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$UFKDHRORJLFDO�:RUNVDW/DJJDQ�5RDG1HZWRQPRUH+LJKODQG
$EVWUDFW
68$7� /WG� ZDV� FRPPLVVLRQHG� E\� %UDFHZHOO� 6WLUOLQJ� $UFKLWHFWV� RQ� EHKDOI� RI� WKHLU� FOLHQW$YLHPRUH�	�+LJKODQG�'HYHORSPHQWV�/WG� WR�XQGHUWDNH�DUFKDHRORJLFDO�ZRUN� LQ�DGYDQFH�RI�DSURSRVHG�GHYHORSPHQW�DW�/DJJDQ�5RDG��1HZWRQPRUH�� �$� EULHI� IRU� WKH� DUFKDHRORJLFDO�ZRUNZDV� VXSSOLHG� E\� +LJKODQG� &RXQFLO� 3ODQQLQJ� DQG� 'HYHORSPHQW� 6HUYLFH� $UFKDHRORJ\� 8QLW�7KH�SURSRVHG�GHYHORSPHQW�VLWH�ZDV�FRQVLGHUHG�WR�EH�RI�DUFKDHRORJLFDO�LQWHUHVW�EHFDXVH�RI�LWVSUR[LPLW\�WR�WKH�VLWH�RI�D�VXSSRVHG�5RPDQ�IRUW���$SSUR[LPDWHO\�����RI�WKH�VLWH�ZDV�WRSVRLOHGDQG�UHFRUGHG���7KUHH�FDLUQV��SRVVLEO\�RI�SUHKLVWRULF�GDWH�ZHUH�IRXQG�LQ�WKH�QRUWKHUQ�SDUW�RIWKH�VLWH���7KH�FDLUQV�ZHUH�FRQVLGHUHG�WR�EH�DUFKDHRORJLFDOO\�VLJQLILFDQW�DQG�D�VHFRQG�SKDVH�RILQYHVWLJDWLRQ� ZDV� XQGHUWDNHQ�� � ,W� ZDV� FRQFOXGHG� WKDW� WKH� FDLUQV� ZHUH� D� UHVXOW� RI� ILHOGFOHDUDQFH�� � 3RWWHU\� DQG� OLWKLF� HYLGHQFH� LQ� VRLO� VDPSOHV� LQGLFDWHG� SUHKLVWRULF� DFWLYLW\DVVRFLDWHG�ZLWK�DQ�ROG�JURXQG�VXUIDFH�EHORZ�RQH�RI�WKH�FDLUQV�
��� ,QWURGXFWLRQ
��� $� EULHI� IRU� DUFKDHRORJLFDO� HYDOXDWLRQ� DQG� UHFRUGLQJ� ZRUN� IRU� D� SURSRVHG� KRXVLQJGHYHORSPHQW� DW� /DJJDQ� 5RDG�� 1HZWRQPRUH� ZDV� SUHSDUHG� E\� -RKQ� :RRG�� 6HQLRU$UFKDHRORJLVW�IRU�+LJKODQG�&RXQFLO�3ODQQLQJ�DQG�'HYHORSPHQW�6HUYLFH��$UFKDHRORJ\8QLW�IRU�%UDFHZHOO�6WLUOLQJ�$UFKLWHFWV
��� 68$7�/WG��KHUHDIWHU�68$7��ZDV�FRPPLVVLRQHG�E\� %UDFHZHOO�6WLUOLQJ�$UFKLWHFWV�RQEHKDOI� RI� WKHLU� FOLHQW� $YLHPRUH� 	� +LJKODQG� 'HYHORSPHQWV� /WG� WR� XQGHUWDNH� WKHUHTXLUHG�DUFKDHRORJLFDO�ZRUN�DV�GHILQHG�E\� WKH�EULHI�� �7KH�VLWH�ZDV�FRQVLGHUHG� WR�EHDUFKDHRORJLFDOO\� VHQVLWLYH� GXH� WR� LWV� ORFDWLRQ�� RQ� RU� FORVH� WR� WKH� VXSSRVHG� VLWH� RI� D5RPDQ� IRUW� DQG� VHYHUDO�RWKHU� DUFKDHRORJLFDO� ILQGV� WKDW� KDG�EHHQ� UHSRUWHG�ZLWKLQ� WKHYLFLQLW\�
��� 7KH�DUFKDHRORJLFDO�HYDOXDWLRQ� �68$7�VLWH� FRGH�15���� WRRN�SODFH�GXULQJ� WKH�SHULRG�UG��WK�0DUFK������� 7KH�ZHDWKHU�GXULQJ�WKH�HYDOXDWLRQ�ZDV�FRRO�DQG�RYHUFDVW�ZLWKVKRUW� VXQQ\� VSHOOV� DQG� RFFDVLRQDO� VKRZHUV� DQG� GLG� QRW� KDPSHU� WKH� DUFKDHRORJLFDOZRUN��1R�HDUWKZRUNV�RU�GLWFKHV�RU�RWKHU� LQGLFDWRUV�RI�5RPDQ�DFWLYLW\�RU�RFFXSDWLRQZHUH� LGHQWLILHG�� � 7ZR� VPDOO� IHDWXUHV� IRXQG� RQ� WKH� VRXWKHUQ� SDUW� RI� WKH� VLWH� ZHUHVHFWLRQHG�DQG�VDPSOHG�DQG�UHTXLUHG�QR�IXUWKHU�ZRUN�� �2I�DUFKDHRORJLFDO�VLJQLILFDQFHZHUH�WKUHH�FDLUQ�IHDWXUHV�IRUPHG�RI�ILHOG�FREEOHV�IRXQG�RQ�WKH�QRUWKHUQ�SDUW�RI�WKH�VLWH�7KH�FDLUQV�ZHUH�IXUWKHU�H[SRVHG�E\�KDQG�DQG�SDUWLDOO\�LQYHVWLJDWHG�
��� $�VLWH�PHHWLQJ�ZDV�DUUDQJHG�EHWZHHQ�WKH�GHYHORSHUV��+LJKODQG�&RXQFLO�3ODQQLQJ�DQG'HYHORSPHQW� 6HUYLFH� $UFKDHRORJ\� 8QLW� DQG� 68$7�� ZKHUH� LW� ZDV� DJUHHG� WKDW� WKHFDLUQV�ZHUH� VLJQLILFDQW� DUFKDHRORJLFDO� IHDWXUHV� DQG� WKDW� D� VHFRQG� SKDVH� RI� ILHOGZRUNZRXOG�EH�UHTXLUHG�WR�SURSHUO\�UHFRUG��GDWH�DQG�XQGHUVWDQG�WKHLU�VLJQLILFDQFH���)RU�WKHWZR� VPDOO� IHDWXUHV� IRXQG� RQ� WKH� VRXWKHUQ� SDUW� RI� WKH� VLWH� QR� IXUWKHU� ZRUN� ZDVQHFHVVDU\���$�EULHI�IRU�D�VHFRQG�SKDVH�RI�LQYHVWLJDWLRQ�ZDV�SUHSDUHG�E\�7KH�+LJKODQG&RXQFLO�$UFKDHRORJ\�6HUYLFH�
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��� 7KH�VHFRQG�SKDVH�RI�ILHOGZRUN��68$7�VLWH�FRGH�15����WRRN�SODFH�GXULQJ�WKH�SHULRG��WK���WK�0DUFK������� �7KH�ZHDWKHU�RYHU� WKLV�SHULRG�ZDV� H[FHSWLRQDOO\� ILQH� IRU� WKHWLPH�RI�\HDU�DQG�GLG�QRW�DGYHUVHO\�KDPSHU�WKH�ZRUN���7KH�WKUHH�FDLUQV�������IRXQG�LQWKH� HYDOXDWLRQ�ZHUH� IXUWKHU� H[SRVHG�� LQYHVWLJDWHG�� UHFRUGHG� DQG� VDPSOHV� WDNHQ� IURPWKH�XQGHUO\LQJ�VRLOV���&DLUQ���ZDV�IRXQG�WR�EH�PXFK�ODUJHU�WKDQ�H[SHFWHG�DQG�ZDV�QRWIXOO\�XQFRYHUHG�DW�LWV�HDVWHUQ�HQG�
��� 'XULQJ� WKH� FRXUVH� RI� WKH� VHFRQG� SKDVH� RI� ILHOGZRUN� D� VLWH� PHHWLQJ� ZDV� DUUDQJHGEHWZHHQ�68$7��+HDGODQG�$UFKDHRORJ\�/WG©V�VRLO�VSHFLDOLVW�6WHSKHQ�&DUWHU�DQG�.LUVW\&DPHURQ�� RI� +LJKODQG� &RXQFLO� $UFKDHRORJ\� 6HUYLFH�� � 7KH� VRLO� VDPSOLQJ� DQGH[FDYDWLRQ� VWUDWHJLHV�ZHUH� IXUWKHU� GLVFXVVHG�� � ,W�ZDV� DJUHHG� WKDW� VRLO� VDPSOHV� LQ� WKHIRUP�RI�EXON�VDPSOHV��HDFK�FRQWH[W�UHTXLULQJ����/�LQ����/�VL]HG�WXEV��ZRXOG�EH�WDNHQRI� VRLO� LPPHGLDWHO\� XQGHUO\LQJ� WKH� VWRQHV� RI� HDFK� FDLUQ� DQG� DQ\� RWKHU� DSSURSULDWHGHSRVLWV�� � ,W� ZDV� DOVR� DJUHHG� WKDW� LW� ZDV� QRW� QHFHVVDU\� WR� IXOO\� XQFRYHU� &DLUQ� �� DVVXIILFLHQW� RI� WKH� IHDWXUH� KDG� EHHQ� H[SRVHG� WR� HVWDEOLVK� LWV� QDWXUH�� IXQFWLRQ� DQGFRQVWUXFWLRQ�FKDUDFWHULVWLFV�
��� 5HSRUWLQJ

7KLV�UHSRUW�ZLOO�EH�DFFHSWDEOH�DV� WKH�ILQDO� UHSRUW�RQ�WKH�DUFKDHRORJLFDO�ZRUNV�FDUULHGRXW�DW�/DJJDQ�5RDG��1HZWRQPRUH�
$�VKRUW�HQWU\�ZLOO�DOVR�EH�SUHSDUHG�IRU�'LVFRYHU\�	�([FDYDWLRQ�LQ�6FRWODQG������

��� $UFKLYLQJ
7KH�VLWH�UHFRUGV�ZLOO�EH�GHSRVLWHG�ZLWK�WKH�1056�

��� $FNQRZOHGJHPHQWV
7KH�DUFKDHRORJLFDO�SURMHFW�ZDV�IXQGHG�E\�$YLHPRUH DQG�+LJKODQG�'HYHORSPHQWV�/WG�7KH� EULHI� IRU� WKH� DUFKDHRORJLFDO� ZRUN� ZDV� VXSSOLHG� E\� -RKQ� :RRG�� 6HQLRU$UFKDHRORJLVW�IRU�+LJKODQG�&RXQFLO�3ODQQLQJ�DQG�'HYHORSPHQW�6HUYLFH��$UFKDHRORJ\6HUYLFH���2Q�VLWH�DUFKDHRORJLFDO�DGYLFH�DQG�JXLGDQFH�ZDV�JLYHQ�E\�.LUVW\�&DPHURQ�RI+LJKODQG�&RXQFLO�3ODQQLQJ�DQG�'HYHORSPHQW�6HUYLFH��$UFKDHRORJ\�6HUYLFH���6WHSKHQ&DUWHU� RI� +HDGODQG� $UFKDHRORJ\� /WG� SURYLGHG� LQIRUPDWLRQ� FRQFHUQLQJ� WKH� VLWH©VJHRORJLFDO�EDFNJURXQG�DQG�DGYLVHG�RQ�VDPSOLQJ�

��� 'HVN�EDVHG�$VVHVVPHQW
��� 6LWH�'HVFULSWLRQ�DQG�/RFDWLRQ

68$7� /WG� ZDV� FRPPLVVLRQHG� E\� %UDFHZHOO� 6WLUOLQJ� $UFKLWHFWV� RQ� EHKDOI� RI� WKHLUFOLHQW��$YLHPRUH DQG�+LJKODQG�'HYHORSPHQWV�/WG��WR�SUHSDUH�D�GHVN�EDVHG�DVVHVVPHQWRI� WKH� DUFKDHRORJLFDO� LPSOLFDWLRQV� RI� D� SURSRVHG� GHYHORSPHQW� DW� /DJJDQ� 5RDG�1HZWRQPRUH��,QYHUQHVV�VKLUH�
7KH� SURSRVHG� GHYHORSPHQW� DUHD� LV� RQ� WKH� QRUWK� VLGH� RI� /DJJDQ� 5RDG�� LQ� D� ILHOGEHWZHHQ�H[LVWLQJ�KRXVLQJ�WR�WKH�HDVW�DQG�ZHVW�DQG�D�ORFK�WR�WKH�QRUWK�
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��� 0HWKRGRORJ\
7KH�2UGQDQFH�6XUYH\�DQG�WKH�ROGHU�PDSV�RI�WKH�DUHD��KHOG�ZLWKLQ�WKH�1DWLRQDO�/LEUDU\RI�6FRWODQG©V�0DS�/LEUDU\�DQG�LQ�WKH�1DWLRQDO�$UFKLYHV�RI�6FRWODQG��ZHUH�H[DPLQHG�
$�VWXG\�ZDV�PDGH�RI� WKH�1DWLRQDO�0RQXPHQWV�5HFRUG�RI�6FRWODQG��1056��KHOG�E\WKH� 5R\DO� &RPPLVVLRQ� RQ� WKH� $QFLHQW� DQG� +LVWRULFDO� 0RQXPHQWV� RI� 6FRWODQG�5&$+06��
7KH�DYDLODEOH�YHUWLFDO�DHULDO�SKRWRJUDSKV�RI�WKH�VLWH��KHOG�E\�WKH�5&$+06��ZHUHH[DPLQHG�
+LJKODQG�$UFKDHRORJ\�6HUYLFH©V�6LWHV�DQG�0RQXPHQWV�5HFRUG�ZDV�FRQVXOWHG�

��� +LVWRULFDO�%DFNJURXQG
,Q������WKH�ODQGV�RI�%DQGDFKDU DQG�RWKHUV�LQ�WKH�ORUGVKLS�RI�%DGHQRFK ZHUH�JUDQWHGIRU�OLIH�E\�*HRUJH��(DUO�RI�+XQWO\��/RUG�*RUGRQ�DQG�%DGHQRFK WR�:LOOLDP0DFNLQWRVK��VRQ�DQG�DSSDUHQW�KHLU�RI�/DFKODQ 0DFNLQWRVK��ODWHO\�ORUG�RI�'XQQDFKWDQDQG�&DSWDLQ�RI�&ODQ�&KDWWDQ��IRU�WKH�KRPDJH�RI�KLPVHOI�DQG�KLV�IULHQGV�RI�WKH�&ODQ&KDWWDQ WR�EH�UHQGHUHG�WR�WKH�JUDQWHU��1$6��*'�����������/DWHU�WKH�ODQGV�RI�%DQFKRUZHUH�DFTXLUHG�E\�WKH�0DFSKHUVRQV RI�%HQFKDU�

��� &DUWRJUDSKLF�+LVWRU\
(DUO\� UHJLRQDO�PDSV�E\�*RUGRQ� �F���������� %ODHX� ��������0ROO� ��������5R\� �����������$LQVOLH��������DQG�7KRPVRQ��������ZHUH�H[DPLQHG�� �*RUGRQ�(VWDWH� SODQV��URDGPDSV�DQG�PLOLWDU\�URDG�PDSV�ZHUH�DOVR�H[DPLQHG�
7ZR�RI�*RUGRQ©V�PDSV�QDPH�%HDQGDFKDU�DQG�3LWPHDQ�
%ODHX�DQG�0ROO�QDPH�%DQGDFKDU�DQG�3LWPHDQ�
5R\�QDPHV�%DQQDFKHU�DQG�¨%DOQRH©�DQG�VKRZV�WKH�RSHQ�ILHOG�V\VWHP�FKDUDFWHULVWLF�RIWKH� 6FRWWLVK� FRXQWU\VLGH� EHIRUH� WKH� DJULFXOWXUDO� LPSURYHPHQWV� RI� WKH� ODWHU� ��WKFHQWXU\�
$�PDS� RI�:DGH©V�PLOLWDU\� URDGV� �:LOOGH\� DQG�&RRSHU� ������ VKRZV� %DQGDFKDU� DQG¨3LWPHD©���$W�WKLV�WLPH��WKH�URDG�IURP�3HUWK�WR�,QYHUQHVV�FURVVHG�WKH�6SH\�DW� 5XWKYHQ%DUUDFNV�
7D\ORU�DQG�6NLQQHU©V�URDG�VXUYH\�VKRZV�WKDW�%ULGJH�RI�6SH\�KDG�EHHQ�EXLOW�E\������
$LQVOLH�QDPHV�3LWPDLQ�,QQ�DQG�%DQFKHU�+R>XVH@��EXW�WKH�ODWWHU�DSSHDUV�WR�EH�PLVSODFHGWRR�IDU�HDVW�
5RDG� PDSV� RI� ����� DQG� ����� �5+3� ������� 5+3� ������� VKRZ� QR� EXLOGLQJV� DW1HZWRQPRUH�
$�URDG�PDS�RI�������5+3��������VKRZV�D�URZ�RI�EXLOGLQJV�� ¨1HZWRQ�PRUH©��RQ�WKHQRUWK�VLGH�RI�WKH�URDG��VWUHWFKLQJ�HDVWZDUGV�IURP�WKH�MXQFWLRQ�RI�WKH�)RUW�:LOOLDP�DQG,QYHUQHVV�URDGV�DV�IDU�DV�*OHQ�5RDG�



68$7�/WG��$UFKDHRORJLFDO�&RQVXOWDQWV�	�&RQWUDFWRUV�3DJH��

7KRPVRQ�QDPHV�1HZWRQ��6SH\�%ULGJH��%DQFKHU�0DLQV��0XLU��EXW�QRW�3LWPDLQ�
2QO\�RQH�RI�WKH�*RUGRQ�(VWDWH�SODQV��5+3�������FRYHUV�WKH�GHYHORSPHQW�DUHD�EXW�LWVKRZV�QR�GHWDLO�RI�WKH�%DQFKRU�HVWDWH��DSDUW�IURP�%DQFKRU�+RXVH�RQ�WKH� HDVW�VLGH�RIWKH�5LYHU�&DOGHU�
7KH�26�)LUVW�(GLWLRQ� VKRZV� WKH� GHYHORSPHQW� DUHD�ZDV� DQ� RSHQ� ILHOG�� WR� WKH� HDVW� RIZKLFK�LV�VKRZQ�¨6XSSRVHG�VLWH�RI�5RPDQ�&DPS©��DOWKRXJK�QR�VLWH�LV�PDUNHG�
7KH�6HFRQG�(GLWLRQ�VKRZV�WKDW�E\������WKH�ILHOG�KDG�EHHQ�VXEGLYLGHG�E\�D�QRUWK�VRXWKERXQGDU\�LQWR�WZR�ILHOGV�� �7R�WKH�ZHVW�RI� WKH�VLWH�*OHQEDQFKDU�/RGJH�KDG�EHHQ�EXLOWZLWKLQ�IRUPDO�JDUGHQV���7KH�¨6XSSRVHG�VLWH�RI�5RPDQ�&DPS©�LV�VWLOO�VKRZQ�
%\������ WKH� WZR�SDUWV�RI� WKH� ILHOG�KDG�EHHQ� UH�XQLWHG��EXW� WKH� VRXWK�HDVW�SDUW�RI� WKHHDVWHUQ�ILHOG�KDG�EHHQ�VSOLW�RII�IRU�WKH�FRQVWUXFWLRQ�RI�WKH�SUHVHQW�PDQVH�
7KHUH�ZDV�QR�FKDQJH�LQ������

��� 6LWHV�DQG�0RQXPHQWV
1R� VLWHV� LQ� WKH� 1056� DUH� QRWHG� ZLWKLQ� WKH� SURSRVHG� GHYHORSPHQW� DUHD� EXW� WKHIROORZLQJ� VLWHV� DUH� UHFRUGHG� QHDUE\�� �7KH� LQLWLDO� QXPEHUV� DUH� LGHQWLILHUV� DVVLJQHG� DVSDUW�RI�WKLV�VWXG\��ZKLOH�WKH�VHFRQGDU\�QXPEHUV�DUH�WKH�1056�LGHQWLILHUV�
� 1+��1:�� 5RPDQ�&DPS��3RVVLEOH���8UQ��¨5RPDQ�WULSRG©� 1+��1:��� 7RP�1D 7LOOHDGK��6RFNHWHG�%URQ]H�$[H�� 1+��1:��� 1HZWRQPRUH�+RWHO��5HVLGHQWLDO� 1+��1:��� 1HZWRQPRUH��*HQHUDO� 1+��1:��� &QRF�$©�*KXDLO��)DUPVWHDG
7KHUH�DUH�QR�OLVWHG�EXLOGLQJV�LQ�WKH�SURSRVHG�GHYHORSPHQW�DUHD���7KH�IROORZLQJ�VLWH LVD�OLVWHG�EXLOGLQJ�QHDU�WKH�GHYHORSPHQW�DUHD�
� &UDLJPKRU�+RWHO��1HZWRQPRUH &�V��OLVWHG
7KHUH� DUH� QR� 6FKHGXOHG� $QFLHQW� 0RQXPHQWV� LQ� RU� QHDU� WKH� SURSRVHG� GHYHORSPHQWDUHD�
7KH�VFDQ�RI� WKH�1056�VKRZV� WKDW� WKH�SURSRVHG�GHYHORSPHQW�DUHD� OLHV�ZLWKLQ�D� ULFKSUHKLVWRULF�DQG�SRVW�PHGLHYDO�DUFKDHRORJLFDO�ODQGVFDSH�
+LJKODQG� $UFKDHRORJ\� 6HUYLFH©V� 6LWHV� DQG� 0RQXPHQWV� 5HFRUG� FRQWDLQHG� QR� QHZLQIRUPDWLRQ�

��� $HULDO�3KRWRJUDSKV
$� UDQJH� RI� YHUWLFDO� DHULDO� SKRWRJUDSKV� �����¤������ IURP� WKH� $LU� 3KRWRJUDSKV&ROOHFWLRQ� KHOG� E\� WKH�5&$+06�ZDV� FKHFNHG�� �7KH� LQIRUPDWLRQ� UHFRUGHG� RQ� WKHVHFRQILUPHG� WKDW� UHFRYHUHG� IURP� WKH� LQVSHFWLRQ� RI� ODWHU� FDUWRJUDSKLF� VRXUFHV�� DQGUHYHDOHG�QRWKLQJ�RI� LQWHUHVW�� �7KH�VXEGLYLGHG�ILHOG�KDG�EHHQ�UH�XQLWHG�DQG� WKH�PDQVHKDG�EHHQ�EXLOW�E\������
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��� 3UHYLRXV�:RUN
1R�SUHYLRXV�DUFKDHRORJLFDO�ZRUN�KDV�EHHQ�UHFRUGHG�LQ�1HZWRQPRUH�

��� &RQFOXVLRQV�IURP�WKH�'HVN�EDVHG�$VVHVVPHQW
6LWHV� DUH� FODVVLILHG� DV� GHILQHG� LQ� 1DWLRQDO� 3ODQQLQJ� 3ROLF\� *XLGHOLQHV� 1R� �$UFKDHRORJ\� DQG� 3ODQQLQJ �6FRWWLVK� 2IILFH�� ������� � 7KH� FDWHJRULHV� DUH� 1DWLRQDO�5HJLRQDO�RU�/RFDO�,PSRUWDQFH��RU�2WKHU�
7KH�IROORZLQJ�VLWHV� LQ� WKH�1056�DUH�QRWHG�QHDU� WKH�SURSRVHG�GHYHORSPHQW�DUHD�DQGDUH�FODVVLILHG�E\�68$7�/WG�DV�IROORZV�� 1+��1:�� 5RPDQ�&DPS��3RVVLEOH���8UQ��¨5RPDQ�WULSRG© 2WKHU� 1+��1:��� 7RP�1D 7LOOHDGK��6RFNHWHG�%URQ]H�$[H� 2WKHU� 1+��1:��� 1HZWRQPRUH�+RWHO��5HVLGHQWLDO 2WKHU� 1+��1:��� 1HZWRQPRUH��*HQHUDO 2WKHU� 1+��1:��� &QRF�$©�*KXDLO��)DUPVWHDG 2WKHU
7KH�IROORZLQJ�VLWH�LV�D�OLVWHG�EXLOGLQJ�QHDU�WKH�SURSRVHG�GHYHORSPHQW�DUHD�
� &UDLJPKRU�+RWHO��1HZWRQPRUH /RFDO
+LVWRULF� 6FRWODQG� FDWHJRULVHV� &�V�� /LVWHG� %XLOGLQJV� DV� EHLQJ� RI� /RFDO� ,PSRUWDQFH�7KH�LPSDFW�RI�WKH�SURSRVHG�GHYHORSPHQW�RQ�WKLV�VWUXFWXUH�LV�QRW�NQRZQ���$OWKRXJK�LWOLHV�RXWZLWK�WKH�HGJH�RI�WKH�VWXG\�DUHD��DQ\�GHYHORSPHQW�PD\�KDYH�D�YLVXDO�LPSDFW�RQLW���,I�WKHUH�LV�WR�EH�D�YLVXDO�LPSDFW�RQ�LWV�VHWWLQJ�WKH�ORFDO�SODQQLQJ�DXWKRULW\�VKRXOG�EHFRQWDFWHG� ZLWK� UHJDUGV� WR� WKHVH� LVVXHV�� DV� SUHVFULEHG� LQ� 6HFWLRQV� ��� DQG� ��� RI� WKH3ODQQLQJ��/LVWHG�%XLOGLQJV�DQG�&RQVHUYDWLRQ�$UHDV���6FRWODQG��$FW������
1R� RWKHU� VLWHV� RI� DUFKDHRORJLFDO� LQWHUHVW� ZHUH� UHFRUGHG� LQ� WKH� FRXUVH� RI� WKLVDVVHVVPHQW�
,W� LV� WKH�RSLQLRQ�RI�68$7�/WG� WKDW�PRVW� RI� WKH� VLWHV� GHVLJQDWHG� ¨2WKHU©� DUH� RI� OLWWOHDUFKDHRORJLFDO� VLJQLILFDQFH�� � 7KH� IDUP� RI� &QRF� $©� *KXDLO� ���� DSSHDUV� WR� EH� DGHYHORSPHQW�RI� WKH�DJULFXOWXUDO� LPSURYHPHQWV�RI� WKH� ODWH���WK�RU�HDUO\���WK�FHQWXU\�7KH� RULJLQ� RI� WKH� VXSSRVHG� ¨5RPDQ�&DPS©� ���� LV� XQNQRZQ�� EXW� LW� LV� XQOLNHO\� WR� EH5RPDQ���5HPDLQV�RI�WKH�HQWUHQFKPHQW�ZHUH�VWLOO�YLVLEOH�LQ�WKH�ODWH���WK�DQG�HDUO\���WKFHQWXULHV��EXW� WKH� VLWH� LV�QRZ�EXLOW� RYHU�� � ,Q������ WKH�YLOODJH�RI�1HZWRQ�RI� %HQFKDU�1HZWRQPRUH��ZDV�VDLG�WR�VWDQG�¨H[DFWO\�ZLWKLQ©�WKH�HQFDPSPHQW�� �7KH�URDG�PDS�RI�����VKRZV�WKH�EXLOGLQJV�RI�1HZWRQPRUH�H[WHQGLQJ�IURP�WKH� HDVW�VLGH�RI� WKH�PDQVHJURXQGV�� ZKLFK� LPSOLHV� WKDW� SDUW� RI� WKH� ZHVWHUQ� HGJH� RI� WKH� HQFDPSPHQW� PD\� OLHZLWKLQ�WKH�QRUWK�HDVW�HQG�RI�WKH�SURSRVHG�GHYHORSPHQW�DUHD���7KH�HQWUHQFKPHQW�LV�QRWUHFRUGHG� RQ� DQ\� RI� WKH�PDSV� H[DPLQHG� LQ� WKLV� VWXG\�� � 7KDW� LW�ZDV� FRQVLGHUHG� WR� EH5RPDQ�LPSOLHV�WKDW�LW�LV�XQOLNHO\�WR�KDYH�EHHQ�D�UHFHQW�GHIHQVLYH�ZRUN�UHODWLQJ�WR�WKH-DFRELWH�5LVLQJV�RI������RU�������LW�PD\�KDYH�EHHQ�SUHKLVWRULF�RU�PHGLHYDO�LQ�RULJLQ�WKH� XUQ� IXOO� RI� DVKHV� DQG� WKH� ¨5RPDQ� WULSRG©� IRXQG� QHDUE\� LQ� WKH� ��WK� FHQWXU\�PD\KDYH�EHHQ�RI�%URQ]H�$JH�DQG�PHGLHYDO�GDWHV�UHVSHFWLYHO\�
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��� 7KH�6LWH��,OOXV���
��� 7KH�SURSRVHG�GHYHORSPHQW�VLWH�RFFXSLHV�D�IOXYLDO�JODFLDO�VORSLQJ�WHUUDFH�DW�WKH���� PFRQWRXU�OLQH�RQ�ORZ�O\LQJ�JURXQG�QRUWK�ZHVW�RI�WKH�FRQIOXHQFH�RI� WKH�5LYHUV� &DXOGHUDQG�6SH\�� �7R�WKH�LPPHGLDWH�QRUWK�RI� WKH�VLWH� LV�D�VPDOO�JODFLDO� ORFK�� �7KH�VLWH� LV�DQRSHQ� ILHOG� RQ� WKH� QRUWK� VLGH� RI� WKH� /DJJDQ� 5RDG� �$� ����� �� P� WR� WKH� ZHVW� RI� LWVMXQFWLRQ�ZLWK�WKH�%�����RQ�WKH�VRXWK�ZHVWHUQ�HGJH�RI�1HZWRQPRUH�

7KH�QDWLRQDO� JULG� UHIHUHQFH� DW� WKH� VLWH� FHQWUH� LV�11���������� �7KH� VLWH� OLHV� EHWZHHQH[LVWLQJ�KRXVLQJ�RQ�WKH�HDVW�DQG�ZHVW�DQG�D�VPDOO�ORFK��/RFK� QD�/HRED��WR�WKH�QRUWK�,Q� WRWDO� WKH� SURSRVHG� GHYHORSPHQW� VLWH� FRYHUV� DQ� DUHD� RI� �����+D�� � 7KH� VLWH� FDQ� EHFRQYHQLHQWO\�GLYLGHG�QRUWK�WR�VRXWK�
��� 7KH� VRXWKHUQ� SDUW� LV� UHJXODU� LQ� VKDSH� IRUPLQJ� D� UHFWDQJOH�PHDVXULQJ� ���� P� HDVW� WRZHVW� DQG� �� P� QRUWK� WR� VRXWK�� � ,W� ULVHV� JHQWO\� QRUWKZDUG� IURP� D� KHLJKW� RI� ��� P2UGQDQFH�'DWXP��2'��WR���� P��2'��DQG�IRUPV�D�ULGJH���+\GURHOHFWULF�FDEOHV�FDUULHGRQ� WZR�ZRRGHQ�SROHV� UXQ�HDVW� WR�ZHVW� DFURVV� WKH� ULGJH�GLYLGLQJ� WKH�QRUWK� DQG� VRXWKSDUWV�RI�WKH�VLWH�
��� 7KH�QRUWKHUQ�SDUW�RI�WKH�VLWH�H[WHQGV�IXUWKHU�WR�WKH�HDVW�DORQJ�WKH�UHDU�RI�SURSHUWLHV�RQWKH�VLWH©V�HDVW�VLGH�ZKHUH�LW�LV�ERXQGHG�E\�D�UHFHQW�KRXVLQJ�GHYHORSPHQW���7KH�QRUWKHUQDUHD�PHDVXUHV���� P�HDVW� WR�ZHVW�ZLWK�D� �� P HDVWHUQ�ERXQGDU\�DQG�D��� P�ZHVWHUQERXQGDU\���,W�KDV�DQ�LUUHJXODU�QRUWKHUQ�ERXQGDU\�OLQH�ZKLFK�IROORZV�WKH�EDVH�RI�VKDUSO\ULVLQJ� JODFLDO� ULGJH�EHKLQG�ZKLFK� OLHV� D� ORFK�� �7KH� QRUWKHUQ� DUHD� RI� WKH� VLWH� IRUPV� DWHUUDFH�ZLWK�D�ORZ�ULGJH�H[WHQGLQJ�HDVW�WR�ZHVW�DFURVV�WKH�FHQWUDO�SDUW�RI�WKH�DUHD���7KHKLJKHVW�SDUW�RI�WKH�ULGJH�LV�DW�LWV�ZHVW�HQG�ZKHUH�LW�UHDFKHV���� P��2'����2Q�WKH�QRUWKVLGH� RI� WKH� ULGJH� LV� D� VOLJKW� GLS� RU� GHSUHVVLRQ� UHSUHVHQWLQJ�ZKDW� RQFH�ZDV� D� SRRUO\GUDLQHG�DUHD���7KLV�GHSUHVVLRQ�PHDVXUHV�DSSUR[LPDWHO\����[��� P�
��� 0HWKRGRORJ\

68$7�/WG�DELGHV�E\�WKH�&RGHV�RI�&RQGXFW�DQG�$SSURYHG�3UDFWLFH�DQG�6WDQGDUGV�RIWKH�,QVWLWXWH�RI�)LHOG�$UFKDHRORJLVWV�
��� 7KH�EULHI�IRU�WKH�HYDOXDWLRQ��15����SUHSDUHG�E\�+LJKODQG�&RXQFLO�$UFKDHRORJ\�8QLWUHTXLUHG� WKDW� ���� RU� ����� P×� RI� WKH� VLWH� VKRXOG� EH� VDPSOHG� IRU� HYDOXDWLRQ� DQGUHFRUGLQJ���7KLV�ZDV�DFKLHYHG�E\�WKH�H[FDYDWLRQ�RI�QLQH�WUHQFKHV��ZKLFK�SURGXFHG�DQDUHD� VOLJKWO\� LQ� H[FHVV� RI� WKH� UHTXLUHG� ILJXUH�� � $OO� WUHQFKHV�� H[FHSW� IRU� D� PDFKLQHVRQGDJH�� ZHUH� � P� ZLGH�� � 7KH� WUHQFK� H[FDYDWLRQV� ZHUH� FDUULHG� RXW� E\� D� WUDFNHGH[FDYDWRU�XVLQJ� D� � P VPRRWK�HGJHG�GLWFKLQJ�EXFNHG�� �7RSVRLO� DQG�DQ\� VXEVRLO�ZDVUHPRYHG�VR�WKDW�IHDWXUHV�FXW�LQWR�WKH�QDWXUDO�FRXOG�EH�REVHUYHG��FOHDQHG�DQG�UHFRUGHG�7KUHH���� P ORQJ�WUHQFKHV������� DQG��� ZHUH�SODFHG�LQ�WKH�VRXWKHUQ�SDUW�RI�WKH�VLWHH[WHQGLQJ�VOLJKWO\�LQWR�WKH�QRUWKHUQ�DUHD���7KH\�ZHUH�DOO�LQ�SDUDOOHO�DQG�DOLJQHG�QRUWKWR�VRXWK���2Q�WKH�QRUWKHUQ�SDUW�RI�WKH�VLWH�ZHUH�WUHQFKHV������� P�LQ�OHQJWK�������� P�LQOHQJWK�DQG�������� P�LQ�OHQJWK�

7UHQFKHV��� DQG��� ZHUH�ERWK��� P LQ�OHQJWK�ZKLOH� WUHQFK��� ZDV�� P� ORQJ�DQG�� PZLGH�� � )HDWXUHV� WKRXJKW� WR� EH� RI� DUFKDHRORJLFDO� ZRUWK� IRXQG� LQ� WKH� HYDOXDWLRQ� ZHUHJLYHQ�IHDWXUH�QXPEHUV�SUHIL[HG�ZLWK�WKHLU�WUHQFK�QXPEHU���7KH\�ZHUH�KDQG�FOHDQHG�DQGUHFRUGHG� DQG� VRLO� VDPSOHV� ZHUH� WDNHQ� ZKHUH� FRQVLGHUHG� DSSURSULDWH�� � 7KUHHDUFKDHRORJLFDOO\�VLJQLILFDQW�FDLUQV�ZHUH�LGHQWLILHG�WKDW�ZRXOG�UHTXLUH�D�VHFRQG�SKDVH�RIDUFKDHRORJLFDO�LQYHVWLJDWLRQ�
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��� $� IXUWKHU� EULHI� E\�+LJKODQG�&RXQFLO� $UFKDHRORJ\�8QLW�ZDV� SUHSDUHG� IRU� WKH� VHFRQGSKDVH�RI�DUFKDHRORJLFDO�ZRUN��15����ZKLFK�UHTXLUHG�WKH�WKUHH�VWRQH�FDLUQV�WR�EH�IXOO\H[SRVHG�WR� LGHQWLI\�DQG�UHFRUG�WKHLU�IRUP��IXQFWLRQ�QDWXUH��H[WHQW�DQG�GDWH�� �$IWHU� WKHSDUDPHWHUV�RI�WKH�FDLUQV�ZHUH�HVWDEOLVKHG��VDPSOH�DUHDV�RI�WKH�IHDWXUHV�ZHUH�FOHDQHG�WRIXOO\�H[SRVH�WKH�VWRQHV�WR�GHWHUPLQH�ZKHWKHU�WKHUH�ZDV�DQ\�VXUYLYLQJ�VWUXFWXUH�WR�WKHP�6DPSOH� WUHQFKLQJ� DFURVV� WKH� IHDWXUH� ZDV� WKHQ� XQGHUWDNHQ� LQ� RUGHU� WR� DVVHVV� WKHFKDUDFWHU� DQG� HVWDEOLVK� WKH� SUHVHQFH� RU� QRW� RI� DQ\� VLJQLILFDQW� VXUYLYLQJ� VRLOV�5HFRUGLQJ�RI�WKH�IHDWXUHV�IROORZHG�VWDQGDUG�H[FDYDWLRQ�SURFHGXUHV�DQG�WKH�ORFDWLRQ�RIHDFK�IHDWXUH�ZDV�DFFXUDWHO\�SORWWHG�E\�DQ�('0�
��� $UFKDHRORJLFDO�5HVXOWV��,OOXV���
��� 3KDVH�����(YDOXDWLRQ �15���

7KH�WRSVRLO�RU�SORXJK�VRLO�ZDV����� P�WR����� P�LQ�GHSWK�DQG�DYHUDJHG�DERXW����� PLQ�GHSWK�� � ,W�FRPSULVHG�PRGHUDWHO\�VWRQ\�GDUN�ORDP�� �7KH�QDWXUDO�GHSRVLWV�EHORZ�WKHSORXJK�VRLO�ZHUH�IOXYLR�JODFLDO�LQ�QDWXUH�FRPSULVLQJ�EURZQ�RUDQJH�EURZQ�DQG�\HOORZVDQGV�� JUDYHO� DQG� VLOWV�� PDLQO\� YHU\� VWRQ\� EXW� ZLWK� VRPH� DUHDV� RI� VDQG� RU� VLOWFRQWDLQLQJ�YHU\�OLWWOH�VWRQH�
)LYH�DUFKDHRORJLFDO�IHDWXUHV�ZHUH�UHFRUGHG� D�SDWFK�RI�EXUQW�VLOW�LQ�WUHQFK�����D�GHSRVLWRI�FKDUFRDO�ULFK�ORDP�LQ�WUHQFK�����DQG�WKUHH�FDLUQV�RI�FREEOH�VL]H�URXQGHG�ILHOGVWRQHLQ� WUHQFKHV������� DQG�����2QH�PRGHUQ� ILHOG�GUDLQ� UXQQLQJ�QRUWK� WR� VRXWK�GRZQ� WKHVLGH�ZDV�REVHUYHG�LQ�WUHQFKHV���������DQG����
,Q�WUHQFK�����IHDWXUH������ZDV�ORFDWHG��� P�IURP�WKH�WUHQFK�VRXWK�HQG�DQG����� P�LQIURP�WKH�HDVW�HGJH���7KH�IHDWXUH�ZDV�D�VPDOO�LUUHJXODU�VKDSHG�SDWFK�RI�RUDQJH�EURZQKHDW� DIIHFWHG� VLOW�ZLWK�RFFDVLRQDO� IUDJPHQWV�RI� FKDUFRDO�� � ,W� KDG� D[LDO� GLPHQVLRQV� RI�����[����� P�ZLWK�D�PD[LPXP�GHSWK�RI������ P���7KH�VLOW�ZDV�VHFWLRQHG�DQG�D�VDPSOHWDNHQ�� � 1R� GDWLQJ� HYLGHQFH� ZDV� IRXQG� DQG� WKH� IXQFWLRQ� RI� WKH� IHDWXUH� ZDV� QRWDVFHUWDLQHG���,W�SUREDEO\�UHSUHVHQWV�QDWXUDO�VLOW�VFRUFKHG�LQ�VLWX�IURP�D�KHDUWK���,W�ZDVFRQVLGHUHG�IXUWKHU�ZRUN�RQ�WKLV�IHDWXUH�ZDV�QRW�QHFHVVDU\�
,Q�WUHQFK�����IHDWXUH������ZDV�ORFDWHG������ P�IURP�WKH�WUHQFK�VRXWK�HQG�DQG����� PLQ� IURP� WKH� WUHQFK� HDVW� VLGH�� � ,W� UHSUHVHQWHG� D� VSUHDG� RI� GDUN� VDQG\� VLOW� ORDP�ZLWKSDWFKHV�RI�FKDUFRDO��KDYLQJ�D�PD[LPXP�GHSWK�RI����� P���,W�KDG�D[LDO�GLPHQVLRQV�RI� [ ���� P�DQG�ZDV�DOLJQHG�HDVW�WR�ZHVW�� �7KH�IHDWXUH�KDG�QR�GHILQHG�UHJXODU�FXW�DQGRYHUOD\�D�GHSUHVVLRQ�LQ�WKH�QDWXUDO�RUDQJH�EURZQ�VDQG\�VLOW���7KH�IHDWXUH�ZDV�FXW�RQ�LWVZHVW�VLGH�E\�D�PRGHUQ� ILHOG�GUDLQ�� �)HDWXUH������ZDV� VHFWLRQHG� DQG�VDPSOHG�EXW�QRGDWLQJ�HYLGHQFH�ZDV�UHFRYHUHG���,W�ZDV�FRQVLGHUHG�WKDW�WKH�IHDWXUH�PLJKW�UHSUHVHQW�WKHILOO�RI�D�YRLG�FDXVHG�E\�WKH�FOHDUDQFH�RI�D�ODUJH�VWRQH���,W�ZDV�FRQVLGHUHG�WKDW�QR�IXUWKHUZRUN�ZDV�QHFHVVDU\�RQ�WKLV�IHDWXUH�
$OVR�LQ�WUHQFK��� D�FDLUQ�IHDWXUH��������ZDV�UHFRUGHG�DW��� P�WR�WKH�QRUWK�RI�WKH�WUHQFKVRXWK�HQG�� �7KH� IHDWXUH�ZDV� IXUWKHU�H[SRVHG� LQ� WKH� HDVW� HQG�RI� WUHQFK��� ZKLFK�ZDVORFDWHG�VR�DV�WR�MRLQ�WUHQFK��� DQG�WKXV�H[SRVH�PRUH�RI�WKH�VWRQHV���7KH�FDLUQ�IHDWXUHFRXOG� QRW� EH� GHWHFWHG� RQ� WKH� VLWH� VXUIDFH� DQG� WKH� WRS� RI� WKH� FDLUQ� ZDV� FRYHUHG� E\���� P� RI� WRSVRLO�� � 7KH� FDLUQ� ZDV� REORQJ�� DOLJQHG� HDVW� WR� ZHVW� DQG� PHDVXUHG��� [ ��� P���,W�FRPSULVHG�D����� P WKLFN�VSUHDG�RI�ORRVH�ILHOG�FREEOHV��PDLQO\�PHGLXPWR�ODUJH�LQ�VL]H�
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7KH� VXUIDFH� RI� WKH� IHDWXUH� ZDV� IDLUO\� IODW� DQG� WKH� WRS� VWRQHV� ZHUH� LQ� D� PDWUL[� RIELRWXUEDWHG�WRSVRLO�ZKLOH� WKH� ORZHU�VWRQHV�ZHUH�HPEHGGHG�ZLWKLQ�WKH�QDWXUDO�VLOW�� � ,QWUHQFK� ���� D� � P ZLGH� VHFWLRQ� RI� FREEOHV� ZDV� UHPRYHG� E\� PDFKLQH� EXW� QRDUFKDHRORJLFDO� IHDWXUHV�ZHUH�REVHUYHG�EHORZ�� �$� VWULS�RI� FREEOHV� ���� [ ���� P ZDVKDQG�GXJ��FOHDQHG�DQG�UHFRUGHG�DQG�D�VPDOO� VRQGDJH�ZDV�PDGH�LQWR�WKH�VWRQHV�EXW�QRGDWLQJ� HYLGHQFH� ZDV� UHFRYHUHG�� � 7KH� IHDWXUH� DSSHDUV� WR� EH� PDQ�PDGH�� DQG� ZDVSUREDEO\� KLJKHU� ZKHQ� ILUVW� FRQVWUXFWHG� EXW� KDV� VXEVHTXHQWO\� VXIIHUHG� WUXQFDWLRQ� E\PRGHUQ�SORXJKLQJ��PRGHUQ�SORXJK�FXWV�ZHUH�QRWHG�RQ� VRPH�RI� WKH� WRS� VWRQHV��� �1RPRGHUQ� SRWWHU\� ZDV� IRXQG� DPRQJVW� WKH� ORZHU� VWRQHV� DV� ZRXOG� EH� H[SHFWHG� LI� WKHIHDWXUH� KDG� EHHQ� FRQVWUXFWHG� LQ� WKH� PRGHUQ� SHULRG�� � 7KLV� IHDWXUH� ZDV� IXUWKHULQYHVWLJDWHG�LQ�WKH�VHFRQG�SKDVH�RI�ILHOGZRUN��15���
,Q�WUHQFK���� IHDWXUH������UHSUHVHQWHG�DQRWKHU�FDLUQ�VLPLODU�LQ�FRQVWUXFWLRQ�WR�IHDWXUH�������,W�ZDV�ORFDWHG�DW��� P�IURP�WKH�WUHQFK�ZHVW�HQG���,W�ZDV�DERXW����� P�EHORZ�WKHVXUIDFH� DQG� ���� P� WKLFN�� � 7KH� XSSHU� VWRQHV� ZHUH� LQ� ELRWXUEDWHG� WRSVRLO� ZKLOH� WKHORZHU�VWRQHV�ZHUH�HPEHGGHG�LQ�QDWXUDO�VLOW���$�VPDOO�VRQGDJH�LQWR�WKH�VWRQHV�IRXQG�QRGDWLQJ� HYLGHQFH�� � 7KLV� IHDWXUH� ZDV� IXUWKHU� LQYHVWLJDWHG� LQ� WKH� VHFRQG� SKDVH� RIILHOGZRUN��15���
,Q�WUHQFK�����IHDWXUH������UHSUHVHQWHG�DQRWKHU�FDLUQ�EXW�PXFK�ODUJHU�WKDQ�WKH�FDLUQV�LQWUHQFKHV��� DQG����� �7KH�WRS�RI�WKH�FREEOHV�ZDV�DERXW����� P�EHORZ�WKH�VXUIDFH�DQGIRUPHG�D�OD\HU�DERXW����� P�WKLFN���7KH FDLUQ��DV�PHDVXUHG�DW�WKLV�VWDJH��PHDVXUHG�DWOHDVW��� P�ORQJ�DQG�� P�ZLGH�EXW�FRQWLQXHG�LQWR�WKH�ZHVW��QRUWK�DQG�VRXWK� EDXONV���$PDFKLQH� VRQGDJH� UHYHDOHG� WKDW� WKH� VWRQHV� ERWWRPHG� RQWR� JUH\� VLOW� DQG� QRDUFKDHRORJLFDO�IHDWXUHV�ZHUH�REVHUYHG�LQ�WKH�VLOW���$�KDQG� VRQGDJH�PHDVXULQJ���[�� PLQWR�WKH�VWRQHV�WKHPVHOYHV�UHYHDOHG�WKDW��WR�WKH�QRUWK�RI�WKH�SDFNHG�FREEOHV�WKH�VWRQHFRQWHQW�ZDV�PXFK�OHVV���%HORZ�WKH�VWRQHV��ZLWKLQ�WKH�DUHD�RI�OHVV�VWRQH��ZDV�D�OD\HU�RIOLJKW�JUH\�VDQG�ZLWK�D�PD[LPXP�WKLFNQHVV�RI����� P�RYHU�D�GHSRVLW�RI�QDWXUDO�JUH\�VLOW�7KLV�IHDWXUH�ZDV�IXUWKHU�LQYHVWLJDWHG�LQ�WKH�VHFRQG�SKDVH�RI�ILHOGZRUN��15���

��� 3KDVH�,,���)XUWKHU�:RUN�RQ�WKH�&DLUQV��15������,OOXV�����
)RU� SXUSRVHV� RI� 3KDVH� ,,� WKH� FDLUQV� ZHUH� UHQXPEHUHG� DV� IROORZV�� &DLUQ� �� �DW� WKHMXQFWLRQ�RI�WUHQFKHV��� DQG������&DLUQ����DW�WKH�HDVW�HQG�RI�WUHQFK�����DQG�&DLUQ�����WKHODUJH�IHDWXUH��DW�WKH�ZHVW�HQG�RI�WUHQFK�������(DFK�FDLUQ�ZDV�JLYHQ�LWV�RZQ�GLVFUHWH�VHWRI�FRQWH[W�QXPEHUV��SUHIL[HG�E\�WKH�FDLUQ�QXPEHU�
&DLUQ���ZKHQ�IXOO\�H[SRVHG�PHDVXUHG�� P�HDVW� WR�ZHVW�E\����� P�QRUWK�WR�VRXWK�� �$� P ZLGH�WUHQFK�DFURVV� WKH� IHDWXUH�KDG�EHHQ�PDGH�ZLWK� WKH�PDFKLQH�GLWFKLQJ�EXFNHWGXULQJ�WKH�HYDOXDWLRQ���7KH�VRXWKHUQ�HGJH�RI�WKH�IHDWXUH�ZDV�UHODWLYHO\�VWUDLJKW�ZKLOHWKH�QRUWKHUQ�HGJH�ZDV�FXUYHG�� � ,W�KDG�EHHQ�SODFHG�RQ�VOLJKWO\�VORSLQJ�JURXQG�ZLWK�DQRUWKZDUG�ULVH�RI�DERXW����� P���7KH�WRS�FDLUQ�VWRQHV�ZHUH�FOHDQHG�E\�KDQG�DQG�D�� PZLGH�VHFWLRQ�RI�VWRQHV�ZHUH�SODQQHG�DQG�WKHQ�UHPRYHG�E\�KDQG���7KH�UHPRYDO�RI�WKHVWRQHV�UHYHDOHG�RFFDVLRQDO� VKHUGV�RI�PRGHUQ���WK���WK�SRWWHU\�ZLWKLQ�WKH� ELRWXUEDWHGVRLO�������WKDW�KDG�ZRUNHG�WKHLU�ZD\�EHWZHHQ�WKH�WRS�VWRQHV�GXH�WR�PRGHUQ�SORXJKLQJ�1R�GDWLQJ�HYLGHQFH�ZDV�IRXQG�LQ�VRLO�������DURXQG�WKH�ORZHU�VWRQHV���7KH� VWRQHV������YDULHG�LQ�VL]H�IURP�ODUJH�SHEEOHV�WR�ODUJH�FREEOHV�DQG�ZHUH�WZR�OD\HUV�RU�DERXW����� PWKLFN���7KHUH�ZDV�QR�IRUPDO�VWUXFWXUH�WR�WKH�FDLUQ��WKH�VWRQHV�KDG�EHHQ�UDQGRPO\�SODFHGDQG�DQ\�RULJLQDO�YRLGV�KDG�EHHQ�ILOOHG�ZLWK�ELRWXUEDWHG�VRLO�
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%HORZ� WKH� VWRQHV�ZDV� D� OD\HU�RI� VDQG\� VLOW� ������� ���� P� WKLFN�� VRPH�RI� WKH� ERWWRPVWRQHV� ZHUH� LPSDFWHG� LQWR� WKLV� GHSRVLW�� � 7KH� VDQG\� VLOW� ������ ZDV� LQWHUSUHWHG� DV� DIRUPHU� JURXQG� VXUIDFH� XSRQ� ZKLFK� WKH� FDLUQ� VWRQHV� KDG� EHHQ� GXPSHG�� � $� ��� OLWUHVDPSOH�ZDV� WDNHQ� IURP�GHSRVLW� ����� �$� VRQGDJH� ���� P ZLGH� DQG� ���� P� GHHS�ZDVPDGH� WKURXJK�GHSRVLWV� EHORZ������ �7KLV� UHYHDOHG� D� VHTXHQFH� RI� QDWXUDO� JUDYHOV� DQGVDQGV�DV�IROORZV���'HSRVLW������VDQG�DQG�SHEEOHV����� P�WKLFN��VDQG\�VLOW���������� PWKLFN��VKLQJOH�JUDYHO���������� P�WKLFN��DQG�ILQH�VKLQJOH��������QRW�ERWWRPHG��
&DLUQ�����,OOXV���DQG����LQ�WUHQFK�����ZDV�ORFDWHG��� P�WR�WKH�HDVW�RI�&DLUQ���� �:KHQIXOO\�H[SRVHG�LW�PHDVXUHG����� P�HDVW�WR�ZHVW�DQG����� P�QRUWK�WR�VRXWK��EHLQJ�RYDO�LQVKDSH�� �7KH� FDLUQ�KDG�EHHQ�EXLOW� RQ� VORSLQJ� JURXQG� �������������� P�2'��� �2Q� WKHQRUWK�VLGH�RI�WKH�FDLUQ�WKH�VWRQHV�FRXOG�EH�VHHQ�DV�EHLQJ�XS�DJDLQVW� WKH�JURXQG�VORSHZKLOH�RQ�WKH�VRXWK�VLGH�WKH�VWRQHV�ZHUH�IUHH�VWDQGLQJ���7KH�FDLUQ�VXUIDFH�VWRQHV�ZHUHFOHDQHG� DQG� D� � P ZLGH� VORW� ZDV� H[FDYDWHG� QRUWK� WR� VRXWK� DFURVV� WKH� FHQWUH� RI� WKHFDLUQ���7KH�VXUIDFH�RI�WKH�VORW�ZDV�SODQQHG�DQG�WKHQ�WKH�VWRQHV�ZHUH�UHPRYHG�E\�KDQG�GRZQ� WR� WKH� XQGHUO\LQJ� GHSRVLW�� � 7KH� GHSRVLW� RI� FDLUQ� VWRQHV�� ����� KDG� D�PD[LPXPGHSWK�RI����� P���([FDYDWLRQ�RI�WKH�VORW�FRQWLQXHG�EXW�GXH�WR�WKH�XQVWDEOH�QDWXUH�RI�WKHXQGHUO\LQJ� VDQG\�GHSRVLWV� LW�ZDV� VWHSSHG� LQ�RQ�ERWK� VLGHV� WR� D�ZLGWK�RI� ���� P�� � ,QRUGHU� WR� H[DPLQH� WKH� XQGHUO\LQJ� QDWXUDO� VWUDWD� WKH� VORW�ZDV� H[FDYDWHG� WR� D� GHSWK� RI���� P ������� P�2'��EHORZ�WKH�VXUIDFH�RI�WKH�FDLUQ�
7KH� UHPRYDO� RI� WKH� VXUIDFH� FDLUQ� VWRQHV� ������ UHYHDOHG� WKH� SUHVHQFH� RI� EODFNELRWXUEDWHG�WRSVRLO�������EHWZHHQ�WKH�WRS�VWRQHV���$V�LQ�&DLUQ���D�IHZ�VKHUGV�RI���WKFHQWXU\�SRWWHU\�ZHUH� IRXQG� LQ������ �$�GHSRVLW�RI�RUDQJH�EURZQ�VDQG\�VLOW� ������KDGDFFXPXODWHG�EHWZHHQ�VWRQHV�EHORZ�WKH�ELRWXUEDWHG�WRSVRLO�
7KH�FDLUQ�VWRQHV�KDG�EHHQ�SODFHG�RQ�DQ�HDUOLHU�JURXQG�VXUIDFH�FRPSULVLQJ�PRGHUDWHO\VWRQ\��RUDQJH�EURZQ��VDQG\��VLOW������������ P�WKLFN���$W�WKH�QRUWK�HGJH�RI�WKH�FDLUQ�WKHVWRQHV�DQG�GHSRVLW�����RYHUOD\�D�GHSRVLW�RI�RUDQJH�EURZQ�VLOW\�VDQG�������FRQWDLQLQJDEXQGDQW� SHEEOHV�� � 'HSRVLW� ����ZDV� FRQVLGHUHG� WR� EH� WKH� UHVXOW� RI� KLOOZDVK�� � $OVREHORZ�WKH�VWRQHV�DQG�RYHU�����ZDV�D�VPDOO�SDWFK�RI�EODFN�RUJDQLF�VDQG\�VLOW�������WKDWDSSHDUHG� WR� KDYH� EHHQ� FDXVHG� E\� ELRWXUEDWLRQ� DURXQG� VRPH� RI� WKH� ORZHU� VWRQHV�%HORZ������ZDV�D����� P�WKLFN�GHSRVLW�RI�RUDQJH�EURZQ�VLOW\�VDQG����ZKLFK�PHUJHGZLWK�����DQG�ZDV�FRQVLGHUHG�WR�EH�WKH�VXEVRLO�IRU�������%HORZ�����ZDV�D����� P�WKLFNGHSRVLW�RI�PLG�WR�OLJKW�EURZQ�VLOW\�VDQG��������ZLWK�VRPH�VPDOO�OHQVHV�RI�EDQGHG�VDQGRQ� LWV� XSSHU� VXUIDFH�� � 7KUHH� VPDOO� URGHQW� WXQQHOV� �SRVVLEO\� UDW�� KDG� SHQHWUDWHG� LQWRGHSRVLW�������'HSRVLW�����RYHUOD\�GHSRVLW������D����� P�WKLFN��JUH\�EURZQ�VDQG\�VLOWZLWK� DEXQGDQW� JUDYHO�� SHEEOHV�� XS� WR� ODUJH� FREEOH� VL]H� VWRQH�� � 'HSRVLW� ���� KDG� DVORSLQJ�VRXWK�HGJH�DQG�ZDV�FRQILQHG�WR�WKH�QRUWK�SDUW�RI�WKH�VHFWLRQ���([WHQGLQJ�EHORZ���� DQG� ����ZDV� D� GHSRVLW� RI� ORRVHO\� FRPSDFWHG� VDQG�ZLWK� RFFDVLRQDO� SHEEOHV�� QRWIXOO\� H[FDYDWHG� EXW� DW� OHDVW� ���� P� WKLFN�� � 1R� IXUWKHU� DUFKDHRORJLFDO� IHDWXUHV� RUGHSRVLWV�ZHUH�LGHQWLILHG�EHORZ�WKH�ERWWRP�RI�WKH�FDLUQ�VWRQHV�������
&DLUQ����,OOXV����ZDV�ORFDWHG�LQ�D�VOLJKW�GHSUHVVLRQ�RU�KROORZ�LQ�WKH� QRUWK�ZHVW�FRUQHURI�WKH�VLWH���,W�ZDV�IXUWKHU�H[SRVHG�E\�PDFKLQH�DQG�WXUQHG�RXW�WR�EH�VXEVWDQWLDOO\�ODUJHUWKDQ�H[SHFWHG���7KH�H[SRVHG�SDUW�RI�WKH�IHDWXUH�PHDVXUHG�DSSUR[LPDWHO\��� P�HDVW�WRZHVW�DQG��� P�QRUWK� WR� VRXWK�� �7KH� IHDWXUH�ZDV� VHHQ� WR� H[WHQG� LQWR� WKH�ZHVWHUQ�DQGHDVWHUQ� VHFWLRQV�� � $IWHU� LQLWLDO� VXUIDFH� FOHDQLQJ� LW� ZDV� GHFLGHG� WKDW� VXIILFLHQW� RI� WKHIHDWXUH�KDG�EHHQ�H[SRVHG�IRU�WKH�SXUSRVHV�RI�DUFKDHRORJLFDO�LQYHVWLJDWLRQ���7KH�SDUWO\FOHDQHG� IHDWXUH� FRPSULVHG� D� ODUJH� VSUHDG� RI� VPDOO�ODUJH� FREEOHV� PL[HG� ZLWKELRWXUEDWHG� WRSVRLO� ILOOLQJ� D� VOLJKW� GHSUHVVLRQ� RQ� D� VRXWK�ZHVW�� QRUWK�HDVW� DOLJQPHQW�7KH�VWRQHV�������HGJHG�WKH�VORSH�RI�WKH�GHSUHVVLRQ�RQ�WKH�VRXWK�VLGH�EXW�IHDWKHUHG�RXWWRZDUG�WKH�QRUWK�HGJH�
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$IWHU� D� FHUWDLQ� DPRXQW�RI� FOHDQLQJ�RI� WKH� H[SRVHG� IHDWXUH�� D� VORW� � P ZLGH� DQG� � PORQJ� DOLJQHG� VRXWK�HDVW� WR� QRUWK� ZHVW� ZDV� SODFHG� DFURVV� WKH� IHDWXUH� WR� H[DPLQH� LWVFRQVWUXFWLRQ�LQ�SURILOH�DQG�WR�UHFRUG�VRPH�RI�WKH�XQGHUO\LQJ�VWUDWLJUDSK\���$V�LQ�&DLUQ�� DQG� �� VRPH� VKHUGV� RI� ��WK� FHQWXU\� SRWWHU\� DQG� JODVV� ZHUH� IRXQG� EHWZHHQ� WKHELRWXUEDWHG� VRLO� ������ DQG� WKH� WRS� VWRQHV� RI� WKH� FDLUQ�� � 7KH� FDLUQ� VWRQH� OD\HU� �����ZLWKLQ�WKH�VORW�KDG�D�PD[LPXP�WKLFNQHVV�RI����� P�DQG�ODFNHG�DQ\�IRUPDO�VWUXFWXUH�7KH� ORZHU� FDLUQ� VWRQHV� ZHUH� ZLWKLQ� D� PDWUL[� RI� OHVV� ELRWXUEDWHG� EURZQ� VDQG\� VLOW��������7KH�ERWWRP�RI�WKH�FDLUQ�VWRQHV�����UHVWHG�RQ�DQG�ZHUH�HPEHGGHG�LQWR�D�ILQH�JUH\� VDQG� ������ZKLFK�KDG� VRPH�GDUN�PRWWOHV�RI� ELRWXUEDWHG�PDWHULDO�� �'HSRVLW� ���KDG�D�PD[LPXP�WKLFNQHVV�RI����� P���2Q�LWV�VRXWK�VLGH�������RYHUOD\�D�GHSRVLW�RI�GDUNRUDQJH�VLOW�RU�VLOW\�VDQG�������ZKLFK�ZDV�FRQVLGHUHG�D�QDWXUDO�GHSRVLW�RQ�WKH�VORSH�RIWKH�GHSUHVVLRQ����2Q�WKH�QRUWKHUQ�VLGH�RI�������LWV�HGJH�ZDV�PXFK�OHVV�GLVWLQFW�DQG�LWPHUJHG�JUDGXDOO\�LQWR�DQ�RUDQJH�JUH\�VLOW���%HORZ�GHSRVLW������ZDV�D�GHSRVLW�RI�JUH\EURZQ�VDQG\�JUDYHO�ZLWK�DEXQGDQW�VWRQH�UDQJLQJ�LQ�VL]H�IURP�VPDOO�FREEOHV� WR�VPDOOERXOGHUV� ������� �'HSRVLW�����ZDV�H[FDYDWHG� WR� D�PD[LPXP�GHSWK�RI����� P�EXW�QRWERWWRPHG���1R�IXUWKHU�DUFKDHRORJLFDO�IHDWXUHV�RU�GHSRVLWV�ZHUH�IRXQG�EHORZ�WKH�VWRQHVRI�WKH�FDLUQ�
��� *HQHUDO�'LVFXVVLRQ
��� 7KH�HYDOXDWLRQ��15�����ZKLFK�FRYHUHG�����RI�WKH�VLWH�DUHD��HVWDEOLVKHG�WKH�QDWXUH�DQGGHSWK� RI� WKH� WRSVRLO� DV� EHLQJ� D� GDUN� ORDP� ���� P� WR� ���� P� LQ� WKLFNQHVV� RYHUOD\LQJYDULDEOH�JODFLDO�GHSRVLWV� FRPSULVLQJ� IRU� WKH�PRVW� SDUW� VWRQ\� VDQGV�� JUDYHOV� DQG� VLOWV�2I�WKH�ILYH�DUFKDHRORJLFDO� IHDWXUHV� LGHQWLILHG�DV�EHLQJ� UHOHYDQW� LW�ZDV�FRQFOXGHG� WKDWRQO\� WKH� WKUHH� VWRQH� FDLUQV� UHTXLUHG� IXUWKHU�ZRUN�� � ,W� ZDV� DOVR� QRWHG� WKDW� D�PRGHUQFHUDPLF�ILHOG�GUDLQ�H[WHQGHG�GRZQ�WKH�IURP�WKH�WRS�QRUWK�ZHVW�FRUQHU�RI�WKH�VLWH�WR�WKHERWWRP�VRXWK�HDVW�FRUQHU�DQG�ZDV�REVHUYHG�LQ�WUHQFKHV������� DQG������1R�IHDWXUHV�RUGHSRVLWV�UHODWLQJ�WR�D�SRVVLEOH�5RPDQ�FDPS�ZHUH�LGHQWLILHG�
��� 7KH� HYDOXDWLRQ� UHYHDOHG� WKDW� DOO� WKUHH� FDLUQV�ZHUH� EXULHG� EHORZ� WKH� SUHVHQW� WRSVRLO�ZHUH�VHW�XSRQ�WKH�QDWXUDO�RU�SHUKDSV�DQ�HDUOLHU�JURXQG�VXUIDFH�DQG�UHYHDOHG�QR�GDWLQJHYLGHQFH�DW�OHDVW�ZLWKLQ�WKH�SDUWV�WKDW�ZHUH�GLVPDQWOHG���:LWK�UHJDUG�WR�GDWLQJ��LW�ZRXOGEH� H[SHFWHG� WKDW� WKH� FDLUQV� ZRXOG� FRQWDLQ� PRGHUQ� RU� HDUO\� PRGHUQ� SRWWHU\� VKHUGVDPRQJVW�WKH�ERWWRP�VWRQHV�LI�WKH\�ZHUH�FRQVWUXFWHG�ZLWKLQ�WKHVH�SHULRGV�DV�WKHUH�ZHUHQXPHURXV�VXFK�VKHUGV�ZLWKLQ�WKH�SUHVHQW�WRSVRLO���7KH�FDLUQV�ZHUH�FRQVLGHUHG�WR�KDYHJRRG� DUFKDHRORJLFDO� SRWHQWLDO� DQG� LW� ZDV� FRQVLGHUHG� WKDW� WKH\� FRXOG� ZHOO� UHSUHVHQWSUHKLVWRULF� DFWLYLW\� GDWLQJ� IURP� WKH� 1HROLWKLF� �DSSUR[LPDWHO\� ���������� %&�� RU%URQ]H�$JH�����������%&��DQG�PD\�RYHUOLH�IXUWKHU�VLJQLILFDQW�DUFKDHRORJLFDO�IHDWXUHVVXFK�DV�ROG�JURXQG�VXUIDFHV��SLWV�RU�HYHQ�EXULDOV�
��� 3KDVH�,,��IXUWKHU�ZRUN��15�����UHYHDOHG�PRUH�RI�WKH�FRQVWUXFWLRQDO�QDWXUH�RI�WKH�FDLUQVDQG�HVWDEOLVKHG�WKH�RYHUDOO�VKDSH�RI�&DLUQV���DQG���� ,W�DOVR�HVWDEOLVKHG�WKDW�EHORZ�WKHVWRQHV� RI� WKH� FDLUQV� WKHUH�ZHUH� QR� IXUWKHU� DUFKDHRORJLFDO� IHDWXUHV� DSDUW� IURP� HDUOLHUJURXQG�VXUIDFHV�IRU�&DLUQV���DQG�����&DLUQ���ZDV�PXFK�ODUJHU�WKDQ�H[SHFWHG��DQG�ZDVVKRZQ�WR�KDYH�ILOOHG�ZKDW�ZDV�DW�RQH�WLPH�D�QDWXUDO�ZHW�KROORZ���&DLUQ���ZDV�QRW�IXOO\H[FDYDWHG� DW� LWV� QRUWK�HDVWHUQ� HQG�� � 1R� HYLGHQFH� ZDV� IRXQG� GXULQJ� WKH� H[FDYDWLRQZKLFK�FRXOG�GHILQLWHO\�GDWH�WKH�FRQVWUXFWLRQ�RI�WKH�FDLUQV�
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��� 2I� LPSRUWDQFH�ZHUH� WKH� UHVXOWV� IURP� WKH� VRLO� VDPSOH� WDNHQ� RI� ������� WKH� ROG� JURXQGVXUIDFH�EHORZ�WKH�VWRQHV�RI�&DLUQ�����7KH�VDPSOH�UHYHDOHG�D�VPDOO� VKHUG�RI�SUHKLVWRULFSRWWHU\� DQG� D� VPDOO�ZRUNHG� IOLQW� IODNH� DOVR� EHOLHYHG� WR� EH� SUHKLVWRULF�� � 7KHVH� ILQGVLQGLFDWH� WKDW� SUHKLVWRULF� DFWLYLW\� ZDV� DVVRFLDWHG� ZLWK� WKH� ROG� JURXQG� VXUIDFH� EHORZ&DLUQ���� �1R�VXFK�ILQGV�ZHUH� UHFRYHUHG� IURP� WKH�ROG�JURXQG�VXUIDFH�EHORZ�&DLUQ���$OWKRXJK�&DLUQ���VHDOHG�DQG�ZDV�SDUWO\�HPEHGGHG�LQWR�WKH�SUHKLVWRULF�JURXQG�VXUIDFHLW� LV� QRW� FRQFOXVLYH� HYLGHQFH� WKDW� WKH� FDLUQ� ZDV� DFWXDOO\� FRQVWUXFWHG� LQ� SUHKLVWRULFWLPHV� EXW� VXFK� DQ� DVVRFLDWLRQ�ZRXOG� VWURQJO\� VXJJHVW� WKDW� WKH� FDLUQ� ZDV� D� UHVXOW� RIVXFK�DFWLYLW\�RI�SUHKLVWRULF�GDWH�
��� &RQFOXVLRQV
��� &DLUQV���DQG���RYHUOD\�DQ�ROG�JURXQG�VXUIDFH� UHSUHVHQWHG�E\�&RQWH[WV����� DQG�����:KHQ� VDPSOHV� RI� WKHVH� GHSRVLWV�ZHUH� DQDO\VHG� WKH� UHVXOWV� UHYHDOHG� GDWLQJ� HYLGHQFHUHODWLQJ�WR�WKH�SUHKLVWRULF�SHULRG�EHORZ�&DLUQ���EXW�QR�DUWHIDFWXDO�GDWLQJ�HYLGHQFH�ZDVUHFRYHUHG�IRU�&DLUQV���DQG���� �&DLUQV���DQG���DOVR�OD\�RQ�WKH�VRXWK�VORSH�RI�D� VOLJKWULGJH�DQG�DEXWWHG�WKH�ULGJH�RQ�WKHLU�QRUWK�VLGHV���,W�LV�PRVW�OLNHO\�WKDW�&DLUQV���DQG��UHVXOWHG� IURP� WKH� FOHDUDQFH� RI� SDWFKHV� RU� SORWV� RI� JURXQG� IRU� FXOWLYDWLRQ� SXUSRVHV�7KHLU�SRVLWLRQ�RQ�WKH�VLGH�RI�WKH�ULGJH�VXJJHVWV�WKDW�FXOWLYDWLRQ�ZDV�WDNLQJ�SODFH�RQ�WKHFUHVW�RI�WKH�ULGJH�ZKHUH�WKH�WRSVRLO�ZRXOG�EH�VKDOORZHU�EXW�PRUH�HDVLO\�ZRUNHG�ZLWKFUXGH�DJULFXOWXUDO�LPSOHPHQWV�
��� &DLUQ���ZDV� ORFDWHG� LQ� D� VKDOORZ�KROORZ��ZKLFK�DW� WKH� WLPH�RI� WKH�FDLUQ©V� IRUPDWLRQZDV� ZDWHUORJJHG�� � 7KH� FDLUQ� VWRQHV� ERWWRPHG� RQWR� ILQH� VDQG� ������ ZKLFK� ZDVFRQVLGHUHG� WR�EH� D� JOH\HG�VRLO�� UHVXOWLQJ� IURP�ZDWHUORJJLQJ�� �7KH�EXON�RI� WKH� VWRQHVKDG� DFFXPXODWHG� RQ� WKH� VRXWK� VLGH� RI� WKH� KROORZ�� IHDWKHULQJ� RXW� LQ� D� QRUWKHUO\GLUHFWLRQ�� � 7KLV� ZRXOG� VXJJHVW� WKDW� VWRQHV� ZHUH� DFWXDOO\� WKURZQ� RU� WRVVHG� LQWR� WKHZDWHU� IURP� WKH� VRXWK� VLGH�RI� WKH� IHDWXUH��ZKLFK� ILWV�ZHOO�ZLWK� WKH� VFHQDULR� WKDW� ILHOGFOHDUDQFH�ZDV�WDNLQJ�SODFH�RQ�WKH�ULGJH�WR�WKH�VRXWK�RI�WKH�ZDWHUORJJHG�GLS���7KXV�WKHERJJ\�SDWFK�ZRXOG�EH�D�FRQYHQLHQW�SODFH�WR�GXPS�FOHDUDQFH�VWRQH���,W�VHHPV�WKDW�WKLVSDWFK�RI�JURXQG�ZDV�JLYLQJ�WURXEOH�HYHQ�LQ�PRGHUQ�WLPHV�ZKHQ�D�FHUDPLF�ILHOG�GUDLQZDV�SODFHG�DFURVV�WKH�KROORZ�
��� :LWK�UHJDUG�WR�GDWLQJ��DUWHIDFWXDO�GDWLQJ�HYLGHQFH�UHODWLYH�WR�WKH�SUHKLVWRULF�SHULRG�ZDVUHFRYHUHG�IURP�WKH�GHSRVLWV�UHSUHVHQWLQJ�WKH�ROG�JURXQG�VXUIDFH�������EHORZ�&DLUQ��EXW� QRW� IURP� &DLUQV� �� DQG� ��� � $OWKRXJK� WKH� HYLGHQFH� VXJJHVWV� WKDW� &DLUQ� �� ZDVFRQVWUXFWHG�GXULQJ�WKH�SUHKLVWRULF�SHULRG�LW�LV�QRW�FRQFOXVLYH�SURRI��WKLV�HYLGHQFH�RQO\VKRZV�WKDW�WKH�FDLUQ�ZDV�FRQVWUXFWHG�RYHU�D�SUHKLVWRULF�JURXQG�VXUIDFH�
��� &OHDUDQFH� FDLUQV� FRQVWUXFWHG� LQ� PRGHUQ�� SUH�PRGHUQ� WLPHV� RU� HYHQ� PHGLHYDO� WLPHVZRXOG� DOPRVW� FHUWDLQO\� FRQWDLQ� WKH� RFFDVLRQDO� SRWWHU\� VKHUG�� ZKLFK� ZRXOG� KDYHGHULYHG�IURP�WKH�PDQXULQJ�RI�WKH�ODQG���$�ODFN�RI�GDWLQJ�HYLGHQFH�IURP�ZLWKLQ�D�FDLUQVWUXFWXUH� FRXOG� ZHOO� EH� H[SHFWHG� IURP� ILHOG� FOHDUDQFH� FDLUQV� GDWLQJ� IURP� WKHSUHKLVWRULF� SHULRG� ZKHQ� DUWHIDFWXDO� HYLGHQFH� DYDLODEOH� LQ� VPDOO� DUHDV� RI� FXOWLYDWLRQZRXOG�EH�FRPSDUDWLYHO\�UDUH���7KH�SRVLWLRQV�RI�WKH�WKUHH�FDLUQV�ZRXOG�DOVR�VXJJHVW�WKDWWKH\�ZHUH� FUHDWHG� LQ� WKH�SUHKLVWRULF�SHULRG� DV� WKH\�GR�QRW� UHVSHFW�DQ\�NQRZQ�HDUOLHUILHOG�ERXQGDULHV�EXW�UDWKHU�� OLH�RQ�WKH�HGJH�RI�QDWXUDO�IHDWXUHV�� WKH�VORSH�RI� WKH� ULGJHDQG�ZLWKLQ�D�IRUPHU�ZDWHUORJJHG�GHSUHVVLRQ���7KHVH�ORFDWLRQV�ZRXOG�VHHP�WR�OLH�RQ�WKHHGJHV�RI�GLVFUHWH�FXOWLYDWLRQ�DUHDV�RU�SORWV�WKDW�ZHUH�EHLQJ�ZRUNHG�RQ�WKH�FHQWUDO�ULGJHRI�WKH�QRUWKHUQ�DUHD�RI�WKH�VLWH�
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��� %DVHG�RQ�WKH�DUWHIDFWXUDO HYLGHQFH�EHORZ�&DLUQ����WKH�UHODWLRQVKLS�RI�&DLUQV���DQG���WRDQ�ROG�JURXQG�VXUIDFH� DQG� WKH� ORFDWLRQ�RI� DOO� WKUHH� FDLUQV�RQ� WKH� HGJH�RI� WKH� FHQWUDOULGJH� LW� VHHPV� YHU\� SUREDEOH� WKDW� WKH� FDLUQV� UHSUHVHQW� FOHDUDQFH� RI� WKH� ODQG� IRUFXOWLYDWLRQ�SXUSRVHV�GXULQJ�WKH�SUHKLVWRULF�SHULRG�
��� 5HFRPPHQGDWLRQV
��� $IWHU� WKH� FRPSOHWLRQ�RI� WKH� VHFRQG�SKDVH�RI� ILHOGZRUN�E\�68$7��+LJKODQG�&RXQFLO3ODQQLQJ� DQG� 'HYHORSPHQW� 6HUYLFH� $UFKDHRORJ\� 8QLW� UHFRPPHQGHG� WKDW� IXUWKHUDUFKDHRORJLFDO�ZRUN�RQ�WKH�VLWH�ZDV�QRW�UHTXLUHG�
��� 5HIHUHQFHV

%LEOLRJUDSKLF
1$6��*'������1DWLRQDO�$UFKLYHV�RI�6FRWODQG��0DFNLQWRVK�RI�0DFNLQWRVK�3DSHUV�
&DUWRJUDSKLF
$LQVOLH�� -� � ����� � 6FRWODQG� GUDZQ� DQG� HQJUDYHG� IURP� D� VHULHV� RI� DQJOHV� DQGDVWURQRPLFDO�REVHUYDWLRQV�
%ODHX�� -� � ����� � 6FRWLDH� SURYLQFLDH� PHGLWHUUDQHDH� LQWHU� 7DXP� IOXPHQ� HW� 9DUDULVDHVWXDULXP���$�'HVFULSWLRQ�RI�WKH�LQODQG�SURYLQFHV�RI�6FRWODQG�O\LQJ�EHWZHHQ�7D\�ULYHUDQG�0XUUD�I\UWK����
*RUGRQ��5�����������>$�GHWDLOHG�PDS�LQFOXGLQJ�*OHQPRUH��/RFKV�$UNDLJ�DQG�*DUU\�WKH�EDVLQV�RI�WKH�1DLUQ��)LQGKRUQ�DQG�6SH\��/RFKV�(ULFKW��DQG�/DJJDQ��DQG�WKH�5LYHU6SHDQ��DOVR�LQ�RXWOLQH�/RFKV�*DUU\��5DQQRFK�DQG�7XPPHO@�>*RUGRQ��@�
*RUGRQ��5�����������¨$EHUGHHQ��%DQI���0XUUH\�	F��WR�,QYHUQHVV��>DQG@�)UD�WKH�QRUWKZDWHU�WR�5RVV�������©�>*RUGRQ���@�
0ROO��+��������¨7KH�(DVW�3DUW�RI�WKH�6KLUH�RI�,QYHUQHVV�ZLWK�%DGHQRFK�	F©�
26�������>)LUVW�(GLWLRQ@�,QYHUQHVV�VKLUH��6KHHW�&,����������
26�������6HFRQG�(GLWLRQ��,QYHUQHVV�VKLUH��6KHHW�&,����������
26�������6KHHW�1+����1:����������
26�������6KHHW�1+����1:����������
5+3�������>3ODQ�RI�WKH�QRUWK�HDVWHUQ�SDUW�RI�%DGHQRFK��QRUWK�RI�D�OLQH�.LQUDUD�WR�*OHQ%DQFKRU����WK�FHQWXU\@�
5+3� ������ � ¨3ODQ� RI� WKH� ,QWHQGHG� 5RDG� IURP� )RUW� :LOOLDP� WR� 3LWPDLQ�� 6XUYH\HG6XPPHU������E\�*HRUJH�%URZQ©�
5+3� ������ � ¨3ODQ� RI� WKH� 3URMHFWHG� 5RDG� EHWZHHQ� )RUW� :LOOLDP� DQG� 3LWPDLQ� LQ%DGHQRFK�� E\� *ODQ� 6SHDQ� DQG� WKH� 1RUWK� VLGH� RI� /RFK� /DJJDQ�� � 6XUYH\HG� LQ� $SULO�����E\�:LOOLDP�&XPLQJ©�
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5+3������� ¨0DS�RI�WKH�3URSRVHG�1HZ�5RDG�IURP�,QYHUQHVV�E\�)DUU�WR�6SH\�%ULGJH>VXUYH\HG�XQGHU�WKH�GLUHFWLRQ�RI�7KRPDV�7HOIRUG�E\�-RVHSK�0LWFKHOO������@©�
5R\��:�����������0LOLWDU\�6XUYH\��6KHHW������
7D\ORU��*�DQG�6NLQQHU�$� ������ � ¨7KH�5RDG� IURP�'DOQDFDUGRFK� WR�$YLHPRUH©� �3ODWH�����LQ�6XUYH\�DQG�0DSV�RI�WKH�5RDGV�RI�1RUWK�%ULWDLQ�RU�6FRWODQG�
7KRPVRQ��-������� 7KH�6RXWKHUQ�3DUW�RI�,QYHUQHVV�VKLUH�
:LOOGH\��7KRPDV�DQG�&RRSHU��5LFKDUG��������¨$�PDS�RI�WKH�.LQJ©V�5RDGV��0DGH�E\KLV�([FHOOHQF\�*HQHUDO�:DGH�LQ�WKH�+LJKODQGV�RI�6FRWODQG�©�
3KRWRJUDSKLF
&3(�6FRW�8.��������������������������
26������������������������������������
�������������������������
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$SSHQGLFHV
$SSHQGL[�,��3KRWRJUDSKLF�5HFRUG
3KDVH�,��15���)LOP����� 7U����)HDWXUH������EXUQW�VLOW��YLHZ�(��� 7U����DUHD�RI�ODUJH�ILHOGVWRQH��YLHZ�(��� 7U����JHQHUDO�RI�7U����IURP�6�HQG��YLHZ�1��� 7U����JHQHUDO�RI�QRUWK�SDUW�RI�WUHQFK��YLHZ�6���� *HQHUDO�RI�6�ILHOG�IURP�URDG��YLHZ�1����� 7U����VWRQ\�DUHD��JHQHUDO��YLHZ�6(����� 7U����JHQHUDO�RI�WUHQFK�6�HQG�IURP�6��YLHZ�1����� 7U����JHQHUDO�RI�WUHQFK�1�HQG�IURP�6��YLHZ�1����� 7U����)HDWXUH�������GDUN�VLOW\�ORDP����� 7U����JHQHUDO�RI�WUHQFK�6�HQG�IURP�6��YLHZ�1)LOP����� 7U����JHQHUDO�RI�WUHQFK�1�HQG��YLHZ�6��� 7U����JHQHUDO�RI�WUHQFK��YLHZ�:��� 7U����JHQHUDO�RI�WUHQFK��YLHZ�:��� 7U����JHQHUDO�IURP�(�HQG��YLHZ�:���� 7U����JHQHUDO�IURP�:�HQG��YLHZ�(����� 7U����JHQHUDO�IURP�(�HQG��YLHZ�:����� 7U����JHQHUDO�IURP�(��YLHZ�1:����� 7U����JHQHUDO�IURP�:��YLHZ�(����� 7U����)����YLHZ�(���GLUHFWLRQ�DUURZ�ZURQJ������ 7U����)����YLHZ�(���DUURZ�GLUHFWLRQ�FRUUHFWHG������ 7U����GDUN�DUHD��)����YLHZ�6����� 7U����)����FDLUQ�IHDWXUH�SDUWO\�FOHDQHG��YLHZ�(����� 7U����)����VRQGDJH�LQWR�FDLUQ�IHDWXUH��YLHZ�(����� 7U����)����FDLUQ�SDUWO\�FOHDQHG�YLHZ�1����� 7U����)����VRQGDJH�LQWR�FDLUQ�YLHZ�1����� 7U����JHQHUDO�RI�(�HQG��YLHZ�:����� 7U����)����IURP�6�EDXON�YLHZ�1����� 7U����)����IURP�:�VLGH��YLHZ�(�� 7U����)����IURP�1�EDXON��YLHZ�6
3KDVH�,,��15���)LOP���� EODQN��� *HQHUDO��VWDII�XVLQJ�WKH�('0��YLHZ�1(��� &DLUQ���DIWHU�FOHDUDQFH��YLHZ�1:��� &DLUQ���DIWHU�FOHDUDQFH��YLHZ�1��� &DLUQ����FOHDQLQJ�VWRQHV��YLHZ�1:����� &DLUQ����FOHDQLQJ�VWRQHV��YLHZ�1(����� &DLUQ����PDFKLQH�FOHDULQJ��YLHZ�1(����� &DLUQ���FOHDQHG��YLHZ�1:
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����� &DLUQ���JHQHUDO��YLHZ�1:����� &DLUQ���JHQHUDO��YLHZ�1����� &DLUQ���JHQHUDO��YLHZ�1����� &DLUQ�����LQFRUUHFW�LGHQWLILFDWLRQ�QXPEHU��YLHZ�1����� &DLUQ����JHQHUDO��YLHZ�1����� &DLUQ����JHQHUDO��YLHZ 1����� &DLUQ���ZLWK�ZHVW�SDUW��YLHZ�1:����� &DLUQ���SODQQLQJ��YLHZ�1����� &DLUQ���SODQQLQJ��YLHZ�1����� &DLUQ����VWDUW�RI�FOHDQLQJ��YLHZ�1:������ &DLUQ����OD\HU�RI�VWRQHV�UHPRYHG��FRQWH[W����)LOP����� *HQHUDO�RI�VLWH��YLHZ�1(��� &DLUQ����ZLWK�VWRQHV�LQ�VORW�OLIWHG��VKRZLQJ�JURXQG�FRQWH[W������YLHZ�(��� &DLUQ���ZLWK�ILUVW�OD\HU�RI�VWRQHV�OLIWHG��FRQWH[W������YLHZ�1��� &DLUQ���ZLWK�VRQGDJH�LQWR�FRQWH[W������YLHZ�(���� &DLUQ����VHFWLRQ�WUHQFK�FOHDUHG��FRQWH[W������YLHZ�1����� &DLUQ����JHQHUDO�DIWHU�VRPH�FOHDQLQJ��YLHZ�6:����� &DLUQ����H[FDYDWLQJ�FRQWH[W������YLHZ�1(����� &DLUQ����JHQHUDO�FOHDQLQJ�RI�VORW��YLHZ�1(����� &DLUQ����JHQHUDO�FOHDQLQJ�RI�VORW��YLHZ�6(����� &DLUQ����FOHDQHG�VORW��YLHZ��FRQWH[W������YLHZ�1:����� &DLUQ����FOHDQHG�VORW��FRQWH[W������YLHZ�1:����� &DLUQ����JHQHUDO�RI�FRQWH[W������YLHZ�6:����� &DLUQ����JHQHUDO�RI�FRQWH[W������YLHZ�6(����� &DLUQ����FRQWH[W������YLHZ�1(����� &DLUQ����JHQHUDO�RI�VORW��FRQWH[W������YLHZ�6(����� &DLUQ����JHQHUDO�RI�VORW��FRQWH[W������YLHZ�1:����� &DLUQ����ILQDO�GHSWK�RI�VORW��FRQWH[W������YLHZ�1:����� &DLUQ����ILQDO�GHSWK�RI�VORW��GHWDLO��FRQWH[W������YLHZ�6:����� &DLUQ����GHWDLO��FRQWH[W������YLHZ�6(�� *HQHUDO�RI�VLWH�RYHUORRNLQJ�FDLUQ����YLHZ�6(
$SSHQGL[�,,��3ODQV�DQG�6HFWLRQV��15���
3ODQV
3ODQ�� 7UHQFK�DQG�IHDWXUH�ORFDWLRQV�ZLWKLQ�VLWH�������3ODQ�� 7U����)����FDLUQ�IHDWXUH��ORFDWLRQ�DQG�LQYHVWLJDWLRQ�������3ODQ�� 7U����)����FDLUQ�IHDWXUH��ORFDWLRQ�DQG�LQYHVWLJDWLRQ�������3ODQ�� 7U����)����FDLUQ�IHDWXUH��ORFDWLRQ�DQG�LQYHVWLJDWLRQ�������
6HFWLRQ�'UDZLQJV
6HFWLRQ�� 1RUWK�IDFLQJ�VHFWLRQ�7U�����)���GDUN�VLOW\�ORDP��QRUWK�IDFLQJ������6HFWLRQ�� :HVW�IDFLQJ�VHFWLRQ�7U�����)����KHDW�DIIHFWHG�VLOW��RUDQJH�EURZQ������6HFWLRQ�� 1RUWK�IDFLQJ�VHFWLRQ�7U�����)����VDPSOH�RI�QRUWK�IDFLQJ�EDXON������
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$SSHQGL[�,,,��5HOHYDQW�$UFKDHRORJLFDO�)HDWXUHV�IRXQG�LQ�(YDOXDWLRQ��15���
7U���)�� 6PDOO�DUHD�RU�KHDW�DIIHFWHG�VLOW��PHDVXULQJ������[������P��PD[�GHSWK�������P�6HFWLRQHG�DQG�VDPSOHG�QR�IXUWKHU�ZRUN�UHTXLUHG�
7U���)�� 6PDOO�VSUHDG�RI�GDUN�VDQG\�VLOW�ORDP�ZLWK�SDWFKHV�RI�FKDUFRDO��F ���� P�GHHS�PHDVXULQJ� F �� [� ���� P� DOLJQHG� 1�6�� SRVVLEOH� VWRQH� KROH�� � 6HFWLRQHG� DQGVDPSOHG��QR�IXUWKHU�ZRUN�UHTXLUHG
7U���)��� &DLUQ�ORRVH�FREEOH�VL]H�URXQGHG�ILHOG�VWRQH������ P�EHORZ�VXUIDFH���0HDVXUHVF ��� P�E\���� P�DQG�F ���� P�WKLFN���)ODW�WRSSHG�XSSHU�VWRQHV�LQ�ELRWXUEDWHGWRSVRLO��ORZHU�VWRQHV�LQ�VLOW���6RQGDJH�UHPRYH�E\�PDFKLQH�DQG�ODWHU�DUHD������[���� P�KDQG�GXJ��FOHDQHG�UHFRUGHG��GLVPDQWOHG���1R�GDWLQJ�HYLGHQFH��SRVVLEO\SUHKLVWRULF��IXUWKHU�ZRUN�UHTXLUHG�
7U���)�� &DLUQ�ORRVH�FREEOH�VL]H�URXQGHG�ILHOG�VWRQH��F ���� P�EHORZ�VXUIDFH�F ���� P�WKLFN���0HDVXUHV�����[�� P���8SSHU�VWRQH�LQ�EODFN�WRSVRLO�ORZHU�LQWR�QDWXUDO�VLOW�+DQG� VRQGDJH�PHDVXULQJ� �� [� � P�� �1R� GDWLQJ� HYLGHQFH� SRVVLEO\� SUHKLVWRULF�IXUWKHU�ZRUN�UHTXLUHG�
75���)�� &DLUQ� �� FREEOH� VL]H� URXQGHG� ILHOG� VWRQH�� F ���� P� EHORZ� VLWH� VXUIDFH� DQGF ���� P�WKLFN���0HDVXUHV�DW�OHDVW��� P�ORQJ�DQG�� P�ZLGH�EXW�FRQWLQXHV� LQWR:��1�DQG�6�EDXONV���+DQG�VRQGDJH���[�� P��RQ�1�VLGH�RI�SDFNHG�VWRQHV�UHYHDOVOHVV�VWRQH�EXW�VWRQHV� VHW� �RQ�D�EDVH�RU� OD\HU� ¨RI� VDQG���������� P� WKLFN��� �1RGDWLQJ�HYLGHQFH�EXW�FRQVLGHUHG�SRVVLEO\�SUHKLVWRULF��IXUWKHU�ZRUN�UHTXLUHG�
$SSHQGL[�,9��3ODQV�DQG�6HFWLRQV��15���
3ODQV
3ODQ��D &DLUQ����HDVWHUQ�DUHD���FRQWH[W��������������3ODQ��E &DLUQ����ZHVWHUQ�DUHD����������������3ODQ�� &DLUQ����GHWDLO�DFURVV�VORW������3ODQ�� &DLUQ����VXUIDFH����������3ODQ�� &DLUQ����VRQGDJH�������������������3ODQ�� &DLUQ����ZLWK�VWRQHV�UHPRYHG����������������3ODQ��D &DLUQ����VWRQHV������VRXWK HQG������3ODQ��E &DLUQ����VWRQHV������QRUWK�HQG������3ODQ��D &DLUQ���������VRXWK�HQG������3ODQ��E &DLUQ���������QRUWK�HQG������3ODQ�� &DLUQ����VORW�IXOO\�H[FDYDWHG������
6HFWLRQ�'UDZLQJV
6HFWLRQ�� 6:�IDFLQJ�VHFWLRQ�WKURXJK�FDLUQ��������6HFWLRQ�� :�IDFLQJ�VHFWLRQ�WKURXJK�FDLUQ��������6HFWLRQ��D 1(�IDFLQJ�VHFWLRQ�WKURXJK�FDLUQ����VRXWK�HQG������6HFWLRQ��E 1(�IDFLQJ�VHFWLRQ�WKURXJK�FDLUQ����QRUWK�HQG������
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$SSHQGL[�9��&RQWH[W�5HJLVWHU�IRU�15��
&DLUQ��
��� XQVWUDWLILHG�ILQGV��� WRSVRLO�RYHU�FDULQ�VWRQHV��� ELRWXUEDWHG�WRSVRLO�DURXQG�WRS�VWRQHV��� VDQG\�VLOW��XSRQ�ZKLFK�FDLUQ�VWRQHV�DUH�VHW��ROG�JURXQG�VXUIDFH��� VDQG\�VLOW��SHEEOHV��EHORZ������QDWXUDO��� VDQG��EHORZ������QDWXUDO��� JUDYHO�SHEEOH�GHSRVLW�EHORZ������� ILQH�JUDYHO�EHORZ������� FDLUQ�VWRQHV
&DLUQ��
��� XQVWUDWLILHG�ILQGV��� WRSVRLO�RYHU�FDLUQ�VWRQHV��� ELRWXUEDWHG�WRSVRLO�DURXQG�XSSHU�FDLUQ�VWRQHV��� FDLUQ�VWRQHV��� VDQG\�VLOW��DURXQG�FDLUQ�VWRQHV�EXW�EHORZ������� VDQG\�VLOW�XSRQ�ZKLFK�FDLUQ�VWRQHV�VHW��ROG�JURXQG�VXUIDFH��� GDUN�GHSRVLW�RYHU������ELRWXUEDWLRQ��� VLOW\�VDQG�SRVVLEOH�ROG�VXEVRLO��� VLOW\�VDQG�QDWXUDO��� SHEEO\�JUDYHO��KLOO�ZDVK��QDWXUDO��� VDQG��ORRVH��QDWXUDO
&DLUQ��
��� XQVWUDWLILHG�ILQGV��� WRSVRLO�RYHU�FDLUQ�VWRQHV��� ELRWXUEDWHG�WRSVRLO�DURXQG�WRS�VWRQHV�RI�FDULQ��� FDLUQ�VWRQHV��� VDQG�DURXQG�ORZHU�FDLUQ�VWRQHV��� VDQG�RQ�ZKLFK�FDLUQ�VWRQHV�VLW��� ILQH�VDQG�DW�6(�HGJH�RI�QDWXUDO�GHSUHVVLRQ��� VDQG\�JUDYHO��QDWXUDO�EHORZ����
$SSHQGL[�9,��&RQWH[WV�6XEPLWWHG�IRU�6DPSOLQJ
&DLUQ����FRQWH[W������FDLUQ����FRQWH[W������FDLUQ���FRQWH[W����
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$SSHQGL[�9,,��15���)LQGV�/LVW
&RQ�WH[W 0DWHULDO�W\SH 'HWDLOV
��� &OD\�SLSH ��VWHP�IUDJPHQW��� 3RWWHU\ �VKHUG�PRGHUQ�WLQ�JOD]HG�HDUWKHQZDUH��� ,URQ ��KRUVH�VKRH��� $QLPDO�ERQH 6KHHS�JRDW���IHPXU��HSLSK\VHV�XQIXVHG��� 3RWWHU\ ��VKHUGV�PRGHUQ�WLQ�JOD]HG�HDUWKHQZDUH��� *ODVV ��ZHDWKHUHG�IUDJPHQW��� ,URQ ��FRUURGHG�LURQ�REMHFWV��� 6WRQH ��TXDUW]�IUDJPHQW��� 3RWWHU\ ��HDUWKHQZDUH�IUDJPHQW��� *ODVV ��ERWWOH�QHFN�IUDJPHQW��� &OD\�SLSH ��VWHP�IUDJPHQW��� 4XDUW] ��TXDUW]�IUDJPHQWV��� $QLPDO�ERQH +RUVH�� � �� IUDJPHQWDU\� XSSHUPRODUV�SUHPRODUV
,Q� DGGLWLRQ� RQH� VPDOO� VKHUG� RI� SUHKLVWRULF� SRWWHU\� DQG� RQH� IUDJPHQW� RI� ZRUNHG� IOLQW� ZHUHUHFRYHUHG�IURP�VDPSOHV�RI�FRQWH[W������WKH�ROG�JURXQG�VXUIDFH�EHORZ�&DLUQ���
$SSHQGL[�9,,,�$VVHVVPHQW�RI�6RLO�6DPSOHV 0KDLUL�+DVWLH
6XPPDU\
7ZR� ROG� JURXQG� VXUIDFHV� DQG� D� JOH\HG� VRLO� GHSRVLW� ZHUH� XQFRYHUHG� EHORZ� WKUHH� FOHDUDQFHFDLUQV��GXULQJ�ILHOGZRUN��FDUULHG�RXW�E\�68$7�/WG��DW�/DJJDQ�5RDG��1HZWRQPRUH���7KUHH����OLWUH�EXON�VRLO�VDPSOHV�ZHUH�WDNHQ�IURP�WKH�GHSRVLWV�DQG�VXEPLWWHG�WR�+HDGODQG�$UFKDHRORJ\/WG�IRU�SDODHRHQYLURQPHQWDO�DVVHVVPHQW�
6DPSOHV� IURP� WKH� ROG� JURXQG� VXUIDFHV� ZHUH� IRXQG� WR� FRQWDLQ� ZRRG� FKDUFRDO� DQG� WZRSUHKLVWRULF� DUWHIDFWV� VXJJHVWLQJ� WKDW� WKHVH� GHSRVLWV� UHSUHVHQW� WKH� UHPQDQWV� RI� ROG� FXOWLYDWHGVRLO� KRUL]RQV��7KH� JOH\HG� GHSRVLW� FRQWDLQHG� RQO\� ORZ� TXDQWLWLHV� RI� FKDUFRDO� DQG� RFFDVLRQDOXQFKDUUHG� SODQW� UHPDLQV�� 7KH� HYLGHQFH� VXJJHVWV� WKDW� WKLV� PDWHULDO� LV� OLNHO\� WR� EH� ODWHUFRQWDPLQDWLRQ�RI�WKH�GHSRVLW�
�� 0HWKRGRORJ\
7ZR� ROG� JURXQG� VXUIDFHV� DQG� D� JOH\HG� VRLO� GHSRVLW� ZHUH� XQFRYHUHG� EHORZ� WKUHH� FOHDUDQFHFDLUQV��GXULQJ�ILHOG�ZRUN��FDUULHG�RXW�E\�68$7�/WG��DW�/DJJDQ�5RDG��1HZWRQPRUH�
7KUHH� ���OLWUH� EXON� VRLO� VDPSOHV� ZHUH� WDNHQ� IURP� WKH� GHSRVLWV� DQG� VXEPLWWHG� WR� +HDGODQG$UFKDHRORJ\�/WG�IRU�SDODHRHQYLURQPHQWDO�DVVHVVPHQW��(DFK�VDPSOH�ZDV�SURFHVVHG�WKURXJK�DV\VWHP�RI� IORWDWLRQ�DQG�ZHW� VLHYLQJ� LQ�D� 6LUDI� VW\OH� IORWDWLRQ� WDQN��7KH� IORDWLQJ�GHEULV� �IORW�ZDV�FROOHFWHG�LQ�D�����µP�VLHYH�DQG��RQFH�GU\��VFDQQHG�XVLQJ�D�ELQRFXODU�PLFURVFRSH��$Q\PDWHULDO�UHPDLQLQJ�LQ�WKH�IORWDWLRQ�WDQN��UHWHQW��ZDV�ZHW�VLHYHG�WKURXJK�D�� PP PHVK�DQG�DLU�GULHG��7KLV�ZDV�WKHQ�VRUWHG�DQG�DQ\�PDWHULDO�RI�DUFKDHRORJLFDO�VLJQLILFDQFH�UHPRYHG�
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�� 5HVXOWV
7KH�UHVXOWV�DUH�VXPPDULVHG�LQ�7DEOHV���DQG���
2OG�JURXQG�VXUIDFHV�EHORZ�&OHDUDQFH�&DLUQV���DQG��
%RWK�VDPSOHV�FRQWDLQHG�ZRRG�FKDUFRDO�FRPSULVLQJ�RI�D�PL[�RI�VPDOO�VKUXEE\�VSHFLHV�DQG�RDNIUDJPHQWV�� ,Q� DGGLWLRQ�� RQH� VPDOO� VKHUG� RI� SUHKLVWRULF� SRWWHU\� DQG� RQH� IUDJPHQW� RI�ZRUNHGIOLQW�ZHUH�UHFRYHUHG�IURP�&RQWH[W�����
*OH\HG�VRLO�EHORZ�&OHDUDQFH�&DLUQ��
7KH�VDPSOH�FRQWDLQHG�ORZ�OHYHOV�RI�XQFKDUUHG�SODQW�UHPDLQV�LQFOXGLQJ�URRW�GHEULV�DQG�D�VPDOODVVHPEODJH�RI� XQFKDUUHG�ZHHG� VHHGV�� LQFOXGLQJ�&DUH[ VS� �VHGJH���&KHQRSRGLXP�DOEXP �IDWKHQ��� 6WHOODULD� PHGLD �FKLFNZHHG��� &KHQRSRGLDFHDH� LQGHW� �JRRVHIRRW��� DQG� *DOHRSVLV VS��KHPS�QHWWOH���2FFDVLRQDO�IUDJPHQWV�RI�ZRRG�FKDUFRDO�ZHUH�DOVR�SUHVHQW�
�� 'LVFXVVLRQ
2OG�JURXQG�VXUIDFHV�����DQG����
7KH�SUHVHQFH�RI�ZRRG�FKDUFRDO�DQG�SUHKLVWRULF�DUWHIDFWV�LQ�&RQWH[W�����DQG�����LQGLFDWH�WKDWWKH�JURXQG�VXUIDFHV�FRQWDLQ�D�PL[�RI�GRPHVWLF�GHEULV�DQG�WKDW�WKH�WZR�GHSRVLWV�UHSUHVHQW�WKHUHPQDQWV�RI�ROG�FXOWLYDWLRQ�KRUL]RQV�WKDW�KDYH�EHHQ�VHDOHG�EHORZ�WKH�FOHDUDQFH�&DLUQV���DQG���
*OH\HG�'HSRVLW����
7KH�UHPDLQV�UHFRYHUHG�IURP�WKH�JOH\HG�GHSRVLW��&RQWH[W������DUH�GLIIHUHQW�LQ�FRPSRVLWLRQ�WRWKDW�RI�WKH�ROG�JURXQG�VXUIDFHV��7KH�VDPSOH�FRQWDLQHG� XQFKDUUHG�URRW�GHEULV�ZLWK�RFFDVLRQDOXQFKDUUHG� ZHHG� VHHGV�� 2QO\� ORZ� TXDQWLWLHV� RI� FKDUFRDO� ZHUH� SUHVHQW� DQG� QR� RWKHUSDODHRHQYLURQPHQWDO� UHPDLQV� RU� DUWHIDFWV�ZHUH� UHFRYHUHG�� 7KHUH� LV� QR� HYLGHQFH� WR� LQGLFDWHWKDW�WKLV�GHSRVLW�ZDV�HYHU�FXOWLYDWHG
)LHOG�REVHUYDWLRQV� VXJJHVW� WKDW� WKLV� GHSRVLW� ZDV�ZDWHUORJJHG� DW� WKH� WLPH�&OHDUDQFH�&DLUQ� �ZDV�IRUPHG��7KH�ZHHG�VHHG�DVVHPEODJH�LQFOXGHV�VSHFLHV�WKDW�DUH�DVVRFLDWHG�ZLWK�DUDEOH�ODQGRU�ZDVWH�SODFHV�DQG�QR�DTXDWLF�SODQWV�ZHUH�UHFRYHUHG��7KLV�LPSOLHV�WKDW�WKH�ZHHG�DVVHPEODJHLV� XQOLNHO\� WR� EH� DVVRFLDWHG� ZLWK� WKH� RULJLQDO� ZDWHUORJJHG� GHSRVLW�� 7KH� SUHVHQFH� RI� ODUJHFRQFHQWUDWLRQV�RI�URRW�GHEULV�WKURXJKRXW�WKH�VDPSOH�DQG�WKH�ORFDWLRQ�RI�WKH�GHSRVLW�QHDU�WR�WKHSUHVHQW�VXUIDFH�VXJJHVWV�WKDW�WKH�ZHHG�VHHGV�DUH�SUREDEO\�ODWHU�FRQWDPLQDWLRQ�
,I� WKHVH� LQWHUSUHWDWLRQV� DUH� FRUUHFW�� ZH� FDQ� HQYLVDJH� WKH� FXOWLYDWLRQ� RI� WKH� VLWH� GXULQJSUHKLVWRU\� ZLWK� ORZ� OHYHO� VWRQH� FOHDUDQFH� EHLQJ� XQGHUWDNHQ� DQG� WKH� FRQVWUXFWLRQ� RI� VPDOOFOHDUDQFH� FDLUQV��7KHQ��DW� D� ODWHU�GDWH�� WKH� VLWH�EHLQJ�PRUH� H[WHQVLYHO\� FOHDUHG�RI� VWRQH� WKDWZDV�GXPSHG�LQWR�WKH�ZHW�JXOO\�
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�� 5HFRPPHQGDWLRQV
$UWHIDFWV
,W� LV�UHFRPPHQGHG�WKDW� WKH�SUHKLVWRULF�SRWWHU\�VKHUG�DQG� OLWKLF�REMHFW�� IURP�&RQWH[W������EHVXEPLWWHG�IRU�VSHFLDOLVW�DVVHVVPHQW�
$06�GDWLQJ
,I� UDGLRFDUERQ�GDWHV�DUH� UHTXLUHG��FKDUFRDO� LV�DYDLODEOH� IURP�&RQWH[W�����DQG����� IRU�$06GDWLQJ��$V�WKH�RULJLQ�RI�WKLV�FKDUFRDO�LV�XQFOHDU�LW�LV�UHFRPPHQGHG�WKDW�DQ\�GDWLQJ�VKRXOG�EHFDUULHG�RXW�RQ�VHYHUDO�VLQJOH� IUDJPHQWV�RI�FKDUFRDO� LQ�RUGHU� WR�JDLQ�D� UDQJH�RI�GDWHV� IRU� WKHWZR�GHSRVLWV�
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