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,QWURGXFWLRQ

6LWH���&6�����DOVR�NQRZQ�DV�WKH�0LOO�&UHHN��,VODQG�
6LWH��5DEELW�,VODQG��DQG�WKH�*UHHQ�)DUP�VLWH��LV�D�
PXOWL�FRPSRQHQW�VLWH�DW�/DNH�:ULJKW�3DWPDQ�RFFXSLHG�
IURP�WKH�/DWH�3DOHRLQGLDQ�SHULRG�WKURXJK�KLVWRULF�
WLPHV��)LJXUH�����,Q�WKLV�DUWLFOH�ZH�GLVFXVV�WKH������
DUFKHRORJLFDO�LQYHVWLJDWLRQV�DW�WKH�VLWH�DV�SDUW�RI�DQ�
RQJRLQJ�DUFKHRORJLFDO�VXUYH\�RI�/DNH�:ULJKW�3DWPDQ�
RQ�WKH�6XOSKXU�5LYHU�LQ�&DVV�&RXQW\��7H[DV��6LWWHUV�DQG�
3HUWWXOD��������ZLWK�D�IRFXV�RQ�WKH�IHDWXUHV�DQG�FHUDPLFV�
DVVRFLDWHG�ZLWK�WKH�DQFHVWUDO�&DGGR�RFFXSDWLRQV�

3UHYLRXV�,QYHVWLJDWLRQV�DW���&6���

7KH�VLWH�ZDV�IRUPDOO\�UHFRUGHG�E\�-DQVRQ�/��0F9D\��D�
ZHOO�NQRZQ�DUWLIDFW�FROOHFWRU�IURP�7H[DUNDQD��7H[DV��
ZKR�HQFRXQWHUHG�DQ�DQFHVWUDO�&DGGR�EXULDO�ZDVKLQJ�
RXW�RI�LWV�EDQNV�LQ�������6XEVHTXHQWO\��0F9D\�DQG�
RWKHU�FROOHFWRUV�H[FDYDWHG����EXULDO�IHDWXUHV�DQG�WKHLU�
DVVRFLDWHG�JUDYH�JRRGV�RU�IXQHUDU\�RIIHULQJV��7H[DV�
$UFKHRORJLFDO�5HVHDUFK�/DERUDWRU\��8QLYHUVLW\�RI�
7H[DV��6LWH�)LOHV���6LQFH�WKHQ��WKH�VLWH�KDV�EHHQ�UHYLVLWHG�
PDQ\�WLPHV�E\�DUWLIDFW�FROOHFWRUV�ZKR�KDYH�UHFRYHUHG��
WKURXJK�LOOHJDO�GLJJLQJ��FXOWXUDO�PDWHULDOV�VXFK�DV�
FHUDPLF�YHVVHOV��HOERZ�SLSHV��DQG�SURMHFWLOH�SRLQWV�IURP�
LWV�VKRUHV�
� 7KH�¿UVW�SURIHVVLRQDO�DUFKHRORJLFDO�
LQYHVWLJDWLRQ�DW���&6����PD\�QRW�KDYH�RFFXUUHG�XQWLO�
-XO\������ZKHQ�WKHQ�8�6��$UP\�&RUSV�RI�(QJLQHHUV�

�86$&(��)RUW�:RUWK�'LVWULFW�$UFKHRORJLVW��6WHSKHQ�
$XVWLQ��VXUYH\HG�WKH�QRUWK�DQG�QRUWKZHVWHUQ�VKRUHOLQH�
RI�WKH�VLWH��$W�WKHVH�ORFDWLRQV��KH�GRFXPHQWHG�WKUHH�
DUHDV�ZKHUH�KXPDQ�UHPDLQV�ZHUH�REVHUYHG�HURGLQJ�RXW�
RI�WKH�EDQNV��DV�ZHOO�DV�WKUHH�IHDWXUHV�KH�GHVFULEHG�DV�
GDUN��FOD\H\�SLWV��)LJXUH���DQG�7DEOH�����,Q�$XJXVW�������
��&6����ZDV�GHWHUPLQHG�HOLJLEOH�IRU�LQFOXVLRQ�LQ�WKH�
1DWLRQDO�5HJLVWHU�RI�+LVWRULF�3ODFHV�
� ,Q�RWKHU�SURIHVVLRQDO�LQYHVWLJDWLRQV��'RFNDOO�
DQG�)LHOGV��������GRFXPHQWHG�QXPHURXV�ORRWHU�KROHV�
DW���&6����LQ�DUHDV�ZLWK�LQWDFW�DUFKHRORJLFDO�GHSRVLWV�
H[SRVHG�LQ�VWHHS�ZDYH�FXW�HURVLRQDO�EHQFKHV��'RFNDOO�
DQG�)LHOGV�����������7KHQ�LQ�������DUFKHRORJLVWV�IURP�
6($5&+�FRQGXFWHG�D�UHFRQQDLVVDQFH�OHYHO�VXUYH\�
RI����NQRZQ�VLWHV�DW�:ULJKW�3DWPDQ�/DNH��LQFOXGLQJ�
��&6�����WR�EHWWHU�XQGHUVWDQG�WKH�QDWXUH�RI�LPSDFWV�WR�
VLWHV�IURP�FXUUHQW�DQG�SURSRVHG�SRRO�OHYHO�ULVHV��+DUUHOO�
HW�DO���������6($5&+�QRWHG�³QXPHURXV�DUWLIDFWV��OLWKLF�
ÀDNHV��SURMHFWLOH�SRLQWV��SRWWHU\�VKHUGV��DQG�IDXQD��ZHUH�
LGHQWL¿HG�DFURVV�PRVW�RI�WKH�H[SRVHG�VKRUHOLQH�ZLWK�D�
YHU\�GHQVH�FOXVWHU�ORFDWHG�RQ�WKH�VRXWKZHVW�HGJH�RI�WKH�
LVODQG´��+DUUHOO�HW�DO������������0RVW�UHFHQWO\��$PD7HUUD�
(QYLURQPHQWDO�,QF���6LWWHUV�DQG�3HUWWXOD�������FDUULHG�
RXW�DQ�LQWHQVLYH�VXUYH\�RI�WKH�VLWH��ZKLFK�FRQVLVWHG�RI�
D�WKRURXJK�SHGHVWULDQ�VXUYH\�DQG�WLJKWO\�VSDFHG�VKRYHO�
WHVWLQJ��7KH�UHVXOW�RI�WKHLU�HIIRUWV�KDV�SURGXFHG�WKH�PRVW�
UREXVW�DUWLIDFW�DVVHPEODJH�FROOHFWHG�IURP�WKH�VLWH�E\�
SURIHVVLRQDO�DUFKHRORJLVWV�

,Q�'HFHPEHU�������$PD7HUUD�(QYLURQPHQWDO�,QF��FRQGXFWHG�DQ�LQWHQVLYH�DUFKHRORJLFDO�VXUYH\�RI���&6�����D�
SUHYLRXVO\�UHSRUWHG�DQFHVWUDO�&DGGR�VLWH�DW�/DNH�:ULJKW�3DWPDQ�LQ�&DVV�&RXQW\��7H[DV��7KH�ZRUN�ZDV�GRQH�DW�
WKH�UHTXHVW�RI�WKH�8��6��$UP\�&RUSV�RI�(QJLQHHUV��)RUW�:RUWK�'LVWULFW�LQ�DGYDQFH�RI�D�SURSRVHG�EDQN�VWDELOL]DWLRQ�
SURMHFW��7KH�VLWH�ZDV�RFFXSLHG�IURP�WKH�/DWH�3DOHRLQGLDQ�SHULRG�WKURXJK�KLVWRULF�WLPHV�ZLWK�H[WHQVLYH�RFFXSDWLRQV�
GXULQJ�WKH�)RUPDWLYH�WR�(DUO\�&DGGR�DQG�/DWH�&DGGR�SHULRGV��$UWLIDFWV�UHFRYHUHG�LQ�WKH�LQYHVWLJDWLRQV�LQFOXGHG�
ERWK�DUURZ�DQG�GDUW�SRLQWV��OLWKLF�GHELWDJH��ELIDFHV��JURXQG�VWRQH��D�FHOW�IUDJPHQW��SLWWHG�VWRQH��FHUDPLF�VKHUGV��D�
FHUDPLF�EHDG��FKDUUHG�RUJDQLF�PDWHULDO��XQLGHQWL¿HG�ERQH�IUDJPHQWV��DQG���WK�FHQWXU\�KLVWRULF�GRPHVWLF�PDWHULDOV��
:KLOH�WKH�VLWH�KDV�EHHQ�DGYHUVHO\�DIIHFWHG�WKURXJK�DOOXYLDO�HURVLRQ�DQG�ORRWLQJ��VXUYH\�UHVXOWV�LQGLFDWH�WKDW�LQWDFW�
FRPSRQHQWV�RI�WKH�VLWH�VWLOO�H[LVW�DORQJ�WKH�QRUWKHUQ�DQG�ZHVWHUQ�SHULSKHU\�RI�WKH�ODQGIRUP�

-XOLDQ��'UHZ��6LWWHUV��DQG�7LPRWK\�.��3HUWWXOD�
�7H[DV�+LVWRULFDO�&RPPLVVLRQ
�$UFKHRORJLFDO�	�(QYLURQPHQWDO�&RQVXOWDQWV��//&

$Q�$QFHVWUDO�&DGGR�6LWH����&6�����RQ�WKH�6XOSKXU�
5LYHU�DW�/DNH�:ULJKW�3DWPDQ��&DVV�&RXQW\��7H[DV
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�����$UFKHRORJLFDO�,QYHVWLJDWLRQV�DW�
��&6���

(QFRPSDVVLQJ����DFUHV��WKH�VLWH�LV�RQ�DQ�DOOXYLDO�WHUUDFH�
ODQGIRUP��VXUURXQGHG�E\�WKH�ZDWHUV�RI�/DNH�:ULJKW�
3DWPDQ��7KXV��ZDYH�DFWLRQ�LV�FDXVLQJ�VLJQL¿FDQW�

HURVLRQ��VSHFL¿FDOO\��DORQJ�WKH�QRUWKHUQ�DQG�ZHVWHUQ�
EDQNV�RI�WKH�ODQGIRUP��)LJXUH����ZLWK�HURGHG�EDQNV�
PHDVXULQJ�XS�WR�RQH�PHWHU�LQ�KHLJKW��2Q�WKH�RWKHU�
KDQG��WKH�HDVWHUQ�DQG�VRXWKHUQ�SRUWLRQV�RI�WKH�ODQGIRUP�
DUH�ORZHU�LQ�HOHYDWLRQ�DQG�VXVFHSWLEOH�WR�LQXQGDWLRQ�
WKURXJK�WKH�UDLVLQJ�DQG�ORZHULQJ�RI�WKH�ODNH¶V�ZDWHU�
OHYHO��)LJXUH�����9HJHWDWLRQ�DFURVV�WKH�VLWH�FRQVLVWV�
RI�KDUGZRRGV��H�J���RDN�DQG�ZLOORZ�WUHHV��ZLWK�DQ�
XQGHUVWRU\�FRPSRVHG�RI�VKUXEV�DQG�EXWWRQEXVK��ZKLFK�
OLQH�WKH�HDVWHUQ�DQG�VRXWKHUQ�EDQNV��*URXQG�VXUIDFH�

)LJXUH����/DNH�:ULJKW�3DWPDQ�LQ�%RZLH�DQG�&DVV�FRXQWLHV��7H[DV�

)LJXUH����'LJLWL]HG�GUDZLQJ�RI���&6���¶V�QRUWKHUQ�DQG�
ZHVWHUQ�VKRUHOLQH��DGDSWHG�IURP�6WHSKHQ�$XVWLQ¶V������KDQG�
GUDZQ�PDS��

7DEOH����.H\�WR�6WHSKHQ�$XVWLQ¶V������PDS�RI���&6����
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)LJXUH����9LHZ�RI���&6���¶V�ZHVWHUQ�VKRUHOLQH��SKRWRJUDSKHG�IDFLQJ�QRUWK�

)LJXUH����6HWWLQJ�ZLWKLQ�WKH�VRXWKHUQ�SRUWLRQ�RI���&6�����SKRWRJUDSKHG�IDFLQJ�HDVW�
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YLVLELOLW\�LV�H[FHOOHQW������SHUFHQW��DORQJ�PRVW�RI�WKH�
VKRUHOLQH��ZKLOH�YLVLELOLW\�LQ�WKH�LQWHULRU�LV�JUHDWO\�
KDPSHUHG�E\�OHDI�OLWWHU��6RLOV�FRQVLVW�VROHO\�RI�%LEE�¿QH�
VDQG\�ORDP�ZLWK�DQ�$�KRUL]RQ�WKDW�H[WHQGV�WR�D�GHSWK�
RI����FHQWLPHWHUV�EHORZ�VXUIDFH��FP�EV��XQGHUODLQ�E\�D�
&J�KRUL]RQ�FKDUDFWHUL]HG�E\�ORQJ�SHULRGV�RI�VDWXUDWLRQ�
�������FP�EV���%DVHG�RQ�VKRYHO�WHVW�GDWD�WKLV�VRLO�XQLW�
LV�FKDUDFWHUL]HG�E\�EURZQ����<5������WR�GDUN�EURZQ�
���<5������VDQG\�ORDP�������FP�EV��XQGHUODLQ�E\�
JUD\LVK�EURZQ����<5������FOD\LVK�VDQG��������FP�EV��
� 'XULQJ�WKH������VXUYH\��WKH�VKRUHOLQH�ZDV�
YLVXDOO\�LQVSHFWHG�DQG�D�VDPSOH�RI�VXUIDFH�DUWLIDFWV�
ZDV�FROOHFWHG��7R�LGHQWLI\�FRQFHQWUDWLRQV�RI�DUWLIDFWV�
DQG�DFWLYLW\�DUHDV�WKH�VKRUHOLQH�ZDV�DUELWUDULO\�
GLYLGHG�LQWR�QLQH�DUHDV��RI�YDU\LQJ�OHQJWKV��$UHDV������
)LJXUH�����&ROOHFWHG�DUWLIDFWV�ZHUH�JURXSHG�LQWR�WKHVH�
SUHGH¿QHG�DUHDV��&XOWXUDO�PDWHULDOV�FROOHFWHG�IURP�WKH�
VXUIDFH�LQFOXGH�OLWKLF�GHELWDJH��OLWKLF�WRROV��GDUW�SRLQWV�
�)LJXUH�����DUURZ�SRLQWV��)LJXUH�����D�SLWWHG�VWRQH��D�
FHOW�IUDJPHQW��¿UH�FUDFNHG�URFN��)&5���XQGHFRUDWHG�
FHUDPLF�VKHUGV��GHFRUDWHG�FHUDPLF�VKHUGV��EXUQHG�FOD\��
IUDJPHQWHG�XQLGHQWL¿HG�ERQH��DQG�GRPHVWLF�KLVWRULF�
PDWHULDOV��7DEOH���TXDQWL¿HV�WKH�UHVXOWV�RI�WKH�VXUIDFH�
FROOHFWLRQ�DORQJ�WKH�VKRUHOLQH�RI���&6�����%DVHG�RQ�
WKHVH�UHVXOWV��WKH�KLJKHVW�FRQFHQWUDWLRQ�RI�DUWLIDFWV�H[LVWV�
DORQJ�WKH�QRUWKHUQ�DQG�ZHVWHUQ�VKRUHOLQHV�RI�WKH�VLWH�LQ�
$UHDV�������������DQG���
� )ROORZLQJ�WKH�SHGHVWULDQ�VXUYH\������VKRYHO�
WHVWV�ZHUH�H[FDYDWHG�DFURVV�WKH����DFUH�VLWH��RI�ZKLFK����
WHVWHG�SRVLWLYH�IRU�FXOWXUDO�PDWHULDOV��)LJXUH�����$UWLIDFWV�
UHFRYHUHG�WKURXJK�VKRYHO�WHVWLQJ�FRQVLVWHG�RI�OLWKLF�
GHELWDJH��Q ������ELIDFHV��Q ����SURMHFWLOH�SRLQWV��Q ���
)LJXUH�����JURXQG�VWRQH��Q ����)&5��Q ����D�FHUDPLF�
EHDG��)LJXUH������FHUDPLF�VKHUGV��Q �����EXUQHG�FOD\��
XQLGHQWL¿HG�IUDJPHQWHG�ERQH��Q �����EXUQHG�QXWVKHOO�
�Q ����ULYHULQH�VKHOO�IUDJPHQWV��Q ����DQG�D�SLHFH�RI�
FOHDU�YHVVHO�JODVV��1LQHW\�RQH�SHUFHQW�RI�WKH�DUWLIDFWV�
ZHUH�UHFRYHUHG�IURP�WKH�XSSHU����FP�EV��$Q�DVVHVVPHQW�
RI�DUWLIDFW�GHQVLW\�E\�VKRYHO�WHVW�VKRZV�DQ�LQFUHDVH�LQ�
DUWLIDFWV�LQ�EXULHG�GHSRVLWV�DW�WKH�QRUWKHUQ�DQG�ZHVWHUQ�
SRUWLRQV�RI�WKH�VLWH��)LJXUH������ZKLFK�FRLQFLGHV�ZLWK�WKH�
UHVXOWV�RI�WKH�VKRUHOLQH�SHGHVWULDQ�VXUYH\�
� 7KUHH�PLGGHQ�OLNH�IHDWXUHV�ZHUH�DOVR�
GRFXPHQWHG�GXULQJ�WKH�LQYHVWLJDWLRQV�RI���&6����
�VHH�)LJXUH�����)HDWXUHV���DQG���DUH�HURGHG�PLGGHQV�
FKDUDFWHUL]HG�E\�GDUN�FRORUHG�VRLO�ORFDWHG�DW�WKH�

QRUWKHUQ�H[WHQW�RI�$UHD����)LJXUH������7KH�IHDWXUHV�
PHDVXUHG�WKUHH�PHWHUV��QRUWK�WR�VRXWK��E\�RQH�PHWHU�
�HDVW�WR�ZHVW��DQG�RQH�PHWHU��QRUWK�WR�VRXWK��E\�HLJKW�
PHWHUV��HDVW�WR�ZHVW��UHVSHFWLYHO\��$Q�LQVSHFWLRQ�
RI�WKH�VXEVXUIDFH�VHGLPHQWV�UHYHDOHG�WKDW�WKH�GDUN�
FRORUHG�VRLO�LV�HSKHPHUDO�DQG�GRHV�QRW�H[WHQG�EHORZ�
WKH�VXUIDFH��:KLOH�DUWLIDFWV�ZHUH�REVHUYHG�PL[HG�LQ�
ZLWK�WKH�GDUN�FRORUHG�VRLO��WKHUH�DSSHDUHG�WR�EH�QR�
GLIIHUHQFH�LQ�IUHTXHQF\�ZKHQ�FRPSDUHG�WR�WKH�UHVW�RI�WKH�
VKRUHOLQH��7KHVH�PD\�EH�WKH�UHPQDQWV�RI�WUDVK�PLGGHQV��
D�GHOLEHUDWH�DFFXPXODWLRQ�RI�GHSRVLWV�FRQVLVWLQJ�RI�
FRSLRXV�DPRXQWV�RI�RUJDQLF�UHPDLQV��H�J���FKDUFRDO��
IDXQDO��QXW�VKHOO��HWF���DQG�GLVFDUGHG�DUWLIDFWV��H�J���
FHUDPLF�VKHUGV��OLWKLF�GHELWDJH��EURNHQ�VWRQH�WRROV��HWF����
WKDW�KDYH�VLQFH�HURGHG�DZD\�WKURXJK�ZDYH�DFWLRQ�
� )HDWXUH���LV�D�PLGGHQ�FKDUDFWHUL]HG�E\�
D�FRQFHQWUDWLRQ�RI�VXUIDFH�DUWLIDFWV�PHDVXULQJ�
DSSUR[LPDWHO\�WZR�PHWHUV�LQ�GLDPHWHU��$UWLIDFWV�
REVHUYHG�RQ�WKH�VXUIDFH�FRQVLVWHG�RI�OLWKLF�GHELWDJH��
FHUDPLF�VKHUGV��D�FHOW�IUDJPHQW��DQG�GRPHVWLF�KLVWRULF�
PDWHULDOV��6KRYHO�7HVW�%1����ZDV�H[FDYDWHG�DW�WKH�
HGJH�RI�WKH�PLGGHQ��7KH�VKRYHO�WHVW�KDG�D�\HOORZ�EURZQ�

)LJXUH����$UELWUDULO\�GH¿QHG�VKRUHOLQH�DUHDV��ZKLFK�DLGHG�LQ�
WKH�FROOHFWLRQ�RI�DUWLIDFWV�DW���&6����
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)LJXUH����'DUW�SRLQWV�FROOHFWHG�IURP�WKH�VXUIDFH�GXULQJ�WKH�SHGHVWULDQ�VXUYH\��$��XQLGHQWL¿HG�$UFKDLF�DJH�SURMHFWLOH�SRLQW��$UHD�
����%��XQLGHQWL¿HG�$UFKDLF�DJH�SURMHFWLOH�SRLQW��$UHD�����&��XQLGHQWL¿HG�$UFKDLF�DJH�SURMHFWLOH�SRLQW��$UHD�����'�(��FI��*DU\�
�$UHD�����)��FI��*DU\��$UHD�����*��FI��(GJHZRRG��$UHD�����+��FI��6DQ�3DWULFH��$UHD�����DQG�,��FI��*DU\��$UHD����
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)LJXUH����8QLGHQWL¿HG�DQFHVWUDO�&DGGR�DUURZ�SRLQWV�FROOHFWHG�IURP�DUHDV��$��$UHD����%��$UHD����DQG�&�'��$UHD���

7DEOH����$UWLIDFWV�5HFRYHUHG�'XULQJ�3HGHVWULDQ�6XUYH\�RI�WKH�6KRUHOLQH�DW���&6�����/'��/LWKLF�'HELWDJH��/7��/LWKLF�7RRO�
�%LIDFHV�DQG�3URMHFWLOH�3RLQW�)UDJPHQWV���33��3URMHFWLOH�3RLQW��36��3LWWHG�6WRQH��&)��&HOW�)UDJPHQW��)&5��)LUH�&UDFNHG�5RFN��
8&6��8QGHFRUDWHG�3UHKLVWRULF�&HUDPLF�6KHUG��'&6��'HFRUDWHG�3UHKLVWRULF�&HUDPLF�6KHUG��%&��%XUQHG�&OD\��)8%��)UDJPHQWHG�
8QLGHQWL¿HG�%RQH��DQG�+0��+LVWRULF�0DWHULDO�
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���<5������VDQG\�ORDP�������FP�EV��XQGHUODLQ�E\�GDUN�
EURZQ����<5������VDQG\�ORDP��������FP�EV��RYHUO\LQJ�
JUD\�FOD\�ZLWK�VWURQJ�EURZQ�PRWWOHV��7KH�XSSHU����FP�
EV�FRQWDLQHG�DQFHVWUDO�&DGGR�FHUDPLF�VKHUGV��Q ���DQG�
D�VLQJOH�SLHFH�RI�OLWKLF�GHELWDJH��ZKLOH�EHWZHHQ����DQG�
���FP�EV�DUFKHRORJLVWV�REVHUYHG�D�KLJK�IUHTXHQF\�RI�
SUHKLVWRULF�FXOWXUDO�PDWHULDOV��ZKLFK�LQFOXGHG�DQFHVWUDO�
&DGGR�FHUDPLF�VKHUGV��Q �����OLWKLF�GHELWDJH��Q �����
XQLGHQWL¿HG�ERQH��Q ����DQG�D�VKDUG�RI�FOHDU�JODVV��
7KH�KLJK�FRQFHQWUDWLRQ�RI�SUHKLVWRULF�FXOWXUDO�PDWHULDO�
DVVRFLDWHG�ZLWK�WKH�GDUN�FRORUHG�VXEVRLO�VXJJHVWV�WKDW�
WKH�PLGGHQ��RU�DW�OHDVW�D�SRUWLRQ�RI�LW��UHPDLQV�LQWDFW�

$QFHVWUDO�&DGGR�&HUDPLF�$QDO\VLV

$QFHVWUDO�&DGGR�FHUDPLF�VKHUGV�DUH�FRPPRQ�LQ�ERWK�
VKRYHO�WHVWV��Q ����DQG�VXUIDFH�FROOHFWLRQ�DUHDV��Q �����
DW���&6�����$�WRWDO�RI�����FHUDPLF�VKHUGV�DUH�LQ�WKH�
�����DVVHPEODJH�IURP�WKH�VLWH��$SSHQGL[�$���7KH�PHDQ�
GHQVLW\�RI�FHUDPLFV�LQ�WKH����VKRYHO�WHVWV�ZLWK�DQFHVWUDO�
&DGGR�FHUDPLFV�DW�WKH�VLWH�LV������UDQJLQJ�IURP������
VKHUGV���WKH�KLJKHVW�GHQVLW\�RI�FHUDPLF�YHVVHO�VKHUGV�
LV�LQ�67�%1�����Q ����DQG�67�%1�����Q ����LQ�WKH�
QRUWKHDVWHUQ�SDUW�RI�WKH�VLWH�
� ,Q�WKH�VKRUHOLQH�DUHDV�DW���&6�����WKH�KLJKHVW�
GHQVLWLHV�RI�FHUDPLF�YHVVHO�VKHUGV�DUH�LQ�$UHDV����Q �����
DQG����Q ������IROORZHG�E\�$UHDV����Q �����DQG�$UHD�
���Q ������VHH�$SSHQGL[�$�DQG�)LJXUH�����7KHVH�DUH�
FRQWLJXRXV�DUHDV�RQ�WKH�ZHVWHUQ��$UHDV���DQG����DQG�
QRUWKHUQ��$UHDV���DQG����SDUWV�RI�WKH�DOOXYLDO�WHUUDFH�
ODQGIRUP�RU�LVODQG�
� $ERXW����SHUFHQW�RI�WKH�FHUDPLF�YHVVHO�VKHUGV�
LQ�WKH�VKRYHO�WHVWV�DQG�VXUIDFH�FROOHFWLRQ�DUHDV�DUH�IURP�
YHVVHOV�WHPSHUHG�ZLWK�JURJ��HLWKHU�DV�WKH�VROH�WHPSHU�
����SHUFHQW���RU�LQ�FRPELQDWLRQ�ZLWK�EXUQHG�ERQH�������
SHUFHQW���KHPDWLWH������SHUFHQW���RU�ERQH�DQG�KHPDWLWH�
�����SHUFHQW���$SSUR[LPDWHO\�����SHUFHQW�RI�WKH�VKHUGV�
DUH�IURP�YHVVHOV�WHPSHUHG�RQO\�ZLWK�EXUQHG�ERQH��VHH�
$SSHQGL[�$���7KH�KLJKHVW�SURSRUWLRQV�RI�JURJ�ERQH�
WHPSHUHG��JURJ�KHPDWLWH�WHPSHUHG��DQG�ERQH�WHPSHUHG�
VKHUGV�DUH�LQ�$UHDV���DQG����ZKLOH�WKH�KLJKHVW�SURSRUWLRQ�
RI�VKHUGV�IURP�JURJ�WHPSHUHG�YHVVHOV�DUH�LQ�$UHDV�������
DQG���
� &RQVLGHULQJ�WKH�DVVHPEODJH�DV�D�ZKROH��
WKHUH�DUH�����SODLQ�ULP��ERG\��DQG�EDVH�VKHUGV�DQG�����
GHFRUDWHG�ULP�DQG�ERG\�VKHUGV��7KH�SODLQ�WR�GHFRUDWHG�

)LJXUH����6LWH�PDS�GHSLFWLQJ�SRVLWLYH�DQG�QHJDWLYH�VKRYHO�WHVWV�
DW�VLWH���&6����

)LJXUH����3URMHFWLOH�SRLQWV�UHFRUGHG�GXULQJ�VKRYHO�WHVWLQJ��
$��D�GDUW�SRLQW�EDVH�OLNHO\�GDWLQJ�WR�WKH�3DOHRLQGLDQ�SHULRG�
UHFRYHUHG�IURP�6KRYHO�7HVW�'6�����������FP�EV���%��DQ�
XQLGHQWL¿HG�DUURZ�SRLQW�IRXQG�LQ�6KRYHO�7HVW�7+�����������
FP�EV���DQG�&��XQLGHQWL¿HG�DUURZ�SRLQW�FROOHFWHG�IURP�6KRYHO�
7HVW�'6�����������FP�EV��
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)LJXUH�����$�IUDJPHQWHG�FHUDPLF�EHDG�UHFRYHUHG�IURP�6KRYHO�7HVW�'6�����������FP�EV���$��LQWHULRU�YLHZ��%��H[WHULRU�YLHZ��DQG�
&��YLHZ�RI�KROH�RSHQLQJ�

)LJXUH�����$�KHDW�PDS�GHSLFWLQJ�VKRYHO�WHVW�DUWLIDFW�GHQVLW\�DW�
��&6����

)LJXUH�����/RFDOL]HG�DUHDV�RI�GDUN�FRORUHG�VRLO�UHFRUGHG�DV�
PLGGHQV�ORFDWHG�DW�WKH�QRUWKHUQ�HQG�RI�$UHD����$��)HDWXUH����
SKRWRJUDSKHG�IDFLQJ�QRUWK��DQG�%��)HDWXUH����SKRWRJUDSKHG�
IDFLQJ�ZHVW�
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VKHUG�UDWLR�LV������IRU�WKH�HQWLUH�DVVHPEODJH��EXW�UDQJHV�
IURP������LQ�$UHD���������LQ�$UHD���������LQ�$UHD����DQG�
�����LQ�$UHD����7KHVH�GLIIHUHQFHV�LQ�SODLQ�WR�GHFRUDWHG�
VKHUG�UDWLRV�VXJJHVW�WKDW�$UHDV���DQG���LQ�WKH�QRUWKHUQ�
DQG�QRUWKZHVWHUQ�SDUWV�RI�WKH�VLWH��VHH�)LJXUH�����ZLWK�
UDWLRV�RI������������PD\�KDYH�WKH�HDUOLHVW�DQFHVWUDO�
&DGGR�DUFKDHRORJLFDO�GHSRVLWV��ZKLOH�WKH�ODWHVW�&DGGR�
RFFXSDWLRQDO�PDWHULDOV�PD\�EH�LQ�$UHDV���DQG����ZLWK�
UDWLRV�RI������������LQ�WKH�VRXWKHUQ�DQG�VRXWKZHVWHUQ�
SDUWV�RI�WKH�VLWH��VHH�)LJXUH����
� 7KH�VKHUGV�IURP�GHFRUDWHG�FHUDPLF�YHVVHOV�
DW���&6����DUH�GRPLQDWHG�E\�XWLOLW\�ZDUHV��DV�WKH\�
FRPSULVH������SHUFHQW�RI�WKH�GHFRUDWHG�VKHUG�VDPSOH��
DQG�RQO\������SHUFHQW�RI�WKH�GHFRUDWHG�VKHUGV�DUH�IURP�
¿QH�ZDUHV��$SSHQGL[�%���$ERXW����SHUFHQW�RI�WKH�
GHFRUDWHG�ULP�VKHUGV�DUH�DOVR�IURP�XWLOLW\�ZDUH�YHVVHOV�
� $PRQJ�WKH�XWLOLW\�ZDUHV��Q ������PRUH�WKDQ�
���SHUFHQW�DUH�IURP�YHVVHOV�ZLWK�LQFLVHG�GHFRUDWLYH�
HOHPHQWV��2WKHU�FRPPRQ�XWLOLW\�ZDUHV�KDYH�LQFLVHG�
SXQFWDWHG������SHUFHQW���SDUDOOHO�EUXVKHG������SHUFHQW���
DQG�DSSOLTXHG������SHUFHQW��HOHPHQWV��2YHUDOO��DOPRVW�
���SHUFHQW�RI�WKH�GHFRUDWHG�VKHUGV�IURP���&6����
KDYH�EUXVKHG�HOHPHQWV��HLWKHU�DV�WKH�VROH�GHFRUDWLRQ�
RU�LQ�FRPELQDWLRQ�ZLWK�DSSOLTXHG��LQFLVHG��LQFLVHG�
DQG�DSSOLTXHG��SXQFWDWHG��SXQFWDWHG�DQG�LQFLVHG��DQG�
SXQFWDWHG�DQG�OLS�QRWFKHG�GHFRUDWLYH�HOHPHQWV�������
SHUFHQW�RI�WKH�XWLOLW\�ZDUHV�KDYH�EUXVKHG�HOHPHQWV��VHH�
$SSHQGL[�%��
� 6KHUGV�ZLWK�DSSOLTXHG�DQG�DSSOLTXHG�LQFLVHG�
GHFRUDWLYH�HOHPHQWV��VHH�$SSHQGL[�%��KDYH�HLWKHU�
SDUDOOHO�RU�VWUDLJKW�DSSOLTXHG�¿OOHW�RU�ULGJH�HOHPHQWV��
RQH�ERG\�VKHUG�KDV�SDUDOOHO�LQFLVHG�OLQHV�DGMDFHQW�WR�
DSSOLTXHG�ULGJHV��7KHVH�DSSOLTXHG�ERG\�VKHUGV�DUH�
OLNHO\�IURP�SRVW�$�'�������0F.LQQH\�$SSOLTXHG��1DVK�
1HFN�%DQGHG��RU�&DVV�$SSOLTXHG�MDUV�LQ�D�7H[DUNDQD�
SKDVH�FRPSRQHQW�DW���&6�����,Q�WKH�VXUIDFH�FROOHFWLRQV�
IURP�WKH�VLWH��DSSOLTXHG�VKHUGV�DUH�SURSRUWLRQDOO\�PRVW�
FRPPRQ�LQ�$UHD���������SHUFHQW�RI�WKH�GHFRUDWHG�VKHUGV�
LQ�WKLV�DVVHPEODJH��DQG�$UHD��������SHUFHQW��
� 7KH�UHFRYHU\�RI�EUXVKHG�VKHUGV��DQG�VKHUGV�
ZLWK�EUXVKHG�DSSOLTXHG��EUXVKHG�LQFLVHG��EUXVKHG�
LQFLVHG�DSSOLTXHG��EUXVKHG�SXQFWDWHG��EUXVKHG�
SXQFWDWHG�LQFLVHG��DQG�EUXVKHG�SXQFWDWHG�OLS�QRWFKHG�
GHFRUDWLYH�HOHPHQWV��VHH�$SSHQGL[�%���IURP���&6����
LV�LQGLFDWLYH�RI�D�SRVW�$�'�������RU�SRVW�$�'�������
RFFXSDWLRQ��JLYHQ�WKH�EHJLQQLQJ�XVH�RI�EUXVKLQJ�DV�

D�GHFRUDWLYH�HOHPHQW�LQ�(DVW�7H[DV�&DGGR�FHUDPLFV�
DIWHU�WKDW�WLPH��3HUWWXOD�����D���7KH�YDULRXV�EUXVKHG�
VKHUGV�DUH�IURP�3HDVH�%UXVKHG�,QFLVHG��)LJXUH���D��
DQG�.DUQDFN�%UXVKHG�,QFLVHG��VHH�)LJXUH���E��J��
YHVVHOV��6KHUGV�ZLWK�EUXVKHG�GHFRUDWLYH�HOHPHQWV��RU�
FRPELQDWLRQV�RI�GHFRUDWLYH�HOHPHQWV�DUH�SURSRUWLRQDOO\�
PRVW�FRPPRQ�LQ�$UHDV���DQG����H[FHSW�VKHUGV�ZLWK�
EUXVKHG�SXQFWDWHG�HOHPHQWV��ZKLFK�DUH�PRVW�FRPPRQ�LQ�
$UHDV���DQG����ORFDWHG�LQ�WKH�QRUWKHUQ�DQG�ZHVWHUQ�SDUWV�
RI�WKH�VLWH�VKRUHOLQH�FROOHFWLRQ�DUHDV�
� 7KH�PRVW�GLVWLQFWLYH�RI�WKH�LQFLVHG�VKHUGV�LQ�WKH�
��&6����FHUDPLF�DVVHPEODJH�DUH�ULP�DQG�ERG\�VKHUGV�
IURP�&ROHV�&UHHN�,QFLVHG��YDU��&DPSEHOOVYLOOH��)LJXUH�
��D�E��DQG�YDU��0RWW�YHVVHOV��7KH�YDU��&DPSEHOOVYLOOH�
VKHUGV�KDYH�RQH�RU�WZR�ZHOO�H[HFXWHG�OLS�OLQHV�RQ�D�
ÀDW�OLS��ZKLOH�WKH�YDU��0RWW�VKHUGV�KDYH�EHWZHHQ�WZR�
DQG�PRUH�WKDQ�HLJKW�RYHUKDQJLQJ�KRUL]RQWDO�LQFLVHG�
OLQHV��VHH�)LJXUH���D�G��VHH�DOVR�%URZQ����������&ROHV�
&UHHN�,QFLVHG�ULP�DQG�ERG\�VKHUGV�DUH�SUHVHQW�LQ�$UHDV�
������DQG���DW���&6�����%RWK�YDULHWLHV�RI�&ROHV�&UHHN�
,QFLVHG�GDWH�IURP�FD��$�'������������D�SHULRG�RI�WLPH�
ZKHQ�&ROHV�&UHHN�,QFLVHG�VKHUGV�DUH�SUHVHQW�LQ�FHUWDLQ�
VLWHV�LQ�(DVW�7H[DV��VRXWKZHVW�$UNDQVDV��DQG�QRUWKZHVW�
/RXLVLDQD��VHH�*LUDUG�������)LJXUH������LQ�DVVRFLDWLRQ�
ZLWK�)RUPDWLYH�&DGGR�XWLOLW\�ZDUH�DQG�¿QH�ZDUH�
FHUDPLFV��$W�/DNH�:ULJKW�3DWPDQ��&ROHV�&UHHN�,QFLVHG�
VKHUGV�DQG�YHVVHOV�RFFXU�LQ�ERWK�/DWH�:RRGODQG�DQG�
)RUPDWLYH�(DUO\�&DGGR�SHULRG�FRQWH[WV��PRVW�QRWDEO\�
DW�WKH�6QLSHV�VLWH����&6���VHH�-HONV�������6LWWHUV�DQG�
3HUWWXOD�������DQG�WKH�$WODQWD�6WDWH�3DUN�RU�$UPVWURQJ�
/DQGLQJ�VLWH����&6����VHH�+DUULV�HW�DO��������
� 2WKHU�LQFLVHG�VKHUGV�ZLWK�KRUL]RQWDO�LQFLVHG�
OLQHV��EXW�QRW�RYHUKDQJLQJ��DUH�OLNHO\�IURP�WKH�DQFHVWUDO�
&DGGR�W\SH�'DYLV�,QFLVHG��)LJXUH���D��H���2WKHU�ULP�
VKHUGV�DUH�IURP�'XQNLQ�,QFLVHG�YHVVHOV�ZLWK�FURVV�
KDWFKHG�RU�GLDJRQDO�LQFLVHG�HOHPHQWV��VHH�$SSHQGL[�%���
7KHUH�DUH�&URFNHWW�&XUYLOLQHDU�,QFLVHG�YHVVHO�VKHUGV�
LQ�WKH�DVVHPEODJH�WKDW�KDYH�FXUYLOLQHDU�KDWFKHG�]RQHV��
KRUL]RQWDO�DQG�GLDJRQDO�LQFLVHG�OLQHV��DQG�KRUL]RQWDO�
LQFLVHG�OLQHV�DQG�D�YHUWLFDO�KDWFKHG�WULDQJOH�]RQH��VHH�
)LJXUH���F��I���&URFNHWW�&XUYLOLQHDU�,QFLVHG�VKHUGV�DUH�
SUHVHQW�LQ�$UHDV���DQG���
� $PRQJ�WKH�VKHUGV�IURP�LQFLVHG�SXQFWDWHG�
YHVVHOV�LV�D�ULP�VKHUG�IURP�D�&URFNHWW�&XUYLOLQHDU�
,QFLVHG�RU�3HQQLQJWRQ�3XQFWDWHG�,QFLVHG�YHVVHO�ZLWK�
FDQH�SXQFWDWHG�URZV�EHQHDWK�KRUL]RQWDO�LQFLVHG�OLQHV�
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�VHH�)LJXUH���L���DQG�D�:HFKHV�)LQJHUQDLO�,PSUHVVHG�ULP�
VKHUG�ZLWK�D�KRUL]RQWDO�LQFLVHG�OLQH�EHORZ�D�¿QJHUQDLO�
SXQFWDWHG�URZ��VHH�)LJXUH���M���$QRWKHU�LQFLVHG�
SXQFWDWHG�VKHUG�KDV�GLDJRQDO�LQFLVHG�OLQHV�EHQHDWK�D�URZ�
RI�WRRO�SXQFWDWLRQV�DW�WKH�OLS��VHH�)LJXUH���E���,QFLVHG�
SXQFWDWHG�VKHUGV�DUH�SURSRUWLRQDOO\�PRVW�FRPPRQ�LQ�

$UHDV���DQG���DQG�PD\�PDUN��DORQJ�ZLWK�$UHDV���DQG�
���WKH�FRUH�SDUW�RI�WKH�)RUPDWLYH�&DGGR�RFFXSDWLRQ�DW�
��&6����
� 7KUHH�RI�WKH�GHFRUDWHG�VKHUGV�LQ�WKH���&6����
VDPSOH�DUH�IURP�JURJ�WHPSHUHG�1DVK�1HFN�%DQGHG�
YHVVHOV��VHH�)LJXUH���H���6XFK�YHVVHOV�ZHUH�FRPPRQO\�

)LJXUH�����6HOHFWHG�GHFRUDWHG�VKHUGV�IURP�WKH�/DWH�&DGGR�SHULRG�FRPSRQHQW�DW���&6�����$��3HDVH�%UXVKHG�,QFLVHG��%��.DUQDFN�
%UXVKHG�,QFLVHG��&�'��%DUNPDQ�(QJUDYHG��(��1DVK�1HFN�%DQGHG��)��%DUNPDQ�(QJUDYHG��*��.DUQDFN�%UXVKHG�,QFLVHG��DQG�+��
+XGVRQ�(QJUDYHG�
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PDQXIDFWXUHG�DQG�XVHG�E\�7H[DUNDQD�SKDVH�FRPPXQLWLHV�
RQ�WKH�5HG�DQG�6XOSKXU�ULYHUV�LQ�(DVW�7H[DV��1DVK�1HFN�
%DQGHG�VKHUGV�DUH�SUHVHQW�LQ�$UHDV�������DQG���RI�WKH�
VXUIDFH�FROOHFWLRQV�DW�WKH�VLWH�
� 7KH�SXQFWDWHG�ULP�DQG�ERG\�VKHUGV�IURP�
��&6����ZHUH�PDGH�ZLWK�D�FDQH��VHH�)LJXUH���J��ULJKW���
D�)RUPDWLYH�WR�(DUO\�&DGGR�SXQFWDWHG�VW\OH��¿QJHUQDLOV��
RU�WRROV��VHH�$SSHQGL[�%�DQG�)LJXUH���J��OHIW���DERXW�����
SHUFHQW�RI�WKH�GHFRUDWHG�VKHUGV�LQ�WKH�DVVHPEODJH�KDYH�
SXQFWDWLRQV�
� 7KH�¿QH�ZDUH�VKHUGV�DW���&6����KDYH�
HQJUDYHG��HQJUDYHG�SXQFWDWHG��H[FLVHG��DQG�WUDLOHG�
LQFLVHG�GHFRUDWLYH�HOHPHQWV��VHH�$SSHQGL[�%���$PRQJ�
WKH�HDUOLHVW�RI�WKH�HQJUDYHG�ZDUHV�LV�D�ERG\�VKHUG�IURP�
D�6SLUR�(QJUDYHG�YHVVHO�ZLWK�FXUYLOLQHDU�HQJUDYHG�OLQHV�

DQG�KDWFKHG�WULDQJOH�HOHPHQWV��VHH�)LJXUH���K���WKLV�
VKHUG�LV�SDUW�RI�WKH�)RUPDWLYH�&DGGR�FRPSRQHQW�DW�WKH�
VLWH��6R�WRR�DUH�+LFNRU\�(QJUDYHG�ULP�DQG�ERG\�VKHUGV�
ZLWK�KRUL]RQWDO�HQJUDYHG�OLQHV��VHH�)LJXUH���G��
� 3RVW�$�'�������HQJUDYHG�DQG�HQJUDYHG�
SXQFWDWHG�VKHUGV�LQ�WKH�DVVHPEODJH��SDUWLFXODUO\�
WKRVH�UHFRYHUHG�LQ�$UHD���LQ�WKH�VXUIDFH�FROOHFWLRQV��
LQFOXGH�ULP�DQG�ERG\�VKHUGV�IURP�%DUNPDQ�(QJUDYHG�
FDULQDWHG�ERZOV��VHH�)LJXUH���F�G��I���WKLV�DUHD�PD\�EH�
WKH�IRFXV�RI�WKH�/DWH�&DGGR�SHULRG�7H[DUNDQD�SKDVH�
RFFXSDWLRQ�DW���&6�����7KH\�KDYH�SDUDOOHO�HQJUDYHG�
OLQHV�DQG�D�QDUURZ�KDWFKHG�]RQH��UHFWLOLQHDU�KDWFKHG�
HQJUDYHG�]RQHV��DQG�KRUL]RQWDO�HQJUDYHG�OLQHV�DERYH�
H[FLVHG�SXQFWDWHG�URZV��%DVHG�RQ�FRPSDULVRQV�ZLWK�
WKH�GHFRUDWHG�FHUDPLFV�IURP�VWUDWL¿HG�PRXQG�]RQHV�DW�

)LJXUH�����&ROHV�&UHHN�,QFLVHG�VKHUGV�IURP�VLWH���&6����
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WKH�+DWFKHO����%:���VLWH��3HUWWXOD��������VXFK�YHVVHOV�
DUH�DSSDUHQWO\�PRVW�FRPPRQ�LQ�FD��$�'������������
7H[DUNDQD�SKDVH�FRQWH[WV�LQ�WKH�5HG�DQG�6XOSKXU�5LYHU�
EDVLQV�
� 7ZR�VKHUGV�KDYH�H[FLVHG�HOHPHQWV��VHH�
$SSHQGL[�%���ZKHUH�WKH�VXUIDFH�RI�D�YHVVHO�ZDV�
GHOLEHUDWHO\�VFUDSHG�DZD\�WR�IRUP�SDUW�RI�WKH�GHFRUDWLYH�

HOHPHQW��2QH�VKHUG�IURP�D�%DUNPDQ�(QJUDYHG�FDULQDWHG�
ERZO�KDV�D�URZ�RI�H[FLVHG�SXQFWDWLRQV�DW�WKH�FDULQDWLRQ��
7KH�RWKHU��IURP�67�'6�����������FP�EV��KDV�D�
FXUYLOLQHDU�H[FLVHG�DUHD�WKDW�KDV�EHHQ�UXEEHG�ZLWK�D�UHG�
KHPDWLWH�ULFK�SLJPHQW�
� 7KH�ODVW�RI�WKH�/DWH�&DGGR�SHULRG�¿QH�ZDUH�
VKHUGV�IURP���&6����KDV�EURDG�FXUYLOLQHDU�WUDLOHG�OLQHV�

)LJXUH�����6HOHFWHG�GHFRUDWHG�VKHUGV�IURP�WKH�FD��$�'�����������DQFHVWUDO�&DGGR�FRPSRQHQW�DW�VLWH���&6�����$��'DYLV�,QFLVHG��
%��LQFLVHG�SXQFWDWHG��&��&URFNHWW�&XUYLOLQHDU�,QFLVHG��'��+LFNRU\�(QJUDYHG��(��'DYLV�,QFLVHG��)��&URFNHWW�&XUYLOLQHDU�,QFLVHG��
*��OHIW��WRRO�SXQFWDWHG��ULJKW��FDQH�SXQFWDWHG��+��6SLUR�(QJUDYHG��,��&URFNHWW�&XUYLOLQHDU�,QFLVHG�RU�3HQQLQJWRQ�3XQFWDWHG�
,QFLVHG��DQG�-��:HFKHV�)LQJHUQDLO�,PSUHVVHG�
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IRUPLQJ�D�]RQH�¿OOHG�ZLWK�KDWFKHG�LQFLVHG�OLQHV��VHH�
)LJXUH���K���7KLV�VKHUG�LV�IURP�D�+XGVRQ�(QJUDYHG�
YHVVHO��VHH�6XKP�DQG�-HONV������3ODWH���E�F���$W�WKH�
+DWFKHO�VLWH��+XGVRQ�(QJUDYHG�YHVVHOV�DUH�IRXQG�LQ�
SRVW�$�'�������FRQWH[WV��VHH�3HUWWXOD�������
� 7KHUH�LV�DOVR�D�FHUDPLF�VKHUG�FROOHFWLRQ�IURP�
��&6����KHOG�E\�WKH�7H[DV�$UFKHRORJLFDO�5HVHDUFK�
/DERUDWRU\��7$5/���WKH�FROOHFWLRQ�ZDV�GRQDWHG�E\�
-DQVRQ�0F9D\��,Q�D������OHWWHU��0F9D\�QRWHG�WKDW�KH�
KDG�UHFRYHUHG����FHUDPLF�YHVVHOV��WZR�FOD\�HOERZ�
SLSHV��SDUWV�RI�WKUHH�ORQJ�VWHPPHG�5HG�5LYHU�SLSHV��RQH�
FHOW��WKUHH�ERQH�SLQV��DQG�QLQH�DUURZ�SRLQWV��LQFOXGLQJ�
RQH�RI�WKH�%DVVHWW�W\SH��IURP�WKH����EXULDOV�KH�DQG�
VHYHUDO�RWKHU�7H[DUNDQD�FROOHFWRUV�H[FDYDWHG�DW�WKH�VLWH�
�3HUWWXOD�����E���7KH�IDFW�WKDW�ERWK�HOERZ�SLSHV�DQG�
ORQJ�VWHPPHG�5HG�5LYHU�VW\OHV�SLSHV�ZHUH�DPRQJ�WKH�
IXQHUDU\�RIIHULQJV�LQ�WKH�EXULDOV��DORQJ�ZLWK�RQH�%DVVHWW�
DUURZ�SRLQW��LQGLFDWHV�WKDW�WKH�EXULDOV�DW�WKH���&6����
ZHUH�LQWHUUHG�ERWK�EHIRUH�DQG�DIWHU�FD��$�'�������
� 7KH�VKHUG�FROOHFWLRQ�IURP���&6����DW�7$5/�
LQFOXGHV�����SODLQ�ULP��ERG\��DQG�EDVH�VKHUGV�DQG����
GHFRUDWHG�ULP�DQG�ERG\�VKHUGV�IURP�XWLOLW\�ZDUH�DQG�¿QH�
ZDUH�VKHUGV��7DEOH�����$ERXW����SHUFHQW�RI�WKH�VKHUGV�
DUH�IURP�JURJ�WHPSHUHG�YHVVHOV�DQG�WKH�UHPDLQLQJ����
SHUFHQW�DUH�IURP�ERQH�WHPSHUHG�YHVVHOV�
� $OPRVW����SHUFHQW�RI�WKH�GHFRUDWHG�VKHUGV�
�Q ����DUH�IURP�XWLOLW\�ZDUH�YHVVHOV��$SSHQGL[�&���
0DQ\�RI�WKHVH�KDYH�EUXVKHG�GHFRUDWLRQV��HLWKHU�DV�
WKH�VROH�GHFRUDWLYH�HOHPHQW��Q �������SHUFHQW�RI�WKH�
XWLOLW\�ZDUH�VKHUGV��RU�LQ�FRPELQDWLRQ�ZLWK�DSSOLTXHG�
�Q ����LQFLVHG��Q ����OLS�QRWFKLQJ��Q ����RU�SXQFWDWHG�
�Q ����7KHVH�VKHUGV�ZLWK�EUXVKHG�DQG�RWKHU�GHFRUDWLYH�
HOHPHQWV�FRPSULVH�DQRWKHU������SHUFHQW�RI�WKH�XWLOLW\�
ZDUH�VKHUGV�IURP���&6�����7KHVH�VKHUGV�DUH�OLNHO\�IURP�
3HDVH�%UXVKHG�,QFLVHG�MDUV��2WKHU�FRPPRQ�XWLOLW\�ZDUH�
GHFRUDWLYH�PHWKRGV�DUH�LQFLVHG��Q ������SHUFHQW�RI�WKH�
XWLOLW\�ZDUH�VKHUGV���DSSOLTXHG��Q ��������SHUFHQW���DQG�
QHFN�EDQGHG��Q �������SHUFHQW���7KH�QHFN�EDQGHG�VKHUGV�
DUH�IURP�1DVK�1HFN�%DQGHG�MDUV�ZKLOH�WKH�DSSOLTXHG�
VKHUGV�DUH�SUREDEO\�IURP�WKH�ERGLHV�RI�0F.LQQH\�3ODLQ�
MDUV�
� 7KH�¿QH�ZDUH�VKHUGV�IURP���&6����LQ�
WKH�7$5/�FROOHFWLRQV�DOO�KDYH�HQJUDYHG�GHFRUDWLYH�
HOHPHQWV��7KH\�LQFOXGH�D�ERG\�VKHUG�IURP�D�+DWFKHO�
(QJUDYHG�ERWWOH�ZLWK�RYDO�SDQHOV�¿OOHG�ZLWK�FRQFHQWULF�
VHPL�FLUFOHV��WKH�SDQHOV�DUH�GLYLGHG�E\�EUDFNHW�HOHPHQWV�

ZLWK�D�VHULHV�RI�HPEHGGHG�QHJDWLYH�RYDOV��)LJXUH���D���
2WKHU�HQJUDYHG�ERWWOH�VKHUGV�KDYH�FXUYLOLQHDU�OLQHV��DV�
ZHOO�DV�KRUL]RQWDO�DQG�YHUWLFDO�OLQHV��)LJXUH���J���7KH�
UHPDLQGHU�RI�WKH�HQJUDYHG�VKHUGV�IURP�WKH�VLWH�DUH�IURP�
FDULQDWHG�ERZOV��)LJXUH���E�I��
� $PRQJ�WKH�HQJUDYHG�FDULQDWHG�ERZO�VKHUGV�LV�
D�ULP�ZLWK�D�FURVV�KDWFKHG�]RQH�EHORZ�WZR�KRUL]RQWDO�
OLQHV�RQ�WKH�SDQHO��VHH�)LJXUH���E���DV�ZHOO�DV�D�%DUNPDQ�
(QJUDYHG�VKHUG�ZLWK�D�KRUL]RQWDO�VFUROO�PDUNHG�E\�
QDUURZ�KDWFKHG�]RQHV�DQG�D�WLFNHG�KRUL]RQWDO�OLQH�DERYH�
WKH�FDULQDWLRQ��VHH�)LJXUH���F���7ZR�RWKHU�VKHUGV�KDYH�
VODQWLQJ�VFUROO�PRWLIV�ZLWK�H[FLVHG�RU�KDWFKHG�WULDQJOH�
HOHPHQWV��VHH�)LJXUH���G�H���ZKLOH�DQRWKHU�KDV�D�
FRQFHQWULF�VHPL�FLUFOH�HOHPHQW��VHH�)LJXUH���I��
� %DVHG�RQ�WKH�FHUDPLF�VKHUGV�LQ�WKH�0F9D\�
FROOHFWLRQ��D�SULQFLSDO�&DGGR�RFFXSDWLRQ�DW���&6����
DSSHDUV�WR�KDYH�EHHQ�GXULQJ�WKH�HDUO\�SDUW�RI�WKH�
/DWH�&DGGR�SHULRG��FD��$�'��������������GXULQJ�WKH�
7H[DUNDQD�SKDVH��7KLV�LV�EDVHG�RQ�WKH�SURSRUWLRQ�
RI�EUXVKHG�XWLOLW\�ZDUHV��DV�ZHOO�DV�WKH�RFFXUUHQFH�
RI�GH¿QHG�W\SHV�VXFK�DV�%DUNPDQ�(QJUDYHG��&DVV�
$SSOLTXHG��+DWFKHO�(QJUDYHG��0F.LQQH\�3ODLQ��
1DVK�1HFN�%DQGHG��DQG�3HDVH�%UXVKHG�,QFLVHG��VHH�
3HUWWXOD���������&RPSDUDEOH�/DWH�&DGGR�SHULRG�FHUDPLFV�
DUH�DEXQGDQW�LQ�WKH������VXUIDFH�FROOHFWLRQ�DW���&6�����
VSHFL¿FDOO\��LQ�$UHDV�������������DQG����:KLOH�WKHUH�DUH�
QR�FOHDU�)RUPDWLYH�&DGGR��FD��$�'������������FHUDPLFV�
LQ�WKH�7$5/�FROOHFWLRQ��H[FHSW�IRU�D�FDQH�SXQFWDWHG�
VKHUG��XWLOLW\�ZDUH�DQG�¿QH�ZDUH�VKHUGV�EHORQJLQJ�WR�WKLV�
FRPSRQHQW�DUH�SUHVHQW�IURP�$UHDV����������DQG���
� $�VLQJOH�WXEXODU�VKDSHG�FHUDPLF�EHDG�ZDV�
UHFRYHUHG�IURP�67�'6�����������FP�EV��ORFDWHG�DW�
WKH�QRUWKHUQ�HQG�RI�WKH�VLWH��7KH�IUDJPHQW�LV�������
PLOOLPHWHUV�LQ�OHQJWK�������PLOOLPHWHUV�LQ�ZLGWK��DQG�KDV�
D�����PLOOLPHWHUV�GULOO�KROH��VHH�)LJXUH�����

7DEOH����&HUDPLF�$VVHPEODJH�IURP�6LWH���&6����LQ�WKH�7$5/�
&ROOHFWLRQV�
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� &HUDPLF�EHDGV�DV�RUQDPHQWV�DUH�UDUH�LQ�WKH�
&DGGR�DUFKHRORJLFDO�UHFRUG�LQ�(DVW�7H[DV�DQG�1RUWKZHVW�
/RXLVLDQD��7DEOH�����DQG�RQO\����VLWHV�KDYH�EHHQ�
LGHQWL¿HG�LQ�D�UHYLHZ�RI�WKH�SXEOLVKHG�OLWHUDWXUH��7KHVH�
���EHDGV�DUH�ERWK�WXEXODU�DQG�GLVF�VKDSHG��DQG�DUH�SODLQ��
H[FHSW�IRU�WKH�ODUJH�³HJJ�VKDSHG´�EHDG�IURP�WKH�3LQH�
7UHH�0RXQG�VLWH����+6����ZLWK�IRXU�VHWV�RI�LQFLVHG�
FLUFOHV�RQ�WKH�ERG\��)LHOGV�DQG�*DGXV��������������DQG�
)LJXUH�����D�G��
� 7KH�FHUDPLF�EHDGV�RFFXU�LQ�)RUPDWLYH�&DGGR�
�FD��$�'�������������0LGGOH�&DGGR��FD��$�'�������
�������DQG�/DWH�&DGGR��FD��$�'�������������SHULRG�
DVVHPEODJHV��DOPRVW�DOZD\V�LQ�KDELWDWLRQ�FRQWH[WV��DQG�
PRVW�FRPPRQO\�LQ�/DWH�&DGGR�SHULRG�FRPSRQHQWV��
0RUH�WKDQ�KDOI�RI�WKH�FHUDPLF�EHDGV�DUH�IURP�/DWH�
&DGGR�SHULRG�FRQWH[WV��6SDWLDOO\��WKH�EHDGV�DUH�IRXQG�RQ�
VLWHV�LQ�WKH�5HG�5LYHU��Q ����6DELQH�5LYHU��Q ����XSSHU�
DQG�ORZHU�6XOSKXU��Q ����%LJ�&\SUHVV��Q ����DQG�WKH�
1HFKHV�$QJHOLQD�5LYHU��Q ���EDVLQV�
� 7KHUH�DUH�WZR�SLHFHV�RI�EXUQHG�FOD\�LQ�WKH�
��&6����DUWLIDFW�DVVHPEODJH�FROOHFWHG�GXULQJ�WKH������
ZRUN��2QH�LV�IURP�67�7+�����������FP�EV��DQG�WKH�RWKHU�
ZDV�FROOHFWHG�IURP�$UHD���

+LVWRULFDO�5HVHDUFK

7KH�KLVWRULF�SHULRG�FRPSRQHQW�RI�VLWH���&6����LV�SDUW�
RI�ZKDW�ZDV�RQFH�NQRZQ�DV�*UHHQ�)DUP��SUHVXPDEO\�
QDPHG�IRU�D�IDPLO\�E\�WKH�QDPH�RI�*UHHQ�ZKR�RZQHG�
WKH�SURSHUW\�GXULQJ�WKH�QLQHWHHQWK�FHQWXU\��+RZHYHU��
GHHG�UHFRUGV�GRFXPHQWLQJ�D�*UHHQ�IDPLO\�DV�RZQHUV�RI�
WKLV�SURSHUW\�ZHUH�QRW�IRXQG��7KH�HDUOLHVW�GHHG�UHFRUG�
ORFDWHG�ZDV�WKDW�GRFXPHQWLQJ�D�VDOH�RI�WKH�ODQG�IURP�D�
¿UP�RI�0RUULVV�DQG�.LQJ�WR�-�'��:LOVRQ��$EQHU�'DUGHQ�
0RUULVV��-DPHV�(GJDU�.LQJ��DQG�&KDUOLH�.LQJ�ZHUH�
PHUFKDQWV�ZKR�EXLOW�D�JHQHUDO�VWRUH�DW�WKH�WXUQ�RI�WKH�
FHQWXU\�LQ�WKH�WLPEHU�WRZQ�RI�0XQ]�&LW\��QRUWK�RI�6WDWH�
+LJKZD\����QHDU�)DUP�WR�0DUNHW������(GJDU�.LQJ�ZDV�
DOVR�WKH�WRZQ¶V�¿UVW�SRVWPDVWHU�LQ�������$OIRUG��������
0RUULVV�DQG�WKH�.LQJV�OLYHG�LQ�0XQ]�&LW\�DQG�GHHG�
UHFRUGV�VXJJHVW�WKH\�RZQHG�QXPHURXV�WUDFWV�RI�ODQG�
DURXQG�WKH�6XOSKXU�5LYHU��OLNHO\�XVHG�DV�WHQDQW�IDUPV�
DQG�IRU�WLPEHU�VDOHV�
� -�'��:LOVRQ�RQO\�RZQHG�WKH�SURSHUW\�IRU�WKUHH�
\HDUV�EHIRUH�VHOOLQJ�LW�EDFN�WR�0RUULVV�DQG�.LQJ�LQ�������
(YHQWXDOO\��$EQHU�0RUULVV¶�VRQ��%HUU\��VROG�WKH�ODQG�WR�
&KDSSHOO�+HDWK��ZKR�ZDV�UHODWHG�WR�WKH�0RUULVV�IDPLO\�

)LJXUH�����6HOHFWHG�GHFRUDWLYH�HOHPHQWV�LQ�¿QH�ZDUH�VKHUGV�IURP�WKH�0F9D\�FROOHFWLRQ�DW���&6�����$��+DWFKHO�(QJUDYHG�ERWWOH�
VKHUG��'�)��HQJUDYHG�FDULQDWHG�ERZO�VKHUGV��DQG�*��HQJUDYHG�ERWWOH�VKHUG�
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E\�PDUULDJH��%HUU\¶V�VLVWHU�PDUULHG�D�+HDWK��)LQG�D�
*UDYH��������+HDWK�WKHQ�VROG�WKH�IDUP�LQ������WR�KLV�
EURWKHU�$�2��+HDWK��1RQH�RI�WKHVH�ODQGRZQHUV�OLYHG�RQ�
WKH�SURSHUW\�
� $������WRSRJUDSKLFDO�PDS�VXJJHVWV�WKDW�D�
KRXVH�ZDV�SUHVHQW�DW�WKLV�VLWH�DW�WKDW�WLPH��DQG�WKDW�LW�
RYHUORRNHG�D�QDWXUDO�R[ERZ�RI�WKH�6XOSKXU�5LYHU�FDOOHG�
³3LQH�/DNH´��)LJXUH���D���,W�LV�SRVVLEOH�WKDW�WKLV�KRXVH�
ZDV�SDUW�RI�WKH�ROG�*UHHQ�)DUP��$Q�DHULDO�SKRWRJUDSK�
RI�WKH�VLWH�IURP�������VHH�)LJXUH���E��VKRZV�WKDW�LW�ZDV�
D�FOHDUHG�SDVWXUH�DW�WKDW�WLPH��$�SRVVLEOH�VWUXFWXUH�LV�
YLVLEOH�MXVW�RXWVLGH�WKH�QRUWKHUQ�ERXQGDU\�RI�WKH�VLWH�LQ�
DQ�RYHUJURZQ�FOHDULQJ�
� +LVWRULF�HUD�DUWLIDFWV�IURP�WKH�VLWH�LQFOXGHG�
HPERVVHG�ZKLWHZDUH��EDQGHG�ZKLWHZDUH��D�IUDJPHQW�
IURP�D�EURZQ�JOD]HG�VWRQHZDUH�FURFN��D�PLON�JODVV�
FDQQLQJ�MDU�OLG�IUDJPHQW��DPHWK\VW�JODVV�VKDUGV��EURZQ�
YHVVHO�JODVV�VKDUGV��DQG�D�FKLQD�GROO�OHJ�IUDJPHQW��2I�
WKH����KLVWRULF�DUWLIDFWV�UHFRYHUHG�����ZHUH�IURP�WKH�
VXUIDFH�FROOHFWLRQV�DQG�RQO\�¿YH�ZHUH�IURP�VKRYHO�WHVWV��
0RUH�WKDQ�KDOI�RI�DOO�KLVWRULF�DUWLIDFWV�����SHUFHQW��ZHUH�
UHFRYHUHG�IURP�$UHD���DW�WKH�QRUWKHUQ�WLS�RI�WKH�LVODQG��
7KHVH�LWHPV�DUH�W\SLFDO�RI�UXUDO�KRXVHKROGV�IURP�WKH�ODWH�
QLQHWHHQWK�WKURXJK�HDUO\�WZHQWLHWK�FHQWXULHV��DQG�OLNHO\�
UHSUHVHQW�RFFXSDWLRQ�RI�WKH�*UHHQ�)DUP�IURP�WKH�WLPH�
SULRU�WR�WKH�0RUULVV�DQG�.LQJ�SHULRG�RI�RZQHUVKLS��7KH�
DUWLIDFWV�OLNHO\�SHUWDLQ�WR�D�WHQDQW�RFFXSDWLRQ�

6XPPDU\�DQG�&RQFOXVLRQV

6LWH���&6����LV�DQ�DQFHVWUDO�&DGGR�VLWH�WKDW�ZDV�
RFFXSLHG�H[WHQVLYHO\�GXULQJ�ERWK�WKH�)RUPDWLYH�
WR�(DUO\�&DGGR�DQG�/DWH�&DGGR�SHULRGV�7KH�/DWH�
&DGGR�SHULRG�FRPSRQHQW�LV�WKH�SULQFLSDO�&DGGR�
RFFXSDWLRQ�GRFXPHQWHG�DW�WKH�VLWH�DQG�LV�DVVRFLDWHG�
ZLWK�WKH�7H[DUNDQD�SKDVH�LQ�WKH�5HG�DQG�ORZHU�
6XOSKXU�5LYHU�EDVLQV��7KHUH�DUH�QR�GH¿QHG�SKDVHV�
LQ�WKH�UHJLRQDOO\�HVWDEOLVKHG�FXOWXUDO�WD[RQRP\�IRU�
5HG�DQG�ORZHU�6XOSKXU�5LYHU�)RUPDWLYH�(DUO\�&DGGR�
SHULRG�FXOWXUDO�JURXSV�LQ�WKLV�SDUW�RI�(DVW�7H[DV��EXW�
WKH�)RUPDWLYH�(DUO\�&DGGR�SHULRG�FRPSRQHQW�DW�WKH�
VLWH�LV�FRQWHPSRUDQHRXV�ZLWK�WKH�/RVW�3UDLULH�SKDVH�LQ�
WKH�*UHDW�%HQG�RI�WKH�5HG�5LYHU��6FKDPEDFK��������
3URMHFWLOH�SRLQWV�UHFRYHUHG�DW���&6����LQGLFDWH�WKDW�WKH�
VLWH�ZDV�DOVR�SHULRGLFDOO\�XVHG�E\�3DOHRLQGLDQ��$UFKDLF��
DQG�:RRGODQG�SHULRG�JURXSV�RYHU�PDQ\�WKRXVDQGV�RI�
\HDUV�
� 2QFH�ORFDWHG�RQ�DQ�HOHYDWHG�DOOXYLDO�ODQGIRUP�
RYHUORRNLQJ�WKH�6XOSKXU�5LYHU�WR�WKH�ZHVW��WKH�VLWH�LV�
QRZ�VXUURXQGHG�E\�WKH�ZDWHUV�RI�/DNH�:ULJKW�3DWPDQ��
$V�D�UHVXOW��WKH�VLWH�KDV�EHHQ�DGYHUVHO\�DIIHFWHG�
WKURXJK�DOOXYLDO�HURVLRQ��$GGLWLRQDOO\��WKH�VLWH�ZDV�
H[WHQVLYHO\�ORRWHG�E\�FROOHFWRUV�ZKR�H[FDYDWHG�D�
QXPEHU�RI�DQFHVWUDO�&DGGR�EXULDOV�LQ�WKH�����V�DQG�
����V��7KH�UHFHQW�LQYHVWLJDWLRQV�DW�WKH�VLWH��6LWWHUV�DQG�
3HUWWXOD�������KDYH�UHYHDOHG�LQWDFW�GHSRVLWV��IHDWXUHV��
DQG�D�ODUJH��GLYHUVH�DVVRUWPHQW�RI�DUWLIDFWV��SULPDULO\�
DVVRFLDWHG�ZLWK�WKH�DQFHVWUDO�&DGGR�RFFXSDWLRQV��
7KH�KLJKHVW�IUHTXHQF\�RI�DUWLIDFWV�DQG�IHDWXUHV�ZHUH�
REVHUYHG�DORQJ�WKH�VLWH¶V�QRUWKHUQ�DQG�ZHVWHUQ�ERXQGDU\��
7R�SUHYHQW�IXUWKHU�HURVLRQ��WKH�86$&(�KDV�OLQHG�WKH�
EDQNV�RI�WKH�VLWH�ZLWK�ULSUDS�
� :KLOH�QR�DGGLWLRQDO�ZRUN�LV�FXUUHQWO\�SODQQHG�
DW�WKH�VLWH�JLYHQ�WKDW�LW�LV�RQ�86$&(�ODQGV��RQH�IXWXUH�
DYHQXH�RI�UHVHDUFK�PD\�LQFOXGH�DQDO\VLV�RI�FROOHFWLRQV�
IURP�WKH�VLWH�KHOG�SULYDWHO\�E\�SDVW�FROOHFWRUV��&HUWDLQO\��
KRZHYHU��LI���&6����LV�WR�EH�DGYHUVHO\�DIIHFWHG�E\�
IXWXUH�86$&(�XQGHUWDNLQJV��LQYHVWLJDWLRQV�DW�WKH�VLWH�
VKRXOG�IRFXV�RQ�D�GHWDLOHG�H[DPLQDWLRQ�RI�SUHVHUYHG�
FXOWXUDO�IHDWXUHV�VXFK�DV�)HDWXUH����3UHVHUYHG�IDXQDO�
DQG�ÀRUDO�UHPDLQV�FRXOG�EH�LQIRUPDWLYH�RQ�&DGGR�
VXEVLVWHQFH�VWUDWHJLHV��PRVW�SDUWLFXODUO\�FRQFHUQLQJ�
GLDFKURQLF�FKDQJHV�LQ�WKH�LPSRUWDQFH�RI�PDL]H�
FRQVXPSWLRQ��VLQFH�PDL]H�EHFDPH�D�GLHWDU\�VWDSOH�

7DEOH����&DGGR�VLWHV�LQ�1RUWKZHVW�/RXLVLDQD�DQG�(DVW�7H[DV�
ZLWK�FHUDPLF�EHDGV�
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IRU�&DGGR�JURXSV�DIWHU�FD��$�'�������������3URYLGHG�
UDGLRFDUERQ�GDWHV�FDQ�EH�REWDLQHG�IURP�FRQWUROOHG�
FRQWH[WV��VXFK�DV�WKH�EXUQHG�QXWVKHOO�FROOHFWHG�GXULQJ�
VKRYHO�WHVWLQJ��DW�WKH�VLWH��TXHVWLRQV�RI�VHWWOHPHQW�DQG�
VXEVLVWHQFH�FDQ�EH�EHVW�H[SORUHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�
GHWDLOHG�VWXG\�RI�WKH�PDWHULDO�FXOWXUH�UHFRUG�WR�EHWWHU�
XQGHUVWDQG�WKH�WHFKQRORJLFDO��IXQFWLRQDO��DQG�VW\OLVWLF�

FKDUDFWHU�RI�WKH�DVVHPEODJH��LQFOXGLQJ�SHWURJUDSKLF�
DQDO\VLV��LQVWUXPHQWDO�QHXWURQ�DFWLYDWLRQ�DQDO\VLV��DQG�
RUJDQLF�UHVLGXH�VWXGLHV���DQG�LI�WKHUH�LV�HYLGHQFH�IRU�
WUDGH�H[FKDQJH�EHWZHHQ�WKH�DQFHVWUDO�&DGGR�SHRSOHV�
OLYLQJ�DW���&6����DQG�RWKHU�FRQWHPSRUDQHRXV�&DGGR�RU�
QRQ�&DGGR�JURXSV�

)LJXUH�����6LWH���&6����GHSLFWHG�RQ��$�������$WODQWD��7;�WRSRJUDSKLF�PDS��DQG�%�������DHULDO�SKRWRJUDSK�
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$FNQRZOHGJPHQWV

7KH�DXWKRUV�ZRXOG�OLNH�WR�WKDQN�%ULDQ�&RFNUHOO��
DUFKHRORJLVW�DW�WKH�8��6��$UP\�&RUSV�RI�(QJLQHHUV��)RUW�
:RUWK�'LVWULFW��3LQH\�:RRGV�3URMHFW�2I¿FH��IRU�KLV�
FRQWLQXHG�HIIRUWV�WR�SUHVHUYH�WKH�LUUHSODFHDEOH�KHULWDJH�
RI�7H[DV��:H�DOVR�WKDQN�$PD7HUUD�(QYLURQPHQWDO��
,QF���ZKRVH�GDWD�FRQWULEXWHG�WR�WKH�SXEOLFDWLRQ�RI�WKLV�
DUWLFOH��)LQDOO\��ZH�DSSUHFLDWH�WKH�FRPPHQWV�RQ�WKH�
06�SURYLGHG�E\�DQ�DQRQ\PRXV�SHHU�UHYLHZHU��7KH�
H[FHSWLRQDO�¿HOGZRUN�ZDV�FDUULHG�RXW�E\�(DVW�7H[DV�
DUFKHRORJLVWV�%R�1HOVRQ�DQG�7UXHW�+LQVRQ�

5HIHUHQFHV�&LWHG

$OIRUG��'RXJODV
����� ³0XQ]��7;�´�,Q�+DQGERRN�RI�7H[DV�2QOLQH��

DFFHVVHG�RQOLQH�DW�KWWSV���WVKDRQOLQH�RUJ�KDQGERRN�
RQOLQH�DUWLFOHV�KYPED���-DQXDU\������

%URZQ��,DQ�:�
�����'HFRUDWHG�3RWWHU\�RI�WKH�/RZHU�0LVVLVVLSSL�

9DOOH\��$�6RUWLQJ�0DQXDO��0LVVLVVLSSL�
$UFKDHRORJLFDO�$VVRFLDWLRQ�DQG�0LVVLVVLSSL�
'HSDUWPHQW�RI�$UFKLYHV�DQG�+LVWRU\��-DFNVRQ�

'RFNDOO��-RKQ�(���DQG�5RVV�&��)LHOGV
�����5HFRQQDLVVDQFH�6XUYH\�WR�$VVHVV�WKH�,PSDFWV�

RQ�$UFKHRORJLFDO�5HVRXUFHV�RI�WKH�3URSRVHG�
&RQVHUYDWLRQ�3RRO�/HYHO�5LVH�DW�:ULJKW�3DWPDQ�
/DNH��%RZLH�DQG�&DVV�&RXQWLHV��7H[DV��5HSRUWV�
RI�,QYHVWLJDWLRQV�1R�������3UHZLWW�DQG�$VVRFLDWHV��
,QF���$XVWLQ�

)LHOGV��5RVV�&���DQG�(ORLVH�)��*DGXV��HGLWRUV�
������$UFKHRORJ\�RI�WKH�1DGDFR�&DGGR��7KH�9LHZ�IURP�

WKH�3LQH�7UHH�0RXQG�6LWH����+6�����+DUULVRQ�
&RXQW\��7H[DV����9ROV��5HSRUWV�RI�,QYHVWLJDWLRQV�
1R�������3UHZLWW�DQG�$VVRFLDWHV��,QF���$XVWLQ�

)LHOGV��5RVV�&���(ORLVH�)��*DGXV��/��:D\QH�.OHPHQW��&��
%ULWW�%RXVPDQ��DQG�-HUULO\Q�%��0F/HUUDQ

�����([FDYDWLRQV�DW�WKH�7LFN��6SLNH��-RKQV�&UHHN��DQG�
3HHUOHVV�%RWWRPV�6LWHV��&RRSHU�/DNH�3URMHFW��
'HOWD�	�+RSNLQV�&RXQWLHV��7H[DV��5HSRUWV�RI�
,QYHVWLJDWLRQV�1R������3UHZLWW�	�$VVRFLDWHV��,QF���
$XVWLQ�

)LQG�D�*UDYH
����� ³$EQHU�'DUGHQ�0RUULVV�´�$FFHVVHG�RQOLQH�DW�

KWWSV���ZZZ�¿QDJUDYH�FRP���-DQXDU\������

*LUDUG��-HIIUH\�6�
������7KH�-DPHV�3DFH�6LWH����'6�����DQG�(DUO\�&DGGR�

'HYHORSPHQWV�$ORQJ�WKH�8SSHU�6DELQH�5LYHU��
%XOOHWLQ�RI�WKH�7H[DV�$UFKHRORJLFDO�6RFLHW\�������
���

+DUUHOO��%U\DQ�&���*UHJ�+HQGU\[��&KULV�6\SQLHZVNL��
:LOOLDP�:HUQHU��DQG�-HII�(QULJKW

�����&XOWXUDO�5HVRXUFHV�0DQDJHPHQW�3ODQ�IRU�WKH�
3URSRVHG�3RRO�/HYHO�5LVH�DW�:ULJKW�3DWPDQ�/DNH�
DQG�:KLWH�2DN�0LWLJDWLRQ�$UHD��7H[DV��6($5&+��
-DFNVRQYLOOH��)ORULGD�

+DUULV��5��.LQJ��,QXV�0��+DUULV��DQG�3HWH�0LURLU
����� 7KH�$WODQWD�6WDWH�3DUN�6LWH�LQ�1RUWKHDVWHUQ�7H[DV��

/RXLVLDQD�$UFKDHRORJ\�����������

-HONV��(GZDUG�%�
�����([FDYDWLRQV�DW�7H[DUNDQD�5HVHUYRLU��6XOSKXU�

5LYHU��7H[DV��5LYHU�%DVLQ�6XUYH\�3DSHUV�1R������
%XUHDX�RI�$PHULFDQ�(WKQRORJ\��6PLWKVRQLDQ�
,QVWLWXWLRQ��:DVKLQJWRQ��'��&�

-HQVHQ��+DUROG�(�
�����$UFKDHRORJLFDO�,QYHVWLJDWLRQV�LQ�WKH�7ROHGR�%HQG�

5HVHUYRLU�������������$UFKDHRORJ\�6DOYDJH�
3URMHFW��6RXWKHUQ�0HWKRGLVW�8QLYHUVLW\��'DOODV�

.HOOH\��'DYLG�%�
������7ZR�&DGGRDQ�)DUPVWHDGV�LQ�WKH�5HG�5LYHU�9DOOH\��

5HVHDUFK�6HULHV�1R������$UNDQVDV�$UFKHRORJLFDO�
6XUYH\��)D\HWWHYLOOH�

1HZHOO��+��3HUU\��DQG�$OH[�'��.ULHJHU
�����7KH�*HRUJH�&��'DYLV�6LWH��&KHURNHH�&RXQW\��

7H[DV��0HPRLUV�1R�����6RFLHW\�IRU�$PHULFDQ�
$UFKDHRORJ\��0HQDVKD��:LVFRQVLQ�

3HULQR��*UHJ
�����$UFKDHRORJLFDO�5HVHDUFK�DW�WKH�%RE�:LOOLDPV�6LWH�

���55�����5HG�5LYHU�&RXQW\��7H[DV��0XVHXP�RI�
WKH�5HG�5LYHU��,GDEHO�
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3HUWWXOD��7LPRWK\�.�
������7KH�$UFKDHRORJ\�RI�WKH���WK�DQG���WK�&HQWXU\�

&DGGR�LQ�WKH�3RVW�2DN�6DYDQQDK�RI�1RUWKHDVW�
7H[DV��7KH�7XLQLHU�)DUP����+3������5��$��
:DWNLQV����+3������DQG�$QJOLQ����+3�����6LWHV�
LQ�WKH�6WRXWV�&UHHN�%DVLQ��+RSNLQV�&RXQW\��7H[DV��
-RXUQDO�RI�1RUWKHDVW�7H[DV�$UFKDHRORJ\����������

����D� (DVW�7H[DV�&DGGR�&HUDPLF�6KHUG�'DWDEDVH��
-RXUQDO�RI�1RUWKHDVW�7H[DV�$UFKDHRORJ\���������

����E� $QFHVWUDO�&DGGR�6LWHV�LQ�WKH�ORZHU�6XOSKXU�
5LYHU�%DVLQ�DW�/DNH�:ULJKW�3DWPDQ��%RZLH�DQG�
&DVV�&RXQWLHV��7H[DV��-RXUQDO�RI�1RUWKHDVW�7H[DV�
$UFKDHRORJ\����������

������$QDO\VLV�RI�$QFHVWUDO�&DGGR�&HUDPLF�9HVVHO�
DQG�3LSH�6KHUGV�IRU�6LWHV�RQ�WKH�7ROO����3URMHFW��
6PLWK�&RXQW\��7H[DV��/HWWHU�5HSRUW�1R�������
$UFKHRORJLFDO�	�(QYLURQPHQWDO�&RQVXOWDQWV��
//&��$XVWLQ�

�����$QDO\VLV�RI�WKH�+DWFKHO�6LWH����%:���3ODWIRUP�
0RXQG�9HVVHOV��9HVVHO�6HFWLRQV��6KHUGV��3LSHV��DQG�
2WKHU�&OD\�$UWLIDFWV��6SHFLDO�3XEOLFDWLRQ�1R������
)ULHQGV�RI�1RUWKHDVW�7H[DV�$UFKDHRORJ\��$XVWLQ�
DQG�3LWWVEXUJ�

3HUWWXOD��7LPRWK\�.���(GLWRU�
�����$UFKHRORJLFDO�,QYHVWLJDWLRQV�DW�WKH�3URSRVHG�/DNH�

1DFRQLFKH��1DFRJGRFKHV�&RXQW\��7H[DV����9ROV��
5HSRUW�RI�,QYHVWLJDWLRQV�1R������$UFKHRORJLFDO�
DQG�(QYLURQPHQWDO�&RQVXOWDQWV��//&��$XVWLQ�

������/DNH�1DFRQLFKH�$UFKHRORJ\��1DFRJGRFKHV�&RXQW\��
7H[DV��5HVXOWV�RI�WKH�'DWD�5HFRYHU\�([FDYDWLRQV�
DW�)LYH�3UHKLVWRULF�$UFKHRORJLFDO�6LWHV����9ROV��
5HSRUW�RI�,QYHVWLJDWLRQV�1R������$UFKHRORJLFDO�	�
(QYLURQPHQWDO�&RQVXOWDQWV��//&��$XVWLQ�

3HUWWXOD��7LPRWK\�.���DQG�%R�1HOVRQ
������$Q�$UFKHRORJLFDO�6XUYH\�RI�+DUULVRQ�%D\RX�/HDVH�

/DQGV�DW�WKH�/RQJKRUQ�$UP\�$PPXQLWLRQ�3ODQW��
+DUULVRQ�&RXQW\��7H[DV��5HSRUW�RI�,QYHVWLJDWLRQV�
1R������$UFKHRORJLFDO�DQG�(QYLURQPHQWDO�
&RQVXOWDQWV��$XVWLQ�

6LWWHUV��-XOLDQ�$���DQG�7LPRWK\�.��3HUWWXOD
�����$�&XOWXUDO�5HVRXUFH�6XUYH\�RI�����$FUHV�DW�6DP�

5D\EXUQ�5HVHUYRLU�DQG�:ULJKW�3DWPDQ�/DNH�
LQ�&DVV�DQG�6DQ�$XJXVWLQH�&RXQWLHV��7H[DV��
3R]QHFNL�&DPDULOOR��,QF���6DQ�$QWRQLR��DQG�
$PD7HUUD�(QYLURQPHQWDO��,QF���$XVWLQ�

6FKDPEDFK��)UDQN�)��
����� 7KH�$UFKHRORJ\�RI�WKH�*UHDW�%HQG�5HJLRQ�LQ�

$UNDQVDV��,Q�&RQWULEXWLRQV�WR�WKH�$UFKHRORJ\�
RI�WKH�*UHDW�%HQG�5HJLRQ��HGLWHG�E\�)UDQN�
)��6FKDPEDFK�DQG�)UDQN�5DFNHUE\��SS��������
5HVHDUFK�6HULHV�1R������$UNDQVDV�$UFKHRORJLFDO�
6XUYH\��)D\HWWHYLOOH�

6XKP��'HH�$���DQG�(GZDUG�%��-HONV��HGLWRUV�
�����+DQGERRN�RI�7H[DV�$UFKHRORJ\��7\SH�

'HVFULSWLRQV��6SHFLDO�3XEOLFDWLRQ�1R�����7H[DV�
$UFKHRORJLFDO�6RFLHW\��DQG�%XOOHWLQ�1R�����7H[DV�
0HPRULDO�0XVHXP��$XVWLQ�

7XUQHU��5REHUW�/�
������2EVHUYDWLRQV�RQ�)RXU�3UREDEOH�0LGGOH�&DGGR�

&HPHWHULHV�LQ�&DPS�DQG�8SVKXU�&RXQWLHV��-RXUQDO�
RI�1RUWKHDVW�7H[DV�$UFKDHRORJ\����������

:DOWHUV��0DUN��DQG�7LPRWK\�.��3HUWWXOD
������&HUDPLF�%HDGV�IURP�WKH�&ORXG�+DPPRQG�6LWH�

���60������6PLWK�&RXQW\��7H[DV��-RXUQDO�RI�
1RUWKHDVW�7H[DV�$UFKDHRORJ\����������
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$SSHQGL[�$��&HUDPLF�6KHUGV�IURP�6LWH���&6����
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$SSHQGL[�$��6XUIDFH�&ROOHFWLRQ�$UHDV�
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$SSHQGL[�%��'HFRUDWLYH�PHWKRGV�DQG�HOHPHQWV�UHSUHVHQWHG�LQ�WKH���&6����FHUDPLF�VKHUG�$VVHPEODJH��
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$SSHQGL[�&��'HFRUDWHG�VKHUGV�IURP�VLWH���&6����LQ�WKH�7$5/�FROOHFWLRQV��
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