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7KLV�0HPRUDQGXP�IRU�WKH�5HFRUG��0)5��WUDQVPLWV�WKH�UHVXOWV�RI�GLUHFWHG�VXUYH\V�IRU�GHVHUW�WRUWRLVH
�*RSKHUXV�DJDVL]LL���D�IHGHUDOO\�DQG�VWDWH�OLVWHG�WKUHDWHQHG�VSHFLHV��LQ�VXSSRUW�RI�DQ�(QYLURQPHQWDO
,PSDFW� 5HSRUW� �(,5�� XQGHU� SUHSDUDWLRQ� IRU� WKH� 5HGHYHORSPHQW� $UHD� ([SDQVLRQ��'HWDFKPHQW�
$QQH[DWLRQ��DQG�$XWRPRWLYH�7HVW�&RXUVH��3URMHFW��&DOLIRUQLD�&LW\��.HUQ�&RXQW\��&DOLIRUQLD��(,5��

$W�WKH�GLUHFWLRQ�RI�:DWHULGJH�&DSLWDO�*URXS��//&���0U��'DYLG�1\ER���D�KDELWDW�DVVHVVPHQW�DQG
VXEVHTXHQW�GLUHFWHG�VXUYH\V�ZHUH�XQGHUWDNHQ�WR�DVVHVV�WKH�SUHVHQFH�DQG�OHYHO�RI�XWLOL]DWLRQ�RI�WKH
3URSRVHG�$XWRPRWLYH�7HVW�&RXUVH�3URMHFW�6LWH��SURMHFW�VWXG\�DUHD��E\�GHVHUW�WRUWRLVH���'LUHFWHG
VXUYH\V�IRU�GHVHUW�WRUWRLVH�ZHUH�XQGHUWDNHQ�E\�6DSSKRV�(QYLURQPHQWDO��,QF����'U��%UDG�%ORRG��0U�
%ODLU�%DNHU��0V��0HOLVD�+HOWRQ��0V��0HOLVVD�5RVV��0V��&DURO�:DWVRQ��0U��'DYLG�%LVH��0U��0LFKDHO
0F*RYHUQ��DQG�0U��:LOOLDP�9DQKHUZHJ��EHWZHHQ�0DUFK����DQG�$SULO���������� �$GGLWLRQDO
VXUYH\V�IRU�0RKDYH�JURXQG�VTXLUUHO��6SHUPRSKLOXV�PRKDYHQVLV���VHQVLWLYH�ZLOGOLIH�VSHFLHV��DQG
ORFDOO\�LPSRUWDQW�SODQWV�VSHFLHV�ZHUH�DOVR�SHUIRUPHG�FRQFXUUHQWO\�ZLWK�GHVHUW�WRUWRLVH�VXUYH\V�
7KH�UHVXOWV�RI�WKRVH�VXUYH\V�DUH�UHSRUWHG�VHSDUDWHO\��
2QO\�WKH�SURMHFW�VWXG\�DUHD�LV�SURSRVHG�IRU�GHYHORSPHQW�XQGHU�WKLV�'UDIW�(,5���7KHUH�DUH�VHYHQ
SURMHFW�FRPSRQHQWV�ZLWKLQ�WKH�SURMHFW�VWXG\�DUHD��RYDO�WHVW�WUDFN��ZLQGLQJ�WUDFN��YHKLFOH�G\QDPLF
DUHD� �9'$���EULGJH��HQWU\� URDG��KLOO�XS� URDG��DQG�EXLOGLQJ�DQG�SDUNLQJ� ORW�� �$OO�RWKHU�SURMHFW
HOHPHQWV� LQFOXGHG�LQ� WKH�GUDIW�(,5�DUH�DQDO\]HG�DW�D�SURJUDPPDWLF� OHYHO��ZKLFK�ZRXOG�HQWDLO
VXUYH\V�IRU�ELRORJLFDO�UHVRXUFHV�SULRU�WR�IXWXUH�GHYHORSPHQW�
/LVWHG�VSHFLHV�DUH�WKRVH�VSHFLHV�SURYLGHG�VSHFLDO�OHJDO�SURWHFWLRQ�XQGHU�WKH�)HGHUDO�(QGDQJHUHG
6SHFLHV�$FW��WKH�6WDWH�(QGDQJHUHG�6SHFLHV�$FW��RU�ERWK�
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352-(&7�/2&$7,21

7KH�SURSRVHG�SURMHFW� VLWH� LV� ORFDWHG� LQ� WKH� VRXWKHDVWHUQ�SRUWLRQ�RI�.HUQ�&RXQW\�� �$WWDFKPHQW���
5HJLRQDO�9LFLQLW\�0DS��DSSUR[LPDWHO\����PLOHV�VRXWKHDVW�RI�GRZQWRZQ�%DNHUVILHOG��7KH�SURSRVHG
SURMHFW�VWXG\�DUHD�LV�FRPSRVHG�RI�DSSUR[LPDWHO\�VHYHQ�VHFWLRQV��������DFUHV��ORFDWHG�DSSUR[LPDWHO\
����PLOH�QRUWK�RI�6WDWH�+LJKZD\�����$WWDFKPHQW����/RFDO�9LFLQLW\�0DS����7KLV�ORFDWLRQ�LV�GHSLFWHG�RQ
WKH�6DQERUQ�86*6�����PLQXWH�VHULHV�WRSRJUDSKLF�TXDGUDQJOH��7RZQVKLS����1RUWK��5DQJH����:HVW�
6HFWLRQV�����������������������DQG�SRUWLRQV�RI�6HFWLRQV��������DQG�����$WWDFKPHQW����7RSRJUDSKLF
0DS����7KH�SURSRVHG�SURMHFW�VWXG\�DUHD�LV�DFFHVVLEOH�IURP�6WDWH�+LJKZD\������(QWUDQFH�WR�WKH�VLWH�FDQ
EH�JDLQHG�IURP�DQ�XQVLJQHG�VWUHHW�WKDW�H[LWV�QRUWK�RII�6WDWH�+LJKZD\����DSSUR[LPDWHO\���PLOHV�HDVW
RI�WKH�WRZQ�RI�0RMDYH�DGMDFHQW�WR�DQ�$7	7�UDGLR�WRZHU���6HYHUDO�H[LVWLQJ�GLUW�URDGV�SURYLGH�DFFHVV�WR
WKH�LQWHULRU�DQG�H[WHULRU�ERXQGDULHV�RI�WKH�VLWH�
0(7+2'6

3ULRU�WR�ILHOG�VXUYH\V��6DSSKRV�(QYLURQPHQWDO��,QF��UHYLHZHG��SUHYLRXVO\�SUHSDUHG�UHSRUWV�FRQFHUQLQJ
WKH�SURMHFW�VWXG\�DUHD ��� � �DQG�UHYLHZHG�WKH�PRVW�UHFHQW�YHUVLRQ�RI�WKH�&DOLIRUQLD�1DWXUDO�'LYHUVLW\�'DWD
%DVH��&1''%� � �WR�LGHQWLI\�UHFRUGV�RI�RFFXUUHQFH�RI�GHVHUW�WRUWRLVH�DQG�RI�RWKHU�OLVWHG�RU�VHQVLWLYH
VSHFLHV�WKDW�KDG�EHHQ�UHSRUWHG�ZLWKLQ�WKH�YLFLQLW\�RI�WKH�SURSRVHG�SURMHFW�VWXG\�DUHD���7KH�&1''%
ZDV�VHDUFKHG�IRU�WKH�86*6�����PLQXWH�VHULHV�WRSRJUDSKLF�TXDGUDQJOHV�IRU�WKH�GH�DQQH[DWLRQ�DQG
UHGHYHORSPHQW�DUHDV��&DOLIRUQLD�&LW\�1RUWK��*DOLOHR�+LOO��-RKDQQHVEXUJ���0RMDYH�1RUWKHDVW��1RUWK
(GZDUGV��6DQERUQ�DQG�6DOWGDOH�6RXWKHDVW���IRU�WKH�DQQH[DWLRQ�DUHD��&DOLIRUQLD�&LW\�6RXWK���DQG�IRU�WKH
$XWRPRWLYH� 7HVW�&RXUVH� �6DQERUQ��� �$OO� DGMDFHQW�����PLQXWH� WRSRJUDSKLF�TXDGUDQJOHV�ZHUH� DOVR
UHYLHZHG��%LVVHOO��%RURQ��%RURQ�1RUWKZHVW��&DFKH�3HDN��&DQWLO��&LQFR��&URVV�0RXQWDLQ��(GZDUGV�
/HXKPDQ�5LGJH���0RMDYH��5RJHUV�/DNH�1RUWK��DQG�6ROHGDG�0RXQWDLQ����
7KH�DERYH�UHYLHZV�UHVXOWHG�LQ�WKH�LGHQWLILFDWLRQ�RI�QXPHURXV�UHFRUGHG�RFFXUUHQFHV�RI�GHVHUW�WRUWRLVH
ZLWKLQ�WKH�YLFLQLW\�RI�WKH�SURSRVHG�SURMHFW�VWXG\�DUHD��DOO�SUHVXPHG�H[WDQW���6XEVHTXHQWO\��D�KDELWDW
DVVHVVPHQW�RI�WKH�SURSRVHG�SURMHFW�VWXG\�DUHD�ZDV�SHUIRUPHG�E\�6DSSKRV�(QYLURQPHQWDO��,QF���'U�
%UDG�%ORRG�DQG�0U��:LOOLDP�9DQKHUZHJ��LQ�ODWH�-DQXDU\��������7KH�SXUSRVH�RI�WKH�DVVHVVPHQW�ZDV
WR�GHWHUPLQH�WKH�SUHVHQFH�RI�SRWHQWLDOO\�VXLWDEOH�KDELWDW�RQ�VLWH��DQG�WR�GHWHUPLQH�WKH�ORFDWLRQ�RI�WKH
VXUYH\�DUHD�



� 86):6��������	 &')*�������
0HPRUDQGXP�IRU�WKH�5HFRUG 6DSSKRV�(QYLURQPHQWDO��,QF�
6HSWHPEHU��������
:�?352-(&76?����?��������?0HPRV?��������B0���GW�UHVXOWV�ZSG ��3DJH��

7KH�KDELWDW�DVVHVVPHQW�GHWHUPLQHG�WKDW�WKH�SURSRVHG�SURMHFW�VWXG\�DUHD�VXSSRUWHG�SRWHQWLDOO\�VXLWDEOH
KDELWDW�IRU�GHVHUW�WRUWRLVH�DQG�FRQVHTXHQWO\�D�VXUYH\�DUHD�ZDV�GHILQHG��$WWDFKPHQW����'HVHUW�7RUWRLVH
6XUYH\�$UHD�0DS���
'LUHFWHG�VXUYH\V�IRU�GHVHUW�WRUWRLVH�ZHUH�SHUIRUPHG�XVLQJ�D�PRGLILFDWLRQ�RI�WKH�SXEOLVKHG�8QLWHG
6WDWHV�)LVK�DQG�:LOGOLIH�6HUYLFH��86):6��SURWRFRO� 
 ��$UHDV�RI�SRWHQWLDO�LPSDFW�IRU�WKH�SURSRVHG�SURMHFW
VWXG\�DUHD��ZHUH�ZDONHG�DW�����IRRW�WUDQVHFWV�DFURVV�WKH�SURSRVHG�RYDO�WUDFN�DUHD�DQG�H[WHQGLQJ�HDFK
WUDQVHFW�RXW������PLOH�RQ�DOO�VLGHV�RU�XS�WR�WKH�SURSRVHG�SURMHFW�ERXQGDU\���)RU�WKH�UHPDLQLQJ�SURMHFW
FRPSRQHQWV�� VXUYH\V�ZHUH� FRQGXFWHG� DW� ���IRRW� WUDQVHFW� LQWHUYDOV�� �$OO� GHVHUW� WRUWRLVH� VLJQ� �OLYH
WRUWRLVHV��VKHOOV��VFXWHV�� OLPEV�� VFDW��EXUURZV��SDOOHWV�� WUDFNV��HJJ�VKHOO� IUDJPHQWV��FRXUWVKLS�ULQJV�
GULQNLQJ�VLWHV��DQG�PLQHUDO�OLFNV��ZHUH�IODJJHG�DQG�PDSSHG�XVLQJ�KDQGKHOG�JOREDO�SRVLWLRQLQJ�V\VWHPV
�*36���6FRXW�PRGHO���$Q\�EXUURZV�RU�GHVHUW�WRUWRLVHV�REVHUYHG�ZHUH�IODJJHG��
63(&,(6�&216,'(5('

'HVHUW�7RUWRLVH

'LVWULEXWLRQ

7KH�GHVHUW�WRUWRLVH��*RSKHUXV�DJDVVL]LL��LV�IHGHUDOO\�DQG�VWDWH�OLVWHG�DV�WKUHDWHQHG�XQGHU�WKH�IHGHUDO�DQG
VWDWH� (QGDQJHUHG� 6SHFLHV� $FWV�� � ,W� LQKDELWV� WKH� 0RMDYH�� &RORUDGR�� DQG� 6RQRUDQ� 'HVHUWV� LQ� WKH
VRXWKZHVWHUQ�8QLWHG�6WDWHV�DQG�DGMDFHQW�0H[LFR���7KH�0RMDYH�SRSXODWLRQ�RFFXSLHV�WKRVH�SRUWLRQV�RI
WKH�0RMDYH� DQG�&RORUDGR�'HVHUWV� QRUWK� DQG�ZHVW� RI� WKH�&RORUDGR� 5LYHU� LQ� VRXWKZHVWHUQ�8WDK�
QRUWKZHVWHUQ�$UL]RQD��VRXWKHUQ�1HYDGD��DQG�&DOLIRUQLD�� �7KH�GHVHUW�WRUWRLVH�LV�WKH�RQO\�QDWXUDOO\
RFFXUULQJ�WRUWRLVH�LQ�WKH�0RMDYH�'HVHUW���$�TXHU\�RI�WKH�&1''%�UHWXUQHG�QR�UHFRUGV�IRU�GHVHUW�WRUWRLVH
LQ� WKH�6DQIRUG�TXDGUDQJOH�� LQ�ZKLFK�WKH�SURSRVHG�SURMHFW�RFFXUV��KRZHYHU�� WKH�&1''%�OLVWV���
RFFXUUHQFHV�RI�WKLV�VSHFLHV�ZLWKLQ�WKH�6WDWH�RI�&DOLIRUQLD��DOO�RI�ZKLFK�DUH�SUHVXPHG�H[WDQW� � ��&1''%
RFFXUUHQFHV�RI�WKLV�WD[RQ�DUH�GLVWULEXWHG�DPRQJ�WKH�IROORZLQJ�FRXQWLHV��,Q\R��.HUQ��6DQ�%HUQDUGLQR�
/RV�$QJHOHV��5LYHUVLGH��DQG�,PSHULDO���7KH�WKUHH�QHDUHVW�NQRZQ�RFFXUUHQFHV�WKDW�VLWH�GHVHUW�WRUWRLVH
GHQVLWLHV�WR�WKH�SURSRVHG�SURMHFW�LQFOXGH�WKH�VRXWK�HQG�RI�/XFHUQH�9DOOH\�QRUWK�RI�WKH�/DYD�0RXQWDLQV
LQ� ����� �6SDQJOHU�+LOOV� (DVW� DQG�:HVW�� %ODFN�+LOOV��:HVW� RI� %ODFN�+LOOV�� .OLQNHU�0RXQWLDQ�� DQG
&KULVWPDV�&DQ\RQ�TXDGUDQJOHV���ZKLFK�LV�DSSUR[LPDWHO\����PLOHV�QRUWKHDVW�RI�WKH�SURSRVHG�SURMHFW�
DQG�LQ�)UHPRQW�9DOOH\�VRXWK�WR�WKH�YLFLQLW\�RI�$GHODQWR�DQG�+LJKZD\����HDVW�WR�&DOLFR�0RXQWDLQV��LQ
���������TXDGUDQJOHV��FHQWHUHG�RQ�WKH�%DUVWRZ�DUHD���ZKLFK�LV�DSSUR[LPDWHO\����PLOHV�VRXWKHDVW�RI
WKH�SURSRVHG�SURMHFW�
'HVFULSWLRQ

7KH�GHVHUW�WRUWRLVH�LV�GLVWLQJXLVKHG�IURP�RWKHU�VSHFLHV�RI�WRUWRLVH�E\�D�FRPELQDWLRQ�RI�FKDUDFWHULVWLFV�
'HVHUW�WRUWRLVH�DGXOWV�FDQ�PHDVXUH�XS�WR����LQFKHV�LQ�VKHOO�OHQJWK�DQG�KDYH�D�ZHGJH�VKDSHG�KHDG�ZLWK
D�KLJK�GRPHG�FDUDSDFH���'HVHUW�WRUWRLVHV�ZHLJK�DSSUR[LPDWHO\���WR����SRXQGV���7KH�GHVHUW�WRUWRLVH
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SRVVHVVHV�DQ�LQWHUKXPHUDO�VHDP�ORQJHU�WKDQ�WKH�LQWHJXODU�VHDP��D�VLQJOH�WULDQJXODU�D[LOODU\�VFDOH��DQG
GLVWDQFH�IURP�EDVH�RI�ILUVW�FODZ�WR�IRXUWK�FODZ�LV�HTXDO�WR�WKH�IRUHIRRW�DQG�KLQGIRRW�
+DELWDW�$VVRFLDWLRQV

7KH�GHVHUW�WRUWRLVH�FDQ�EH�IRXQG�SULPDULO\�ZLWKLQ�FUHRVRWH�EXVK�VFUXE�YHJHWDWLRQ��EXW�DOVR�LQ�VXFFXOHQW
VFUXE��FKHHVHEXVK�VFUXE��EODFNEXVK�VFUXE��KRSVDJH�VFUXE��VKDGVFDOH�VFUXE��PLFURSK\OO�ZRRGODQG��DQG
0RMDYH�VDOWEXVK�DOOVFDOH�VFUXE�� �'HVHUW� WRUWRLVHV�VXUYLYH�DQG�UHSURGXFH�LQ� WKHVH�YHJHWDWLRQ�W\SHV
ZKHUH�WKHLU�EDVLF�KDELWDW�UHTXLUHPHQWV�DUH�PHW���7KHVH�HQYLURQPHQWDO�H[WUHPHV�DUH�VXLWDEOH�VXEVWUDWHV
IRU�EXUURZLQJ�DQG�QHVWLQJ�DQG�DGHTXDWH�DUHDV�IRU�PRYHPHQW�DQG�GLVSHUVDO���'HVHUW�WRUWRLVHV�RFFXU
PRVW�FRPPRQO\�RQ�JHQWO\�VORSLQJ� WHUUDLQ�ZLWK�VRLOV� UDQJLQJ� IURP�VDQG� WR�VDQG\�JUDYHO�DQG�ZLWK
VFDWWHUHG�VKUXEV��DQG�ZKHUH�WKHUH�LV�DEXQGDQW�LQWHU�VKUXE�VSDFH�IRU�JURZWK�DQG�KHUEDFHRXV�SODQWV�
6SDFH�8VH

'HVHUW� WRUWRLVHV�VSHQG�PXFK�RI� WKHLU� OLYHV� LQ�EXUURZV�� �'XULQJ� ODWH�ZLQWHU�DQG�HDUO\�VSULQJ�� WKH\
W\SLFDOO\�HPHUJH�WR�PDWH�DQG�IHHG���7KH\�UHPDLQ�DFWLYH�GXULQJ�WKH�VSULQJ�DQG�VRPHWLPHV�HPHUJH�IURP
WKHLU�EXUURZV�DIWHU�VXPPHU�VWRUPV�
5HSURGXFWLRQ

'HVHUW�WRUWRLVHV�H[SHULHQFH�GHOD\HG�VH[XDO�PDWXULW\�DQG�ORQJ�OLIH��RWKHUZLVH�NQRZQ�DV�.�VWUDWHJLVWV�
7KH\�UHDFK�VH[XDO�PDWXULW\�DW�DSSUR[LPDWHO\���WR���\HDUV�RI�OLIH���0DWLQJ�W\SLFDOO\�RFFXUV�IURP�$XJXVW
WKURXJK�2FWREHU���7KH\�OD\�DSSUR[LPDWHO\���WR���HJJV�DQG�LQFXEDWLRQV�ODVW�IRU����WR�����GD\V���%LUWK
LQWHUYDOV�UDQJH�IURP���WR���WLPHV�SHU�\HDU� 
 �
)RRG�+DELWV

'XULQJ�SHULRGV�RI�DFWLYLW\��GHVHUW�WRUWRLVHV�HDW�D�YDULHW\�RI�KHUEDFHRXV�YHJHWDWLRQ�SULPDULO\�FRQVLVWLQJ
RI�JUDVVHV�DQG� IORZHUV�RI� DQQXDO�SODQWV�� � ,Q�SHULRGV�RI�KDUVK�RU�XQXVXDOO\�GU\�FRQGLWLRQV�� GHVHUW
WRUWRLVHV�FDQ�UHWUHDW�WR�EXUURZV�ZKHUH�WKH\�ORZHU�WKHLU�PHWDEROLVP�DQG�ORVV�RI�ZDWHU�DQG�FRQVXPH
YHU\�OLWWOH�IRRG�
5(68/76

3ODQW�&RPPXQLWLHV�3URYLGLQJ�3RWHQWLDOO\�6XLWDEOH�+DELWDW

7KH�SURSRVHG�SURMHFW�VWXG\�DUHD�VXSSRUWV�WKH�IRXU�SODQW�FRPPXQLWLHV�OLVWHG�EHORZ��$WWDFKPHQW���
3ODQW�&RPPXQLWLHV�0DS��

� ��������DFUHV�RI�0RMDYH�&UHRVRWH�%XVK�6FUXE��(OHPHQW�&RGH�������
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+HULWDJH�3URJUDP���6DFUDPHQWR��&$��&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG�*DPH�
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� �������DFUHV�RI�-RVKXD�7UHH�:RRGODQG��(OHPHQW�&RGH�������
� ��������DFUHV�RI�'HVHUW�6DOWEXVK�6FUXE��(OHPHQW�&RGH�������
� �������DFUHV�RI�'HYHORSPHQW

0RMDYH�&UHRVRWH�%XVK�6FUXE��(OHPHQW�&RGH���������D�VWDWH�GHVLJQDWHG�VHQVLWLYH�SODQW�FRPPXQLW\�
FRQVLVWV�RI�VKUXEV�XVXDOO\�����WR���PHWHUV�LQ�KHLJKW�DQG�ZLGHO\�VSDFHG�ZLWK�EDUH�JURXQG�EHWZHHQ
SODQWV�� � ,W� RFFXUV� LQ� DUHDV� RI�ZHOO�GUDLQHG� VHFRQGDU\� VRLOV� RQ� VORSHV�� IDQV�� DQG� YDOOH\V�� �0RMDYH
&UHRVRWH�6FUXE�FRUUHVSRQGV�WR�WKH�&UHRVRWH�%XVK�6HULHV�DV�GHVFULEHG�E\�6DZ\HU�DQG�.HHOHU�:ROI�
UHIHUHQFHG�DERYH��0RMDYH�&UHRVRWH�%XVK�6FUXE�LV�WKH�GRPLQDQW�SODQW�FRPPXQLW\�LQ�WKH�VXUYH\�DUHD�
3ODQW�VSHFLHV�LGHQWLILHG�RQ�VLWH�WKDW�DUH�UHSUHVHQWDWLYH�RI�WKH�0RMDYH�&UHRVRWH�%XVK�6FUXE�FRPPXQLW\
LQFOXGH�FUHRVRWH��EXUUR�ZHHG��EXUUREUXVK����JROGHQ�FKROOD��2SXQWLD�HFKLQRFDUSD���KRSVDJH��0RUPRQ
WHD��VDOWEXVK��KRUVHEUXVK��7HWUDG\PLD���DQG�ER[WKRUQ��/\FLXP�FRRSHUL��
'HVHUW� 6DOWEXVK� 6FUXE� �(OHPHQW� &RGH� ������� LV� D� FRPPXQLW\� RI� XVXDOO\� ORZ�� JUD\LVK�� DQG
PLFURSK\OORXV�VKUXEV�����WR���PHWHU�LQ�KHLJKW��ZLWK�VRPH�VXFFXOHQW�VSHFLHV��3ODQWV�DUH�ZLGHO\�VSDFHG
ZLWK�EDUH�JURXQG�EHWZHHQ�DQG�VWDQGV�DUH�W\SLFDOO\�GRPLQDWHG�E\�D�VLQJOH�VSHFLHV�RI�VDOWEXVK��$WULSOH[
VS�� � ���'HVHUW�6DOWEXVK�6FUXE�FRUUHVSRQGV�WR�WKH�$OOVFDOH�6HULHV�DQG�LQ�SDUW�WR�WKH�)RXUZLQJ�6DOWEXVK
6HULHV� DQG� WKH�PL[HG� 6DOWEXVK� 6HULHV� DV� GHVFULEHG� E\� 6DZ\HU� DQG� .HHOHU�:ROI�� � 3ODQWV� VSHFLHV
LGHQWLILHG� RQ� VLWH� WKDW� DUH� UHSUHVHQWDWLYH� RI� WKH�'HVHUW� 6DOWEXVK� 6FUXE� SODQW� FRPPXQLW\� LQFOXGH
VDOWEXVK��$WULSOH[�SRO\FDUSD��$��FDQHVFHQV���KRSVDJH��EXUUREXVK��&DOLIRUQLD�EXFNZKHDW��(ULJRQXP
IDVFLFXODWXP���0RUPRQ�WHD��DQG�VDOWJUDVV��'LVWLFKOLV�VSLFDWD��
-RVKXD�7UHH�:RRGODQG��(OHPHQW�&RGH��������LV�D�FRPPXQLW\�RI�RSHQ�ZRRGODQG�ZLWK�QXPHURXV
VKUXE�VSHFLHV�EHWZHHQ���DQG���PHWHUV�LQ�KHLJKW���'XULQJ�PRVW�RI�WKH�\HDU��OLWWOH�RU�QR�XQGHUVWRU\�LV
SUHVHQW���6WDQGV�DUH�GRPLQDWHG�E\�QXPHURXV�VSHFLHV�LQFOXGLQJ�VFOHURSK\OORXV�HYHUJUHHQ�WUHHV�DQG
VKUXEV��<XFFD�VS����PLFURSK\OORXV�HYHUJUHHQ�VKUXEV��-XQLSHUXV�VS����VHPLGHFLGXRXV�VKUXEV��(ULRJRQXP
VS��� 7HWUDG\PLD� VS���� VHPLVXFFXOHQWV� �/\FLXP� VS���� DQG� VXFFXOHQWV� �2SXQWLD� VS���� � -RVKXD� 7UHH
:RRGODQG�FRUUHVSRQGV�WR�WKH�-RVKXD�7UHH�VHULHV�DV�GHVFULEHG�E\�6DZ\HU�DQG�.HHOHU�:ROI���-RVKXD�7UHH
:RRGODQG�RFFXUV�VFDWWHUHG�RYHU�WKH�SURSRVHG�$QQH[DWLRQ�VWXG\�DUHD��3ODQW�VSHFLHV�LGHQWLILHG�RQ�VLWH
WKDW�DUH�UHSUHVHQWDWLYH�RI�WKH�-RVKXD�7UHH�:RRGODQG�SODQW�FRPPXQLW\�LQFOXGH��-RVKXD�WUHH��0RUPRQ
WHD��&DOLIRUQLD�EXFNZKHDW��FUHRVRWH��VSLQ\�ER[WKRUQ��UDEELW�EXVK��&KU\VRWKDPQXV�QDXVHRXV���DQG
KRUVHEUXVK�
'HYHORSHG�LV�QRW�D�SODQW�FRPPXQLW\�DV�GHILQHG�E\�+ROODQG���7KH�GHYHORSHG�DUHDV�ZLWKLQ�WKH�SURSRVHG
$XWRPRWLYH�7HVW�&RXUVH�VLWH�FRQVLVWV�RI�XQLPSURYHG�GLUW�DQG�JUDYHO�URDGZD\V���7KHVH�URDGV�DSSHDU�WR
KDYH�RFFDVLRQDO�XVH�DQG�DOORZ�DFFHVV�WR�WKH�SHULPHWHU�DQG�LQWHULRU�RI�WKH�VLWH��
'HVHUW�7RUWRLVH

7ZR�OLYH�GHVHUW�WRUWRLVHV�ZHUH�REVHUYHG�GXULQJ�GLUHFWHG�VXUYH\V����$GGLWLRQDOO\��D�WKLUG�REVHUYDWLRQ
RI�D�OLYH�GHVHUW�WRUWRLVH�ZDV�PDGH�RQ�$SULO����������GXULQJ�WKH�SHUIRUPDQFH�RI�0RKDYH�JURXQG�VTXLUUHO
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VXUYH\V��UHVXOWV�RI�0RKDYH�JURXQG�VTXLUUHO�VXUYH\V�DUH�UHSRUWHG�VHSDUDWHO\����$OO�REVHUYHG�WRUWRLVHV
VHHPHG�KHDOWK\���7ZR��&ODVV����HLJKW��&ODVV�������&ODVV�������&ODVV����DQG����&ODVV���EXUURZV�ZHUH
REVHUYHG�DQG�PDSSHG�GXULQJ�GLUHFWHG�VXUYH\V��7DEOH�$����6XPPDU\�RI�'HVHUW�7RUWRLVH�2EVHUYDWLRQV�
$WWDFKPHQW����5HVXOWV�RI�'HVHUW�7RUWRLVH�6XUYH\V�0DS����(OHYHQ�FDUFDVVHV�RI�GHDG�WRUWRLVHV�ZHUH�DOVR
REVHUYHG�GXULQJ�GLUHFWHG�VXUYH\V���7KH�DJH�RI�UHPDLQV�FRXOG�QRW�EH�GHWHUPLQHG��DQG�DOO�UHPDLQV�ZHUH
OHIW�ZKHUH�IRXQG���'HVHUW�WRUWRLVH�VFDW�ZDV�DOVR�REVHUYHG���
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D��FXUUHQWO\�DFWLYH��ZLWK�WRUWRLVH�RU�UHFHQW�WRUWRLVH�VLJQ
E��JRRG�FRQGLWLRQ��GHILQLWHO\�WRUWRLVH��HYLGHQFH�RI�UHFHQW�XVH
F��GHWHULRUDWHG�FRQGLWLRQ��GHILQLWHO\�WRUWRLVH
G��GHWHULRUDWHG�FRQGLWLRQ��SRVVLEO\�WRUWRLVH
H��JRRG�FRQGLWLRQ��SRVVLEO\�WRUWRLVH
I��IUHVK�RU�SXWULG
J��VKHOO�ERQH�IDOOLQJ�DSDUW��JURZWK�ULQJV�RQ�VFXWHV�DUH�SHHOLQJ
K��GLVDUWLFXODWHG�DQG�VFDWWHUHG
L��GULHG��QR�JOD]H�RU�RGRU��GDUN�EURZQ

+DELWDW

3RUWLRQV�RI�WKH�SURSRVHG�SURMHFW�VWXG\�DUHD�KDYH�EHHQ�KHDYLO\�LPSDFWHG�E\�SDVW�JUD]LQJ�E\�GRPHVWLF
VKHHS��RWKHU�SRUWLRQV�KDYH�VXVWDLQHG�OHVVHU�RU�QR�LPSDFWV�IURP�JUD]LQJ���+RZHYHU��VLJQV�RI�JUD]LQJ�DUH
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HYLGHQW�WR�D�JUHDWHU�RU�OHVVHU�H[WHQW�WKURXJKRXW�WKH�VLWH��DQG�LQFOXGH�VFDW�DQG�HYLGHQFH�RI�RYHU�JUD]HG
YHJHWDWLRQ���7KH�VLWH�DOVR�GHPRQVWUDWHV�VLJQV�RI�GLVWXUEDQFH�E\�KXPDQV���6LJQV�LQFOXGH�DSSUR[LPDWHO\
���DFUHV�RI�H[LVWLQJ�XQLPSURYHG�URDGV��VFDWWHUHG�VKRW�JXQ�VKHOOV�DQG�EXOOHW�FDVLQJV��WUDVK��DEDQGRQHG
FDPS�VLWHV��DQG�DEDQGRQHG�DXWRPRELOHV���$GGLWLRQDOO\��VLJQV�RI�KLVWRULFDO�PLOLWDU\�XVHV�DUH�IRXQG
WKURXJKRXW�WKH�VLWH��LQFOXGLQJ�DPPXQLWLRQ�FDVLQJV��VRPH�XQH[SORGHG�RUGLQDQFH��DQG�DW�OHDVW�RQH�DLU
FUDIW�FUDVK�VLWH�
7KH�VWXG\�DUHD�LV�FXUUHQWO\�FODVVLILHG�DV�&DWHJRU\�,,,��GHVHUW�KDELWDW�E\�WKH�%/0� � ��&DWHJRU\�,,,�GHVHUW
WRUWRLVH�KDELWDW�LV�GHILQHG�DV�KDELWDW�DUHDV�WKDW�DUH�QRW�HVVHQWLDO�WR�PDLQWHQDQFH�RI�YLDEOH�SRSXODWLRQV�
FRQWDLQ�ORZ�WR�PHGLXP�GHQVLWLHV�DQG�DUH�QRW�FRQWLJXRXV�ZLWK�PHGLXP�RU�KLJK�GHQVLW\�DUHDV��DQG�LQ
ZKLFK�WKH�SRSXODWLRQ�LV�VWDEOH�RU�GHFUHDVLQJ� �

6KRXOG�\RX�KDYH�DQ\�TXHVWLRQV�FRQFHUQLQJ�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKLV�0)5��SOHDVH�FRQWDFW�0U�
'DYLG�%LVH�RU�'U��%UDG�%ORRG�DW���������������












































































































































































