODQWHG�RQWR�UHKDELOLWDWLRQ�DUHDV��
3ODQW�VSHFLHV�NQRZQ�WR�EH�WROHUDQW�RI�VKLIWLQJ�DV�LQGLYLGXDO�SODQWV�DUH�JHQHUDOO\�WDUJHWHG��
�
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)LJXUH����+DQG�GXJ�WUDQVORFDWLRQ�RI�LQGLYLGXDO�SODQWV�RU�VPDOO�FOXPSV�RI�SODQWV�DIWHU���\HDUV��SODQWHG�
RQWR�D�PL[WXUH�RI�VRLO�DQG�RYHUEXUGHQ�URFN�PDWHULDO�GXPSHG�RQWR�WKH�YHKLFOH�FRPSDFWHG�IODW�WRS�RI�DQ�
RYHUEXUGHQ�URFN�GXPS��6FDOH�PDUNHU�EHVLGH�WKH�VLJQ�LV�����FP�ORQJ�LQ���FP�JUDGXDWLRQV��
�
�
����6DOYDJH�DQG�UH�VSUHDGLQJ�YHJHWDWLRQ��ZRRG\��PDWHULDO�DV�D�VODVK�PXOFK�ZLWKRXW�VRLO�DWWDFKHG�LV�
UHFRPPHQGHG�IURP�WKH�HVFDUSPHQW�DQG�VWHHS�VWUHDP�JXOO\�URFN\�RXWFURS�DUHDV�ZKHUH�GLUHFW�WUDQVIHU�RI�
YHJHWDWLRQ�ZLWK�URRW�SODWHV�DWWDFKHG�LV�QRW�SUDFWLFDOO\�IHDVLEOH��7KH�IRUHVW�DQG�VFUXE�VODVK�ZLOO�SURYLGH�D�
SURWHFWLYH�FRYHU�RYHU�WKH�RYHUEXUGHQ�UHKDELOLWDWLRQ�VXUIDFHV�IRU�HURVLRQ�FRQWURO��DV�ZHOO�DV�VHHG��LI�
FROOHFWHG�DW�WKH�ULJKW�WLPH�RI�WKH�\HDU���VRPH�YHJHWDWLYH�UHJHQHUDWLRQ��DQG�QXWULHQWV�IURP�
GHFRPSRVLWLRQ��3ODQWLQJV�LQWR�WKH�VODVK�ZLOO�KHOS�WKH�UHYHJHWDWLRQ�SURFHVV��SURYLGHG�WKHUH�LV�SODQW�
JURZWK�PHGLD��VRLO�RU�RYHUEXUGHQ�ILQHV��XQGHUQHDWK��7KH�VODVK�ZLOO�SURYLGH�KDELWDW�IRU�LQVHFWV��VQDLOV��
DQG�OL]DUGV���
�
����+\GURVHHGLQJ��)LJ������LV�UHFRPPHQGHG�IRU�URFN\�IDFHV�DQG�VWHHS�RYHUEXUGHQ�GXPS�EDWWHUV�RU�
VORSHV�ZKHUH�GLUHFW�WUDQVIHU�RU�SODQWLQJ�LV�LPSUDFWLFDO�RU�GDQJHURXV���
�
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)LJXUH����+\GURVHHGLQJ�PRVVHV�DQG�RWKHU�FRORQL]LQJ�VSHFLHV�RQWR�D�URDGVLGH�URFN�IDFH��
�
$�WHFKQLTXH�IRU�K\GURVHHGLQJ�ZLWK�FRORQL]LQJ�PRVVHV��OLFKHQV��/\FRSRGLXP�VS��DQG�JURXQG�FRYHU�KHUEV�
�H�J���5DRXOLD�VS���1HUWHUD�GHSUHVVD��(SLORELXP�VS���$QDSKDOLRLGHV�EHOOLGLRLGHV���WRJHWKHU�ZLWK�VHHGV�RI�
QDWLYH�SODQWV��H�J���3KRUPLXP�FRRNLDQXP��*DKQLD�SURFHUD��/HSWRVSHUPXP�VFRSDULXP��DQG�+HEH�
VDOLFLIROLD��KDV�EHHQ�GHYHORSHG�E\�/DQGFDUH�5HVHDUFK��+RUW5HVHDUFK��DQG�567�(QYLURQPHQWDO�
6ROXWLRQV��5RVV�HW�DO��������6WDQOH\�HW�DO���������7KLV�WHFKQLTXH�KDV�EHHQ�VXFFHVVIXOO\�XVHG�IRU�WKH�
UHODWLYHO\�TXLFN�HVWDEOLVKPHQW��ZLWKLQ��í��PRQWKV��RI�D�JURXQG�YHJHWDWLRQ�FRYHU�IRU�URFN\�URDGVLGH�
IDFHV��)LJ������DQG�VWHHS�VORSHV�RU�EDWWHUV�RI�RYHUEXUGHQ�URFN�GXPSV��)LJ������RQ�6WRFNWRQ�DQG�
6WURQJPDQ�0LQHV��7KH�WHFKQLTXH�KDV�DOVR�EHHQ�VXFFHVVIXOO\�XVHG�WR�UHYHJHWDWH�URDG�EDWWHUV��PLQH�SLW�
ZDOOV��DQG�TXDUU\�ZDOOV�DW�RWKHU�6RXWK�DQG�1RUWK�,VODQG�VLWHV��
� �����
� �
�
�
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�
�
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�
�
)LJXUH����0RVV�DQG�RWKHU�FRORQL]LQJ�VSHFLHV�K\GURVHHGHG��ZLWK�VRPH�KLJKHU�SODQW�VHHGV�RQWR�D�URFN\�
URDG�FXWWLQJ��
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)LJXUH������%RXOGHU\�DQJOH�RI�UHSRVH�VLGH�VORSH�RI�DQ�RYHUEXUGHQ�ZDVWH�URFN�GXPS����\HDUV�DIWHU�
K\GURVHHGLQJ�ZLWK�PRVVHV�DQG�RWKHU�FRORQL]LQJ�SODQW�IUDJPHQWV�DQG�QDWLYH�VHHGV��
�
�
3ODQWLQJ�RI�QXUVHU\�JURZQ�QDWLYH�SODQWV�ZLOO�EH�UHTXLUHG�WR�PDNH�XS�IRU�WKH�VKRUWIDOO�LQ�VDOYDJHDEOH�
VRLOV�DQG�YHJHWDWLRQ�WR�UHKDELOLWDWH�WKH�HQWLUH�DUHDV�GLVWXUEHG�E\�PLQLQJ��5RVV�HW�DO������D	E��6LPFRFN�
	�5RVV�������'DYLV�HW�DO�������0HZ�HW�DO��������/DQJHU�HW�DO��������7KHLQKDUGW�������6LPFRFN�HW�DO��
�������&ORVHO\�VSDFHG��PD[����P�[���P��SODQWLQJV�DUH�UHFRPPHQGHG�XVLQJ�PRVWO\�QDWLYH�JUDVVHV��
VKUXEV��DQG�WKH�PRUH�KDUG\�WUHHV��H�J���PRXQWDLQ�EHHFK��RI�ORFDO�SURYHQDQFH��7KH�SODQWLQJV�VKRXOG�EH�LQ�
D�VHPL�UDQGRP�SDWWHUQ�DQG�QRW�LQ�D�WUDGLWLRQDOO\�HYHQO\�VSDFHG�GHVLJQ��7KH�SODQWLQJ�VXUIDFH�QHHGV�WR�EH�
µURXJKHQHG¶�ZLWK�GLIIHUHQW�PLFURVLWHV��)LJ������UDWKHU�WKDQ�D�VPRRWK��FRPSDFWHG�µWDEOHWRS¶��)LJ�������
,QLWLDOO\�IHUWLOL]HG�SODQWLQJV�RI�QDWLYH�VKUXEV�LQWR�LQIHUWLOH�RYHUEXUGHQ�VDQGVWRQH�URFN�ILQHV�RQ�D�
FRPSDFWHG��JHQWO\�VORSLQJ��H[SRVHG�VXUIDFH�ZHUH�QRW�VXFFHVVIXO�IRU�GHYHORSLQJ�D�YHJHWDWLRQ�FRYHU�DIWHU�
���\HDUV�DW�D�PLQH�LQ�WKH�3ODWHDX�DUHD��)LJ�������0RUH�UHFHQW�SODQWLQJV��)LJ������LQWR�D�PL[WXUH�RI�ZDVWH�
URFNV��ERXOGHUV�IRU�VKHOWHU���URFN�ILQHV��DQG�VRLO�RU�VRLO�OLNH�SODQW�PHGLD�ZLWK�PLFURVLWHV�ZHUH�DQ�
LPSURYHPHQW��+RZHYHU��YHJHWDWLYH�JURXQG�FRYHU�ZDV�VWLOO�QRW�DV�JRRG�DV�GLUHFW�WUDQVIHU�RI�YHJHWDWLRQ�
FOXPSV�RU�ZKHUH�XQGLOXWHG��ZLWK�URFN\�PDWHULDOV��WRSVRLO�ZDV�VSUHDG�����
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)LJXUH�����3RRU�YHJHWDWLRQ�HVWDEOLVKPHQW����\HDUV�DIWHU�SODQWLQJ�ZLWK�QDWLYH�VSHFLHV��ZLWK�VRPH�
LQYDVLRQ�RI�-XQFXV�VTXDUURVD��RQ�TXDUW]RVH�FRDO�PHDVXUHV�VDQGVWRQH�RYHUEXUGHQ�ZLWK�QR�VRLO�FRYHU��
1RWH�WRHWRH�SODQWLQJV�LQ�WKH�EDFNJURXQG��
�
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�
)LJXUH�����3ODQWLQJV�RI�QDWLYH�VKUXEV�DIWHU���\HDUV�LQWR�PL[HG�RYHUEXUGHQ�URFN�ZLWK�VRPH�VRLO�PDWHULDOV�
RQ�WKH�FRPSDFWHG�IODW�WRS�RI�D�ZDVWH�URFN�GXPS��6FDOH�LV�����FP�ORQJ�ZLWK����FP�JUDGXDWLRQV��
�
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([RWLF�OHJXPHV�DQG�JUDVVHV��VXFK�DV�FORYHUV��ORWXV��YHWFK��EURZQWRS��U\HFRUQ��DQG�U\HJUDVVHV��DQG�QXUVH�
VKUXEV�VXFK�DV�WUHH�OXFHUQH�KDYH�QRW�EHHQ�YHU\�VXFFHVVIXO�LQ�WKH�'HQQLVWRQ±6WRFNWRQ�3ODWHDX�
HQYLURQPHQW�DQG�DUH�QRW�LQ�NHHSLQJ�ZLWK�WKH�ORQJ�WHUP�&RQVHUYDWLRQ�(VWDWH�XVH�RI�WKH�VLWH��8VH�RI�
H[RWLF�µFRYHU�FURSV¶�DQG�QLWURJHQ�IL[LQJ�OHJXPHV�DUH�QRW�UHFRPPHQGHG�RQ�WKLV�VLWH���6ORZ�UHOHDVH�
IHUWLOL]HU��ZLWK�D�VPDOO�DPRXQW�RI�IDVW�UHOHDVH�1�	�3�IHUWLOL]HU�DW�SODQWLQJ��LV�UHFRPPHQGHG�EHFDXVH�RI�
WKH�H[WUHPHO\�ORZ�IHUWLOLW\�RI�WKH�FRDO�PHDVXUHV�URFN�ILQHV�WKDW�UHVXOW�IURP�PLQLQJ�RSHUDWLRQV���+LJK�
UDWHV�RI�IDVW�UHOHDVH�IHUWLOL]HU�DUH�QRW�UHFRPPHQGHG�EHFDXVH�WKH\�WHQG�WR�HQFRXUDJH�FRPSHWLWLYH�ZHHGV�
WR�WKH�GLVDGYDQWDJH�RI�WKH�QDWLYH�SODQWV���
�
&RPELQDWLRQV�RI�DOO�RI�WKHVH�UHYHJHWDWLRQ�WHFKQLTXHV�SRWHQWLDOO\�DSSO\�WR�WKH�(VFDUSPHQW�FRDO�PLQLQJ�
SURMHFW��7KH�UHKDELOLWDWLRQ�SURFHVV�QHHGV�WR�LQFOXGH�UHFRUG�NHHSLQJ��PRQLWRULQJ��DQG�SHUKDSV�VRPH�
GHPRQVWUDWLRQ�RU�UHVHDUFK�WULDOV�WR�WHVW�WKH�DSSOLFDELOLW\�RI�YDULDWLRQV�RI�WKH�DERYH�WHFKQLTXHV�IRU�WKH�
VSHFLILF�HQYLURQPHQWDO�LVVXHV�RI�WKH�(VFDUSPHQW�3URMHFW�VLWH��$�SURJUDPPH�RI�UHSODFHPHQW��µEODQNLQJ¶��
SODQWLQJ�DQG�IROORZ�XS�IHUWLOL]HU�DSSOLFDWLRQV�IRU�QXUVHU\�SODQWHG�DUHDV�QHHGV�WR�EH�SDUW�RI�ODQG�
UHKDELOLWDWLRQ�SODQQLQJ��
�
3HUPDQHQW�SKRWR�SRLQWV��RI�UHKDELOLWDWLRQ�DUHDV��DUH�VWURQJO\�UHFRPPHQGHG����������
���
�����3HVW�DQG�:HHG�&RQWURO�
3HVWV��VXFK�DV�SRVVXPV��UHG�GHHU��JRDWV��FKDPRLV��SLJV��DQG�KDUHV�WKDW�JUD]H�RQ�DQG�GLVWXUE��GLJ�XS��WKH�
UHKDELOLWDWLRQ�UH�YHJHWDWLRQ�UHTXLUH�SHVW�FRQWURO�PHDVXUHV���
�
7KH�FXUUHQW�PDLQ�ZHHG�WKUHDWV�IURP�VSHFLHV�DOUHDG\�SUHVHQW�RQ�WKH�VLWH�DUH�JRUVH��8OH[�HXURSDHXV���
H[RWLF�UXVKHV��-XQFXV�VTXDUURVXV��-��HIIXVHV��DQG�PRQWEUHWLD��&URFRVPLD�[�FURFRVPLLIORUD���2WKHU�ZHHGV�
PD\�EHFRPH�WKUHDWV�IROORZLQJ�ODQG�GLVWXUEDQFH�E\�PLQLQJ�RSHUDWLRQV��,PSRUWDWLRQ�RI�ZHHGV�LQ�
PDWHULDOV��H�J��QXUVHU\�SRWWLQJ�PHGLD��URDGLQJ�JUDYHOV��QHHGV�DWWHQWLRQ�WR�SUHYHQW�LQYDVLRQ�LQWR�WKH�VLWH��
SDUWLFXODUO\�RQWR�GLVWXUEHG�DUHDV��$UHDV�RQ�VLWHV�ZLWK�ZHHGV�VKRXOG�EH�TXDUDQWLQHG�DQG�WKH�VXEVWUDWHV�
DQG�SODQWV�QRW�PL[HG�ZLWK�QRQ�ZHHG\�PDWHULDOV��JRUVH�DQG�-XQFXV�VHHGV�PD\�UHPDLQ�YLDEOH�IRU�!����
\HDUV���:HHGV�ZLOO�QHHG�WR�EH�FRQWUROOHG�HLWKHU�E\�VSUD\LQJ�RU�FXWWLQJ�RU�KDQG�UHPRYDO�RU�ELRORJLFDO�
FRQWURO��LI�DSSURSULDWH�ELRORJLFDO�FRQWURO�PHWKRGV�H[LVW�ZLWKRXW�WKUHDWHQLQJ�WKH�QDWLYH�VSHFLHV�����
�
&ORVXUH�VWDQGDUGV�IRU�UHYHJHWDWHG�DUHDV�QHHG�WR�EH�GHYHORSHG�WKDW�LQFOXGH�TXDQWLWDWLYH�PHDVXUHV�RI�
QDWLYH�DQG�QRQ�QDWLYH�YHJHWDWLRQ�HVWDEOLVKPHQW�DQG�VXUYLYDO��:KHQ�WKHVH�VWDQGDUGV�DUH�PHW��VLWH�
PDLQWHQDQFH�FDQ�EH�UHGXFHG�WR�QRUPDO�'HSDUWPHQW�RI�&RQVHUYDWLRQ�OHYHOV�����
�
�����&ORVXUH�SODQV�IRU�UHKDELOLWDWLQJ�PLQLQJ�LQIUDVWUXFWXUH�VLWHV����������������������������������������������������������������������������������������������������������������������������������������������������
$�FORVXUH�SODQ�QHHGV�WR�EH�GHYHORSHG�IRU�UHKDELOLWDWLQJ�RU�OHDYLQJ�LQ�D�VDIH�FRQGLWLRQ�PLQLQJ�
LQIUDVWUXFWXUH��VXFK�DV�URDGV��EXLOGLQJ�VLWHV��FRDO�VWRUDJH�ELQV��PLQLQJ�PDFKLQHU\��HWF��6RPH�PLQLQJ�
LQIUDVWUXFWXUH�DUHDV�VXFK�DV�XQZDQWHG�URDGZD\V�DQG�EXLOGLQJ�VLWHV�FDQ�EH�UHKDELOLWDWHG�EDFN�WR�
LQGLJHQRXV�YHJHWDWLRQ��2WKHU�PLQLQJ�LQIUDVWUXFWXUH�VXFK�DV�URDGZD\V��FRDO�ELQV�DQG�VXUIDFH�PLQLQJ�
PDFKLQHU\�PD\�EH�GHVLUDEOH�WR�OHDYH�DV�DFFHVV�URDGV��IRU�F\FOLQJ�RU�WUDPSLQJ�WUDFNV��DQG�PLQLQJ�UHOLFWV�
IRU�WRXULVP��SURYLGHG�WKH\�DUH�OHIW�LQ�D�VDIH�FRQGLWLRQ��7KXV�ODQG�UHKDELOLWDWLRQ�SODQQLQJ�PXVW�LQFOXGH�D�
PLQH�FORVXUH�SHUVSHFWLYH��UHFRJQL]LQJ�WKDW�WKLV�QHHGV�WR�EH�D�IOH[LEOH�FRPSRQHQW�RI�PLQH�SODQQLQJ�WR�
WDNH�LQWR�DFFRXQW�FKDQJHV�DQG�GHYHORSPHQWV�GXULQJ�WKH�PLQH�OLIH����
�
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��� (QYLURQPHQWDO�2IIVHWV�DQG�3RVW�0LQLQJ�5HFUHDWLRQ�2SSRUWXQLWLHV�
�
(QYLURQPHQWDO�RIIVHWV��UHVWRULQJ�RU�LPSURYLQJ�HQYLURQPHQWV�DW�VLWHV�RWKHU�WKDQ�ZKHUH�WKH�PLQH�LV��DUH�
RIWHQ�XVHG�LQWHUQDWLRQDOO\�LQ�WKH�PLQLQJ�LQGXVWU\�WR�FRPSHQVDWH�IRU�WKH�HQYLURQPHQWDO�LPSDFWV�RI�
PLQLQJ��ZLWK�WKH�SURYLVR�WKDW�WKH�VLWH�GLVWXUEDQFH�IRRWSULQW�KDV�EHHQ�PLQLPLVHG�DQG�DFFHSWDEOH�VLWH�
UHKDELOLWDWLRQ�SODQV�DUH�LQ�SODFH����
�
6ROLG�(QHUJ\�KDV�SURSRVHG�FRQWUROOLQJ�SUHGDWRUV�DQG�GHYHORSLQJ�DOWHUQDWLYH�KDELWDWV�IRU�NLZL�DQG�
3RZHOOLSKDQWD�VQDLOV�LQ�WKH�8SSHU�:DLPDQJDURD�DUHD�DV�SDUW�RIIVHWV�IRU�VRPH�PLQLQJ�LPSDFWV�DW�
6WRFNWRQ��,W�LV�UHFRPPHQGHG�WKDW�/�	�0�&RDO�LQYHVWLJDWH�ZLWK�WKH�'HSDUWPHQW�RI�&RQVHUYDWLRQ�
RSSRUWXQLWLHV�IRU�GHYHORSLQJ�DQ�HQYLURQPHQWDO�RIIVHW�SURJUDPPH�WKDW�LV�FRVW�HIIHFWLYH�DQG�UHDOLVWLF�IRU�
WKH�(VFDUSPHQW�3URMHFW��2IIVHWV�DUH�PRVW�HIIHFWLYH�ZKHQ�LPSOHPHQWHG�EHIRUH�DQ\�GLVWXUEDQFH�
HDUWKZRUNV�DFWLYLWLHV�DV�PRVW�RIIVHWV�KDYH�D�ODJ�SKDVH��
�
2IIVHWV�DOVR�LQFOXGH�VRFLDO�SURJUDPPHV��H�J���UHFUHDWLRQDO�ODNH�FRQVWUXFWLRQ�RXWVLGH�RI�WKH�PLQLQJ�DUHD�
SULRU�WR�PLQLQJ�DW�0DUWKD�0LQH�LQ�:DLKL�DQG�E\�GHYHORSPHQW�RI�WRXULVW�IDFLOLWLHV���$W�WKH�(VFDUSPHQW�
SURMHFW�VLWH��ODQG�UHKDELOLWDWLRQ�SODQQLQJ�QHHGV�WR�LQFOXGH�GHYHORSPHQW�RI�SRWHQWLDO�UHFUHDWLRQDO�
RSSRUWXQLWLHV��LQ�NHHSLQJ�ZLWK�WKH�REMHFWLYHV�RI�WKH�'HSDUWPHQW�RI�&RQVHUYDWLRQ��)RU�H[DPSOH��
UHLQVWDWHPHQW�RI�PRXQWDLQ�ELNH�WUDLOV��QDWXUH�ZDONZD\V��SHUKDSV�FDQRHLQJ�LI�DQ\�VPDOO�ODNHV�DUH�WR�EH�
FUHDWHG�WKURXJK�RSHQFDVW�PLQLQJ��RU�PLQLQJ�UHOLFWV�DV�WRXULVW�DWWUDFWLRQV��WR�EHFRPH�SDUW�RI�WKH�
'HQQLVWRQ�KLVWRULFDO�PLQLQJ�WKHPH����
�
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��� 5HIHUHQFHV�
�
'DYLV�0�5��/DQJHU�(5��5RVV�&:�������5HKDELOLWDWLRQ�RI�QDWLYH�IRUHVW�VSHFLHV�DIWHU�PLQLQJ�LQ�
:HVWODQG��1=�-RXUQDO�RI�)RUHVWU\�6FLHQFH����������±����
�
/DQJHU�(5��'DYLV�05��5RVV�&:�������5HKDELOLWDWLRQ�RI�ORZODQG�LQGLJHQRXV�IRUHVW�DIWHU�PLQLQJ�LQ�
:HVWODQG��6FLHQFH�IRU�&RQVHUYDWLRQ������:HOOLQJWRQ��'HSDUWPHQW�RI�&RQVHUYDWLRQ�����S��
�
0HZ�*�������$SSOLFDWLRQ�RI�WKH�WHUP�³SDNLKL´�LQ�1HZ�=HDODQG�í�D�UHYLHZ��-RXUQDO�RI�WKH�5R\DO�
6RFLHW\�RI�1HZ�=HDODQG�������í�����
�
0HZ�*��5RVV�&:�������6RLOV�DJULFXOWXUH�DQG�IRUHVWU\�RI�WKH�:HVWSRUW�UHJLRQ��:HVW�&RDVW��6RXWK�
,VODQG��1HZ�=HDODQG��'6,5�/DQG�5HVRXUFHV�6FLHQWLILF�5HSRUW�1R�����/RZHU�+XWW��'6,5�/DQG�
5HVRXUFHV�����S��
�
0HZ�*��5RVV�&:��'DYLV�05��/DQJHU�(5�������5HKDELOLWDWLRQ�RI�LQGLJHQRXV�IRUHVW�DIWHU�PLQLQJ��:HVW�
&RDVW��6FLHQFH�IRU�&RQVHUYDWLRQ�����:HOOLQJWRQ��'HSDUWPHQW�RI�&RQVHUYDWLRQ�����S����
�
1DWKDQ�6�������*HRORJ\�RI�WKH�%XOOHU�&RDOILHOG��VFDOH�����������,QVWLWXWH�RI�*HRORJLFDO�	�1XFOHDU�
6FLHQFHV��JHRORJLFDO�PDS�����/RZHU�+XWW��1HZ�=HDODQG��,QVWLWXWH�RI�*HRORJLFDO�DQG�1XFOHDU�6FLHQFHV�
/LPLWHG��
�
1HZ�=HDODQG�6RLO�%XUHDX�������*HQHUDO�VXUYH\�RI�WKH�VRLOV�RI�WKH�6RXWK�,VODQG��1HZ�=HDODQG��1HZ�
=HDODQG�6RLO�%XUHDX�%XOOHWLQ���������S��
�
�
1RUWRQ�'$�������$�PXOWLYDULDWH�WHFKQLTXH�IRU�HVWLPDWLQJ�1HZ�=HDODQG�WHPSHUDWXUH�QRUPDOV��:HDWKHU�
DQG�FOLPDWH������í����
�
5RVV�&:�������6RLOV�RI�WKH�XSSHU�:DLPDQJDURD�DUHD��%XOOHU�UHJLRQ��/DQGFDUH�5HVHDUFK�&RQWUDFW�
5HSRUW�/&�������������S��
�
5RVV�&��%X[WRQ�5��6WDQOH\�-��$OVSDFK�3��0RUJDQ�&�������5HYHJHWDWLRQ�RI�VWHHS�EDWWHUV� RI�PLQH�URFN�
GXPSV�XVLQJ�SLRQHHU�SODQWV��0DVVH\�8QLYHUVLW\�)HUWLOL]HU�	�/LPH�5HVHDUFK�&HQWUH���WK�$QQXDO�
:RUNVKRS�(QYLURQPHQWDO�PDQDJHPHQW�XVLQJ�VRLO±SODQW�V\VWHPV����±���)HEUXDU\�������0DVVH\�
8QLYHUVLW\��3DOPHUVWRQ�1RUWK��3S�����í�����
�
5RVV�&:��'DYLV�0��/DQJHU�/�����D��5DLQIRUHVW�UHVWRUDWLRQ�DIWHU�JROG�DQG�FRDO�PLQLQJ�LQ�:HVWODQG��
1HZ�=HDODQG��3URFHHGLQJV�RI�WKH���WK�$QQXDO�(QYLURQPHQWDO�:RUNVKRS���±��2FWREHU�������'DUZLQ��
'LFNVRQ��0LQHUDOV�&RXQFLO�RI�$XVWUDOLD��3S�����í�����
�
5RVV�&:��0HZ�*��-DFNVRQ�5-��3D\QH�--�����E��/DQG�UHKDELOLWDWLRQ�WR�LQGLJHQRXV�IRUHVW�VSHFLHV��
6FLHQFH�IRU�&RQVHUYDWLRQ�����:HOOLQJWRQ��'HSDUWPHQW�RI�&RQVHUYDWLRQ�����S��
�
5RVV�&��6LPFRFN�5�������0LQH�UHKDELOLWDWLRQ�IRU�VXVWDLQDEOH�ODQGFDUH��FRVW�HIIHFWLYH�VWUDWHJLHV���
3URFHHGLQJV�RI�WKH������1HZ�=HDODQG�0LQHUDOV�	�0LQLQJ�&RQIHUHQFH����±���1RYHPEHU�������
$XFNODQG��3S����±����
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�
5RVV�&��6LPFRFN�5��'DYLV�0��/DQJHU�/�������0LQH�UHKDELOLWDWLRQ�FDVH�VWXGLHV�RQ�WKH�:HVW�&RDVW��
3URFHHGLQJV�RI�WKH�$,00�1=�%UDQFK���WK�$QQXDO�&RQIHUHQFH��7KH�FKDQJLQJ�IDFH�RI�:HVW�&RDVW�
PLQLQJ�����±���$XJXVW�������*UH\PRXWK��3S�����±�����
�
�
5RVV�&��6LPFRFN�5��:LOOLDPV�3��7RIW�5��)O\QQ�6��%LUFKILHOG�5��&RPHVN\�3�������6DOYDJH�DQG�GLUHFW�
WUDQVIHU�IRU�DFFHOHUDWLQJ�UHVWRUDWLRQ�RI�QDWLYH�HFRV\VWHPV�RQ�PLQH�VLWHV�LQ�1HZ�=HDODQG��3URFHHGLQJV�RI�
WKH������1HZ�=HDODQG�0LQHUDOV�DQG�0LQLQJ�&RQIHUHQFH����±���2FWREHU�������:HOOLQJWRQ��3S����±
�����
�
5RVV�&��:LOOLDPV�3��6LPFRFN�5�������0RQLWRULQJ�SDNLKL�ZHWODQG�UHVWRUDWLRQ�DIWHU�PLQLQJ��:HVWODQG��
1HZ�=HDODQG��3URFHHGLQJV�RI�WKH���QG�$QQXDO�0LQHUDOV�&RXQFLO�RI�$XVWUDOLD�(QYLURQPHQWDO�
:RUNVKRS����±���2FWREHU�������$GHODLGH��'LFNVRQ��0LQHUDOV�&RXQFLO�RI�$XVWUDOLD��3S�����±�����
�
6LPFRFN�5��5RVV�&�������0HWKRGV�RI�UHVWRULQJ�1HZ�=HDODQG�QDWLYH�IRUHVWV�DIWHU�PLQLQJ��3URFHHGLQJV�
RI�WKH������3$&5,0�&RQJUHVV��$XFNODQG��7KH�$XVWUDODVLDQ�,QVWLWXWH�RI�0LQLQJ�	�0HWDOOXUJ\�
3XEOLFDWLRQ�6HULHV�1R�������3S�����±�����
�
6LPFRFN�5��5RVV�&��3L]H\�0�������5HKDELOLWDWLRQ�RI�DOOXYLDO�JROG�DQG�RSHQ�FDVW�FRDO�PLQHV�������WR�
����3URFHHGLQJV�$XV,00�1HZ�=HDODQG�%UDQFK�������WK�$QQXDO�&RQIHUHQFH�����$XJXVW±��
6HSWHPEHU�������1HOVRQ��1=��3S����±����
�
6LPFRFN�5��7RIW�5��5RVV�&��)O\QQ�6�������$�FDVH�VWXG\�RI�WKH�FRVW�DQG�HIIHFWLYHQHVV�RI�D�QHZ�
WHFKQRORJ\�IRU�DFFHOHUDWLQJ�UHKDELOLWDWLRQ�RI�QDWLYH�HFRV\VWHPV��3URFHHGLQJV�RI�WKH���WK�$QQXDO�
0LQHUDOV�&RXQFLO�RI�$XVWUDOLD�(QYLURQPHQWDO�:RUNVKRS����±���2FWREHU�������7RZQVYLOOH��'LFNVRQ��
0LQHUDOV�&RXQFLO�RI�$XVWUDOLD��'LFNVRQ��3S�����±�������
�
6WDQOH\�-��%X[WRQ�5��$OVSDFK�3��0RUJDQ�&��5RVV�&�������5HYHJHWDWLRQ�RI�PLQH�URFNGXPSV�XVLQJ�
LQGLJHQRXV�PRVVHV�DQG�RWKHU�SLRQHHU�SODQWV��3URFHHGLQJV�RI�WKH��������WK�DQQXDO�FRQIHUHQFH�RI�7KH�
$XVWUDODVLDQ�,QVWLWXWH�RI�0LQLQJ�DQG�0HWDOOXUJ\�1HZ�=HDODQG�%UDQFK�2SSRUWXQLWLHV�IRU�WKH�1HZ�
=HDODQG�0LQLQJ�DQG�0HWDOV�,QGXVWU\���±��6HSWHPEHU�������*UH\PRXWK���
�
7KHLQKDUGW�1,�������3ODQW�UHVWRUDWLRQ�DW�DQ�RSHQ�FDVW�FRDO�PLQH��:HVW�&RDVW��1HZ�=HDODQG��3K'�WKHVLV�
&DQWHUEXU\�8QLYHUVLW\������S���
�
:LOOLDPV�3$��&RXUWQH\�6��*OHQQ\�'��+DOO�*��0HZ�*�������3DNLKL�DQG�VXUURXQGLQJ�YHJHWDWLRQ�LQ�1RUWK�
:HVWODQG��6RXWK�,VODQG��-RXUQDO�RI�WKH�5R\DO�6RFLHW\�RI�1HZ�=HDODQG�������í������
�


