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7KLV�LQIRUPDWLRQ�PD\�EH�FRSLHG�DQG�GLVWULEXWHG�WR�RWKHUV�ZLWKRXW�OLPLWDWLRQ��SURYLGHG�
/DQGFDUH�5HVHDUFK�DQG�WKH�VRXUFH�RI�WKH�LQIRUPDWLRQ�LV�DFNQRZOHGJHG��8QGHU�QR�
FLUFXPVWDQFHV�PD\�D�FKDUJH�EH�PDGH�IRU�WKLV�LQIRUPDWLRQ�ZLWKRXW�WKH�H[SUHVV�
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�
6XPPDU\ ������������������������������������������������������������������������������������������������������������������������� L�
��� ,QWURGXFWLRQ��������������������������������������������������������������������������������������������������������������
��� 2EMHFWLYH������������������������������������������������������������������������������������������������������������������
��� %DFNJURXQG��������������������������������������������������������������������������������������������������������������

���� 'HILQLWLRQ�DQG�FRQFHSWV����������������������������������������������������������������������������������
���� &KDUDFWHULVWLFV�RI�WKH�ODQGVFDSH�UHFRQWRXULQJ�HQYLURQPHQW�� � � �
� LQ�0DUOERURXJK�����������������������������������������������������������������������������������������������

��� 'LVFXVVLRQ���������������������������������������������������������������������������������������������������������������
���� 7RSVRLO�ORVV��UHGLVWULEXWLRQ�DQG�RU�GHJUDGDWLRQ���������������������������������������������
���� 6XUIDFH�DQG�VXEVXUIDFH�FRPSDFWLRQ ��������������������������������������������������������������
���� &XW�EHQFKHV�DQG�EDWWHUV ���������������������������������������������������������������������������������
���� )LOOV ����������������������������������������������������������������������������������������������������������������
���� (URVLRQ�RI�UHVWRUHG�VXUIDFHV ��������������������������������������������������������������������������
���� 5HFRQWRXULQJ�SURFHGXUHV�FXUUHQWO\�EHLQJ�XQGHUWDNHQ�LQ�0DUOERURXJK ��������

��� 6XPPDU\�����������������������������������������������������������������������������������������������������������������
��� 5HFRPPHQGDWLRQV���������������������������������������������������������������������������������������������������
��� $FNQRZOHGJHPHQWV�������������������������������������������������������������������������������������������������
��� 5HIHUHQFHV���������������������������������������������������������������������������������������������������������������
�
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/DQGFDUH�5HVHDUFK�

6XPPDU\�

�
3URMHFW�DQG�&OLHQW�
$�VFRSLQJ�VWXG\�RI�WKH�H[WHQW��VLWH�FKDUDFWHULVWLFV��DQG�SRWHQWLDO�RQ��DQG�RII�VLWH�
HQYLURQPHQWDO�LPSDFWV�RI�µODQGVFDSH�UHFRQWRXULQJ¶�IRU�YLWLFXOWXUH�ZDV�XQGHUWDNHQ�E\�
/DQGFDUH�5HVHDUFK�IRU�WKH�0DUOERURXJK�'LVWULFW�&RXQFLO�LQ�'HFHPEHU�������
�
2EMHFWLYH�
•� 8QGHUWDNH�D�UHYLHZ�RI�WKH�H[WHQW��VLWH�FKDUDFWHULVWLFV��DQG�WKH�SRWHQWLDO�RQ��DQG�

RII�VLWH�HQYLURQPHQWDO�LPSDFWV�RI�ODQGVFDSH�UHFRQWRXULQJ�LQ�0DUOERURXJK��
�
%DFNJURXQG�
•� ,Q�0DUOERURXJK�WKHUH�KDV�EHHQ�D�PDUNHG�LQFUHDVH�LQ�WKH�DPRXQW�DQG�W\SH�RI�ODQG�

EHLQJ�GHYHORSHG�IRU�YLWLFXOWXUH��([WHQVLYH�YLWLFXOWXUDO�GHYHORSPHQW�KDV�UHFHQWO\�
EHHQ�XQGHUWDNHQ�RQ�UROOLQJ�WR�VWURQJO\�UROOLQJ�KLOO�DQG�GRZQODQG�VORSHV�RIWHQ�
LQYROYLQJ�VLJQLILFDQW�ODQGVFDSH�UHFRQWRXULQJ��

•� 7KH�LPSDFWV�RQ�WKH�HQYLURQPHQW�DQG�WKH�SRWHQWLDO�RQ��DQG�RII�VLWH�HQYLURQPHQWDO�
KD]DUGV�RI�WKLV�ODQG�PDQDJHPHQW�SUDFWLFH�KDYH�\HW�WR�EH�V\VWHPDWLFDOO\�DVVHVVHG��

�
'LVFXVVLRQ�
•� /DQGVFDSH�UHFRQWRXULQJ�LV�EHLQJ�XQGHUWDNHQ�WR�FUHDWH�ODQG�WKDW�LV�VXLWDEOH�IRU�

YLWLFXOWXUH��$V�VXFK��WKH�SUHVHUYDWLRQ�DQG�UHGLVWULEXWLRQ�RI�DJURPRQLFDOO\�
LPSRUWDQW�VRLO��RU�WKH�UHEXLOGLQJ�RI�D�VRLO�SURILOH�ZLWK�SURSHUWLHV�WKDW�ZLOO�UHDGLO\�
DOORZ�SODQW�URRW�H[WHQVLRQ��DUH�SDUDPRXQW��

•� 2Q��DQG�RII�VLWH�HURVLRQ�DQG�GHSRVLWLRQ�DQG�WKH�LPSDFW�RQ�QDWXUDO�GUDLQDJH�
FRQGLWLRQV�DUH�DOVR�SRWHQWLDO�VLJQLILFDQW�HQYLURQPHQWDO�KD]DUGV��

•� 7KH�ORFDWLRQ��XQGHUO\LQJ�JHRORJ\��JHRPRUSKRORJ\��UHJLRQDO�FOLPDWH��VRLO�
SURSHUWLHV�DQG�FKDUDFWHULVWLFV��DQG�VRLO�SK\VLFDO�FRQGLWLRQV�DIIHFWHG�E\�ODQGVFDSH�
UHFRQWRXULQJ�DQG�ZKLFK�PD\�LQKLELW�SODQW�JURZWK�DUH�RXWOLQHG�DQG�GLVFXVVHG�XQGHU�
WKH�IROORZLQJ�KHDGLQJV��

•� 7RSVRLO�ORVV��UHGLVWULEXWLRQ�DQG�RU�GHJUDGDWLRQ�
•� 6XUIDFH�DQG�VXEVXUIDFH�FRPSDFWLRQ�
•� &XW�EHQFKHV�DQG�EDWWHUV�
•� )LOOV�
•� (URVLRQ�RI�UHVWRUHG�VXUIDFHV�
•� 5HFRQWRXULQJ�SURFHGXUHV�FXUUHQWO\�EHLQJ�XQGHUWDNHQ�LQ�0DUOERURXJK��

�
6XPPDU\�
•� /DQGVFDSH�UHFRQWRXULQJ�LV�RFFXUULQJ�RQ�VWURQJO\�UROOLQJ�WR�PRGHUDWHO\�VWHHS�KLOO�

DQG�GRZQODQG�VORSHV��FROOXYLDO�IRRWVORSHV��DQG�ORZ�DQJOH�IDQV�ZLWK�YDULDEOH�
GHJUHHV�RI�GLVVHFWLRQ��7KHVH�ODQGIRUPV�DUH�XQGHUODLQ�E\�ORRVH�WR�YHU\�FRPSDFW�RU�
ZHDNO\�FRQVROLGDWHG�OLWKRORJLHV��ZKLFK�DUH�SURQH�WR�VKHHW��ULOO��WXQQHO�JXOO\�DQG�
JXOO\�HURVLRQ��7KH�UHGLVWULEXWLRQ�RI�HURGHG�PDWHULDOV�ERWK�RQ��DQG�RII�VLWH�DQG�
WKHLU�WUDQVSRUW�WKURXJK�WKH�GUDLQDJH�QHWZRUN�DUH�SRWHQWLDO�LVVXHV��
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/DQGFDUH�5HVHDUFK�

•� 7KH�UHFRQWRXUHG�ODQGVFDSHV�DUH�HLWKHU�PDQWOHG�E\�VLOW\�ORHVV�RU�KDYH�ORHVV�DV�D�
VLJQLILFDQW�VRLO�IRUPLQJ�FRPSRQHQW��7KHVH�SUHGRPLQDQWO\�VLOW\�3DOOLF�VRLOV�KDYH�
PDQ\�VRLO�SURSHUWLHV�WKDW�PDNH�WKHP�D�GHPDQGLQJ�HQYLURQPHQW�IRU�SODQW�
HVWDEOLVKPHQW�DQG�JURZWK��HVSHFLDOO\�RQ�EDUHG�VXUIDFHV�DQG�RQ�VXQQ\�DVSHFWV��
+LJK�VODNLQJ�DQG�GLVSHUVLRQ�SRWHQWLDO��KLJK�EXON�GHQVLW\�VXEVRLO�KRUL]RQV�ZLWK�
UHVWULFWHG�SHUPHDELOLW\��OLPLWHG�SRWHQWLDO�URRWLQJ�GHSWKV�DQG�VRLO�PRLVWXUH�VWRUDJH��
DQG�IUDJLOH�WRSVRLO�VWUXFWXUHV�WKDW�EUHDN�GRZQ�XQGHU�SURORQJHG�LPSDFW�E\�KHDY\�
PDFKLQHU\�RU�E\�FRQWLQXRXV�WLOODJH�DUH�SURSHUWLHV�WKDW�PXVW�EH�FDUHIXOO\�PDQDJHG�
WR�PLQLPLVH�GHWULPHQWDO�LPSDFWV��

•� 2Q�WKH�UROOLQJ�WR�VWURQJO\�UROOLQJ�WHUUDLQ�LQYROYHG�LQ�ODQGVFDSH�UHFRQWRXULQJ��
H[LVWLQJ�VRLO�SURILOH�LQIRUPDWLRQ�LV�DOVR�OLPLWHG��

�
5HFRPPHQGDWLRQV�
��� 7KDW�D�GDWDEDVH�EH�VHW�XS�WKDW�DFFXUDWHO\�UHFRUGV�WKH�ORFDWLRQ�DQG�H[WHQW�RI�DOO�

WKH�NQRZQ�ODQGVFDSH�UHFRQWRXULQJ�VLWHV�LQ�WKH�0DUOERURXJK�'LVWULFW��
��� 7KDW�WKH�FKDUDFWHULVWLFV�RI�HDFK�VLWH�EH�DFFXUDWHO\�UHFRUGHG�DQG�YDOLGDWHG��
��� 7KDW�WKH�GHYHORSPHQW�KLVWRU\��SURMHFW�SODQV��FRQVWUXFWLRQ�PHWKRGRORJ\�DQG�

SURFHGXUHV�XVHG�DW�HDFK�VLWH�DUH�UHFRUGHG��
��� 7KDW�D�EULHI�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW�RI�HDFK�VLWH�EH�XQGHUWDNHQ�WR�

LGHQWLI\�DQ\�SRWHQWLDO�RQ��DQG�RII�VLWH�HQYLURQPHQWDO�KD]DUGV��
��� 7KDW�D�PRQLWRULQJ�SODQ�EH�GHVLJQHG�DQG�LPSOHPHQWHG�EDVHG�RQ�WKH�OHYHO�RI�

HQYLURQPHQWDO�KD]DUG�GHWHUPLQHG�IURP���DERYH��
��� 7KDW�EDVHOLQH�VRLO�SURILOH�FKDUDFWHULVDWLRQ�RI�WKH�GRPLQDQW�VRLOV�LQYROYHG�LQ�

ODQGVFDSH�UHFRQWRXULQJ�DUH�HVWDEOLVKHG�E\�XQGHUWDNLQJ�D�SURJUDPPH�RI�
UHSUHVHQWDWLYH�SURILOH�VDPSOLQJ��GHVFULSWLRQ��FKDUDFWHULVDWLRQ�DQG�DQDO\VHV��

��� 7KDW�D�VWXG\�EH�FRQVLGHUHG�WKDW�FRPSDUHV�DQG�FRQWUDVWV�LQ�VLWX�VRLO�
FKDUDFWHULVWLFV�DQG�EHKDYLRXU��H�J��VODNLQJ��GLVSHUVLRQ��VRLO�LQILOWUDWLRQ�UDWHV��
DJJUHJDWH�VWDELOLW\�WHVWV��RQ�UHSUHVHQWDWLYH�QDWXUDO�DQG�UHFRQWRXUHG�VLWHV�LQ�RUGHU�
WR�TXDQWLI\�WKH�LPSDFW�RI�UHFRQWRXULQJ�RQ�VRLO�SURSHUWLHV��

��� 7KDW�WKH�YDOXH�RI�GHYHORSLQJ�D�VHW�RI�EHVW�PDQDJHPHQW�SUDFWLFHV�RU�JXLGHOLQHV�
IRU�ODQGVFDSH�UHFRQWRXULQJ�LQ�WKLV�HQYLURQPHQW�EH�LQYHVWLJDWHG��

�



��
�
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��� ,QWURGXFWLRQ�

�
$�VFRSLQJ�VWXG\�WR�JDLQ�DQ�XQGHUVWDQGLQJ�RI�WKH�H[WHQW��VLWH�FKDUDFWHULVWLFV��DQG�WKH�
SRWHQWLDO�RQ��DQG�RII�VLWH�HQYLURQPHQWDO�LPSDFWV�RI�µODQGVFDSH�UHFRQWRXULQJ¶�IRU�
YLWLFXOWXUH�ZDV�XQGHUWDNHQ�E\�/DQGFDUH�5HVHDUFK�IRU�WKH�0DUOERURXJK�'LVWULFW�
&RXQFLO�LQ�'HFHPEHU�������7KH�ZRUN�ZDV�IXQGHG�E\�DQ�(QYLUROLQN�VPDOO�DGYLFH�
JUDQW��
�

��� 2EMHFWLYH�

�
•� 8QGHUWDNH�D�UHYLHZ�RI�WKH�H[WHQW��VLWH�FKDUDFWHULVWLFV��DQG�WKH�SRWHQWLDO�RQ��DQG�

RII�VLWH�HQYLURQPHQWDO�LPSDFWV�RI�ODQGVFDSH�UHFRQWRXULQJ�LQ�0DUOERURXJK��
�

��� %DFNJURXQG�

�
$OO�ODQG�XVHV�SRWHQWLDOO\�KDYH�GHWULPHQWDO�HIIHFWV�RQ�VRLO�DQG�ZDWHU�UHVRXUFHV��7KLV�
SRWHQWLDO�LV�JUHDWO\�HQKDQFHG�ZKHQ�VXEVWDQWLDO�HDUWKZRUNV�DQG�RU�ODQGVFDSH�
UHFRQWRXULQJ�DUH�LQYROYHG��
�
,Q�0DUOERURXJK�WKHUH�KDV�EHHQ�D�PDUNHG�LQFUHDVH�LQ�WKH�DPRXQW�DQG�W\SH�RI�ODQG�
EHLQJ�GHYHORSHG�IRU�YLWLFXOWXUH��$V�ZHOO�DV�H[SDQVLRQ�RQ�WKH�IODW�WR�JHQWO\�VORSLQJ�
IORRGSODLQV�DQG�WHUUDFHV��H[WHQVLYH�YLWLFXOWXUDO�GHYHORSPHQW�KDV�UHFHQWO\�EHHQ�
XQGHUWDNHQ�RQ�UROOLQJ�WR�VWURQJO\�UROOLQJ�KLOO�DQG�GRZQODQG�VORSHV��7KH�ODWWHU�RIWHQ�
LQYROYHV�VLJQLILFDQW�ODQGVFDSH�UHFRQWRXULQJ��)LJ������
�
7KH�ORFDWLRQV��VLWH�FKDUDFWHULVWLFV��GHYHORSPHQW�KLVWRU\�DQG�FRQVWUXFWLRQ�PHWKRGV�XVHG�
LQ�WKHVH�ODQGVFDSH�UHFRQWRXULQJ�DFWLYLWLHV�DUH�JHQHUDOO\�SRRUO\�NQRZQ��7KH�LPSDFWV�RQ�
WKH�HQYLURQPHQW�DQG�WKH�SRWHQWLDO�RQ��DQG�RII�VLWH�HQYLURQPHQWDO�KD]DUGV�RI�WKLV�ODQG�
PDQDJHPHQW�SUDFWLFH�KDYH�\HW�WR�EH�V\VWHPDWLFDOO\�DVVHVVHG��
�
8QGHU�WKH�0DUOERURXJK�'LVWULFW�&RXQFLO¶V�RSHUDWLYH�3URSRVHG�:DLUDX�$ZDWHUH�
5HVRXUFH�0DQDJHPHQW�3ODQ��H[FDYDWLRQ�DQG�WUDFNLQJ�LV�D�SHUPLWWHG�DFWLYLW\��SURYLGHG�
RQ�ODQG�JUHDWHU�WKDQ����GHJUHHV�VORSH�QR�PRUH�WKDQ������P��LV�PRYHG�LQ�DQ\���\HDU�
SHULRG���6HH�WKH�3URSRVHG�:DLUDX�$ZDWHUH�5HVRXUFH�0DQDJHPHQW�3ODQ��VHFWLRQ�
��������
�



��
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��
)LJ����6LJQLILFDQW�HDUWKZRUNV�DUH�LQYROYHG�LQ�PXFK�RI�WKH�ODQGVFDSH�UHFRQWRXULQJ�IRU�
YLWLFXOWXUH�FXUUHQWO\�EHLQJ�XQGHUWDNHQ�LQ�0DUOERURXJK��$Q�H[DPSOH�RI�DW�OHDVW���P�RI�
JURXQG�VXUIDFH�ORZHULQJ��VRXWK�RI�6HGGRQ��*ULG�UHIHUHQFH���������(���������1��
�3KRWR��&ROLQ�*UD\��0DUOERURXJK�'LVWULFW�&RXQFLO��
�
�
���� 'HILQLWLRQ�DQG�FRQFHSWV�
)RU�WKLV�UHSRUW�ODQGVFDSH�UHFRQWRXULQJ�LV�GHILQHG�DV�µGHOLEHUDWH�UH�IRUPLQJ�RI�WKH�
VXUIDFH�FRQWRXU�RI�ODQG�XVHG�RU�LQWHQGHG�IRU�XVH�LQ�SODQW�SURGXFWLRQ��VSHFLILFDOO\�
YLQH\DUG�SURGXFWLRQ�¶��
�
6RLO�LV�GHILQHG�DV�µWKH�XSSHU�ZHDWKHUHG�OD\HU�RI�WKH�HDUWK¶V�FUXVW��FRPPRQO\�EXW�QRW�
DOZD\V�GLIIHUHQWLDWHG�LQWR�KRUL]RQV�RI�PLQHUDO�DQG�RUJDQLF�FRQVWLWXHQWV��LW�GLIIHUV�IURP�
WKH�SDUHQW�PDWHULDO�EHORZ�LQ�PRUSKRORJ\��SK\VLFDO�SURSHUWLHV�DQG�FRQVWLWXWLRQ��
FKHPLFDO�SURSHUWLHV�FRPSRVLWLRQ�DQG�ELRORJLFDO�FKDUDFWHULVWLFV¶��7D\ORU�	�3RKOHQ�
�������
�
7KH�VRLO�SURILOH�LV�GHILQHG�DV�µD�YHUWLFDO�VHFWLRQ�RI�WKH�VRLO¶��7KH�PDMRULW\�RI�VRLO�
SURILOHV�HPEUDFH�WKUHH�PDVWHU�KRUL]RQV��OD\HUV���

•� 7KH�$�KRUL]RQ�RU�WRSVRLO��ZKLFK�LV�FRPPRQO\�FKDUDFWHULVHG�E\�WKH�
DFFXPXODWLRQ�RI�RUJDQLF�PDWWHU��PD[LPXP�ELRORJLFDO�DFWLYLW\��DQG�
UHPRYDO�RI�PDWHULDOV�GLVVROYHG�RU�VXVSHQGHG�LQ�ZDWHU��

•� 7KH�%�KRUL]RQ��RU�VXEVRLO��ZKLFK�LV�FRPPRQO\�FKDUDFWHULVHG�E\�VRLO�
VWUXFWXUDO�IHDWXUHV�GLIIHULQJ�IURP�WKRVH�DERYH�DQG�EHORZ��DQG�FRPPRQO\�
E\�DFFXPXODWLRQ�RI�PDWHULDOV�FDUULHG�GRZQ�IURP�WKH�$�KRUL]RQ��

•� 7KH�&�KRUL]RQ��RU�XQGHUO\LQJ�SDUHQW�PDWHULDO��ZKLFK�LV�SUHVXPHG�WR�
UHVHPEOH�WKH�PDWHULDO�IURP�ZKLFK�WKH�RYHUO\LQJ�KRUL]RQV�ZHUH�GHYHORSHG��



��
�

/DQGFDUH�5HVHDUFK�

���� &KDUDFWHULVWLFV�RI�WKH�ODQGVFDSH�UHFRQWRXULQJ�HQYLURQPHQW�LQ�0DUOERURXJK�
/RFDWLRQ�

'LVWULFW�FRXQFLO�VWDII�LGHQWLILHG����VLWHV�ZKHUH�ODQGVFDSH�UHFRQWRXULQJ�KDG�UHFHQWO\�RU�
LV�FXUUHQWO\�WDNLQJ�SODFH��7KH\�DUH�FHQWUHG�LQ�WKH�ORZHU�$ZDWHUH�9DOOH\�DQG�RQ�WKH�ORZ�
FRDVWDO�KLOOV�EHWZHHQ�6HGGRQ�DQG�:DUG��)LJV���DQG�����7KH�JHQHUDO�ORFDWLRQV�DQG�
FKDUDFWHULVWLF�ODQGIRUPV�DQG�VRLOV�PDSSHG�DW�WKH�VLWHV�LQ�VPDOO�VFDOH�UHJLRQDO�VWXGLHV�
DUH�VXPPDULVHG�LQ�7DEOH����'DWD�VRXUFHV�LQFOXGH�WKH��QG�HGQ�1=/5,�DW�D�VFDOH�RI�
����������/\QQ��������DQG�&DPSEHOO�HW�DO����������7KH�FXUUHQW�GLVWULEXWLRQ�RI�
YLQH\DUGV�LQ�WKH�DUHD�LV�VKRZQ�LQ�)LJ�����
�

8QGHUO\LQJ�JHRORJ\�
7KH�PDMRULW\�RI�ODQGVFDSH�UHFRQWRXULQJ�KDV�EHHQ�XQGHUWDNHQ�RQ�µVRIW�URFN¶�ORHVV�
PDQWOHG�KLOO�DQG�GRZQODQGV��RU�RQ�IDQV�DQG�WHUUDFH�WUHDGV�XQGHUODLQ�E\�IRUPDWLRQV�DQG�
OLWKRORJLHV�PDSSHG�E\�%HJJ�	�-RKQVWRQ��������RU�5DWWHQEXU\�HW�DO����������7KH�
IRUPDWLRQV�KDYH�EHHQ�LGHQWLILHG�DV�4���4���4�D��4���RU�0DX�DQG�3DV�RQ�WKH�FXUUHQW�
����������JHRORJLFDO�PDS�VHULHV��)RUPDWLRQV�RQ�WKH�WUXH�OHIW�RI�WKH�$ZDWHUH�5LYHU�
�0DS�����DUH�VSHFLILHG�DV��

•� 4��	�4��±�ZHDWKHUHG��SRRUO\�VRUWHG�WR�PRGHUDWHO\�VRUWHG�JUDYHO�
XQGHUO\LQJ�ORHVV�FRYHUHG��FRPPRQO\�HURGHG��DJJUDGDWLRQDO�VXUIDFHV��

•� 0DX�±�$ZDWHUH�*URXS��8SWRQ�)RUPDWLRQ��SRRUO\�VRUWHG��SRRUO\�EHGGHG��
FKDQQHOLVHG�JUH\ZDFNH�FRQJORPHUDWH�ZLWK�OHQVHV�RI�VDQGVWRQH�DQG�VDQG\�
VLOWVWRQH��

�
,Q�WKH�6HGGRQ�WR�:DUG�DUHD��0DS�����WKH�IRUPDWLRQV�DUH�VSHFLILHG�DV��

•� 4��±�ULYHU�JUDYHO��VDQG�DQG�PLQRU�VLOW�
•� 4�D�±�ULYHU�JUDYHO�DQG�VDQG��FRPPRQO\�VOLJKWO\�ZHDWKHUHG�
•� 3DV�±�$ZDWHUH�*URXS��6WDUERURXJK�)RUPDWLRQ��SRRUO\�VRUWHG�VDQGVWRQH�

DQG�VLOWVWRQH�
�
$OO�WKHVH�OLWKRORJLHV�DUH�ORRVH�WR�YHU\�FRPSDFW�RU�ZHDNO\�FRQVROLGDWHG�DQG�SURQH�WR�
VKHHW��ULOO��WXQQHO�JXOO\�DQG�JXOO\�HURVLRQ�E\�IOXYLDO�DFWLYLW\��DQG�ZLQG�HURVLRQ�ZKHQ�
EDUHG�RI�YHJHWDWLRQ��
�

*HRPRUSKRORJ\���ODQGIRUPV���ODQGIRUP�FRPSRQHQWV�
5HFRQWRXUHG�ODQGVFDSHV�FRQVLVW�SUHGRPLQDQWO\�RI�VWURQJO\�UROOLQJ�WR�PRGHUDWHO\�VWHHS�
KLOO�DQG�GRZQODQG�VORSHV��FROOXYLDO�IRRWVORSHV��ORZ�DQJOH�IDQV�DORQJ�WKH�YDOOH\�IORRU�
PDUJLQV��DQG�WHUUDFH�WUHDGV�ZLWK�YDULDEOH�GHJUHHV�RI�GLVVHFWLRQ��7KH�YDOOH\�IORRU�
ODQGVFDSH�WR�WKH�VRXWK�RI�WKH�$ZDWHUH�5LYHU�LV�PDQWOHG�E\�ORHVV�DQG�DHROLDQ�VDQG�RI�
YDULDEOH�WKLFNQHVV��ZLWK�RQO\�LVRODWHG�SDWFKHV�RFFXUULQJ�RQ�WKH�QRUWK�EDQN��(GHQ�
�������/RHVV�LV�DOVR�D�VLJQLILFDQW�VRLO�IRUPLQJ�FRPSRQHQW�RQ�WKH�KLOO�DQG�GRZQODQGV�
ODQGVFDSH�WR�ERWK�WKH�QRUWK�DQG�VRXWK�RI�WKH�$ZDWHUH�5LYHU��
�
�
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7DEOH���/RFDWLRQ��ODQGIRUP�DQG�VRLOV�PDSSHG�DW�WKH�LGHQWLILHG�ODQGVFDSH�UHFRQWRXULQJ�VLWHV�LQ�1(�0DUOERURXJK��
6LWH� *ULG�UHIHUHQFH� /DQGIRUP� 6RLO
� 6RLO�FRGH
� *HQHUDO�ORFDWLRQ�
�� �������(� �������1� 5ROOLQJ�WR�VWURQJO\�UROOLQJ�KLOO�VORSHV��

QRUWK�HDVWHUO\�DVSHFW��
:LWKHU� ��G
� 7UXH�ULJKW�RI�5HGZRRG�3DVV��

�� �������� �������� *HQWO\�VORSLQJ�VWUHDP�WHUUDFHV�DQG�IDQV�� :DUZLFN�VKDOORZ�
6WDUERURXJK�VWRQ\�
&DVWOHEUDH�VWRQ\�

:D�]8¸�
6E�V8¸�
&E�V8¸�

:DLQXL�)DUP�

�� �������� �������� *HQWO\�VORSLQJ�IRRWVORSHV"�)DQ"��
2U�UHPQDQW�YDOOH\�ILOO��&RQILUPDWLRQ�UHTXLUHG�

:DLKRSDL�+LOO� ��E+
� 5HGZRRG�+LOOV�

�� �������� �������� 7HUUDFH�WUHDG� :DUZLFN�VWRQ\�
6WDUERURXJK�VKDOORZ�

:D�]*¸�
6E�]*¸�

7RS�RI�'XPJUHH�5RDG��WUXH�OHIW�

�� �������� �������� 7HUUDFH�WUHDG� :DUZLFN�VWRQ\� :D�]*¸� 7RS�RI�'XPJUHH�5RDG�
�� �������� �������� 7HUUDFH�WUHDG��ORHVV�PDQWOHG� 6HDYLHZ�GHHS� 6Y�]8¸� 0DUDPD��)DUP��
�� �������� �������� 7HUUDFH�WUHDG��ORHVV�PDQWOHG� 6HGJHPHUH�GHHS� 6P�]8¸� 1HDU�/LWWOH�/DQJIRUG�
�� �������� �������� 7HUUDFH�WUHDG��DQG�ORHVV�PDQWOHG�KLOO�VORSHV� 6HGJHPHUH�PRGHUDWHO\�GHHS�

)OD[ERXUQH�
6P�]5¸�
��H+
�

:DWHUIDOOV�5RDG���0DUDPD�5RDG�LQWHUVHFWLRQ�

�� �������� �������� 5ROOLQJ�KLOO���GRZQODQG�VORSHV� :LWKHU�
)OD[ERXUQH�

��G
�
��H+
�

6+��/LRQV�%DFN�
�

��� �������� �������� 5ROOLQJ�KLOO���GRZQODQG�VORSHV� :LWKHU�
)OD[ERXUQH�

��G
�
��H+
�

&DVH\V�5RDG�

��� �������� �������� 5ROOLQJ�GRZQODQG�VORSHV� 6HGJHPHUH� ��F
� 7HWOH\�3DUN�
��� �������� �������� 5ROOLQJ�KLOO���GRZQODQG�VORSHV�

7HUUDFH�WUHDG�
)OD[ERXUQH��
7HPSOHWRQ�

��H+
��
��D
�

6HGJHPHUH�

��� �������� �������� 5ROOLQJ�KLOO���GRZQODQG�VORSHV� )OD[ERXUQH� ��H+
� 6+��7HWOH\�%URRN�WR�/DNH�*UDVVPHUH�
��� �������� �������� 5ROOLQJ�KLOO���GRZQODQG�VORSHV� )OD[ERXUQH� ��H+
� 6+��7HWOH\�%URRN�WR�/DNH�*UDVVPHUH�
��� �������� �������� 8QGXODWLQJ�WR�UROOLQJ�GRZQODQG�VORSHV� )OD[ERXUQH� ��H+
� /DFNZRRG�
��� �������� �������� 8QGXODWLQJ�WR�UROOLQJ�GRZQODQG�VORSHV� :LWKHU�

)OD[ERXUQH�
��G
�
��H+
�

0DUIHOOV�%HDFK�5RDG��)OD[ERXUQH�

��� �������� �������� +LOO�VORSHV� )OD[ERXUQH�
:HOG�LQ�XSSHU�FDWFKPHQW�

��H+
�
��D
�

8SSHU�FDWFKPHQW��0DUIHOOV�%HDFK�5RDG��
)OD[ERXUQH�

��� �������� �������� 8QGXODWLQJ�WR�UROOLQJ�ORHVV�PDQWOHG�GRZQODQG�
VORSHV�

6HDYLHZ� ��E
� 6WDWLRQ�&UHHN�DUHD�

6ORSH�FULWHULD��8QGXODWLQJ��±����UROOLQJ��±�����VWURQJO\�UROOLQJ���±�����PRGHUDWHO\�VWHHS���±�����
VRLO�FRGHV�IURP�1HZ�=HDODQG�6RLO�%XUHDX�%XOOHWLQ������������¸�VRLO�FRGHV�IURP�
&DPSEHOO�HW�DO����������
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5HJLRQDO�FOLPDWH�
7KH�GRPLQDQW�FKDUDFWHULVWLF�RI�WKH�0DUOERURXJK�FOLPDWH�LV�LWV�GU\QHVV��6XPPHU�GURXJKWV�DUH�
IUHTXHQW��DQG�WKH�UHJLRQ�LV�RIWHQ�VZHSW�E\�ZDUP��GHVLFFDWLQJ�QRUWKZHVWHUO\�ZLQGV��3DVFRH��������
$QQXDO�UDLQIDOO�LQ�QRUWK�HDVWHUQ�0DUOERURXJK�LV�ORZ�����±����PP���ZLWK�D�VOLJKW�VXPPHU�
PLQLPXP��KLJK�VXQVKLQH�KRXUV�DQG�HYDSRWUDQVSRUDWLRQ�UDWHV��1HZ�=HDODQG�0HWHRURORJLFDO�
6HUYLFH�XQGDWHG���:KLOH�SUHGRPLQDQWO\�GU\�WKH�UHJLRQ�DOVR�H[SHULHQFHV�HSLVRGLF�KLJK�UDLQIDOO�
HYHQWV��7RPOLQVRQ��������7KH�HVWDEOLVKPHQW�DQG�PDLQWHQDQFH�RI�D�YLJRURXV�YHJHWDWLYH�FRYHU�LV�
WKXV�GLIILFXOW��HVSHFLDOO\�RQ�EDUHG�VXUIDFHV�DQG�RQ�VXQQ\�DVSHFWV��
�

6RLOV�
7KH�GRPLQDQW�6RLO�2UGHUV��+HZLWW�������LQYROYHG�LQ�ODQGVFDSH�UHFRQWRXULQJ��DQG�WKHLU�
FKDUDFWHULVWLFV�DUH�VXPPDULVHG�LQ�7DEOH����3DOOLF�6RLOV�±�SULPDULO\�$UJLOOLF�)UDJLF�3DOOLF�>3;-@�DQG�
7\SLF�$UJLOOLF�3DOOLF�>3-7@��OLPLWHG�DUHDV�RI�3HGDO�,PPDWXUH�3DOOLF�>3,'@�DQG�7\SLF�,PPDWXUH�
3DOOLF�>3,7@�VRLOV�±�DUH�LQYROYHG��/HVVHU�DPRXQWV�RI�5HFHQW�6RLOV��:HDWKHUHG�)OXYLDO�5HFHQW�
>5):@�VRLOV�RQ�WHUUDFH�WUHDGV��DQG�7\SLF�2UWKLF�5HFHQW�VRLOV�RQ�KLOO�VORSHV�DUH�DOVR�SRWHQWLDOO\�
LQYROYHG��VHH�7DEOH�����
�
3DOOLF�VRLOV�DUH�FKDUDFWHULVHG�E\�PRGHUDWH�WR�KLJK�EDVH�VWDWXV�DQG�ORZ�FRQWHQWV�RI�VHFRQGDU\�LURQ�
R[LGHV��7KH\�KDYH�SDOH�FRORXUV��KLJK�VODNLQJ�SRWHQWLDO�DQG�KLJK�GHQVLW\�LQ�VXEVXUIDFH�KRUL]RQV��
DQG�KDYH�ZDWHU�GHILFLWV�LQ�VXPPHU�DQG�VRLO�ZDWHU�VXUSOXVHV�LQ�ZLQWHU�RU�VSULQJ��
�
$FFHVVRU\�SURSHUWLHV�RI�3DOOLF�6RLOV�LQFOXGH��

•� /RZ�FRQFHQWUDWLRQV�RI�VHFRQGDU\�LURQ�R[LGHV��3�UHWHQWLRQ�LV������LQ�WRSVRLOV�DQG��
XVXDOO\��LQ�VXEVRLOV��([WUDFWDEOH�LURQ�DQG�DOXPLQLXP�YDOXHV�DUH�ORZ�RU�PRGHUDWH�ZLWK�
D�VLJQLILFDQW�SURSRUWLRQ�RI�VHFRQGDU\�LURQ�R[LGHV�RFFXUULQJ�LQ�UHGR[�VHJUHJDWLRQV��

•� +LJK�EDVH�VWDWXV��%DVH�VDWXUDWLRQ�YDOXHV�DUH�KLJK��!�����H[FHSW�LQ�SHUFKHG�JOH\HG�
VRLOV��ZKHUH�YDOXHV�PD\�EH�ORZHU�LQ�KRUL]RQV�RYHUO\LQJ�IUDJLSDQV��

•� 6LOLFHRXV�SDUHQW�PDWHULDOV��3DUHQW�PDWHULDOV�DUH�SUHGRPLQDQWO\�ORHVV�RU�VHGLPHQWV�
GHULYHG�IURP�TXDUW]R�IHOGVSDWKLF�URFNV��VFKLVW�RU�JUH\ZDFNH���

•� 6ORZ�SHUPHDELOLW\��6XEVXUIDFH�KRUL]RQV�KDYH�UHVWULFWHG�SHUPHDELOLW\��SDUWLFXODUO\�LQ�
VRLOV�ZLWK�IUDJLSDQV�RU�GXULSDQV�LQ�ZKLFK�WKH�SHUPHDELOLW\�LV�YHU\�VORZ��

•� 3HUFKHG�ZDWHU�WDEOHV��6RLOV�WKDW�DUH�SRRUO\�RU�PRGHUDWHO\�ZHOO�GUDLQHG�KDYH�ZDWHU�
WDEOHV�SHUFKHG�RQ�VORZO\�SHUPHDEOH�OD\HUV��

•� /LPLWHG�URRW�GHSWK��3RWHQWLDO�URRWLQJ�GHSWK�LQ�PRVW�VRLOV�LV�OLPLWHG�E\�D�VXEVRLO�
KRUL]RQ�RI�KLJK�EXON�GHQVLW\�DW�VKDOORZ�GHSWKV�RU�E\�EULWWOH�VLOW\�FDSSLQJV�RQ�VWRQHV��

•� 6WURQJO\�ZRUP�PL[HG��7RSVRLOV�JHQHUDOO\�KDYH�D�VLJQLILFDQW�SURSRUWLRQ�RI�ZRUP�
FDVWV�DQG�D�GLVWLQFW�ZRUP�PL[HG�KRUL]RQ�RFFXUV�LQ�WKH�WUDQVLWLRQ�IURP�$�WR�%�
KRUL]RQV��7RSVRLO�ZRUP�DFWLYLW\�LV�JUHDWO\�UHGXFHG�GXULQJ�VXPPHU�SHULRGV�RI�
PRLVWXUH�GHILFLW��

•� +LJK�VODNLQJ�DQG�GLVSHUVLRQ�SRWHQWLDO��6RLO�PDWHULDO��SDUWLFXODUO\�LQ�%�KRUL]RQV��LV�
VWURQJO\�GLVSHUVLYH�DQG�ZLOO�UHDGLO\�VODNH��7RSVRLO�VWUXFWXUHV�PD\�EUHDN�GRZQ�XQGHU�
SURORQJHG�LPSDFW�E\�KHDY\�PDFKLQHU\�RU�E\�FRQWLQXRXV�WLOODJH��

•� 'URXJKW\�VXPPHUV��PRLVW�ZLQWHUV��3UHFLSLWDWLRQ�UDQJHV�IURP�DERXW�����WR������PP�
SHU�\HDU��$�VSULQJ�VXUSOXV�RI�VRLO�ZDWHU�LV�FRPPRQ�EXW�WKH�DQQXDO�VXUSOXV�LV�DV�ORZ�DV�
���PP�DW�*UDVVPHUH��DQG�WKH�DYHUDJH�DQQXDO�GHILFLW�FDQ�EH�XS�WR�����PP��

•� 3KRVSKRUXV�VWDWXV��$�KLJK�SURSRUWLRQ�RI�WKH�LQRUJDQLF�SKRVSKRUXV�LV�QRQ�RFFOXGHG�
DQG�D�UHODWLYHO\�KLJK�SURSRUWLRQ�RI�WRWDO�SKRVSKRUXV�LV�LQ�DQ�RUJDQLF�IRUP��

•� 6XOSKXU�VWDWXV��/HYHOV�RI�H[WUDFWDEOH�VXOSKDWH�DUH�ORZ��
�
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7DEOH���'RPLQDQW�VRLOV�RI�WKH�UHFRQWRXUHG�DUHDV�LQ�0DUOERURXJK��
1DPH� 6RLO�

FRGH�
1=6&� 6PDS�

VLEOLQJ�
KRUL]RQWLRQ� 3DUHQW�PDWHULDO� 7RSRJUDSK\� (OHYDWLRQ

�P��
5DLQIDOO�
�PP��

FRPPHQW�

6HDYLHZ� ��E
��
6Y�]8¸

3;-�0G�]�V� $UJLOOLF�)UDJLF�
3DOOLF�

6HDYB� $�%Z�%ZJ�%W�
%&[�

/RHVV�RYHU�DOOXYLXP� 8QGXODWLQJ�WR�UROOLQJ�WHUUDFH�WUHDG� ��±���� ���±���� �

:LWKHU�
�
�
:LWKHU�+LOO�

��G�
�
�
��G+�

3;-1�0G�]�V�
�
�
3;-1�

$UJLOOLF�VRGLF�
)UDJLF�3DOOLF�
�
$UJLOOLF�VRGLF�
)UDJLF�3DOOLF�

6HGJB�
�
�
QD�

$�%Z�%J�%W�
%&[�
�
$�%Z�%W�%&[

'HHS�ORHVV�RYHU�JUDYHOV�
�
/RHVV�RYHU�JUDYHOV�

6WURQJO\�UROOLQJ�DQG�UROOLQJ�ULGJHV�
ZLWK�VKRUW�PRGHUDWHO\�VWHHS�VORSHV�

��±���� ���±���� 3URQH�WR�WXQQHO�JXOO\�
HURVLRQ�

6HGJHPHUH� ��F���
6P�]8

3;-1�0G�]�V� $UJLOOLF�VRGLF�
)UDJLF�3DOOLF�

6HGJB� $�%Z�%J�%JW�
%&[�

/RHVV� 8QGXODWLQJ�DQG�IODW�WHUUDFH�WUHDGV�
�GLVVHFWHG��

�±���� ���±���� �

:DUZLFN� :D�]* 3,7�0D�+V�]�U� 7\SLF�,PPDWXUH�
3DOOLF�

7QJPB�$�%Z�%Z�W��
%&�&�

*UDYHOO\�VXEDQJXODU�DOOXYLXP� )DQ�VXUIDFHV�RQ�KLJK�WHUUDFHV� �±���� ���±���� 0LQRU�DUHD�

6WDUERURXJK� 6E�V8� 5):�0D�+V�O�U� :HDWKHUHG�)OXYLDO�
5HFHQW�

6WDUB�� $�%Z��%Z�
�%&�

*UDYHOO\�DOOXYLXP� )DQ�VXUIDFHV�RQ�LQWHUPHGLDWH�
WHUUDFHV�

�±���� ���±���� 0LQRU�DUHD�

)OD[ERXUQH�
]O��VWRQ\�]O�

��H+� 3-7�0P�+V�O�P�V� 7\SLF�$UJLOOLF�
3DOOLF�

QD� $�%W�%&W�[�� 6LOWVWRQH�	�VDQGVWRQH��
JUH\ZDFNH�JUDYHOV��WKLQ�ORHVV�

0RGHUDWHO\�VWHHS��VKRUW�VORSHV�ZLWK�
UROOLQJ�ULGJHV��UHPQDQWV�RI�DQFLHQW�
WHUUDFHV�

��±���� ���±���� 'RPLQDQW�DUHD�

:DLKRSDL�+LOO�
VO�WR�VWRQ\�]O�

��E+� 3-7�0S�+V�O�U��
3-7�0P�+V�O�U�

7\SLF�$UJLOOLF�
3DOOLF�

QD� $�%Z�W��&� *UH\ZDFNH�FRQJORPHUDWH�
JUDYHOV�	�ORHVV�

6WHHS�WR�PRGHUDWHO\�VWHHS�VORSHV�
�

�±���� ���±���� 0LQRU�DUHD��3URQH�WR�
VKDOORZ�VRLO�VOLS�
HURVLRQ�

:HOG��]O�	�
VWRQ\�]O�

��D� 3,'�0O�+V�O�U��3,7�
0O�+V�O�U���
527�0O�+V�O�U�

3HGDO�,PPDWXUH�
3DOOLF��
7\SLF�2UWKLF�
5HFHQW�

QD� $�%Z�%&�&� *UH\ZDFNH�FROOXYLXP��VRPH�
ORHVV�

0RGHUDWHO\�VWHHS�VORSHV� �±���� ���±���� 9HU\�VPDOO�DUHD��
FRUUHFWO\�PDSSHG"�

6RLO�FRGHV�IURP��
1HZ�=HDODQG�6RLO�%XUHDX�%XOOHWLQ�������������¸&DPSEHOO�HW�DO����������6ORSHV��XQGXODWLQJ��±����UROOLQJ��±�����VWURQJO\�UROOLQJ���±�����
PRGHUDWHO\�VWHHS���±�����QD� �QRW�DSSOLFDEOH�
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$YDLODEOH�LQIRUPDWLRQ�RQ�SURILOH�FKDUDFWHULVWLFV�DQG�JHQHUDO�VRLO�SURSHUWLHV�IRU�WKH�GRPLQDQW�
VRLOV�LQYROYHG�LQ�ODQGVFDSH�UHFRQWRXULQJ�RQ�WKH�UROOLQJ�WR�VWURQJO\�UROOLQJ�WHUUDLQ�LV�OLPLWHG���
�
1R�SURILOHV�IRU�WKH�)OD[ERXUQH��:LWKHU��:DLKRSDL�RU�:HOG�VRLO�VHWV�DUH�SUHVHQW�LQ�WKH�
1DWLRQDO�6RLO�'DWDEDVH��%ULHI�SURILOH�GHVFULSWLRQV�DUH�SXEOLVKHG�LQ�*LEEV�	�%HJJV��������DQG�
1HZ�=HDODQG�6RLO�%XUHDX���������7KH�:DLKRSDL�DQG�:LWKHU�VRLOV�DUH�DOVR�GHVFULEHG�E\�
/DIIDQ�	�&XWOHU���������7KHVH�SURILOH�GHVFULSWLRQV�DUH�LQFOXGHG�EHORZ��
�
)OD[ERXUQH�VRLOV��GHULYHG�IURP�VLOWVWRQH�DQG�VDQGVWRQH��JUH\ZDFNH�JUDYHOV�DQG�VRPH�ORHVV��
DUH�PDSSHG�DV�EHLQJ�SUHVHQW�DW�QLQH�VLWHV��7KH\�DUH�FODVVLILHG�DV�7\SLF�$UJLOOLF�3DOOLF�VRLOV�
>3-7�0P�+V�O�P�V@���VRLO�PDS�FRGH���H+���7KH�)OD[ERXUQH�SURILOH�GHVFULSWLRQ�IURP�1HZ�
=HDODQG�6RLO�%XUHDX��������LV��
�
KRUL]RQ� GHSWK��FP��
$� �±���GDUN�JUH\�EURZQ��QXWW\�JUDQXODU��VLOW�ORDP�IULDEOH�
%W� ��±���SDOH�ROLYH�EURZQ��EORFN\��FOD\�ORDP��ILUP�
%&W�[�� ����RQ�SDOH�ROLYH�EURZQ��SULVPDWLF�EORFN\��FOD\�ORDP�±�YHU\�KDUG�ZKHQ�GU\�
�
*LEEV�	�%HJJV��������GHVFULEH�D�W\SLFDO�)OD[ERXUQH�VRLO�SURILOH�DV��
�
KRUL]RQ� GHSWK��FP��
$� �±���OLJKW�\HOORZ�JUH\��YHU\�IULDEOH��VLOW�ORDP�ZLWK�D�ZHDN�ILQH�JUDQXODU�VWUXFWXUH�
%W� ��±���WR����GXOO�EURZQLVK�\HOORZ��FRPSDFW�FOD\�ORDP��ZLWK�VWURQJ�FRDUVH�EORFN\�

VWUXFWXUH�
%&W�[�� ����JUH\LVK�\HOORZ��FRPSDFW�FOD\�ORDP�GHULYHG�IURP�VLOWVWRQH�
�
7KH�VRLO�SDWWHUQ�LV�FRQVLGHUHG�WR�EH�D�FRPSOH[�RI�)OD[ERXUQH�KLOO�VRLOV�RQ�WKH�FRQYH[�XSSHU�
VORSHV�JUDGLQJ�LQWR�:LWKHU�VRLOV�RQ�WKH�FRQFDYH�ORZHU�VORSHV��*LEEV�	�%HJJV��������7KH�
)OD[ERXUQH�VRLO�ODQGVFDSH�LV�JHQHUDOO\�VWDEOH�EXW�LV�VXEMHFW�WR�VKHHW�HURVLRQ�ZKHQ�FXOWLYDWHG�
RU�ZKHQ�WKH�YHJHWDWLRQ�LV�GHSOHWHG��
�
:LWKHU�VRLOV��GHULYHG�IURP�WKLFN�ORHVV�DQG�ORHVV�FROOXYLXP�DUH�PDSSHG�DV�EHLQJ�SUHVHQW�DW�
IRXU�VLWHV��7KH\�DUH�FODVVLILHG�DV�$UJLOOLF�VRGLF�)UDJLF�3DOOLF�VRLOV�>3;-1�0G�]�V@���VRLO�PDS�
FRGHV���G��DQG���G+���:LWKHU�VLOW�ORDP�VRLOV�DUH�FKDUDFWHULVHG�E\�JUH\LVK�EURZQ�$�KRUL]RQV�
ZLWK�ZHDNO\�GHYHORSHG�FUXPE�DQG�JUDQXODU�VWUXFWXUH��%�KRUL]RQV�DUH�EURZQ�FOD\�ORDPV�ZLWK�
PRGHUDWHO\�GHYHORSHG�EORFN\�VWUXFWXUH�RYHUO\LQJ�YHU\�FRPSDFW�FOD\�ORDP�IUDJLSDQV��7KH�W\SH�
VHFWLRQ�RI�D�:LWKHU�VLOW�ORDP�GHVFULEHG�E\�/DIIDQ�	�&XWOHU��������LV��
�
KRUL]RQ� GHSWK��FP��
$� �±���GDUN�JUH\LVK�EURZQ����<5�����VLOW�ORDP��IULDEOH��ZHDNO\�GHYHORSHG�ILQH�FUXPE�

DQG�QXW�VWUXFWXUH�
%Z�W����±���EURZQ����<5�����FOD\�ORDP��ILUP��YHU\�ZHDNO\�GHYHORSHG�ILQH�EORFN�VWUXFWXUH�
%W� ��±���EURZQ����<5�����FOD\�ORDP��ILUP��PRGHUDWHO\�GHYHORSHG�PHGLXP�EORFN�

VWUXFWXUH��WKLQ�GLVFRQWLQXRXV�FOD\�VNLQV�
%&W� ��±���EURZQ�WR�GDUN�EURZQ�����<�����FOD\�ORDP��ILUP�WR�YHU\�ILUP��PRGHUDWHO\�

GHYHORSHG�PHGLXP�EORFN�VWUXFWXUH�
E%&[���±�����GDUN�\HOORZLVK�EURZQ����<5�����FOD\�ORDP��YHU\�ILUP��PDVVLYH�LQ�SODFH��EXW�

PRGHUDWHO\�GHYHORSHG�YHU\�ILQH�QXW�VWUXFWXUH��UHOLFW"��SUHVHQW�
7KH�:LWKHU�VRLO�SURILOH�GHVFULSWLRQV�IURP�1HZ�=HDODQG�6RLO�%XUHDX��������DUH��
�
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��G�
KRUL]RQ� GHSWK��FP��
$� �±���GDUN�JUH\�EURZQ��FUXPE�JUDQXODU��VLOW�ORDP��IULDEOH�
%Z�W����±���ROLYH�\HOORZ��PDVVLYH��VLOW�ORDP��IULDEOH�
%&[� ��±����\HOORZ�EURZQ��SULVPDWLF��FOD\�ORDP��YHU\�KDUG�ZKHQ�GU\�
&� �����\HOORZ�PDVVLYH�VDQG\�FOD\�ORDP��YHU\�KDUG�
�
��G+�
KRUL]RQ� GHSWK��FP��
$� �±���JUH\�EURZQ��JUDQXODU�FUXPE��VLOW�ORDP��ILUP�IULDEOH�
%Z�W����±���EURZQ�\HOORZ��PDVVLYH��VLOW�ORDP��ILUP�
%&[� ��±���\HOORZ�EURZQ��EORFN\�PDVVLYH��KDUG�VLOW�ORDP��ILUP�
&� ����RQ�JUDYHOV�LQ�VLOW�PDWUL[�
�
7KH�:LWKHU�VRLO�ODQGVFDSH�LV�SURQH�WR�VKHHW�HURVLRQ��DQG�LV�W\SLFDOO\�GLVVHFWHG�E\�YDU\LQJ�
GHJUHHV�RI�WXQQHO�JXOO\�HURVLRQ��
�
:DLKRSDL�+LOO�VRLOV��GHULYHG�IURP�PDVVLYH�JUH\ZDFNH�FRQJORPHUDWHV��8SWRQ�)RUPDWLRQ��ZLWK�
D�GLVFRQWLQXRXV�YHU\�WKLQ�FRYHU�RI�ORHVV�DQG�ORHVV�FROOXYLXP��DUH�PDSSHG�DV�EHLQJ�SUHVHQW�RQ�
RQH�VLWH��7KH\�DUH�FODVVLILHG�DV�7\SLF�$UJLOOLF�3DOOLF�VRLOV�>3-7�0S�RU�0P�+V�O�U@���VRLO�PDS�
FRGH���E+���:DLKRSDL�VWRQ\�VLOW�ORDP�VRLOV�DUH�FKDUDFWHULVHG�E\�JUH\LVK�EURZQ�$�KRUL]RQV�
ZLWK�ZHDNO\�GHYHORSHG�FUXPE�DQG�JUDQXODU�VWUXFWXUH��%�KRUL]RQV�DUH�GDUN�\HOORZLVK�EURZQ�
VWRQ\�DQG�ERXOGHU\�KHDY\�VLOW�ORDPV�ZLWK�WKLQ�GLVFRQWLQXRXV�FXWDQV�DURXQG�VWRQHV�DQG�SHGV��
7KH�W\SH�VHFWLRQ�RI�D�:DLKRSDL�VWRQ\�VLOW�ORDP�GHVFULEHG�E\�/DIIDQ�	�&XWOHU��������LV��
�
KRUL]RQ� GHSWK��FP��
$� �±���JUH\�EURZQ�WR�EURZQ����<5���±�����VWRQ\�VLOW�ORDP��IULDEOH��ZHDNO\�WR�

PRGHUDWHO\�GHYHORSHG�ILQH�FUXPE�DQG�PHGLXP�JUDQXODU�VWUXFWXUH�
%Z� ��±���GDUN�\HOORZLVK�EURZQ����<5�����VWRQ\�VLOW�ORDP��IULDEOH�WR�ILUP��ZHDNO\�WR�

PRGHUDWHO\�GHYHORSHG�ILQH�QXW�VWUXFWXUH�
%ZW� ��±���GDUN�\HOORZLVK�EURZQ����<5�����VWRQ\�VLOW�ORDP��IULDEOH�WR�ILUP��ZHDNO\�WR�

PRGHUDWHO\�GHYHORSHG�YHU\�ILQH�DQG�ILQH�QXW�VWUXFWXUH��WKLQ�SDWFK\�FOD\VNLQV�
DURXQG�VWRQHV�

%W� ����GDUN�\HOORZLVK�EURZQ����<5�����VWRQ\�JULWW\�VLOW�ORDP��ILUP��PRGHUDWHO\�
GHYHORSHG�ILQH�QXW�VWUXFWXUH��FOD\VNLQV�DURXQG�VWRQHV�DQG�SHGV�DUH�WKLFNHU�DQG�
PRUH�FRQWLQXRXV�WKDQ�LQ�WKH�%ZW�KRUL]RQ��VRPH�UHGGLVK�LURQ�VWDLQLQJ�DURXQG�DQG�
EHWZHHQ�VWRQHV�

�
7KH�:DLKRSDL�+LOO�SURILOH�GHVFULSWLRQ�IURP�1HZ�=HDODQG�6RLO�%XUHDX��������LV��
�
KRUL]RQ� GHSWK��FP��
$� �±���YHU\�GDUN�JUH\�EURZQ��FUXPE��VWRQ\�VLOW�ORDP��IULDEOH�
%Z�W����±���EURZQ�\HOORZ��EORFN\��VWRQ\��VLOW�ORDP��ILUP�
�&� 2Q�ZHDWKHUHG�VWRQHV�LQ�VDQG\�VLOW�PDWUL[��YHU\�ILUP�
�
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$OVR��
KRUL]RQ� GHSWK��FP��
�
$� �±��GDUN�JUH\�EURZQ��QXWW\�FUXPE��VWRQ\�ERXOGHU\�VDQG\�ORDP��YHU\�IULDEOH�
�%Z�W��&� ���JUH\�EURZQ�WR�ROLYH�EURZQ�QXWW\�EORFN\��YHU\�VWRQ\�ERXOGHU\�VDQG�
�
)URP�*LEEV�	�%HJJV���������
�
KRUL]RQ� GHSWK��FP��
$� �±���OLJKW�JUH\LVK�EURZQ��VWRQ\�VDQG\�ORDP�ZLWK�D�ZHDN�ILQH�JUDQXODU�VWUXFWXUH�
%Z�W��&� ��±���WR����VWRQH�DQG�ERXOGHUV�ZLWK�D�VDQG\�PDWUL[�DQG�VOLJKWO\�FRPSDFWHG�
�
7KH�:DLKRSDL�VRLO�ODQGVFDSH�LV�FRQVLGHUHG�WR�EH�VXVFHSWLEOH�WR�VKDOORZ�VOLS�HURVLRQ�
SDUWLFXODUO\�RQ�VWHHS�XSSHU�EDFNVORSH�SRVLWLRQV��/DIIDQ�	�&XWOHU��������
�
:HOG�6WHHSODQG�VRLOV��GHULYHG�IURP�JUH\ZDFNH�FROOXYLXP��ZLWK�VRPH�ORHVV��DUH�WHQWDWLYHO\�
PDSSHG�RQ�RQH�VLWH��7KH\�DUH�FODVVLILHG�DV�HLWKHU�3HGDO�RU�,PPDWXUH�3DOOLF�VRLOV�>3,'���3,7�0O�
+V�O�U@��RU�7\SLF�2UWKLF�5HFHQW�VRLOV�>527�0O�+V�O�U@���VRLO�PDS�FRGH���D���7KH�:HOG�
6WHHSODQG�SURILOH�GHVFULSWLRQ�IURP�1HZ�=HDODQG�6RLO�%XUHDX��������LV��
�
KRUL]RQ� GHSWK��FP��
$� �±���YHU\�GDUN�JUH\�EURZQ��FUXPE�JUDQXODU��VWRQ\�VLOW�ORDP��IULDEOH�
%Z� ��±���SDOH�\HOORZ�EURZQ��QXWW\��VWRQ\��VLOW�ORDP��IULDEOH�WR�ILUP�
&� ����RQ�IUDJPHQWHG�JUH\ZDFNH�
�
)URP�*LEEV�	�%HJJV���������
�
KRUL]RQ� GHSWK��FP��
$� �±���OLJKW�JUH\LVK�EURZQ��IULDEOH��VLOW�ORDP�ZLWK�D�ZHDN�ILQH�JUDQXODU�VWUXFWXUH�
%Z� ��±���OLJKW�\HOORZ�EURZQ��VWRQ\�VLOW�ORDP�
&� ����RQ�JUH\ZDFNH�
�
7KH�:HOG�VRLO�ODQGVFDSH�LV�UHODWLYHO\�VWDEOH�EXW�LV�VXEMHFW�WR�VKHHW�HURVLRQ�ZKHQ�WKH�
YHJHWDWLRQ�LV�GHSOHWHG��
�

6RLO�SK\VLFDO�FRQGLWLRQV�DIIHFWHG�E\�ODQGVFDSH�UHFRQWRXULQJ�DQG�ZKLFK�PD\�LQKLELW�
SODQW�JURZWK�

�
2Q�WKH�UROOLQJ�WR�VWURQJO\�UROOLQJ�WHUUDLQ�LQYROYHG�LQ�ODQGVFDSH�UHFRQWRXULQJ�WKH�PDMRULW\�RI�
VRLOV�DUH�VKDOORZ�RU�PRGHUDWHO\�GHHS��VWRQ\�RU�YHU\�VWRQ\��KDYH�FRDUVH�VWUXFWXUHG�DQG�RU�
FRPSDFW�VXEVRLOV��OLPLWHG�URRWLQJ�GHSWK�DQG�ZDWHU�VWRUDJH�FDSDFLW\��7KHVH�SURILOH�
FKDUDFWHULVWLFV�DQG�SURSHUWLHV�LQ�FRPELQDWLRQ�ZLWK�WKH�SUHYDLOLQJ�FOLPDWLF�FRQGLWLRQV�PHDQ�WKH�
HVWDEOLVKPHQW�DQG�PDLQWHQDQFH�RI�D�YLJRURXV�YHJHWDWLYH�FRYHU�LV�GLIILFXOW��
�
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6RLO�SK\VLFDO�FRQGLWLRQV�WKDW�DUH�OLNHO\�WR�EH�DIIHFWHG�E\�ODQGVFDSH�UHFRQWRXULQJ�DQG�ZKLFK�
PD\�OLPLW�SODQW�JURZWK�LQFOXGH��
�
�D��$�KRUL]RQ�UHPRYDO��GHJUDGDWLRQ�DQG�RU�UHGLVWULEXWLRQ�
�E��7KH�IRUPDWLRQ�RI�]RQHV�RI�FRPSDFWLRQ�RU�UHGXFWLRQ�RI�VRLO�GHSWK�WR�H[SRVH�VXEVRLO�SDQV�
WKRXJK�VWULSSLQJ�RI�WKH�XSSHU�VRLO�OD\HUV�
�F��7KH�SUHVHQFH�RU�IRUPDWLRQ�RI�FRQWUDVWLQJ�OD\HUV�GRZQ�WKH�SURILOH�ZLWK�VKDUSO\�GHILQHG�
ERXQGDULHV�ZKLFK�DIIHFW�VRLO�PRLVWXUH�SURSHUWLHV�VXFK�DV�GUDLQDJH�FKDUDFWHULVWLFV�
�G��%RWK��E��DQG��F��DERYH�LQFUHDVH�WKH�SRVVLELOLW\�RI�LQFUHDVHG�UXQRII�
�H��3RQGLQJ�ZDWHU�RQ�WKH�VRLO�VXUIDFH�
�I��:DWHU�WDEOHV�ZLWKLQ���P�RI�WKH�VXUIDFH�
�J��7KH�SUHVHQFH�RI�DQDHURELF�FRQGLWLRQV��LQGLFDWHG�E\�EOXH�JUH\�VRLO�FRORXUV�DQG�RU�
VXOSKXURXV�VPHOOLQJ�VRLO�PDWHULDO�
�K��7KH�SUHVHQFH�RI�VDQG�RU�FOD\�WH[WXUHG�PDWHULDOV�ZLWKLQ���P�RI�WKH�VRLO�VXUIDFH��WKHVH�
PDWHULDOV�VWRUH�RQO\�VPDOO�DPRXQWV�RI�SODQW�DYDLODEOH�ZDWHU�DQG�VR�PDNH�WKH�VRLO�GURXJKW�
SURQH��
�L��%XULHG�RUJDQLF�PDWHULDO��YHJHWDWLRQ�RU�WRSVRLO��ZLWKLQ���P�RI�WKH�VRLO�VXUIDFH�
�
7KHVH�IDFWRUV�LQ�FRPELQDWLRQ�ZLWK�WKH�QDWXUDO�FKDUDFWHULVWLFV�RI�WKH�GRPLQDQW�3DOOLF�VRLOV�
PHDQV�WKDW�DQ\�ODQGVFDSH�UHFRQWRXULQJ�VKRXOG�EH�XQGHUWDNHQ�LQ�D�FDUHIXOO\�SODQQHG�DQG�
FRQWUROOHG�PDQQHU��
�

��� 'LVFXVVLRQ�

�
7KH�SULPH�SXUSRVH�RI�ODQGVFDSH�UHFRQWRXULQJ�LV�WR�FUHDWH�ODQG�WKDW�LV�VXLWDEOH�IRU�YLWLFXOWXUH��
$V�VXFK��WKH�SUHVHUYDWLRQ�DQG�UHGLVWULEXWLRQ�RI�DJURPRQLFDOO\�LPSRUWDQW�VRLO��RU�WKH�UHEXLOGLQJ�
RI�D�VRLO�SURILOH�ZLWK�SURSHUWLHV�WKDW�ZLOO�UHDG\�DOORZ�SODQW�URRW�H[WHQVLRQ��DUH�SDUDPRXQW��2Q��
DQG�RII�VLWH�HURVLRQ�DQG�GHSRVLWLRQ�DQG�WKH�LPSDFW�RQ�QDWXUDO�GUDLQDJH�FRQGLWLRQV�VKRXOG�EH�
PLQLPLVHG��,GHDOO\�RSHUDWLRQV�VKRXOG�EH�FRPSOHWHG�DV�TXLFNO\�DV�SRVVLEOH�WR�PLQLPLVH�
SRWHQWLDO�HURVLRQ�ULVNV��DQG�EH�XQGHUWDNHQ�GXULQJ�WKH�GULHU�SDUW�RI�WKH�\HDU��
�
���� 7RSVRLO�ORVV��UHGLVWULEXWLRQ�DQG�RU�GHJUDGDWLRQ�
$V�WRSVRLO�GHSWKV�DUH�OLPLWHG��FRQVWUXFWLRQ�VKRXOG�EH�GHVLJQHG�WR�SUHVHUYH�WRSVRLO�DW�WKH�
VXUIDFH��7RSVRLOV�FRQWDLQ�ODUJH�DPRXQWV�RI�RUJDQLF�PDWWHU��ZKLFK�LV�YLWDO�IRU�SODQW�JURZWK�DV�LW�
VHUYHV�DV�D�UHVHUYRLU�RI�SODQW�QXWULHQWV�DQG�FRQWULEXWHV�WR�JRRG�VRLO�SK\VLFDO�SURSHUWLHV��
HVSHFLDOO\�ZLWK�UHVSHFW�WR�LQILOWUDWLRQ�DQG�K\GUDXOLF�FRQGXFWLYLW\��5HGXFWLRQ�LQ�WRSVRLO�RUJDQLF�
PDWWHU�DQG�KHQFH�VRLO�IHUWLOLW\�OHYHOV�FDQ�FDXVH�QXWULHQW�DQG�FDUERQ�F\FOH�GHILFLWV��DQG�
QHJDWLYHO\�DIIHFW�SK\VLFDO�DQG�ELRORJLFDO�VRLO�FRQGLWLRQV��7RSVRLO�H[SRVXUH�DQG�VXVFHSWLELOLW\�
WR�ZLQG��VKHHW�ZDVK��RU�ULOO�HURVLRQ�VKRXOG�EH�PLQLPLVHG�ZKHUHYHU�SRVVLEOH�E\�PDLQWDLQLQJ�RU�
UH�HVWDEOLVKLQJ�D�YLJRURXV�YHJHWDWLYH�FRYHU��
�
7\SLFDO�QDWXUDO�GHSWKV�RI�VLOW�ORDP�WRSVRLO�LQ�WKLV�3DOOLF�VRLO�HQYLURQPHQW�LV�DSSUR[����FP��6LOW�
ORDP�WRSVRLO�GHSWKV�RI�DSSUR[�����FP�VKRXOG�EH�HYHQO\�UHVSUHDG�RQ�UHFRQWRXUHG��ULSSHG�
VXUIDFHV��7RSVRLOV�VKRXOG�QRW�EH�UHSODFHG�GLUHFWO\�RQ�FRQWUDVWLQJ�PDWHULDOV�VXFK�DV�FOD\V�DV�
WKLV�FRXOG�UHVXOW�LQ�SRRU�ZDWHU�LQILOWUDWLRQ�DQG��SRWHQWLDOO\��HURVLRQ��:KHUHHYHU�SRVVLEOH�DQ�
LQWHUPHGLDWH�WUDQVLWLRQDO�OD\HU�VKRXOG�EH�UHFRQVWLWXWHG�E\�LQFRUSRUDWLQJ�$�KRUL]RQ�PDWHULDO��
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�
7RSVRLOV�VKRXOG�QRW�EH�EXULHG�ZLWKLQ�ILOO��'HFRPSRVLWLRQ�RI�EXULHG�WRSVRLO�DQG�RUJDQLF�PDWWHU�
FDQ�OHDG�WR�DQDHURELF�FRQGLWLRQV��DQG�DQ�LQFUHDVHG�ULVN�RI�VORSH�IDLOXUHV�RI�ILOO�PDWHULDOV��
�
���� 6XUIDFH�DQG�VXEVXUIDFH�FRPSDFWLRQ�
6XUIDFH�DQG�VXEVXUIDFH�FRPSDFWLRQ�E\�HDUWKPRYLQJ�PDFKLQHU\�UHVXOWV�LQ�LQFUHDVHG�EXON�
GHQVLW\��DJJUHJDWH�GHQVLW\��DQG�SHQHWUDWLRQ�UHVLVWDQFH��UHGXFHG�DJJUHJDWH�VWDELOLW\��LQILOWUDWLRQ�
DQG�K\GUDXOLF�FRQGXFWLYLW\�UDWHV��UHVWULFWHG�SURILOH�GUDLQDJH��ZDWHU�UHWHQWLRQ��UHGXFHG�SODQW�
DYDLODEOH�ZDWHU��DQG�DHUDWLRQ��7KHVH�IHDWXUHV�VLQJO\�RU�LQ�FRPELQDWLRQ�UHVWULFW�URRW�JURZWK��
OLPLW�JHQHUDO�SODQW�YLJRXU��DQG�LQFUHDVH�WKH�VLWH¶V�VXVFHSWLELOLW\�WR�VXUIDFH�UXQRII��ZLQG�DQG�
IOXYLDO�HURVLRQ��
�
7KH�W\SH�DQG�VL]H�RI�PDFKLQHU\��EXOOGR]HUV��WUDFNHG�K\GUDXOLF�H[FDYDWRUV��VFUDSHUV��UXEEHU�
W\UHG�WUXFN�DQG�WUDLOHU�XQLWV��HWF���DQG�WKHLU�RSHUDWLRQ�QHHG�WR�EH�PDWFKHG�ZLWK�WKH�VRLO�
�HVSHFLDOO\�VRLO�ZDWHU�FRQWHQW��DQG�VLWH�FRQGLWLRQV�WR�PLQLPLVH�WKHLU�LPSDFW�RQ�VRLO�DQG�VXEVRLO�
SK\VLFDO�FKDUDFWHULVWLFV��HVSHFLDOO\�VRLO�VWUXFWXUH��&RPSDFWHG�OD\HUV�QHHG�WR�EH�ULSSHG�DQG�
FXOWLYDWHG�WR�DOORZ�HIIHFWLYH�LQILOWUDWLRQ�
�
���� &XW�EHQFKHV�DQG�EDWWHUV�
,QDGHTXDWH�UHVWRUDWLRQ�SURFHGXUHV�RQ�FXW�EHQFKHV�DQG�EDWWHUV�LQ�PDWHULDOV�ZLWK�SRRU�SK\VLFDO�
FKDUDFWHULVWLFV�IRU�SODQW�JURZWK�DUH�OLNHO\�WR�EH�FRPPRQ��7KH�PDWHULDOV�H[SRVHG�LQFOXGH�
FOD\V��ZKLFK�KDYH�ORZ�SRURVLW\��ORZ�SODQW�DYDLODEOH�ZDWHU��SRRU�GUDLQDJH��DQG�DUH�VXVFHSWLEOH�
WR�FRPSDFWLRQ�DQG�VKHHW�HURVLRQ��([SRVXUH�RI�KLJK�VRGLXP�VXEVRLOV�DQG�WKH�SRVVLEOH�
LQFUHDVHG�ULVN�RI�WXQQHO�JXOO\�LQLWLDWLRQ�WKURXJK�VODNLQJ�DQG�GLVSHUVLRQ�DUH�OLNHO\�WR�EH�DQ�
LVVXH��HVSHFLDOO\�RQ�WKH�:LWKHU��$UJLOOLF�VRGLF�)UDJLF�3DOOLF�VRLOV��2YHU�VWHHSHQHG�FXW�EDQNV�
FDQ�EH�VXEMHFW�WR�VORSH�IDLOXUH��HVSHFLDOO\�DV�WKH\�VHOGRP�KDYH�DQ\�VROXP�UHVWRUDWLRQ��KDYH�
OLWWOH�RU�QR�YHJHWDWLYH�FRYHU��DQG�DUH�DOVR�SURQH�WR�VXUIDFH�HURVLRQ��
�
���� )LOOV�
/DUJH�ILOOV�VKRXOG�EH�DYRLGHG�LI�SRVVLEOH��)LOOV�VKRXOG�EH�DGHTXDWHO\�FRQVWUXFWHG�ZLWK�
DSSURSULDWH�GUDLQDJH��DQG�QRW�FRQWDLQ�DGMDFHQW�OD\HUV�RI�WH[WXUDOO\�FRQWUDVWLQJ�PDWHULDOV��
WRSVRLO�RU�SHDW��3RRUO\�FRQVWUXFWHG�DQG�GUDLQHG�ILOOV�DUH�SRWHQWLDOO\�XQVWDEOH�DQG�VXVFHSWLEOH�WR�
VORSH�IDLOXUH�ZKHQ�VDWXUDWHG��
�
���� (URVLRQ�RI�UHVWRUHG�VXUIDFHV�
6KHHW�DQG�ULOO�HURVLRQ�RI�UHVWRUHG�VROXP�FDQ�RFFXU��HVSHFLDOO\�LPPHGLDWHO\�DIWHU�UHVWRUDWLRQ��
EHIRUH�D�VWDELOLVLQJ�YHJHWDWLYH�FRYHU�FDQ�EH�HVWDEOLVKHG��(URGHG�PDWHULDO�LV�OLDEOH�WR�EH�
GHSRVLWHG�GRZQVORSH��IUHTXHQWO\�EXU\LQJ�PRUH�SURGXFWLYH�VRLOV��RU�LQILOOLQJ�QDWXUDO�RU�
DUWLILFLDO�GUDLQDJH�FKDQQHOV��6WDELOLVDWLRQ��UHVWRUDWLRQ�DQG�UHYHJHWDWLRQ�RI�UHFRQWRXUHG�
VXUIDFHV�ZLOO�EH�GLIILFXOW�ZLWKRXW�LUULJDWLRQ�GXH�WR�WKH�JHQHUDOO\�XQIDYRXUDEOH�VRLO��VXEVRLO�DQG�
FOLPDWLF�FRQGLWLRQV��
�
2WKHU�RII�VLWH�LVVXHV�WKDW�QHHG�WR�EH�FDUHIXOO\�PDQDJHG�LQFOXGH�WKH�SRWHQWLDO�IRU�LQFUHDVHG�
UXQRII�DQG�VHGLPHQWDWLRQ�LQ�ZDWHUZD\V�DQG�ZHWODQGV��FRQWDPLQDWLRQ�RI�ZDWHUZD\V�DQG�
ZHWODQGV�E\�VXVSHQGHG�VHGLPHQW��DQG�WKH�UHGLVWULEXWLRQ�RI�VRLO�PDWHULDOV�GRZQ�VORSH��
�
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���� 5HFRQWRXULQJ�SURFHGXUHV�FXUUHQWO\�EHLQJ�XQGHUWDNHQ�LQ�0DUOERURXJK�
&XUUHQWO\�WKH�DFWXDO�SK\VLFDO�SURFHVVHV�LQYROYHG�LQ�ODQG�UHFRQWRXULQJ�LQ�0DUOERURXJK�DUH�
SRRUO\�NQRZQ�DQG�LQDGHTXDWHO\�GRFXPHQWHG��7R�ZKDW�GHSWKV�DUH�VRLOV�W\SLFDOO\�UHPRYHG"�
$UH�WRSVRLOV�EHLQJ�UHSODFHG"�$UH�WRSVRLOV�DQG�VXEVRLOV�EHLQJ�VWRFNSLOHG��DQG�LI�VR�ZKHUH��IRU�
KRZ�ORQJ��DQG�XQGHU�ZKDW�FRQGLWLRQV"�:KHUH�LV�DQ\�H[FHVV�VRLO�PDWHULDO�JRLQJ"�$OO�WKHVH�RQ��
DQG�RII�VLWH�SURFHGXUHV�DQG�FRQGLWLRQV�QHHG�WR�EH�LQYHVWLJDWHG�DQG�GRFXPHQWHG��
�

��� 6XPPDU\�

�
7KHUH�DUH�D�QXPEHU�RI�HQYLURQPHQWDO�LVVXHV�DVVRFLDWHG�ZLWK�ODQGVFDSH�UHFRQWRXULQJ�EHLQJ�
XQGHUWDNHQ�LQ�0DUOERURXJK��
�
/DQGVFDSH�UHFRQWRXULQJ�LV�RFFXUULQJ�RQ�VWURQJO\�UROOLQJ�WR�PRGHUDWHO\�VWHHS�KLOO�DQG�
GRZQODQG�VORSHV��FROOXYLDO�IRRWVORSHV��DQG�ORZ�DQJOH�IDQV�ZLWK�YDULDEOH�GHJUHHV�RI�GLVVHFWLRQ��
7KHVH�ODQGIRUPV�DUH�XQGHUODLQ�E\�ORRVH�WR�YHU\�FRPSDFW�RU�ZHDNO\�FRQVROLGDWHG�OLWKRORJLHV�
WKDW�DUH�SURQH�WR�VKHHW��ULOO��WXQQHO�JXOO\�DQG�JXOO\�HURVLRQ��7KH�UHGLVWULEXWLRQ�RI�HURGHG�
PDWHULDOV�ERWK�RQ��DQG�RII�VLWH�DQG�WKHLU�WUDQVSRUW�WKURXJK�WKH�GUDLQDJH�QHWZRUN�DUH�SRWHQWLDO�
LVVXHV�LQ�WKLV�HQYLURQPHQW��
�
7KH�UHFRQWRXUHG�ODQGVFDSHV�DUH�HLWKHU�PDQWOHG�E\�VLOW\�ORHVV�RU�KDYH�ORHVV�DV�D�VLJQLILFDQW�
VRLO�IRUPLQJ�FRPSRQHQW��7KHVH�SUHGRPLQDQWO\�VLOW\�3DOOLF�6RLOV�KDYH�PDQ\�VRLO�SURSHUWLHV�
WKDW�PDNH�WKHP�D�GHPDQGLQJ�HQYLURQPHQW�IRU�SODQW�HVWDEOLVKPHQW�DQG�JURZWK��HVSHFLDOO\�RQ�
EDUHG�VXUIDFHV�DQG�RQ�VXQQ\�DVSHFWV��+LJK�VODNLQJ�DQG�GLVSHUVLRQ�SRWHQWLDO��KLJK�EXON�GHQVLW\�
VXEVRLO�KRUL]RQV�ZLWK�UHVWULFWHG�SHUPHDELOLW\��OLPLWHG�SRWHQWLDO�URRWLQJ�GHSWKV�DQG�VRLO�
PRLVWXUH�VWRUDJH��DQG�IUDJLOH�WRSVRLO�VWUXFWXUHV�WKDW�EUHDN�GRZQ�XQGHU�SURORQJHG�LPSDFW�E\�
KHDY\�PDFKLQHU\�RU�E\�FRQWLQXRXV�WLOODJH�DUH�SURSHUWLHV�WKDW�PXVW�EH�FDUHIXOO\�PDQDJHG�WR�
PLQLPLVH�GHWULPHQWDO�LPSDFWV��
�
2Q�WKH�UROOLQJ�WR�VWURQJO\�UROOLQJ�WHUUDLQ�LQYROYHG�LQ�ODQGVFDSH�UHFRQWRXULQJ��H[LVWLQJ�VRLO�
SURILOH�LQIRUPDWLRQ�LV�OLPLWHG��%HWWHU�VRLO�LQIRUPDWLRQ�LV�QHHGHG�WR�LGHQWLI\�HQYLURQPHQWDO�
LVVXHV�DQG�WR�GHYHORS�JXLGHOLQHV�IRU�VXVWDLQDEOH�UHFRQWRXULQJ�RQ�WKHVH�ODQGVFDSHV��$�
SURJUDPPH�WR�DGGUHVV�WKLV�VKRUWDJH�RI�VRLO�SURILOH�FKDUDFWHULVDWLRQ�DQG�SURSHUW\�
GHWHUPLQDWLRQ�LV�KLJKO\�UHFRPPHQGHG��
�

��� 5HFRPPHQGDWLRQV�

�
��� 7KDW�D�GDWDEDVH�EH�VHW�XS�WKDW�DFFXUDWHO\�UHFRUGV�WKH�ORFDWLRQ�DQG�H[WHQW�RI�DOO�WKH�

NQRZQ�ODQGVFDSH�UHFRQWRXULQJ�VLWHV�LQ�WKH�0DUOERURXJK�'LVWULFW��
��� 7KDW�WKH�FKDUDFWHULVWLFV�RI�HDFK�VLWH�EH�DFFXUDWHO\�UHFRUGHG�DQG�YDOLGDWHG��
��� 7KDW�WKH�GHYHORSPHQW�KLVWRU\��SURMHFW�SODQV��FRQVWUXFWLRQ�PHWKRGRORJ\�DQG�SURFHGXUHV�

XVHG�DW�HDFK�VLWH�DUH�UHFRUGHG��
��� 7KDW�D�EULHI�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW�RI�HDFK�VLWH�EH�XQGHUWDNHQ�WR�LGHQWLI\�DQ\�

SRWHQWLDO�RQ��DQG�RII�VLWH�HQYLURQPHQWDO�KD]DUGV��
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��� 7KDW�D�PRQLWRULQJ�SODQ�EH�GHVLJQHG�DQG�LPSOHPHQWHG�EDVHG�RQ�WKH�OHYHO�RI�
HQYLURQPHQWDO�KD]DUG�GHWHUPLQHG�IURP���DERYH��

��� 7KDW�EDVHOLQH�VRLO�SURILOH�FKDUDFWHULVDWLRQ�RI�WKH�GRPLQDQW�VRLOV�LQYROYHG�LQ�ODQGVFDSH�
UHFRQWRXULQJ�DUH�HVWDEOLVKHG�E\�XQGHUWDNLQJ�D�SURJUDPPH�RI�UHSUHVHQWDWLYH�SURILOH�
VDPSOLQJ��GHVFULSWLRQ��FKDUDFWHULVDWLRQ�DQG�DQDO\VHV��

��� 7KDW�D�VWXG\�EH�FRQVLGHUHG�WKDW�FRPSDUHV�DQG�FRQWUDVWV�LQ�VLWX�VRLO�FKDUDFWHULVWLFV�DQG�
EHKDYLRXU��H�J��VODNLQJ��GLVSHUVLRQ��VRLO�LQILOWUDWLRQ�UDWHV��DJJUHJDWH�VWDELOLW\�WHVWV��RQ�
UHSUHVHQWDWLYH�QDWXUDO�DQG�UHFRQWRXUHG�VLWHV�LQ�RUGHU�WR�TXDQWLI\�WKH�LPSDFW�RI�
UHFRQWRXULQJ�RQ�VRLO�SURSHUWLHV��

��� 7KDW�WKH�YDOXH�RI�GHYHORSLQJ�D�VHW�RI�EHVW�PDQDJHPHQW�SUDFWLFHV�RU�JXLGHOLQHV�IRU�
ODQGVFDSH�UHFRQWRXULQJ�LQ�WKLV�HQYLURQPHQW�EH�LQYHVWLJDWHG��

�

��� $FNQRZOHGJHPHQWV�

�
)XQGLQJ�ZDV�SURYLGHG�E\�WKH�)RXQGDWLRQ�IRU�5HVHDUFK��6FLHQFH�DQG�7HFKQRORJ\�XQGHU�WKH�
(QYLUROLQN�SURJUDPPH��&ROLQ�*UD\��0DUOERURXJK�'LVWULFW�&RXQFLO��LQLWLDWHG�WKH�SURMHFW��
SURYLGHG�)LJ�����DQG�LQ�DVVRFLDWLRQ�ZLWK�RWKHU�0'&�VWDII�LGHQWLILHG�WKH�VLWHV�RQ�)LJV���DQG����
�

��� 5HIHUHQFHV�

�
%HJJ�-*��-RKQVWRQ�05��FRPSLOHUV��������*HRORJ\�RI�WKH�:HOOLQJWRQ�DUHD��,QVWLWXWH�RI�
*HRORJLFDO�DQG�1XFOHDU�6FLHQFHV�����������JHRORJLFDO�PDS�������VKHHW������S��/RZHU�+XWW��
1HZ�=HDODQG��,QVWLWXWH�RI�*HRORJLFDO�DQG�1XFOHDU�6FLHQFHV�/LPLWHG��
�
&DPSEHOO�,%��/\QQ�,��%DUULQJHU�-%5��FRPSLOHUV��������6RLOV�RI�WKH�ORZHU�$ZDWHUH�9DOOH\�
����������/LQFROQ��/DQGFDUH�5HVHDUFK��
�
(GHQ�'1�������5LYHU�WHUUDFHV�DQG�WKHLU�ORHVVLDO�FRYHU�EHGV��$ZDWHUH�5LYHU�YDOOH\��6RXWK�
,VODQG�1HZ�=HDODQG��1HZ�=HDODQG�-RXUQDO�RI�*HRORJ\�DQG�*HRSK\VLFV��������±�����
�
*LEEV�+6��%HJJV�-3������6RLOV�DQG�DJULFXOWXUH�RI�WKH�$ZDWHUH��.DLNRXUD��DQG�SDUW�RI�
0DUOERURXJK�FRXQWLHV��1HZ�=HDODQG�6RLO�%XUHDX�%XOOHWLQ����:HOOLQJWRQ��'HSDUWPHQW�RI�
6FLHQWLILF�DQG�,QGXVWULDO�5HVHDUFK��
�
+HZLWW�$(�������1HZ�=HDODQG�VRLO�FODVVLILFDWLRQ��/DQGFDUH�5HVHDUFK�6FLHQFH�6HULHV�����QG�
HGQ��/LQFROQ��0DQDDNL�:KHQXD�3UHVV������S��
�
/DIIDQ�0'��&XWOHU�(-%�������/DQGVFDSHV��VRLOV��DQG�HURVLRQ�RI�D�VPDOO�FDWFKPHQW�LQ�WKH�
:LWKHU�+LOOV��0DUOERURXJK�����/DQGVFDSH�SHULRGLFLW\��VORSH�GHSRVLWV��DQG�VRLO�SDWWHUQ��1HZ�
=HDODQG�-RXUQDO�RI�6FLHQFH�������í����
�
/\QQ�,+�������/DQG�XVH�FDSDELOLW\�H[WHQGHG�OHJHQG�IRU�WKH�1HZ�=HDODQG�/DQG�5HVRXUFH�
,QYHQWRU\��0DUOERURXJK�5HJLRQ��/DQGFDUH�5HVHDUFK�6FLHQFH�6HULHV���������S��
�
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1HZ�=HDODQG�0HWHRURORJLFDO�6HUYLFH��8QGDWHG���6XPPDULHV�RI�FOLPDWRORJLFDO�REVHUYDWLRQV�
WR�������1HZ�=HDODQG�0HWHRURORJLFDO�6HUYLFH�0LVFHOODQHRXV�3XEOLFDWLRQ������
�
1HZ�=HDODQG�6RLO�%XUHDX�������*HQHUDO�VXUYH\�RI�WKH�VRLOV�RI�6RXWK�,VODQG��1HZ�=HDODQG��
1HZ�=HDODQG�6RLO�%XUHDX�%XOOHWLQ�����:HOOLQJWRQ��'HSDUWPHQW�RI�6FLHQWLILF�DQG�,QGXVWULDO�
5HVHDUFK��
�
3DVFRH�50�������7KH�FOLPDWH�DQG�ZHDWKHU�RI�0DUOERURXJK��1HZ�=HDODQG�0HWHRURORJLFDO�
6HUYLFH�0LVFHOODQHRXV�3XEOLFDWLRQ����������
�
5DWWHQEXU\�06��7RZQVHQG�'%��-RKQVWRQ�05�FRPSLOHUV��������*HRORJ\�RI�WKH�.DLNRXUD�
DUHD��,QVWLWXWH�RI�*HRORJLFDO�DQG�1XFOHDU�6FLHQFHV�����������JHRORJLFDO�PDS�������VKHHW���
���S��/RZHU�+XWW��*16�6FLHQFH��
�
7D\ORU�1+��3RKOHQ�,-�������6RLO�VXUYH\�PHWKRG��1HZ�=HDODQG�6RLO�%XUHDX�%XOOHWLQ�����
:HOOLQJWRQ��'HSDUWPHQW�RI�6FLHQWLILF�DQG�,QGXVWULDO�5HVHDUFK��
�
7RPOLQVRQ�$,�������7KH�IUHTXHQF\�RI�KLJK�LQWHQVLW\�UDLQIDOOV�LQ�1HZ�=HDODQG��SDUW����:DWHU�
DQG�6RLO�7HFKQLFDO�3XEOLFDWLRQ�����:HOOLQJWRQ��1DWLRQDO�:DWHU�DQG�6RLO�&RQVHUYDWLRQ�
2UJDQLVDWLRQ��




