
1HZVOHWWHU�GL�$UFKHRORJLD�&,6$��9ROXPH����������SS�������

75,$/�75(1&+(6�$7�.2-�7(3$� 6$0$5.$1'�$5($��62*',$1$��
�)RXUWK�,QWHULP�5HSRUW������

.D]LP�$EGXOODHY��,QVWLWXWH�RI�$UFKDHRORJ\�RI�WKH�$FDGHP\�RI�6FLHQFHV�RI�
8]EHNLVWDQ��
%UXQR�*HQLWR��8QLYHUVLWj�GHJOL�6WXGL�GL�1DSROL��O¶2ULHQWDOH��
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O¶2ULHQWDOH��
/L�<XVKHQJ��3+'�6WXGHQW �3HNLQJ�8QLYHUVLW\�

,QWURGXFWLRQ�
7KH� -RLQW� 8]EHN�,WDOLDQ� DUFKDHRORJLFDO� DFWLYLW\� RI� WKH� ,QVWLWXWH� RI�

$UFKDHRORJ\� RI� $FDGHP\� RI� 6FLHQFHV� RI� 8]EHNLVWDQ� �,$$68�� DQG� WKH�
8QLYHUVLWj�GHJOL�6WXGL�GL�1DSROL��³O¶2ULHQWDOH´��812���LQ�6DPDUNDQG�UHJLRQ��
VWDUWHG�LQ������RQ�WKH�VO\��ZLWK�SDUWLDO�ILQDQFLDO�EXGJHW��WLPH�DQG�DGYLFHV�DW�
GLVSRVDO�� 7KH� SURMHFW� ZDV� RULJLQDOO\� DLPHG� DW� GHWHFWLQJ� DQG� LQYHVWLJDWLQJ�
SRVVLEOH� $FKDHPHQLG� DQG� SRVW�$FKDHPHQLG� FXOWXUDO� KRUL]RQV�� DIWHU� WKUHH�
DOUHDG\�HIIHFWHG�FDPSDLJQV��LW�KDV�EHFRPH�PRUH�RUJDQLF�DQG�FRPSUHKHQVLYH�
DQG�LV��EDVLFDOO\��DLPHG�DW�DQDO\]LQJ�GLIIHULQJ�DVSHFWV�RI�WKH�XUEDQ�HYROXWLRQ�
LQ�WKH�3DVWDUJRP�GLVWULFW��IURP�WKH�$FKDHPHQLG�WR�WKH�+HOOHQLVWLF�DQG�ODWHU�
SHULRG�� 7KH� ILHOG� ZRUN� DFWLYLWLHV� DW� .RM� 7HSD� DIWHU� WKH� YHU\� VKRUW� ILUVW�
FDPSDLJQ� LQ�0D\�-XQH�RI�������� WKH� VHFRQG� LQ� -XQH�-XO\�������� WKH� VWXG\�

��7KH�FKRLFH�WR�DQDO\]H�WKH�VLWH�ZDV�VXJJHVWHG�E\�WKH�,WDOLDQ�$UFKDHRORJLFDO�0LVVLRQ��,$0��
RI� WKH� 8QLYHUVLWj� GHJOL� 6WXGL� GL� %RORJQD�� $OPD� 0DWHU� �81,%2��� ZKLFK� KDG� LGHQWLILHG�
GLIIHUHQW�RWKHU�VLWHV�RI�WKH�SHULRG��*HQLWR��*ULFLQD�HW�DOLL����������������
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DFWLYLWLHV�LQ�6HSWHPEHU��������FRQWLQXHG�ZLWK�D�PRUH�DPSOH�WKLUG�VHDVRQ�LQ�
������-XQH�-XO\���DQG�D�IRXUWK�LQ�������$XJXVW�6HSWHPEHU����WKURXJK�PRUH�
H[WHQVLYH�WULDO�WUHQFKHV��
��7KH�VHFRQG�VHDVRQ�RI�DFWLYLW\�ZDV�DLPHG�DW�UHFRJQL]LQJ�DQ\�VWUDWLJUDSKLF�FRRUGLQDWHV�DQG�
DV� PXFK� DV� SRVVLEOH� HYLGHQFHV� RI� WKH� IRUWLILFDWLRQ� HDUWKHQ� ZDOO� HQFLUFOLQJ� WKH� KLJK�
FLWDGHO�WHSH�XWLOL]LQJ�DQ� LUUHJXODU� WUHQFK�GXH� WR� WKH�PRGHUQ�DJULFXOWXUDO� DFWLYLWLHV� �*HQLWR��
*ULFLQD�HW�DOLL�������
��,Q������D�VWXG\�RI�WKH�PDWHULDOV��PRVWO\�SRWWHU\��ZDV�PDGH�E\�'UV��0DULD�'¶$QJHOR�DQG�
)DELDQD�5DLDQR��ZKR�ZDV�SUHSDULQJ�KHU�0$�GLVVHUWDWLRQ��WKHQ��KHOG�DW�812�WKH��WK�$SULO�
�����ZLWK� WKH� FR�VXSHUYLVRU�VKLS� RI�'U��%HUW\OOH� /\RQQHW� �&156�� 3DULV�� DQG�'U�� 6HUHQD�
0DVVD� RI� WKH�8QLYHUVLWj� GHJOL� 6WXGL� GL�0LODQR�� ³/D�&DWWROLFD´��:H�ZDQW� YHU\�PXFK� DQG�
GHHSO\�WKDQN�ERWK�IRU�WKHLU�SUHFLRXV�KHOS�DQG�VXSSRUW�
�� 7KH� UHDOL]DWLRQ� RI� WKH�ZRUN� WKLV� \HDU�ZDV� SRVVLEOH�� IURP� WKH� ,WDOLDQ� VLGH�� WKDQNV� WR� WKH�
SDUWLFXODU� DYDLODELOLW\� RI� WKH� 5HFWRU� RI� 812� 3URI�� /LGD� 9LJDQRQL� DQG� WKH� VWDII� RI� LWV�
,QWHUQDWLRQDO� 5HODWLRQVKLSV� 2IILFH�� LQ� SDUWLFXODU� 0UV�� 0DULQD� *XLGHWWL� DQG� 1LFROHWWD� 'H�
'RPLQLFLV��7KH�ILQDQFLDO�VXSSRUW�KDV�EHHQ�DOVR�JUDQWHG�E\�WKH�&HQWUR�,QWHUGLSDUWLPHQWDOH�
GL�6HUYL]L�SHU�O¶$UFKHRORJLD��&,6$���812�DQG�IRU�WKDW��KHDUWIHOW�WKDQNV�DUH�GHYRWHG�WR�WKH�
3UHVLGHQW� 3URI�� 5RGROIR� )DWWRYLFK�� WKH� FROOHDJXH� 3URI�� ,UHQH� %UDJDQWLQL�� 'U�� $QGUHD�
'¶$QGUHD� DQG� 'U�� 5RVDULR� 9DOHQWLQL�� 7KDQNV� DUH� DOVR� GXH� WR� WKH� ,WDOLDQ� $UFKDHRORJLFDO�
0LVVLRQ� LQ� 8]EHNLVWDQ� RI� WKH� 8QLYHUVLWj� GHJOL� 6WXGL� GL� %RORJQD�� $OPD� 0DWHU� DQG� LQ�
SDUWLFXODU��WR�WKH�'LUHFWRU�3URI��0��7RVL��DQG�'U��6LPRQH�0DQWHOOLQL��ZKR�PDGH�HYHU\WKLQJ�
LQ�WKHLU�KDQG��YHU\�HDV\�DQG�SRVVLEOH�
�� ,� WDNH� WKH�RFFDVLRQ�KHUH� WR�H[SUHVV�P\�GHHSHVW� WKDQNV� WR� WKH�'LUHFWRU�RI� ,$$68�'U��$��
%HUG\PXUDGRY� IRU� KLV� NLQG� SDUWLFLSDWLRQ� WR� DOO� WKH� VWDJHV� RI� WKH� DFWLYLWLHV� DOVR� WKLV� \HDU��
IURP�WKH�RUJDQL]DWLRQDO�WR�WKH�VFLHQWLILF��7KH�UHDOL]DWLRQ�RI�WKH�ZRUN�KDV�EHHQ�SRVVLEOH�IURP�
WKH�,WDOLDQ�VLGH��IRU�WKH�SDUWLFXODU�DYDLODELOLW\�RI�WKH�5HFWRU�RI�812�3URI��/LGD�9LJDQRQL�DQG�
WKH�VWDII�RI�WKH�,QWHUQDWLRQDO�5HODWLRQVKLSV�2IILFH�RI�812��7KH�ILQDQFLDO�VXSSRUW�KDV�EHHQ�
DOVR� JUDQWHG�� DV� XVXDOO\�� E\� WKH�&HQWUR� ,QWHUGLSDUWLPHQWDOH� GL� 6HUYL]L� SHU� O¶$UFKHRORJLD��
�&,6$��� 812� DQG� IRU� WKDW�� PDQ\� WKDQNV� DUH� GHYRWHG� WR� WKH� 3UHVLGHQW� 3URI�� 5RGROIR�
)DWWRYLFK�� WKH� FROOHDJXH� 3URI�� ,UHQH� %UDJDQWLQL�� 'U�� $QGUHD� '¶$QGUHD� DQG� 'U�� 5RVDULR�
9DOHQWLQL�� 7KDQNV� DUH� DOVR� GXH� WR� WKH� ,WDOLDQ� $UFKDHRORJLFDO� 0LVVLRQ� LQ� 8]EHNLVWDQ� RI�
81,%2�DQG�LQ�SDUWLFXODU��WR�WKH�'LUHFWRU�3URI��0��7RVL��DQG�KLV�VWDII��$�SDUWLFXODU�WKDQN�LV�
DOVR� GXH� WR� 'U�� 'PLWU\� .KRVWKXVNKLQ� IRU� KLV� KHOS� DV� WUDQVODWRU� DQG� IRU� DQ\� RWKHU�
RUJDQL]DWLRQDO� W\SH� RI� VXSSRUW�� )RU� WKH� VFLHQWLILF� DVSHFW� VSHFLDO� WKDQNV� DUH� GXH� WR� 3URI��
.D]LP�$EGXOODHY��WKH�FR�DXWKRU�RI�WKLV�UHSRUW�ERWK�IRU�KLV�VFLHQWLILF�UROH�DQG�WKH�TXDOLWDWLYH�
DQG�IULHQGO\�RSHUDWLRQDO�SDUWLFLSDWLRQ�WR�WKH�ZRUN�DFWLYLWLHV��6KHU]RG�3DUGDHY�3+'�VWXGHQW�
RI� ,$$68�� WKH� ZRUNPHQ�� WKH� GULYHU�0U�� 7DN\U� 2 \ORY� DQG�0UV�� 6KXNXURYD� 6DRGDW� IRU�
KDYLQJ�UHQW�WR�XV�D�FRPIRUWDEOH�KRXVH�LQ�WKH�FRPSRXQG�RI�WKH�,QVWLWXWH��/DVW�EXW�QRW�OHDVW�
VSHFLDO�JUDWLWXGH�DUH�DOVR�GXH�WR�)DELDQD�5DLDQR��3+'�VWXGHQW���)UDQFHVFR�)UDQ]HVH��0$�
VWXGHQW��RI�812�DQG�/L�<XVKHQJ��3+'�VWXGHQW��RI�3HNLQJ�8QLYHUVLW\��ZKR�GHYRWHG�PRVW�
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7KH� VLWH� UHSUHVHQWV� D� UDWKHU� LPSRUWDQW� VHWWOHPHQW�� FRQVWLWXWHG� E\� D�
DOPRVW� FHQWUDO� �� P� KLJK�� WUXQFDWHG�FRQH� VKDSHG� WHSD�� DQG� DQ� HQFLUFOLQJ�
HDUWKHQ�ZDOO�DQG�DQ�H[WHUQDO�PRDW�DV�ZHOO��)LJ�������

$FFRUGLQJ� WR� WKH� WRSRJUDSKLF� UHVXOWV� DFKLHYHG� E\� WKH� ,$0� RI�
81,%2��WKH�FLW\�ZDOOV�� WKRXJK�QRW�VWLOO�FOHDUO\�LGHQWLILHG��EHFDXVH�SDUWLDOO\�
FXW� WKURXJK� E\� PRGHUQ� DJULFXOWXUDO� DFWLYLWLHV��� DUH� YHU\� VLPLODU� WR� D� ZHOO�
NQRZQ� VHWWOHPHQW� SDWWHUQ� RI� DQ� XUEDQ� V\VWHP� IRU� WRZQV� LQ� WKH� DQFLHQW�
6DPDUNDQG�DQG�8VWUXVKDQD�DUHDV��LQ�WKH�KLVWRULFDO�DQG�+HOOHQLVWLF�SHULRG��

7KH� MRLQW� 8]EHN�,WDOLDQ� WHDP� VSHQW�PRUH� WKDQ� ��ZHHNV� LQ� WKH� DUHD�
�IURP���WK�$XJXVW� WR��WK�6HSWHPEHU��������DFWLQJ�ZLWK� WKH�IROORZLQJ�QHZ�
ILHOG�RSHUDWLRQV���

)LHOG�$FWLYLW\��6XPPHU�������
.RM�7HSD���DV� LV�NQRZQ�LV� ORFDWHG�DW� OHVV� WKDQ����NP�WR�VRXWK�ZHVW�

IURP�6DPDUNDQG�DQG�YHU\�FORVH�WR�WKH�RXWVNLUWV�RI�WKH�&KDQG\U�YLOODJH���7KH�
IRXUWK� VHDVRQ� RI� H[FDYDWLRQ� DPRQJVW� WKH� RWKHUV�� KDG� WKH� IROORZLQJ� PDLQ�
REMHFWLYHV��DOO�DLPLQJ�DW�LQYHVWLJDWLQJ��

WKH�DUHD�EHWZHHQ� WKH�PDLQ� WHSH�DQG� WKH�1(�FRUQHU�RI� WKH�HQFLUFOLQJ�ZDOO��
QDPHG�7UHQFK�QR����ZLWK�GLIIHUHQW�VXFFHVVLYH�H[WHQVLRQV��

SDUW�RI�WKH�WLPH�WR�WKH�H[FDYDWLRQ�DQG�WR�WKH�PDWHULDO�DQDO\VHV��9HU\�VSHFLDO�WKDQNV�DUH�DOVR�
GXH�WR�'U��'DYLGH�/XQHOOL��DUFKDHRORJLVW��WRSRJUDSKHU�DQG�GUDIWVPDQ��ZKR�ZLWK�KLV�SUHFLRXV�
H[SHULHQFH�JDYH�D�IXUWKHU�LPSRUWDQW�FRQWULEXWLRQ�WR�WKH�ZRUN�
��.RM�7HSD�LV�DQ�DUHD�����P�ORQJ�î�����P�ZLGH���������PT� ������KD��DQG�WKH�GLIIHUHQFH�LQ�
WKH� OHYHO� IURP� WKH� WRS� WR� WKH� ERWWRP� LV� �����P�� 7KH� DEVROXWH� TXRWH� LV� ������� D�V�O�� 7KH�
JHRJUDSKLF�FRRUGLQDWHV�RI�WKH�VLWH�DUH����6�����������P�(�������������P�1��870��
�� 7KH� ZRUN� KDV� EHHQ� SRVVLEOH� WKDQNV� WR� WKH� UHQHZDO� RI� WKH� RIILFLDO� DJUHHPHQW� EHWZHHQ�
,$$68�DQG�812��VLJQHG�ILUVW�WLPH�LQ������DQG������DQG�IRU�WKH�VHFRQG�WLPH�LQ�6HSWHPEHU�
LQ�6DPDUNDQG�DQG�LQ�$XWXPQ�LQ�1DSROL�LQ������
�� )RU� WKH� SUHYLRXV� DFWLYLW\� LQ� WKH� DUHD� DQG� VSHFLDOO\� IRU� WKH� UHODWLRQVKLSV� EHWZHHQ� WKH�
'DUJRP�DQG�WKH�(VNL�$QNKRU�FDQDOV��VHH�.DEDQRY�����������������
��2Q�WKH�EDVLV�RI�WKH�PDWHULDOV�DQG�GDWD�FROOHFWHG�IURP�WKH�VXUIDFH��IURP�VHFWLRQ�QRV����DQG�
��LQ�������IURP�WKH�WUHQFKHV�HIIHFWHG�LQ������DQG�IURP�WKH�VWXG\�DFWLYLW\�LQ�������WKH�VLWH�
KDV�SUHVHQWHG��IRU�WKH�PRPHQW��WUDFHV�UHODWHG�WR�SRVW�$FKDHPHQLG�SHULRG��*HQLWR��*ULFLQD�HW�
DOLL�������*HQLWR��*ULFLQD�HW�DOLL�������$EGXOODHY��*HQLWR�HW�DOLL�������$EGXOODHY��*HQLWR��
�����������*HQLWR��5DLDQR��������
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WKH�H[WHQGHG�DUHD�LQ�7UHQFK�QR����DFFRUGLQJ�WR�WKH�QHZ�JHQHUDO�JULG�RI�WKH�
VLWH� SXW� GRZQ� WKLV� \HDU�� LQ� RUGHU� WR� ILQG� SRVVLEOH� HDUOLHU� DUFKLWHFWXUDO� DQG�
PDWHULDO�FXOWXUH��
WKH�XQ�H[FDYDWHG�(DVWHUQ�+DOI��DQG�WKH�SDUWLDOO\�H[FDYDWHG�:HVWHUQ�+DOI�RI�

7UHQFK�QR����
DV� PXFK� DV� GDWLQJ� PDWHULDO� FXOWXUH� SRVVLEOH�� LQ� RUGHU� WR� DFKLHYH� D� PRUH�

GHWDLOHG�W\SRORJLFDO�DQG�SRVVLEO\�FKURQRORJLFDO�VWUDWLJUDSKLF�GLIIHUHQWLDWLRQ��

7UHQFK�QR���DQG�LWV�(QODUJHPHQW�
7KH� ILUVW�RSHUDWLRQ�KDV�EHHQ� WKH� UHJXODUL]DWLRQ�RI� WKH� WRSRJUDSKLFDO�

ORFDWLRQ� RI� WKH� 7UHQFK� �VHH� EHORZ� 7RSRJUDSKLFDO� DFWLYLW\��� ZKLFK�� IRU�
GLIIHULQJ� UHDVRQV�� ZDV�� SUHYLRXVO\�� QRW� H[DFWO\� QRUWK�VRXWK� RULHQWHG���� DQG�
HPSW\LQJ�WKH�ROG�WUHQFK��UHPRYLQJ�WKH�ZHW�DQG�GU\�JUDVVHV�DULVHQ�GXULQJ�WKLV�
\HDU� DIWHU� WKHLU� ILOOLQJ� XS� �)LJ�� ���� 7KH� JHQHUDO� FRQGLWLRQ� RI� WKH� 7UHQFK�
VHHPHG��VLQFH�WKH�EHJLQQLQJ��LQ�D�JRRG�VKDSH��D�SDUW�IURP�WKUHH�RU�IRXU�ELJ�
KROHV�� H[FDYDWHG� E\� DQLPDOV� �SUREDEO\� UDEELWV� RU� FURWRYLQDV�� DORQJ� WKH�
VRXWK�HDVWHUQ� OLPLW� RI� WKH� WUHQFK� DQG� IRXU� RU� ILYH� OLWWOH� SODQWV� JURZQ� XS��
'XULQJ� WKH�FOHDQLQJ�RSHUDWLRQ� WKH�PDLQ�ZDOO�VWUXFWXUDO� UHPDLQV�DV�68������
DQG� 68� ����� DW� WKDW� WLPH� GHWHFWHG� DQG� LGHQWLILHG�� KDYH� EHHQ� SUHVHUYHG� LQ�
RUGHU�WR�KDYH�WKH�H[DFW�UHSUHVHQWDWLRQ�RI�WKH�VLWXDWLRQ�RI�WKH�H[FDYDWLRQ�DV�LW�
ZDV�DW�WKH�FORVLQJ�GD\�RI�ODVW�\HDU��)LJ������7KH�KXJH�TXDQWLW\�RI�WHUUDLQ�XVHG�
WR� FRYHU� WKH� 7UHQFK� DQG� LQ� SDUWLFXODU� WKH� PDLQ� DUFKDHRORJLFDO� OD\HUV�
FRQVWLWXWHG� E\� 68� ������ ������ ������ ������ ����� DQG� ����� HWF��� ILQDOO\� ZDV�
FRPSOHWHO\�UHPRYHG��

$FFRUGLQJ�WR�WKH�QHZ�VLWXDWLRQ�SURYLGHG�E\�D�PRUH�UHJXODU�SODQQHG�
SURMHFW�� LW� KDV� EHHQ� GHFLGHG� WR� UHDOL]H� RYHU� WKH� ZKROH� DUHD� RI� WKH� VLWH�� D�
JHQHUDO�JULG�RI�VTXDUHV��ZKRVH�DYHUDJH�PHDVXUHV���î���P��LQFOXGLQJ�7UHQFK�
QR����VHH�EHORZ�7RSRJUDSKLFDO�DFWLYLW\�����)LJV����������
���0DQ\�IDFWRUV�FRQWULEXWHG�WR�KDYH�DQ�LPSURSHU�DQG�LUUHJXODU�ZD\�RI�RUJDQL]LQJ�WKH�ZRUN��
WKH�GLIIHUHQW�WRSRJUDSKLFDO�DSSURDFK�LQ�GLIIHUHQW�VHDVRQV��GLIIHUHQW�WHDPV�RI�DUFKDHRORJLVWV�
DQG� WRSRJUDSKHUV� LQ� WKH� ILHOG�� DQG� PDLQO\� WKH� RIILFLDO� DQG� LQVWLWXWLRQDO� OHYHO� RI� WKH�
FROODERUDWLRQ� XVHG�� ZKLFK�� VHHPLQJO\�� FRXOG� QRW� JXDUDQWHH� YHU\� ZHOO� WKH� IXWXUH� RI� WKH�
DFWLYLW\�
���7KH�JULG�� WKXV� UHDOL]HG��KDV�D�GLIIHUHQFH�RI�����GHJUHH� WRZDUG�1RUWK� UHVSHFW� WR� WKH�ROG�
RULHQWDWLRQ�RI� WKH� WUHQFK��7ZR�ZHUH� WKH�SRVVLEOH�RSHUDWLYH�RSWLRQV�� WR� FRUUHFW� WKH�DQJXODU�
GLIIHUHQFH�E\�IRXU�WULDQJXODU�VKDSHG�E\�OLWWOH�FXWWLQJV�LQ�WKH�IRXU�VLGHV�RI�WKH�WUHQFK��LQ�WKLV�
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7KH�KXPXV�IURP�WKH�QRUWKHUQ�H[WHQGHG�VLGH�RI�WKH�WUHQFK�DQG�ODWHU�LQ�
WKH� RWKHU� FORYHV�� KDV� EHHQ� UHPRYHG�� OHDGLQJ� RQH� WR� GHILQH� DJDLQ� 68� �6��
�6XUIDFH���ZKHUH�D�ORZ�SHUFHQWDJH�RI�SRWVKHUGV��VWRQHV�DQG�RQH�SRWWHU\�GLVN�
�)LJ�� ���� FRPH� WR� WKH� OLJKW�� 6LQFH� WKLV� PRPHQW� DOO� WKH� IRXU� FORYHV� RI� WKH�
H[WHQGHG�WUHQFK�DUH��FRQWHPSRUDQHRXVO\��ZRUNHG�RXW��)LJ������/DWHU��PDNLQJ�
RWKHU� GLIIHUHQW� FXWWLQJV� LQ� 68� �6��� LW� LV� SRVVLEOH� WR� QRWH� WKDW� WKH� KDUG�
FRQVLVWHQFH�RI�WKH�VRLO�LV�WKH�VDPH�RI�ODVW�\HDU�LQ�DOO�WKH�QHZ�H[WHQGHG�SDUWV�
RI�WKH�WUHQFK��7DNLQJ�LQ�FRQVLGHUDWLRQ�WKH�SUHVHQFH�DQG�WKH�OHYHO�RI�WKH�PDLQ�
VWUXFWXUDO�UHPDLQV�XQHDUWKHG�GXULQJ�WKH�ODVW�\HDU��68�����KDV�EHHQ�DVVLJQHG�
WR�WKH�VRLO�UHPRYHG��ZKHUH�GLIIHUHQW�SRWVKHUGV��VWRQHV�DQG�ERQHV�KDYH�EHHQ�
FROOHFWHG��$IWHU�WKUHH�PRUH�FXWWLQJV��WKH�VRLO�RQ�WKH�WRS�RI�WKH�PDLQ�ZDOO�68�
����� KDV� EHHQ� UHPRYHG�� 68� ����� DQG� WKH� VDPH� OHYHO� RI� 68� ���� KDV� EHHQ�
UHDFKHG�� EDODQFLQJ� WKH� VRLO� LQ� DOO� WKH� FORYHV� RI� WKH� WUHQFK�� XVLQJ��
KRUL]RQWDOO\�� VSDGHV�� $IWHU� WKLV� RSHUDWLRQ�PRUH� RU� OHVV� �� RU� �� FP� RI� VRLO��
ZHUH�UHPRYHG��DQG�RQO\�IHZ�SRWVKHUGV�RI�SRWWHU\�FRPH�IURP��

7KH� DFWLYLWLHV� FRQWLQXH� UHPRYLQJ� PRUH� �� FP� RI� VRLO� LQ� 68� �����
JUD\LVK�FRORUHG�ZLWK�D�YHU\�KDUG�DQG�DEVROXWHO\�FRPSDFW�FRQVLVWHQFH�LQ�WKH�
VRXWK�DQG�LQ�QRUWK�FORYHV�RI� WKH�7UHQFK��$IWHU� WKH�ILUVW�FXWWLQJ� WKH� OHYHO�RI�
WKH�VRLO�UHDFKHG�LV�DW�WKH�VDPH�KHLJKW�������FP�FD��RI�WKH�ORFDWLRQ�RI�WKH�PRVW�
SDUW�RI�68�����DQG�68�������W\SLFDO�VWUDWLJUDSKLF�XQLWV�ZLGHVSUHDG�RYHU�DQG�
DURXQG� DQ\� VWUXFWXUDO� UHPDLQV�� )HZ�SRWVKHUGV� DQG� D� ELJ� VWRQH�� SUREDEO\� D�
PLOOVWRQH��FDPH�WR�WKH�OLJKW�LQ�WKH�HDVWHUQ�FORYH�RI�WKH�WUHQFK��LW�KDV�QRW�EHHQ�
UHPRYHG�EHFDXVH�LW�PD\�SURSHUO\�GHILQH�WKH�OHYHO�RI�68������)LJ��������,W�KDV�
EHHQ�GHFLGHG��WKXV��WR�FXW�RII�DJDLQ���FP�RI�VRLO�LQ�DOO�WKH�WUHQFK�DQG��ODWHU��LW�
KDV�LPPHGLDWHO\�EHHQ�QRWHG�WKDW�WKH�SHUFHQWDJH�RI�SRWVKHUGV�LV�LQFUHDVLQJ�LQ�
WKH� QRUWKHUQ� DQG� HDVWHUQ� FORYHV� RI� WKH� WUHQFK�� ZKLOH� LQ� WKH� VRXWKHUQ� QR�
SRWVKHUG�IRU�WKH�PRPHQW�KDV�EHHQ�IRXQG��0DQ\�SRWVKHUGV�FDPH�WR�WKH�OLJKW��
LQVWHDG��LQ�68������DQG�RQO\�RQH�LQ�68�������)LJ������7KH�RSHUDWLRQ�RI�FXWWLQJ�
ZD\��SODQQLQJ�WR�PRGLI\�7UHQFK�QR��¶V�GLPHQVLRQV�IURP���î���P�WR�����î���P��LQ�VT�P��RQH�
LV�JRLQJ�WR�DGG�����Pð�WR�WKH����Pð�H[FDYDWHG�VXUIDFH�RI�7UHQFK�QR�����UHDFKLQJ�D�WRWDO�RI�
�����Pð��WR�H[WHQG�WKH�H[FDYDWLRQ�WLOO�FRYHULQJ�DOO�WKH�VXUIDFH�RI�WKH�JULG��7KH�VHFRQG�RSWLRQ�
KDV�EHHQ�VHOHFWHG�DQG��WKXV��7UHQFK�QR���LV��VLQFH�QRZ��JRLQJ�WR�PHDVXUH���î���P��KDYLQJ�D�
VXUSOXV�RI����Pð�RI�H[FDYDWHG�VXUIDFH��UHDFKLQJ�WKH�WRWDO�VXUIDFH�RI����Pð�
���7KH�HQFUXVWDWLRQ�RQ� WKH� VXUIDFH�RI� WKLV� VWRQH�KDV�EHHQ�EUXVKHG� LQ�RUGHU� WR� LGHQWLI\� WKH�
VKDSH��VPRRWKQHVV�DQG�FRORU��7KH�PLOOVWRQH�KDV�D�YHU\�UHJXODU�VKDSH��VTXDUH���YHU\�VPRRWK�
VXUIDFH�DQG�LWV�FRORU�UHVHPEOLQJ�WKDW�RI�D�PDUEOH�SLQN�
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���FP�FD��LV�FRQWLQXRXVO\�UHSHDWHG�ZLWKRXW�D�VXEVWDQWLDO�FKDQJH��VLPLODUO\�WR�
WKH� VRLO�RI�68������ WKDW�RI�68����� LV�PRUH�KDUG� LQ� WKH�QRUWK�HDVWHUQ�FORYHV�
WKDQ�LQ�WKH�VRXWK�HDVWHUQ��LW�KDV�EHHQ�GHFLGHG��WKXV��WR�FXW�DJDLQ���FP�RQO\�LQ�
68�����DOVR�DW�1(��WKH�ODUJH�DUHD�DURXQG�WKH�PXG�EULFN�VWUXFWXUH�RI�WKH�ODVW�
VHDVRQ���)LJ�������RQH�SRWVKHUG�O\LQJ�LQ�WKH�VRLO��KDV�EHHQ�IRXQG��)LJ�������

,W�KDV�EHHQ�\HW�GHFLGHG�WR�UHPRYH�PRUH���FP�FD�RI�VRLO�LQ�WKH�QRUWK�
HDVWHUQ�SDUW�RI�68������ZKHUH�VRPH�SRWVKHUGV�DUH�FOHDUO\� O\LQJ��'XULQJ�WKH�
UHPRYDO�RI�VRLO��D�SDUWLFXODU�SRWVKHUG�WRJHWKHU�WR�PDQ\�RWKHUV�LV�FRPLQJ�RXW��
&RQVLGHULQJ�LWV�GLPHQVLRQ�DQG�VKDSH��LW�FRQVLVWV�RI�D�SRVVLEOH�URXQG�SODWH�RU�
WDEOH�ZLWK�D�IRRW��SRVVLEO\�RI�QRPDGLF�WUDGLWLRQ��)LJ�������/LNHO\�LQ�68������
RQH� LV� SURFHHGLQJ� LQ� 68� ����� WR� UHPRYH� VRLO� ��� FP� FD��� LQ�ZKLFK� QR� DQ\�
SRWVKHUG� FRPHV� RXW��$IWHU� WKH� ILUVW� FXW�� RQH� LV� VWDUWLQJ� WR� UHPRYH� WKH� VRLO�
IDOOHQ�GRZQ�LQ�WKH�WUHQFK�DQG�GXULQJ�WKH�FOHDQLQJ�RSHUDWLRQ�LQ�68������VRPH�
SRWVKHUGV�FRPH�RXW�LQ�68�������/DWHU�DOO�WKH�FORYHV�RI�WKH�WUHQFK�KDYH�EHHQ�
FOHDQHG� XS�� DQG� LW� KDV� EHHQ� GHFLGHG� WR� UHPRYH� �� FP� FD� RI� VRLO� IURP� WKH�
QRUWK�HDVWHUQ� FRUQHU��ZKHUH� WKH� FRQVLVWHQFH�RI� WKH� VRLO� LV� YHU\�KDUG��0DQ\�
SRWVKHUGV�FRPH�RXW� LQ�68������FRPSDULQJ�ZLWK� WKRVH� IURP�68�������ZKHUH�
RQO\� RQH� SRWVKHUG� FRPHV� RXW�� ,Q� RUGHU� WR� KDYH� D� YHU\� FOHDU� DVSHFW� RI� WKH�
WUHQFK� DQG� IROORZLQJ�� SRVVLEO\�� WKH� DOLJQPHQW� RI� WKH� VWUXFWXUHV� IRXQG� ODVW�
\HDU��LW�KDV�EHHQ�VWDUWHG�WR�EUXVK�WKH�VRLO����FP�FD���ZKHUH�WKH�FRQVLVWHQFH�LV�
YHU\� FRPSDFW� DQG�KDUG��$�SDUW� IURP� VRPH�SRWVKHUGV� FROOHFWHG�RQO\� LQ�68�
�����QR� WUDFH�RI�DQ\�PXG�EULFN�RU� VWUXFWXUDO� UHPDLQV�ZHUH� LGHQWLILHG� LQ�68�
����DQG�68�������WKXV��WKH�RSHUDWLRQ�RI�EUXVKLQJ�WKH�VRLO����FP�FD��KDV�EHHQ�
UHSHDWHG�DJDLQ�RQO\�LQ�68������ZKHUH�DIWHU�D�GHWDLOHG�FOHDQLQJ�DQG�ZDVKLQJ�
WKH�VRLO��VRPH�WUDFHV�RI�PXG�EULFNV�RU�PXG�EORFNV�EHFDPH�PRUH�DQG�PRUH�
HYLGHQW��)LJ�������

,W�KDV�EHHQ�GHFLGHG��IXUWKHUPRUH��WR�UHPRYH���FP�FD�RI�VRLO�LQ�DOO�WKH�
FORYHV� RI� WKH� WUHQFK�� SD\LQJ� DWWHQWLRQ� DQG� WDNLQJ� FDUH� RI� WKH� SRVVLEOH�
DSSHDULQJ� RI� QHZ� PXG�EULFNV� DQG� PXG�EORFNV� RU� DOLJQPHQWV� LQ� 68� �����
'XULQJ�WKH�UHPRYDO�RI�VRLO��LQ�WKH�QRUWK�HDVWHUQ�ORFDWLRQ�RI�68�����ZKHUH�WKH�
FRQVLVWHQFH�RI� VRLO� LV� VWLOO� YHU\� KDUG�� D� IUDJPHQW� RI� D� EDVH�RI� D� JREOHW� KDV�
EHHQ� IRXQG�� DQG� LQ� 68� ����� SUDFWLFDOO\� QRWKLQJ�� ,Q� RUGHU� WR� UHJXODUL]H� WKH�
OHYHO�RI�68������DW�OHDVW���FP�FD�RI�VRLO�KDYH�EHHQ�UHPRYHG�DJDLQ��2QH�PXG�
EORFN� RU� VWUXFWXUDO� UHPDLQ� KDV� EHHQ� IRXQG�� FOHDQLQJ�� DW� WKH� EHVW�� LQ� DOO� LWV�
SDUWV��7KH�DVSHFW�RI�WKH�WUHQFK�DQG�WKH�RUGHU�DQG�RULHQWDWLRQ�RI�WKH�VWUXFWXUH�
KDV�QRW�EHHQ�FRPSOHWHO\�FODULILHG��WKXV��RQH�LV�SURFHHGLQJ�WR�UHPRYH�DJDLQ���
FP�FD�RI�VRLO� LQ� WKH�VDPH�ZD\�RI� WKH�ILUVW�FXW��'XULQJ� WKH�UHPRYDO�RI� WKLV��
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PDQ\�SRWVKHUGV��RQH�RI�WKHVH�YHU\�ELJ�DQG�ZHOO�SUHVHUYHG���DQG�IHZ�VWRQHV��
FRPH�RXW�LQ�68�����DQG�RQO\�RQH�SRWVKHUG�LQ�68�������$W�WKH�HQG��WKH�GHSWK�
RI�WKH�VRLO�DURXQG�WKH�PXG�EORFN�KDV�EHHQ�PHDVXUHG������FP�����

7KUHH� FP� FD� RI� VRLO� LQ� DOO� WKH� FORYHV� RI� WKH� WUHQFK� KDYH� EHHQ�
UHPRYHG��SD\LQJ�DWWHQWLRQ�WR�WKH�PXG�EORFN�FRPH�RXW��DW� WKH�GHSWK�RI������
FP�LQ�68������'XULQJ�WKH�UHPRYDO�RI�WKH�VRLO��D�YHU\�ELJ�DQG�IODW�PLOOVWRQH��
ORFDWHG� LQ� WKH�HDVWHUQ�SDUW�RI�68� �����KDV�EHHQ� IRXQG�DQG� VRPH�SRWVKHUGV��
LQVWHDG�� LQ�68� ������ DQG�D�YHU\�ELJ��KHDY\�DQG� LUUHJXODU� VWRQH�DQG�D�PXG�
EORFN��DW� WKH�GHSWK�RI����FP�DOVR��%HLQJ�QRW�\HW�FOHDU� WKH�SUHVHQFH�RI�QHZ�
PXG�EULFN�VWUXFWXUH��RQH�LV�SURFHHGLQJ�WR�FXW�DJDLQ���FP�FD�RI�VRLO��'XULQJ�
WKH� UHPRYDO� RI� WKH� VRLO� RI� WKH� VHFRQG� FXW�� EXUQW� SRWVKHUGV� ORFDWHG� LQ� WKH�
HDVWHUQ�SDUW�RI�68�����KDYH�EHHQ�IRXQG��ZKHUH��SUREDEO\��DQRWKHU�PXG�EORFN�
FDPH�RXW�MXVW��)LJ�������

0RUH� �� FP� FD� RI� VRLO� LQ� WKH� DOO� SDUWV� RI� WKH� WUHQFK� KDYH� EHHQ�
UHPRYHG��SD\LQJ�DWWHQWLRQ�WR�WKH�PXG�EORFNV�IRXQG�LQ�68�����DQG�68�������
1HDU�WKH�EORFNV�WKH�FRQVLVWHQFH�RI�WKH�VRLO�LV�YHU\�KDUG��ZKLOH�LQ�WKH�FRUQHU�
LV�TXLWH� VDQG\��'XULQJ� WKH� UHPRYDO�RI� WKH� ILUVW� FXW�RI� VRLO��PDQ\�SRWVKHUGV�
FDPH�RXW� LQ�68�����DQG�IHZ�LQ�68������� WKXV�� ODWHU� LW�KDV�EHHQ�ZDVKHG�WKH�
VRLO�� SURFHHGLQJ� WR� UHPRYH� VRLO� RQO\� LQ� 68� ������ EHFDXVH� RI� D� SRVVLEOH�
DOLJQPHQW� RI� PXG�EORFNV�� ORFDWHG� LQ� WKH� HDVWHUQ� OLPLW� RI� 68�� ,W� KDV� EHHQ�
QRWHG�WKDW�LQ�WKH�ZHVWHUQ�SDUW�RI�WKH�WUHQFK�WKH�GHSWK�RI�68������DQG�LQ�WKH�
HDVWHUQ�SDUW�WKDW�RI�68������KDV�EHHQ�DOPRVW�UHDFKHG��

,W� KDV� EHHQ� GHFLGHG� WR� UHPRYH� �� FP� FD� RI� VRLO� IURP�68� ���� WR�68�
������'XULQJ�WKLV�UHPRYDO�D�EDVLV�ZLWK�D�ILQH�IDEULF�LQ�68������)LJ�������VRPH�
SRWVKHUGV� DQG� VWRQHV�PRUH� RU� OHVV� HOOLSWLFDO� KDYH� EHHQ� IRXQG�� LQ� 68� ������
KRZHYHU��QRWKLQJ�FRPHV�WR�WKH�OLJKW��7KH�SRVVLEOH�DOLJQPHQW�RI�PXG�EORFNV�
IRXQG�KDYH�EHHQ�FOHDQHG�XS��8QWLO�QRZ��QR�WRSRJUDSKLFDO�68�KDV�EHHQ�\HW�
DVVLJQHG�WR�WKH�PXG�EORFNV��FRPH�RXW�EHFDXVH�WKH�DOLJQPHQW�RI�WKHVH�PXG�
EULFN�VWUXFWXUHV�LV�QRW�FOHDU��$IWHU�WKH�ILUVW�FXW�WKH�DEVROXWH�TXRWHV�RI�WKH�WRS�
RI�WKH�PXG�EORFNV�KDYH�EHHQ�WDNHQ��WKXV��RQH�LV�SURFHHGLQJ�WR�FXW���FP�FD�RI�
VRLO�RQO\�LQ�68������SD\LQJ�DWWHQWLRQ�WR�WKH�ZDOO�VWUXFWXUDO�UHPDLQ�68�������
1R�RQH�SRWVKHUGV�FRPHV�RXW�GXULQJ�WKH�UHPRYDO�RI�VRLO��

7ZR�PRUH�FP�RI�VRLO�FD�DUH�UHPRYHG�LQ�DOO�WKH�FORYHV�RI�WKH�WUHQFK��
SD\LQJ�DWWHQWLRQ�WR�ZDOO�UHPDLQV�68�������ORFDWHG�EHQHDWK�68������DQG�WR�WKH�
SUREDEOH�PXG�EORFNV�IRXQG��7KH�VXUIDFH�DQG�WKH�ERUGHU�DQG�WKH� WRS�RI�68�
�����KDV�EHHQ�UHDFKHG�DQG�FOHDQHG�XS��WKXV�LW�KDV�EHHQ�GHFLGHG�WR�DVVLJQ�68�
�����WR�WKH�VRLO�ORFDWHG�H[DFWO\�MXVW�EHQHDWK�WKH�ERUGHU�RI�ZDOO�68�������)LJ��
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����� ,Q� WKH� VDPH� ZD\� RI� 68� ������ WKH� HDVWHUQ� SURILOH� RI� WKH� PXG�EORFNV�
DOLJQPHQW� EHWZHHQ� 68� ����� DQG� 68� ���� KDV� EHHQ� FOHDQHG� XS�� WKXV�� LW� KDV�
EHHQ�DVVLJQHG�D�QHZ�WRSRJUDSKLFDO�68�������FRQVWLWXWHG�E\�VPDOO�DQG�PLGGOH�
VL]H�PXG�EORFNV��)LJ�������'XULQJ�WKH�UHPRYDO�RI�WKH�VRLO�RI�WKH�ILUVW�FXW��WKH�
PXG�EORFN� IRXQG� LQ� WKH� HDVWHUQ� VLGH� KDV� EHHQ� UHPRYHG� EHFDXVH� WKH�
FRQVLVWHQFH� RI� WKH� VRLO� EHQHDWK�ZDV� YHU\� VRIW� DQG� VDQG\�� 6RPH� SRWVKHUGV�
KDYH�EHHQ�IRXQG�LQ�68�����DQG�QRWKLQJ�LQ�68�������/DWHU��RQH�LV�SURFHHGLQJ�
WR�FXW�DJDLQ���FP�FD�RI�VRLO�LQ�68������DQG�������$�YHU\�VRIW�FRQVLVWHQFH�RI�
WKH� VRLO� EHQHDWK� WKLV� ODVW� 68� LV� GXH� WR� WZR� KROHV� H[FDYDWHG� E\� URGHQWV� RU�
RWKHU�DQLPDOV��,W�KDV�EHHQ�GHFLGHG�WR�UHPRYH�D�ELJ�SDUW�RI�68�������'XULQJ�
WKH� UHPRYDO� RI� WKH� VRLO� LQ� 68� ������ LW� KDV� EHHQ� IRXQG� RQH� VHPL�FLUFXODU�
PLOOVWRQH� DQG� D� SRVVLEOH� SRWWHU\� GLVN� �)LJ�� ����� LQVWHDG�� LQ� 68� �����PDQ\�
SRWVKHUGV� FRPH� WR� WKH� OLJKW� DQG� D� IUDJPHQW� RI� D� SUREDEO\� OLG�ZLWK� KDQGOH�
�)LJ�������$IWHU� WKH�VHFRQG�FXW�� LW�KDV�EHHQ�GHFLGHG� WR�UHPRYH�SDUW�RI�ZDOO�
68�������EHFDXVH� WKH�FRQVLVWHQFH�RI� WKH�VWUXFWXUH� LV�QRW�FRPSDFW�DQG�KDUG��
EXW�YHU\�VRIW�DQG�VDQG\��3UREDEO\��GXULQJ�WKH�RSHUDWLRQV�RI�UHPRYDO��DW�WKH�
EHJLQQLQJ� RI� H[FDYDWLRQ�� LW� KDV� EHHQ� OHIW� VWDQGLQJ�� 3UREDEO\� WKH� FOHDU�
DSSHDULQJ�RI�ZDOO�68������GHILQHV� D�ZHVWHUQ�ZDOO�RI�D� URRP��EHORQJLQJ� WR�
68��������

7KUHH�FP�FD�RI�VRLO�DUH�UHPRYHG�DJDLQ�LQ�DOO�WKH�FORYHV�RI�WUHQFK�LQ�
68� ����� DQG� ������ /DWHU�� RQH� LV� WDNLQJ� FDUH� RI� WKH� FOHDQLQJ� RI� WKH� HDVWHUQ�
SURILOH� DQG� WKH� WRS�RI�ZDOO�68� ������ D�SRVVLEOH� VWUXFWXUH�68� ������ EHQHDWK�
ZDOO� 68� ������ DQG� WKH� UHPRYLQJ� SDUW� RI� WKH� VDQG\� VRLO� IDOOHQ� GRZQ� LQ� WKH�
FDYH��QRZ�RSHQHG�DW�WKH�WRS���EHQHDWK�WKH�HDVWHUQ�SURILOH�RI�68������DQG�LQ�
DOO�WKH�SDUWV�RI�WKH�WUHQFK�GXJ�ODVW�\HDU��'XULQJ�WKH�UHPRYDO�RI�WKH�VRLO�VRPH�
SRWVKHUGV�FDPH�RXW��$IWHU�WKH�ILUVW�FXW��RQH�LV�SURFHHGLQJ�WR�UHPRYH���FP�FD�
RQO\�LQ�68�������QRWKLQJ�FRPHV�RXW��7KH�FRQVLVWHQFH�RI�WKH�VRLO�UHPDLQ�WKH�
VDPH��YHU\�VRIW�DQG�VDQG\�LQ�WKH�QRUWKHUQ�DQG�VRXWKHUQ�SDUWV��YHU\�KDUG�DQG�
FRPSDFW�LQ�WKH�FRUQHU��

2QH� LV� VWDUWLQJ� WR� UHPRYH� �� FP� FD� RI� VRLO� LQ� DOO� WKH� FORYHV� RI� WKH�
WUHQFK��'XULQJ�WKH�UHPRYDO��LQ�WKH�HDVWHUQ�SDUW��WKH�WRS�RI�68������KDV�EHHQ�
UHDFKHG�DQG�RQH�ELJ�IUDJPHQW�RI�D�MDU�LV�IRXQG��MXVW�QHDU�WKH�FRUQHU�RI�WUHQFK�
RI� WKH� ODVW�\HDU�H[FDYDWLRQ� �)LJ�������EHVLGHV�� LW�KDV�EHHQ�FRPH�RXW�� LQ� WKH�
HDVWHUQ�SURILOH�RI�WKH�WUHQFK��EURZQ�DQG�KDUG�FOD\�ZLWK�DQ�XQGHILQHG�VKDSH�
MXVW�EHWZHHQ�68������DQG�������)LJ�������'XULQJ�WKH�ILUVW�FXW�LW�LV�SURFHHGLQJ�
WR�FOHDQ�RXW�WKH�ZDVK�RXW�RI�ZDOO�68������LQ�WKH�VRXWKHUQ�SDUW�DQG�UHPRYLQJ��
LQ� WKH�QRUWKHUQ�SDUW�� WKH�EORFN� DQG� VRLO� OHIW� VWDQGLQJ�EHFDXVH�RI� WKHLU� KDUG�
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FRQVLVWHQFH��VXFFHVVLYHO\��LW�LV�SURFHHGLQJ�WR�FOHDQ�RXW�WKH�HDVWHUQ�SURILOH�RI�
ZDOO�68�������/DWHU��LW�LV�SURFHHGLQJ�WR�UHPRYH�DJDLQ���FP�FD�RI�VRLO�LQ�DOO�
WKH�SDUWV�RI�WKH�WUHQFK��'XULQJ�WKH�UHPRYDO�RI�WKH�VRLO��WKH�WRS�RI�68������RI�
ODVW�\HDU�H[FDYDWLRQ�LQ�68������KDV�EHHQ�UHDFKHG��DQG��LQ�WKH�QRUWKHUQ�SDUW�RI�
WKH�ZDOO�68�������WKXV��WR�WKLV�SDUW�RI�WKH�WUHQFK�KDV�EHHQ�DVVLJQHG�68�������
'XULQJ� WKH� UHPRYDO�RI� VRLO� D�ELJ� IUDJPHQW�RI�SRWWHU\� LQ�68� �����KDV� EHHQ�
IRXQG��FORVH�WR�WKH�ELJ�IUDJPHQW�SUHYLRXVO\�IRXQG��WKUHH�ELJ�IUDJPHQW�LQ�68�
������ZKLOH� LQ� 68� ����� VWLOO� QRWKLQJ��&RQVLGHULQJ� WKH�ZLGHVSUHDG� RYHU� WKH�
OHYHO�RI�68������RI�RWKHU� ODUJH�SRWWHU\� IUDJPHQWV�RI� MDUV�� LW� VHHPV�FOHDU� WR�
DVVLJQ� WR� WKH�ZKROH� DUHD� WKH� VDPH�68� �����RI� ODVW� \HDU��2QH� LV� VWDUWLQJ� WR�
UHPRYH���FP�FD�RI�VRLO�LQ�DOO�WKH�SDUWV�RI�WKH�WUHQFK��SD\LQJ�DWWHQWLRQ�WR�WKH�
ELJ�IUDJPHQWV�RI�SRWWHU\�FDPH�WR�WKH�OLJKW�LQ�68�������RQH�LQ�WKH�6(�FRUQHU�
RI� ODVW� \HDU� WUHQFK� DQG� WKH� RWKHUV� LQ� WKH� VRXWKHUQ� OLPLW� RI� WKH� QHZ� WUHQFK�
�)LJ�� ����� 'XULQJ� WKH� UHPRYDO�� WKH� ELJ� IUDJPHQW� LQ� WKH� FRUQHU� KDV� EHHQ�
UHPRYHG�� PDQ\� SRWVKHUGV� KDYH� EHHQ� IRXQG� DQG� IHZ� RI� WKHVH� SUREDEO\�
EHORQJLQJ� WR� WKH� ELJ� MDU� EHVLGHV�� LQ� 68� ����� QRWKLQJ� FDPH� RXW�� 7KH�
FRQVLVWHQFH�RI�VRLO�DORQJ�WKH�VRXWKHUQ�OLPLW�RI�WKH�H[WHQGHG�WUHQFK�LV�VDQG\�
DQG�EHQHDWK�WKH�IUDJPHQWV�WKHUH�LV�D�OLWWOH�VDQG\�GHSUHVVLRQ�ZLWK�WKH�ERWWRP�
YHU\�KDUG��

2QH�LV�VWDUWLQJ�WR�UHPRYH���FP�FD�RI�VRLO�LQ�DOO�WKH�SDUWV�RI�WKH�WUHQFK��
SD\LQJ� DWWHQWLRQ� WR� WKH� IUDJPHQWV� RI� SRWWHU\� LQ� WKH� VRXWKHUQ� OLPLW� RI� WKH�
H[WHQGHG� WUHQFK��'XULQJ� WKH� UHPRYDO�PDQ\�SRWVKHUGV�FDPH�RXW� LQ�68������
DQG��SUREDEO\��RQH�RI� WKHVH� LV�D�EDVLV�RI�D�YHVVHO��EHVLGHV� LQ�68������� IHZ�
RQHV��/DWHU��RQH� LV� VWDUWLQJ� WR�FOHDQ�RXW� WKH�ZDVK�RXW� �68�����RI� �ZDOO�68�
������UHPRYLQJ�SDUW�RI�WKH�FRPSDFW�VRLO�SXW�GRZQ�LQ�WKH�HDVWHUQ�VLGH�RI�68�
�����DQG�WKH�VRLO�IDOOHQ�GRZQ�EHFDXVH�RI�WKH�GDLO\�FXWWLQJV�LQ�68�RI�ODVW�\HDU�
H[FDYDWLRQ��7KH�FRQVLVWHQFH�RI�WKH�VRLO�UHPDLQ�WKH�VDPH�RI�WKH�ODVW�GD\��

2QH�LV�VWDUWLQJ�WR�UHPRYH���FP�FD�RI�VRLO�LQ�DOO�WKH�SDUWV�RI�WKH�WUHQFK��
H[FHSW�IRU�WKH�VRXWKHUQ�SDUW�RI�68������ZKHUH�WKH�ELJ�IUDJPHQWV�RI�SRWWHU\�
DUH� ORFDWHG��'XULQJ� WKH�UHPRYDO�RI� WKH�VRLO� LQ�68������� WKH� WRS�RI�68������
KDV�EHHQ�UHDFKHG��WKH�ELJ�EORFNV�OHIW�VWDQGLQJ�XQWLO�QRZ�LQ�68������KDV�EHHQ�
UHPRYHG�EHFDXVH�WKH�VRLO�EHQHDWK�ZDV�QRW�FRPSDFW�EXW�TXLWH�VDQG\��7KH�ELJ�
IUDJPHQWV�RI�SRWWHU\� LQ�68�������DW� WKH�GHSWK�RI���P�FD��KDYH�EHHQ�ILQDOO\�
UHPRYHG� WDNLQJ� FDUH� RI� WKH� OLPLW� RI� WKH� H[WHQGHG� WUHQFK��0DQ\� SRWVKHUGV�
FDPH�RXW�LQ�68�������RQH�RI�WKHVH�LV�D�SRWWHU\�GLVN��)LJ�������MXVW�RQH�LQ�68�
�����DQG�QRWKLQJ�LQ�68������H[FHSW�IRU�WKH�ELJ�IUDJPHQWV��
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7UHQFK���
$�QHZ�UHFWDQJXODU� WUHQFK�FORVH� WR� WKH�HDVWHUQ�SDUW�RI� WKH�HQFLUFOLQJ�

ZDOO��KDV�EHHQ�RSHQHG�DQG�QDPHG�DV�QR����EHWZHHQ�WKH�LQQHU�VSDFH�DQG�WKH�
WHSH��7KLV�DUHD�KDG�JLYHQ�HYLGHQFH�RI�WKH�RQO\�VOLJKWO\�HOHYDWHG�PRXQG��FD�
����� IURP� WKH� WRS� WR� WKH�FDPSDLJQ�SODLQ�� LQVLGH� WKH�ZDOO¶�FXUWDLQ� �)LJ������
DQG�WKH�HQFLUFOLQJ�ZDOO��DW����P�FD�IDU�WR�(DVW���LW�LV�ORFDWHG�LQ�WKH�QRUWKHDVW�
FRUQHU�RI�WKH�VLWH��DQG�LW�FRXOG�EH�LQ�DGYDQFH�LQWHUSUHWHG�HLWKHU�DV�VWUXFWXUDO�
HYLGHQFH��DQG�ODWH�GHSRVLW�RI�WKH�ZDOO¶V�FROODSVH��RU�DV�D�EDUULHU��PDGH�E\�WKH�
ODSVLQJ�RI�WKH�HQFLUFOLQJ�ZDOO��DJDLQVW�WKH�PRDW��7KH�KLOORFN�SUHVHQWV�JHQWO\�
VORSHV�WR�1RUWK�DQG�6RXWK�ZLWK�DQ�DOPRVW�FLUFXODU�SHULPHWHU�F���RI�DERXW����
P��

7KH�WUHQFK��RULJLQDOO\���P�ORQJ��16��î���P�ZLGH��(:���)LJ�������D�
ODUJH�SDUW�RI�WKH�JUDVV�DQG�YHJHWDO�UHPDLQV�FRYHULQJ�WKH�ZKROH�DUHD�KDV�EHHQ�
WDNHQ� RXW�� LV� RSHQHG� LQ� RUGHU� WR� XQGHUVWDQG� WKH� UHODWLRQVKLS� EHWZHHQ� WKH�
HQFLUFOLQJ�ZDOO�DQG�WKH�WHSD��ZKLFK�PRVW�SUREDEO\�LQ�ERWK�LWV�VORSLQJ�HGJHV�
�1�DQG�6��ZDV�RFFXSLHG�E\�WKH�FDPSDLJQ�SODLQ��DQG�WR�(DVW�E\�WKH�HQFLUFOLQJ�
ZDOO�RI�WKH�WHSD�DV�ZHOO��

'XULQJ� WKH� ILUVW�FXWWLQJ� LQ�68��6��� WKH�VRLO��GXVW\�FRORUHG�� LV� IXOO�RI�
URRWV�ZLWK�D�GU\��KDUG�WH[WXUH�DQG�DOVR�VDQG�ZLGHVSUHDG��)HZ�IUDJPHQWV�RI�
UHGGLVK�SRWVKHUGV�DQG�SHEEOHV�DUH�IRXQG��)LJ�������'XULQJ�WKH�VHFRQG�FXWWLQJ�
WKHUH� LV� VRPH� FKDQJH� LQ� WKH� VRLO� WH[WXUH�� HVSHFLDOO\� LQ� WKH� VRXWKHUQ� SDUW��
ZKHUH�VRPH�EDNHG�JUHHQLVK�VRLO�KDV�EHHQ�FRQWLQXDOO\�GLVFRYHUHG��)LJ�������
$IWHU�D�IXUWKHU�FDUHIXO�FOHDQLQJ��WKH�RXWOLQH�RI�WKLV�VRLO�EHFDPH�PXFK�FOHDUHU��
DQG�IUDJPHQWV�RI�WZR�ZDOOV�LQ�PXG�EULFNV�VHHP�WR�PHHW�LQ�ULJKW�DQJOHV��RQH�
QRUWKZHVW�VRXWKHDVW� RULHQWHG� DQG� ��� FP� ZLGH�� WKH� RWKHU� ZHVW�HDVW� �"��
RULHQWHG��DERXW����FP��)LJ�������,QVLGH�WKH�ZDOO¶�WH[WXUH��LW�LV�DOVR�YHU\�HDV\�
WR�LGHQWLI\�VRPH�VL]H�RI�WKH�EULFNV�����î����DQG����î����FP��)LJ�������7KLV�
NLQG� RI� JUHHQLVK� VRLO� DSSDUHQWO\� ORRNV� OLNH� WKH� VDPH� ZDOO� IUDJPHQW�
GLVFRYHUHG�LQ�7UHQFK�QR����DQG�QDPHG�68�������)LJ������ODVW�\HDU��

7UHQFK���6RXWK�:HVW�([WHQVLRQ�
$FFRUGLQJ� WR� WKH� GLVWULEXWLRQ� RI� WKH� ZDOO¶� WH[WXUH� GLVFRYHUHG� LQ�

7UHQFK�QR����DQ�H[WHQVLRQ�DW�6:�LV�OLQHG�RXW��WKH�SODQ�LV���P��16��î���î���P�
�(:���)LJV�����������'XULQJ�WKH�H[FDYDWLQJ�WKH�VXUIDFH�LV�EURZQLVK��IXOO�RI�
URRWV��DQG�ZLWK�D�GU\�� WRXJK�WH[WXUH��3RWVKHUGV�DQG�SHEEOHV�DUH�FRQWLQXDOO\�
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XQHDUWKHG��PRUH� WKDQ� EHIRUH��$IWHU� D� FXW� RI� ��� FP�� �� OLQHV� RI�PXG� EULFNV�
ZHUH�IRXQG�DOVR� LQ� WKH�QRUWKHUQ�SDUW��HDFK�OLQH�ZDV�PDGH�XS�ZLWK���EULFNV�
�HDVW�ZHVW�RULHQWHG���PRVW�RI�DOO�EHLQJ����î����FP�LQ�VL]H��7R�WKH�VRXWK�DQG�
QRUWK�SDUW�RI�WKH�WKUHH�OLQHV��WKHUH�DUH�DOVR�VRPH�PXG�EULFNV��EXW�LQ�D�PXFK�
PRUH� QDUURZ� VL]H� ������� FP� LQ� ZLGWK��� WKH� GLVWULEXWLRQ� RI� ZKLFK� LV� VWLOO�
XQFOHDU��7R� WKH�6RXWK�RI� WKH�PXG�EULFN�ZDOO�� VHYHUDO� IUDJPHQWV�RI�SRWWHU\��
EHORQJLQJ�WR�68������ZHUH�IRXQG��)LJ�������

%DVHG� RQ� WKH� QHZ� JULG� V\VWHP� DGRSWHG���� QHZ� FRUUHFWLRQV� LQ� WKH�
ORFDWLRQ� ZHUH� PDGH�� 7UHQFK� QR� �� DQG� 7UHQFK� QR� �� 6:� ([WHQVLRQ�� DUH�
FRQVLGHUHG� VLQFH� QRZ� DV� DQ� HQWLUH�1HZ�7UHQFK� QR� �� DQG� H[WHQGLQJ� ���P�
�16��î���P��)LJ�������7KHQ�WKH�PDLQ�ZRUN�ZDV�IRFXVHG�RQ�WKH�SURWXEHUDQFH�
SDUW� RI� 68� ���� LQ� WKH� VRXWKHUQ� SDUW�� DIWHU� D� FXW� RI� �� FP�� ZKLFK� LV� DOVR�
KDUGHQHG� WR� EH� VRPH� NLQG� RI� ILUP� OD\HU�ZLWK� VLOYHU� VDQG�ZLGHO\� VSUHDG�� D�
JUD\LVK�DQG�PRUH�VLPSOH[�VRLO�DSSHDUHG��$OVR�DIWHU�D�FDUHIXO�VZHHSLQJ�DQG�
LGHQWLILFDWLRQ�� WKH� VDPH� SRVLWLRQ� RI� WKH� ³WZR� ZDOOV� PHHW� LQ� ULJKW� DQJOHV´��
VKRZV� PRUH� GHWDLOV�� ZKLFK� OHDGV� WKH� IXQFWLRQ� RI� LW� IRU� VRPH� RWKHU�
LQWHUSUHWDWLRQV��IRU�H[DPSOH��QRW�RQO\�D�VLPSOH�ZDOO��0RUH�FRPSOLFDWHG��DOO�
LQ� DOO�� WKLV� DUHD� QHHGV� PRUH� DWWHQWLRQ� DQG� REVHUYDWLRQ�� ,Q� WKH� PHDQ� WLPH��
H[FDYDWLRQ�ZDV�FDUULHG�RXW�LQ�WKH�DUHD�RI�HQODUJHPHQW�PDLQO\�WR�1RUWK�DQG�
1RUWK�:HVW�� DQG� WKH� VXUIDFH� SUHVHQWV� DOPRVW� WKH� VDPH� VLWXDWLRQ� DV� EHIRUH��
IXOO\� ILOOHG� URRWV��EURZQLVK�DQG�ZLWK�D� WRXJK� WH[WXUH�� IUDJPHQWV�RI� UHGGLVK�
SRWWHULHV� DQG� SHEEOHV� ZHUH� IRXQG�� WRR�� LQ� D� VORSLQJ� HGJH� JRLQJ� GRZQ� WR�
1RUWK�DQG�6RXWK�DV�ZHOO��

,W� KDV� EHHQ� GHFLGHG� WR� ILQLVK� WR� UHPRYH� WKH� UHVW� RI� WKH� VRLO� RI� WKH�
VXUIDFH��ODWHU��DFFRUGLQJ�WR�WKH�UHODWLRQVKLS�EHWZHHQ�68������RQH�RI�WKH�XVXDO�
VWUDWLJUDSKLF� XQLWV� DURXQG� VWUXFWXUDO� UHPDLQV�� DQG� WKH� ZDOO� LQ� PXG�EULFN�
QDPHG�DV�68�������WKHUH�DUH�QHZ�FXWWLQJV�WR�WKH�1RUWK�RI�WKH�ZDOO��ZKLFK�DUH�
���� FP� LQ� GHHS�� WKH� VRLO� LV� D� OLWWOH� ELW� EURZQLVK�� VWLOO� FRPSDFW��ZLWK� IHZHU�
URRWV�DQG�WR�VRXWK��3RWVKHUGV�DQG�SHEEOHV�DUH�XQHDUWKHG��WRR��7KH�VLWXDWLRQ�LV�
PRUH�RU�OHVV�VLPLODU��DQG�WKH�VRLO�LV�LQ�D�JUD\LVK�FRORU��7KHQ�PRUH�DWWHQWLRQ�
ZDV� SDLG� WR� WKH� VORSLQJ� HDVWHUQ� DQG� ZHVWHUQ� SDUWV� RI� WKH� ZDOO�� XVLQJ� WKH�
VSDGH� DQG� ELOO�� ZKRVH� WUHQG� DQG� ZKRVH� UHODWLRQVKLS� ZLWK� 68� ���� LV� VWLOO�
XQFOHDU� �)LJ�� ����� 7KH� PRVW� LPSRUWDQW� DFKLHYHPHQW� KDV� EHHQ� WR� LGHQWLI\�
DQRWKHU� VL[� �DW� OHDVW�� PXG� EULFNV� OLQHV� WR� WKH� ZHVW� RI� WKH� VDPH� EULFNV�
���6HH�WKH�7RSRJUDSKLFDO�$FWLYLW\�EHORZ�
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GLVFRYHUHG� EHIRUH�� WKH� ZHVWHUQ� HGJH� �"�� RI� ZKLFK� DUH�� PD\EH�� VRPH� PXG�
EULFNV�YHUWLFDO�WR�WKH�KRUL]RQ��7KH�VL]H�RI�WKH�PXG�EULFNV�QHZO\�GLVFRYHUHG�
LV�GLIIHUHQW��VRPH�ELJ�DQG�FOHDU�RQH�LV����î����FP��VRPHRQH�LV�VPDOOHU��DQG�
VWLOO�WKHUH�DUH�VRPH�VLGHV�RI�WKH�EULFNV�QRW�FOHDU��)LJ�������

,W�LV�QHFHVVDU\�WR�PDNH�WKH�GLVWULEXWLRQ�RI�PXG�EULFNV�FOHDU��QDPHO\��
WKH� ERXQGDU\�� 7KH� IDFW� LV�� QHLWKHU� WKH� HDVW� QRU� WKH� ZHVW� VLGH� RI� WKH� PXG�
EULFNV�� LWV� UHODWLRQVKLS�ZLWK� WKH� UHVW� RI� WKH� 7UHQFK� DUH� VWLOO� FOHDU�� WKH� RQO\�
VXUH�IDFW�LV�WKDW�LWV�HGJH�LV�IXOO�RI�FROODSVHG�GHSRVLW��ZKLWLVK�ZLWK�D�YHU\�KDUG��
FRPSDFW� WH[WXUH��QRQH�SRWVKHUGV�ZHUH�IRXQG� LQ� LW��RQ� WKH�FRQWUDU\�� WKH�VRLO�
DPRQJ�WKH�KDUG�GHSRVLW�LV�YHU\�VRIW�DQG�ORRVH��LQ�UHGGLVK�FRORU��IXOO�RI�URRWV��
DQG�IUDJPHQWV�RI�SRWWHU\�XQHDUWKHG��WRR��,Q�WKH�PHDQ�WLPH��WKHUH�LV�RQH�FXW�
IRU� WKH� QRUWK� DQG� VRXWK� SDUW� RI�7UHQFK�� WRR�� UHDFKLQJ� D� GHSWK� RI� ��� FP� LQ�
PRVW� �)LJ�������'XULQJ� WKH�H[FDYDWLRQ�� UHGGLVK�SRWVKHUGV�DQG�SHEEOH� VWRQH�
WRROV�ZHUH�XQHDUWKHG��DQG�DV�WKH�PRVW�LPSRUWDQW�GLVFRYHU\��WKHUH�LV�D�IHPDOH�
VWDWXHWWH��GUHVVHG��EXW�KHDG�ORVW��XQHDUWKHG�LQ�WKH�SRVLWLRQ�ZKLFK�LV������FP�
WR� WKH� VRXWK� VLGH�� ����� FP� WR� WKH�ZHVW� VLGH�RI�7UHQFK�� DQG���� FP� LQ�GHHS�
�)LJ�������$IWHU�FOHDQLQJ�WKH�VXUIDFH�RI�WKH�VRXWKHUQ�SDUW�RI�7UHQFK�DW�ODVW��D�
JURXS�RI�SDUDOOHO�OLQHV��RU�JDSV���ZKLFK�DUH�VRXWK�QRUWK�RULHQWHG��MXVW�OLNH�WKH�
VDPH�RQHV�GLVFRYHUHG�WR�WKH�QRUWK�KDYH�EHHQ�IRXQG��)LJ�������7KH�QXPEHU�LV�
VWLOO�QRW�YHU\�FOHDU��PD\EH�DW�OHDVW�VHYHQ��DQG�WKH�GLVWDQFH�EHWZHHQ�WKHP�LV�
DOO����FP��DOVR�OLNH�WKH�VDPH�VLWXDWLRQ�WR�WKH�QRUWK��DOO�WKHVH�WKLQJV�VXJJHVW�D�
SRVVLELOLW\�WKDW�WKH�EULFNV�GLVFRYHUHG�LQ�WKH�7UHQFK�VKRXOG�EHORQJ�WR�D�PXFK�
ELJJHU�DUFKLWHFWXUH����

$FFRUGLQJ� WR� WKH� VLWXDWLRQ� RI� WKH� 7UHQFK�� QHZ� FXWWLQJV� ZHUH�
FRQWLQXRXVO\�PDGH�WR�WKH�QRUWKHUQ�DQG�VRXWKHUQ�SDUW�RI�WKH�PXG�EULFN�ZDOO��
0RVW�SDUW�RI�WKH�QRUWKHUQ�DUHD�LV�IXOO�RI�VRIW�ORRVH�VRLO��EXW�VWLOO��LQ�WKH�DUHD�
ZKLFK�LV���P�DZD\�IURP�WKH�QRUWKHUQ�VLGH����P�DZD\�IURP�WKH�ZHVW�VLGH��DQG�
���� P� DZD\� IURP� WKH� HDVW� VLGH�� WKHUH� LV� VRPH� FRPSDFW� ZKLWLVK� VRLO�� DOVR�
VRPH�JUHHQLVK�EDNHG�VRLO��WRR��,Q�WKH�DUHD�RI�WKH�QRUWKZHVW�FRUQHU��DERXW�����
P�DZD\�IURP�WKH�ZHVWHUQ�VLGH��WKH�FRPSDFW�ZKLWLVK�VRLO�H[LVWV��WRR��7KH�QHZ�

��� 7KH� RULJLQDO� REVHUYDWLRQ� SRLQWHG� RXW� WR� WKH� FRQVLGHUDWLRQ� WKDW� WKHVH� UHPDLQV� FRXOG� EH�
VWUXFWXUDO�PXG�EULFNV�OLQHV��7KH�DPSOH�H[WHQVLRQ��DW�WKH�PRPHQW�UHFRJQL]HG��RI�WKHVH�OLQHV�
VXJJHVWV�DOVR�GLIIHUHQW�LQWHUSUHWDWLRQ�SHUVSHFWLYHV��OHDGLQJ�WR�D�SODWIRUP�RU�WR�D�ODUJH�SDYHG�
DUHD�HWF�
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FXW�LQ�WKH�VRXWKHUQ�DUHD��ZKLFK�LV�DERXW���FP�LQ�GHHS��KDV�QRW�EHHQ�ILQLVKHG�
\HW��VRPH�SRWVKHUGV�DQG�RYHU�EXUQHG�VRLO�ZHUH�IRXQG��WRR���

7ZR�QHZ�FXWV�ZHUH�FDUULHG�RXW� WR� WKH�QRUWK�RI� WKH�PXG�EULFN�ZDOO��
DORQJ�WKH�VORSLQJ�QRUWKHUQ�HGJH�RI�WKH�VTXDUH��VRPH�SRWVKHUGV�ZLWK�ZKLWLVK�
FRYHU��VDOW�GHSRVLW�ZLWKLQ�WKH�VRLO���ZHUH�IRXQG��LQ�WKH�PHDQ�WLPH��2QH�VDPH�
FXW�ZDV�H[HFXWHG�WR�WKH�VRXWKHUQ�SDUW�RI�WKH�PXG�EULFN�ZDOO��ZKHUH�LW�LV�HDV\�
WR� VHH� D� VLPLODU� FROODSVH� GHSRVLW�� VXFK� DV� PXG�EULFN�� ZDV� IRXQG� LQ� WKH�
VRXWKZHVW�FRUQHU��WRR��7KHUH�ZDV�DOVR�VRPH�JUHHQLVK�EDNHG�VRLO��ZKLFK�KDG�
DOUHDG\�EHHQ� UXLQHG�E\� WKH�ZRUPV��7R� WKH� HDVWHUQ� SDUW�� WKH� WZR�JURXSV�RI�
SDUDOOHO� LQWHUVWLFHV� �VRXWK�QRUWK� RULHQWHG�� ZHUH� SURYHG� WR� EH� EHWZHHQ� WKH�
YHUWLFDO� EULFNV� �"�� ZLWK� ORRVHQLQJ� VRLO� LQVLGH�� $ERXW� WKH� QXPEHU� RI� WKH�
EULFNV��LQ�QRUWK��LW�VKRXOG�EH����DW�OHDVW��WR�WKH VRXWK��LW�VKRXOG�EH�����RQHV�
�)LJ�������/LNH�WKH�VDPH�ZRUN��QHZ�FXWV�ZHUH�FRQWLQXDOO\�FDUULHG�RXW�ERWK�WR�
WKH�QRUWK�DQG�VRXWK�SDUW�RI�WKH�PXG�EULFN�DUHD��DV�D�UHVXOW��WKH�QRUWKHDVW�DQG�
VRXWKZHVW�FRUQHUV��ZKLFK�ZHUH�WKH�GHHSHVW�SDUW�RI�WKH�WUHQFK��UHDFK�D�GHSWK�
RI����FP��SRWVKHUGV�ZLWK�ZKLWLVK�FRYHU�ZHUH�VWLOO�IRXQG��DQG�DOVR�WKHUH�ZDV�D�
SLHFH� RI� KDUG� RYHU�EXUQHG� µWKLQJ¶� �QRW� SRWWHU\�� ZLWK� FOHDU� VWULSHV�OD\HUV��
XQHDUWKHG��WRR��7R�WKH�HDVW�SDUW�RI�WKH�PXG�EULFN�DUHD��FORVH�WR�WKH�HDVW�VLGH�
RI�WKH�WUHQFK��VHYHUDO�FXWV�ZHUH�H[HFXWHG�WR�FODULI\�WKH�GLVWULEXWLRQ�RI�EULFNV��
EXW�LW�SURGXFHV�YHU\�OLWWOH�HIIHFW��$ORQJ�WKH�VORSLQJ��VHYHUDO�PXG�EULFNV�ZHUH�
UHFRJQL]HG��ZKLFK�ZHUH� LQ� GLIIHUHQW� GLUHFWLRQV�� ,Q� WKH� VRXWKZHVW� FRUQHU� RI�
WKH�WUHQFK��PRUH�EULFNV�ZHUH�IRXQG��DOO�EURNHQ��DQG�LQ�GLIIHUHQW�RULHQWDWLRQ�
�)LJ�������$W�ODVW��LQ�RUGHU�WR�NQRZ�PRUH�GHWDLOV�DERXW�WKH�GLVWULEXWLRQ�RI�WKH�
PXG� EULFN� DUHD�� D� QHZ� HQODUJHPHQW�� QDPHG� 7UHQFK� ��:HVW� ([WHQVLRQ� ���
ZKLFK�ZDV� LQ�D� VL]H�RI���î���P��ZDV� VHW�XS� WR� WKH�ZHVW� VLGH�RI� WKH� WUHQFK�
�)LJ�������

7KH�RSHUDWLRQ�RI�UHPRYLQJ�WKH�VXUIDFH�RI�7UHQFK���:HVW�([WHQVLRQ�
���ZDV�VWLOO�FRQWLQXLQJ��DIWHU�ILQLVKHG��VHYHUDO�PXG�EULFNV��ZKLFK�ZHUH� LQ���
SDUDOOHO�JURXSV��ZHUH�UHFRJQL]HG��VWUHWFKLQJ�DORQJ�WKH�VORSLQJ�IURP�WKH�WRS�
PXG�EULFN�DUHD� �)LJ�������)RU� WKH�FOHDU�RQH�� WKH� VL]H� LV�DERXW����î����FP��
ZLWK�D�GHSWK�RI����FP��%XW�WKH�VSDFH�EHWZHHQ�WKHP�ZDV�VWLOO�XQFOHDU��DOVR��
WKH�FRQWLQXRXV�GLVWULEXWLRQ�RI�WKH�PXG�EULFN�DUHD�GULYHV�D�QHZ�HQODUJHPHQW�
QDPHG�7UHQFK���:HVW�([WHQVLRQ����ZKLFK�LV�FORVH�WR�WKH�ZHVW�VLGH�RI�:HVW�
([WHQVLRQ���DQG�LQ�D�VL]H�RI���î���P��)LJ�������$ORQJ�WKH�VORSH��WKH�VXUIDFH�
LV�LQ�D�YHU\�KDUG�WH[WXUH��IXOO�RI�URRWV�EXW�ZLWK�YHU\�UDUH�PDWHULDOV�IRXQG��

7UHQFK�QR���:HVW�([WHQVLRQ����WKH�VL]H�RI�ZKLFK�ZDV�ILQDOO\�DGMXVWHG�
WR�EH���î���P��ZDV�FRQWLQXDWLYH� WR� UHPRYH� WKH� VXUIDFH��$IWHU� WKDW�� VHYHUDO�
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YHU\�WKLQ�FXWV�ZHUH�FDUULHG�RXW�WR�VHDUFK�IRU�WKH�WUDFNV�RI�WKH�PXG�EULFNV�LQ�
WKH�DUHD�EHWZHHQ�WKH�WZR�SDUDOOHO�JURXSV�IRXQG��IRUWXQDWHO\�� WKH\�FDPH�RXW�
DORQJ� WKH� VORSH��DQG�ZKDW� LW� LV�PRUH�� WKH�QHZ�IRXQG�PXG�EULFN�DUHD�EURNH�
WKH� RULJLQDO� RQH� ZKLFK� LV� VSUHDGLQJ� IURP� WKH� WRS� RI� 7UHQFK� QR� ��� 7KLV�
SKHQRPHQRQ�FOHDUO\�VKRZV�WKH�FKURQRORJLFDO�RUGHU�RI�GLIIHUHQW�DUHDV��$ERXW�
WKH�HQG�RI�WKH�QHZO\�GLVFRYHUHG�RQH��LW�LV�VWLOO�QRW�FOHDU��DQG�WKHUH�DUH�IHZHU�
SRWVKHUGV�XQHDUWKHG��WRR��

$OWKRXJK�D�OLQH�RI�PXG�EULFNV�KDV�DOUHDG\�EHHQ�GLVFRYHUHG�\HVWHUGD\��
WKH�VLWXDWLRQ�LV�VWLOO�QRW�FOHDU�WR�WKH�QRUWK�RI�7UHQFK�QR����:HVW�([WHQVLRQ����
%HFDXVH�RI�WKDW��VHYHUDO�QHZ�FXWV�ZHUH�FDUULHG�RXW�WR�UHFRJQL]H�PRUH�GHWDLOV��
DV� D� UHVXOW�� LW� LV� FOHDU� WKDW� VRPH�RXWOLQHV� RI� EULFNV� GR� H[LVW�� EXW� WKH� EULFNV�
ZHUH� EDGO\� GHVWUR\HG� E\� DQLPDO� DFWLYLWLHV� RI� ODWHU� SHULRG� �)LJ�� ����� 7KHQ�
VHYHUDO�FXWV�ZHUH�H[HFXWHG�DORQJ�WKH�VORSLQJ�HGJH�WR�ZHVW��ZKLFK�OHDGV�WR�D�
QHZ� OLQH�RI�PXG�EULFNV��7KH�QHZO\� IRXQG� OLQH�ZDV� DSSUR[LPDWHO\� SDUDOOHO�
ZLWK�WKH�RQH�GLVFRYHUHG�\HVWHUGD\��EXW�DERXW�����FP�ORZHU��DQG�WKH�UHYHDOHG�
SDUW� LV�DERXW����FP�LQ�ZLGWK��:KHWKHU�LWV�ZHVWHUQ�VLGH�ZDV�FRYHUHG�E\�WKH�
OLQH� XQHDUWKHG� \HVWHUGD\� LV� VWLOO� QRW� FOHDU�� QHLWKHU� LWV� GLVWULEXWLRQ�� EXW� LW�
VHHPV�WKDW�WKHUH�LV�FOHDU�GLVWLQFWLRQ�EHWZHHQ�WKH�ZHVW�HQG�RI�1HZ�7UHQFK�QR�
��DQG� WKH�7UHQFK�QR����:HVW�([WHQVLRQ���DQG� WKH�PXG�EULFN�SDUW��)RU� WKH�
EULFN��LW� LV�KDUG�DQG�ZKLWLVK��DQG�IRU�WKH�ZHVW�HQG��LW� LV�EURZQLVK��VRIW��DQG�
VDQG\��

6HYHUDO� QHZ� FXWV�ZHUH� FRQWLQXRXV� WR� EH� FDUULHG� RXW� LQ� WKH�ZHVWHUQ�
DQG�QRUWKHUQ�DUHD�RI�7UHQFK���:HVW�([WHQVLRQ������ZKLFK�ZDV�VWLOO�QRW�FOHDU��
$ORQJ� WKH� WZR� OLQHV� RI� PXG� EULFNV� GLVFRYHUHG�� QHZ� WUDFNV� RI� WKHLU�
SURORQJDWLRQ�ZHUH�SHUVLVWHQWO\�IRXQG�XQWLO�GLVDSSHDUHG�LQ�WKH�VRXWKHUQ�VLGH�
RI� WKH� WUHQFK�� IUDJPHQW� RI� VWRQH� XQHDUWKHG� IURP� WKLV� DUHD�� WRR�� 7R� WKH�
QRUWKHUQ�SDUW��ZKLFK�ZDV�DERXW����FP�GHHS�LQ�PRVW�WLOO�WKH�HQG�RI�WKH�GD\��
WZR�QHZ�OLQHV�RI�PXG�EULFNV�ZHUH�IRXQG�ZLWK�D�VL]H�RI�DSSUR[LPDWHO\����î�
���FP��EXW� VLWXDWLRQ� LQ� WKH� HDVWHUQ�SDUW� LV� VWLOO� QRW� FOHDU��7KH� VRLO� EHWZHHQ�
GLIIHUHQW�OLQHV�RI�PXG�EULFNV�ZDV�EURZQLVK�DQG�YHU\�VRIW��DQG�VRPH�UHGGLVK�
SRWVKHUGV�ZHUH�DOVR�XQHDUWKHG�IURP�LW��

$ORQJ� WKH� OLQHV� RI� PXG� EULFNV�� QHZ� FXWV� ZHUH� FDUULHG� RXW� RQ�� WR�
LGHQWLI\�WKH�WUDFN�RI�WKH�OLQHV�XS��DQG�IRUWXQDWHO\�LW�H[LVWV��H[FHSW�WKH�HDVWHUQ�
�XSSHU��HQG�ZKLFK� LV�FORVHG� WR� WKH�PXG�EULFN�DUHD� LQ�7UHQFK�QR����)RU� WKH�
PRPHQW��LW�ZDV�YHU\�GLIILFXOW�WR�ILQG�WKH�HYLGHQFH�ZKLFK�FRXOG�VKRZ�WKDW�WKH�
EULFNV�ZHUH�OLQNHG�WR�7UHQFK��QR����EHFDXVH�WKH�DUHD�ZKHUH�EULFNV�FDQQRW�EH�
IRXQG�ZDV�GLIIHUHQW��LW�ZDV�EURZQLVK�DQG�VRIW��,Q�RWKHU�SDUWV�RI�WKH�QRUWKHUQ�
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DUHD��PRUH�EULFNV�ZHUH�IRXQG��VRPH�ZHUH�QDUURZ��RQO\����FP�LQ�ZLGH��DOO�LQ�
DOO�� LW� VHHPV� 7UHQFK� QR� ��:HVW� ([WHQVLRQ� ���� LV� IXOO� RI� GLIIHUHQW� VL]H� RI�
EULFNV�� DQG� DOVR� LQ� GLIIHUHQW� OHYHO�� $ERXW� WKH� WH[WXUH� RI� WKH� EULFN�� VRPH�
IUDJPHQWV� VKRZHG� WKDW� LW�ZDV� VDQG\� DQG� LQFOXGLQJ� WUDFNV� RI� FXOPV�� ,Q� WKH�
PHDQ�WLPH��LQ�RUGHU�WR�NQRZ�PRUH�GHWDLOV�DERXW�WKH�VWUXFWXUHV�RI�ORZHU�SDUW�
RI� WKH� VORSH�� D� QHZ� HQODUJHPHQW� RI� 7UHQFK� QR� ��:HVW� ([WHQVLRQ�� QDPHO\�
7UHQFK���:HVW�([WHQVLRQ���ZLWK�D�VL]H�RI���î���P��ZDV�VHW�XS��)LJ�������7KH�
ZRUN�RI�UHPRYLQJ�WKH�VXUIDFH�VRLO�KDV�EHHQ�ILQLVKHG��EXW�QR�PRUH�VWUXFWXUHV�
ZHUH�IRXQG��

1HZ� H[FDYDWLRQ� ZDV� VWLOO� IRFXVHG� WR� WKH� QRUWK� RI� OLQHV� RI� EULFNV�
UHFRJQL]HG��QDPHO\�WKH�QRUWKZHVW�FRUQHU�RI�7UHQFK�QR����:HVW�([WHQVLRQ����
$IWHU�VHYHUDO�FXWV��WZR�QHZ�PXG�EULFNV�ZHUH�UHFRJQL]HG��ZKLFK�ZHUH�DERXW�
���FP�LQ�ZLGH��DQG�ZLWK�WKH�VDPH�GLUHFWLRQ�RI�WKH�OLQHV�IRXQG�EHIRUH��,Q�WKH�
PHDQ�WLPH��DURXQG�WKH�ZHVW�HQG�WKH�7UHQFK����:HVW�([WHQVLRQ����QHZ�FXWV�
ZHUH�FDUULHG�RQ�DQG�RQ�WR�ILQG�PRUH�GHWDLOV�DERXW�WKH�ORZHU�SDUW�RI�WKH�VORSH�
�)LJ�������$V�D�UHVXOW��SOHQW\�RI�UHGGLVK�SRWVKHUGV��ZLWK�D�ZKLWH�FRYHU��VDOW�
GHSRVLW� IURP� WKH� VRLO"�� DQG� ERQHV� ZHUH� IRXQG� LQ� �� SRVLWLRQV�� DQG� WKH\�
IRUPHG� LQ� WZR� SLOH�KHDS�� 7KH� VRXWKZHVW� FRUQHU� RI� 7UHQFK� QR� ��� :HVW�
([WHQVLRQ���ZDV�DERXW����FP�LQ�GHHS��

7UHQFK�QR���(DVWHUQ�+DOI �KHUHLQDIWHU�(+�
7KH�ILUVW�VWHS�RI� WKH�QHZ�H[FDYDWLRQ� LQ�7UHQFK�QR���ZDV� WR�UHPRYH�

WKH� GULIW� FRYHUHG� LQ� ������ DW� WKH� HQG� RI� WKH� ZRUN� ODVW� \HDU�� ZKHQ� WKH�
H[FDYDWLRQ� ZDV� RYHU�� WKH� GHSWK� RI� WKH� ZHVWHUQ� SDUW�� DOPRVW� FRPSOHWHO\�
H[FDYDWHG��ZDV�DW����������FP�IURP�WKH�FDPSDLJQ�SODLQ��,Q�WKH�PHDQ�WLPH��
WKH� HDVWHUQ� SDUW�� DIWHU� VRPH� FXWWLQJV� RI� ������ FP�� ZDV� OHIW� XQ�H[FDYDWHG�
�)LJ�������%HIRUH� WKH� UHPRYLQJ�� WKHUH�DUH� VSDUVH�[HURSKLOHV�RQ� WKH�VXUIDFH��
DQG� DOVR� EHFDXVH� RI� WKH� VXQNHQ� VLWXDWLRQ�� VHYHUDO� UHVLGXHV� IRUPHG� E\�
UDLQZDWHU��WKH�IRXU�VLGHV�RI�WKH�WUHQFK��QRQHWKHOHVV��DUH�SUHVHUYHG�ZHOO��$IWHU�
VHYHUDO�FXWWLQJV�LQ�WKH�DUHD�RI�����FP�DZD\�IURP�WKH�ZHVW�VLGH�RI�WKH�WUHQFK��
RQH� ILQDOO\� PDGH� HPSW\� WKH� VTXDUH� WR� D� GHSWK� RI� ������� FP�� 3RWVKHUGV��
VWRQHV�DQG�ERQHV�XQHDUWKHG�GXULQJ� ODVW�\HDU�KDV�EHHQ�FROOHFWHG�DJDLQ��)LJ��
������

$IWHU�FOHDQLQJ�RSHUDWLRQV��RQH�VWDUW�WR�H[FDYDWH�WKH�(+�RI�WKH�WUHQFK��
OHIW�XQH[FDYDWHG�� UHPRYLQJ� WKH�VXSHUILFLDO� VRLO�FRQVWLWXWHG�E\� WKH� ILOOLQJ�RI�
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WKH�7UHQFK�IRU�FRQVHUYDWLRQ�SXUSRVH�LQ�WKH�ODVW�GD\�RI�ODVW�&DPSDLJQ�DQG�E\�
WKH� QDWXUDO� H[SRVLWLRQDO� OD\HU� RI� WKH� ODVW� \HDU�� 8QGHU� LW�� D� PRUH� FRPSDFW�
OD\HU� DSSHDUV��ZLWK�JUH\LVK�FRORXU�� VRPH�DPRXQW�RI�SRWVKHUGV�� VRPH�EXUQW�
FOD\�DQG�SODVWHUV��)LJ�������,W�FRUUHVSRQGV�WR�68������>�LQ�WLPH�XQLI\LQJ�68�
�����DQG������DQG�68�����@��%HIRUH�FXWWLQJ�68������RQH�GLJV�WKH�ODVW�UHPDLQV�
RQ� OD\HU� 68� ���� QHDU� WKH� QRUWK�HDVW� FRUQHU� RI� WKH� WUHQFK�� ,Q� WKH� LQWHUIDFH�
EHWZHHQ�68������DQG�68�����DQ�LQWHUHVWLQJ�IUDJPHQW�RI�D�EODFN�SDLQWHG�DQG�
HQJUDYHG�ULP�RI�D�MDU��SRVVLEOH�XQGHU�.XVKDQ�LQIOXHQFH��)LJ�������,Q�D�ILUVW�
PRPHQW�RQH� LV�NHHSLQJ� LW� LQ� LWV� ORFDWLRQ�� WKH� UHPRYDO�RI� WKH� LQFOLQHG� OHYHO�
68�������LQ�WKH�QRUWK�HDVW�FRUQHU�RI�WKH�WUHQFK��ZDV�PRUH�XUJHQW��7KXV�LW�ZDV�
UHDFKHG�WKH�VDPH�OHYHO�RI�68�������8QGHU�68�����DQG�68�������DQRWKHU�68�
DSSHDUV�� VXSSRVHGO\� � 68� ������ 6WDUWLQJ� IURP� WKLV� OHYHOOHG� JURXQG�� RQH� LV�
UHPRYLQJ�68������DQG�������%RWK�OD\HUV�KDYH�EHHQ�TXRWHG����

7KH�H[FDYDWLRQ�RI�WKH�(+�RI�WKH�WUHQFK�IROORZV�UHPRYLQJ�DURXQG����
FP��RI�68������DQG�68������LQ�WKH�QRUWKHUQ�DQG�VRXWKHUQ�SDUW�RI�WKH�WUHQFK��
,Q� WKHVH� WKLQ� OD\HUV�� D� ELJ� DPRXQW� RI� SRWVKHUGV�� SODVWHU�� VWRQHV� DQG� ERQHV�
DSSHDU�DQG�DUH�FROOHFWHG��,QLWLDOO\�RQH�UHFRJQLVHV�WKDW�WKH�HDVWHUQ�ERUGHU�RI�
WKH�KDOI�LV�UDWKHU�KDUG�DQG�FRPSDFW��DQG�PRVW�SUREDEO\�VKRXOG�FRQVWLWXWH�WKH�
68� ����� RU� LWV� GHVWUR\HG� SDUW� �)LJ�� ����� $� OLWWOH� GLDSKUDJP� (:� RULHQWHG�
VHHPV�WR�EH�FRQVWLWXWHG�E\�DQ�KDUG�DQG�FRPSDFW�FOD\�WRR��GLYLGLQJ��WKXV��WKH�
QRUWKHUQ� SDUW� IURP� WKH� VRXWKHUQ� �)LJ�� ����� ZKLFK� LV�� FRQYHQWLRQDOO\� DQG�
DFFRUGLQJ�WR�WKH�ODVW�\HDU�68�GHILQLWLRQ��QDPHG�68������DQG�UHVHPEOLQJ�WKH�
VKDSH�RI� D�SLW�� SDUW�RI� WKH�EUHDN�LQ�ZKLFK�ZDV�QHYHU�FOHDUO\� LGHQWLILHG� ODVW�
\HDU��7KHQ�RQH�SURFHHGV�H[FDYDWLQJ�68�������KHUH�WRR��LQ�D�RFKUH�EURZQLVK�
HDUWK��D�ELJ�DPRXQW�RI�SRWWHU\�IUDJPHQWV�KDYH�EHHQ�IRXQG��ZLWK�SRWVKHUGV��
SODVWHU��VWRQHV�DQG�ERQHV��%\�WKH�FRORXU�RI�WKH�HDUWK�DQG�E\�WKH�W\SRORJ\�RI�
IUDJPHQWHG� LWHPV� FROOHFWHG� WKH� LPSUHVVLRQ� LV� WKDW� WKHVH� WZR� DUHDV� WKH�
QRUWKHUQ� DQG� VRXWKHUQ� ZHUH� LQ� IDFW� UHDOL]HG� XWLOL]LQJ� DQG� FXWWLQJ� WKH�
IRUWLILFDWLRQ�ZDOO�68������LQ�D�VHFRQGDU\�SKDVH�ZKHQ�LW�ZDV�QRW�DQ\PRUH�LQ�
XVH��)LJ�������,Q�WKH�VHFRQG�FDVH�WKHUH�LV�D�UDWKHU�FOHDU�FRQILUPDWLRQ�RI�WKLV�
HYLGHQFH�� EHFDXVH� D� QRUWK�VRXWK� RULHQWHG� SDUW� RI� KDUG� DQG� FRPSDFW� FOD\�
�SRVVLEO\�68������)LJ������ULJKWO\�FXW�LQ�HDUO\�WLPHV��DQG�LQ�D�ZD\�FRQQHFWHG�
WR� WKH� VRXWKHUQPRVW� SDUW� RI� 68� ����� �� 68� ����� KDV� EHHQ� IRXQG�� SUREDEO\�
UHSUHVHQWLQJ�WKH�ERWWRP�RI�WKH�SLW�68������QHDUE\�EHLQJ�ORFDWHG�D�IUDJPHQW�
RI�68�������LQ�WKH�ILUVW�FDVH�WKH�VLWXDWLRQ�UHVXOWV�TXLWH�GLIIHUHQW��7KH�DUHD�DQG�
WKH� OD\HVU�� QRZ� GHILQHG� 68� ������ GRHV� QRW� FRQVLVW� IRU� WKH� PRPHQW�� DQG�
XQOLNHO\�IURP�ZKDW�ORRNHG�OLNH��RI�D�SLW��EXW�UDWKHU�RI�D�ZLGHVSUHDG�VHFWLRQV�
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RI�VRLOV��EODFNLVK�DQG�UHGGLVK�FRORXUHG�ZLWK�SRWWHU\��ERQHV��DOVR�RQH�KRUQ��
UHPLQGLQJ�68� ����� DQG�68� ����� ODUJHO\� LGHQWLILHG� ODVW� \HDU� �)LJ�� �����7KH�
QHJDWLYH� OD\HU� LV� FRQVWLWXWHG� E\� JUH\� FRORXUHG� VDQG� GXH� WR� D� FRPEXVWLRQ�
SURFHVV��LQVLGH�LW�RQH�LV�KDYLQJ�WKH�VDPH�W\SRORJLHV�RI�LWHPV�DV�LQ�68������
DQG�68�������SRWVKHUGV��SODVWHU��VWRQHV�DQG�ERQHV��68������VWUHWFKHV�WRZDUGV�
6RXWK� XQGHU� 68� ������ LQ� GLUHFWLRQ� RI� 68� ������ 2QH� LV� UHPRYLQJ� ZKDW� LV�
UHPDLQLQJ�RI�68������ LQ�RUGHU� WR�GHWHUPLQH� WKH�H[WHQVLRQ�RI� WKH�DUHD��7KH�
PDLQ�FRQWURYHUVLDO�SRLQW�LV�WKDW�WKH�EODFNLVK�VRLO�DV�ODVW�\HDU�DW�:HVW�VHHPV�
WR�JR�PXFK�DKHDG� LQ�HDVWHUQ�DQG�VRXWKHUQ�GLUHFWLRQ�� VXJJHVWLQJ�D�GLIIHUHQW�
SRLQW�RI�YLHZ��68������FRXOG�EH�ODWHU�WKDQ�68������DQG��������

2QH�LV�GLJJLQJ�RXW�WKH�ODVW�UHPDLQV�RI�JUH\LVK�VDQG��PL[HG�ZLWK�DVK�
RI�68�������)LJ�������5HPRYLQJ�WKH�VDQG�VRPH�PXG�FOD\�FRQJORPHUDWHV�DQG�
VWRQHV�VWDUW�WR�DSSHDU��3URFHHGLQJ�VORZO\�LQ�GHSWK��WKH�FRORXU�DQG�WH[WXUH�RI�
WKH� VRLO� FKDQJH�� WKHUH� DUH� QR� DQ\PRUH� DVKHV� DQG� WKH� VDQG� KDV� D� OLJKWHU�
FRORXU��PRUH�RFKUH�EURZQLVK��,W�LV�SRVVLEOH�WR�GHILQH�D�QHZ�OD\HU��FDOOHG�68�
������)LJ�������68������PRVWO\�WRSRJUDSKLFDOO\�LV�FRQVWLWXWHG�E\�D�SLW�VKDSHG�
DUHD�UHVHPEOLQJ�D�ZRUN�DFWLYLWLHV�ZLWK�EODFNLVK�VRLO��SRWWHU\�IUDJPHQWV�DQG�
UHGGLVK� FRQFUHWLRQV�� 68� ������ D� FXOWXUDO� OD\HU� ORFDWHG� EHQHDWK� 68� ����� LV�
FRQVWLWXWHG��LQVWHDG��E\�WZR�VXSHULPSRVHG�URZV�RI�PXG�FOD\�FRQJORPHUDWHV��
LQ� WKH� QRUWKHUQ� VLGH�� WKHUH� DUH� DOVR� SRWVKHUGV�� EODFNLVK� DVK\� VRLO� DQG�
GLIIHUHQWO\� VL]HG� VWRQHV�� %RWK� OD\� RQH� DERYH� WKH� RWKHU� DQG� DUH� ORFDWHG�
EHQHDWK�68�������)LJ��������

,W� LV� SRVVLEOH�� OLNH� RFFXUUHG� ODVW� \HDU�� WKDW� WKRVH� WZR� 68�� ZHUH�
RULJLQDOO\��LQ�IDFW��DQ�XQLWDU\�VWUDWXP�LQ�ZKLFK�WKH�VXSHULRU�ZDV�PRVWO\�XVHG�
DV�DQ�DFWLYLW\�DUHD�ZLWK�ILUH�RU�ZKHUH�DVKHV�ZHUH�WKURZQ�DZD\�� �2QH�VWDUWV�
FOHDQLQJ�WKH�VSDFH�DPRQJ�WKH�HPHUJLQJ�VWRQHV�DQG�PXG�FOD\�FRQJORPHUDWHV�
DQG�� DV� VRRQ� DV� WKH� H[FDYDWLRQ� LV� IXUWKHU� JRLQJ� GRZQ�� WKH\� DSSHDU� ELJJHU�
WKDQ� WKH\� ORRNHG� OLNH� LQ� D� ILUVW�PRPHQW�� 6RPH� RI� WKH� FOD\� FRQJORPHUDWHV�
FRQIRUP� WKHPVHOYHV� DV� IUDJPHQWHG� EORFNV��0DQ\� RI� WKHP�KDYH� D� URXQGHG�
VKDSH��DURXQG����FP���EXW�WKHUH�LV��DW�OHDVW��D�FRXSOH�ZLWK�VTXDUHG�VLGHV��WKH�
ELJJHU�DPRQJ�WKHP�PHDVXUHV�DERXW����î����FP���)LJ�������&OD\��VWRQHV�DQG�
SRWVKHUGV� OD\�KRUL]RQWDOO\�DQG�FRQIRUP�ZKDW�FRXOG� ORRN� OLNH�DQ�KRUL]RQWDO�
OHYHO� �FROODSVHG� VWUXFWXUH"� ZRUN� DFWLYLW\� OHYHO"��� 2QH� LV� SURFHHGLQJ�
UHPRYLQJ�WKH�FRQJORPHUDWHV�DQG�WKH�VWRQHV�LQ�RUGHU�WR�GHWHUPLQH�WKH�OHYHO�RI�
WKH�JURXQG�ZKHUH�WKH\�VWDQG���

7KH�ZRUN�VWDUWHG�ZLWK�WKH�UHPRYDO�RI�68������LQ�RUGHU�WR�GHWHUPLQH�D�
PRUH�GHWDLOHG�HYLGHQFH�RI�WKH�WZR�PXG�EULFNV��)LJ�������VRXWKHUQ�VLGH�RI�(+�
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RI�WKH�WUHQFK���7KH�JUH\LVK�VRLO��DVK��VHHPV�WR�JR�XQGHU�WKHVH�EULFNV�DQG�WKH�
DSSDUHQWO\�ZDOO�68������H[WHQGLQJ�LQ�WKH�QRUWKHUQ�VLGH��,Q�WKH�PLGGOH�� WZR�
JUDQLWH�VWRQHV�DSSHDUHG��RQH��$���QR�����DW���������LQ�GDUN��FP����î�����DQG�
RQH��%���QR����DW���������LQ�SLQN��FP����î������-XVW�WR�WKH�VRXWK�RI�VWRQH�$��D�
ZDOO�RI�D�ELJ�MDU�68�������DSSHDUHG�LQ�WKH�VRLO��GLDPHWHU�FP���������)LJ�������
,Q�WKH�HDVWHUQ�VLGH�RI�WKH�VRLO�VWDUWHG�WR�EH�RUDQJH�\HOORZ��6FDUFH�SUHVHQFH�RI�
SRWVKHUGV�� PRVW� QRWDEO\� D� GLVF�VKDSHG� EDVH� RI� JREOHW� �IDEULF� ������ ZLWK� D�
VKRUW�VWHP�DQG�UHGGLVK�VOLSSHG��)LJ�������DQG�RQH�IUDJPHQW��ZDOO��RI�FRRNLQJ�
SRW��$IWHU�WKH�UHPRYDO�RI�68�������LW�KDV�EHHQ�GHILQHG�D�QHZ�68������ZLWK�
WKH� DSSHDULQJ� RI� WKH� MDU� GHILQHG� DV� 68� ����� �DW� �� ������� 7KH� VRLO� LQ� WKH�
VRXWKHUQ� VLGH� LV� VWLOO� JUH\LVK��ZLWK�SUHVHQFH�RI�J\SVXP�UHPDLQV� LQVLGH�DQG�
DURXQG� WKH� MDU�� 7KH� JHQHUDO� VLWXDWLRQ� RI� WKH� WUHQFK� LV� VWLOO� QRW� FRPSOHWHO\�
XQGHUVWRRG�� 68� ����� ZDV� PRVW� SUREDEO\� GHVWUR\HG� DQG� FXW� LQ� WKH� VRXWK��
ZKHUH�WKH�GHILQLWH�SLW�68������LV�IRU�WKH�PRVW�SDUW�FOHDU��)LJ�������EHFDXVH�RI�
68������EHLQJ�WKH�ERWWRP�RI�WKH�SLW�LQ�LWVHOI��7R�1RUWK�WKH�VLWXDWLRQ�LV�D�OLWWOH�
ELW� GLIIHUHQW�� EHFDXVH� WKH� SUHVHQFH� RI� WKRVH� PXG�FOD\� FRQJORPHUDWHV�� WKH�
VSUHDG�RI�WKH�DVK�DQG�JUD\�WHUUDLQ�XQGHU�WKH�VXSSRVHG�68������DQG�DOVR�WKH�
SUHVHQFH� RI� WZR�PXG�EULFNV� �DORQJ� WKH� QRUWKHUQ� ERUGHU� RI� WKH� WUHQFK��� OHW�
RQH� WR� FRQVLGHU� WKH� SRVVLELOLW\� WKDW� WKH� GHVWUXFWLRQ� RI� WKH� ZDOO� ZDV�PXFK�
PRUH�DPSOH�WKDW�LQ�68������SLW��DQG�WKDW�LWV�IUDJPHQWV�DUH�FRYHULQJ�VWLOO�WKH�
DVK�DQG�JUD\�OHYHOV�68������DQG�68�������7KHUH�LV�DOVR�DQRWKHU�DVSHFW�ZKLFK�
JLYH�VRPH�FRQILUPDWLRQ�DQG�GRXEWV�LQ�WKH�VDPH�WLPH��WKH�DEVROXWH�TXRWHV�RI�
WKH�OLQH�RI�WKH�FXW�LQ�WKH�ZHVWHUQ�ERUGHU�RI�68���������������)LJ�������WKDW�RI�
WKH�DSSHDULQJ�RI� WKH� MDU� ODVW�\HDU�68���������������WKH�ERWWRP�LV�DW� ���������
DQG� WKDW� RI� WKH� DSSHDULQJ� RI� MDU� RI� WKLV� \HDU� 68� ������ZKLFK� DSSHDU� WR� EH�
H[WUHPHO\�LQWHUHVWLQJ�IRU�DQ\�LQWHUSUHWDWLRQ���

7KH� ZRUN� FRQWLQXHV� ZLWK� WKH� UHPRYDO� RI� WKH� UHPDLQ� RI� 68� ������
JRLQJ� GRZQ� PRUH� ZLWK� �� FXWWLQJV� ZLWK� WURZHO� �HDFK� RQH� RI� FD� �� FP���
FOHDQLQJ�WKH�HDVWHUQ�ERUGHU�RI�WKH�VSUHDGLQJ�RI�68��7KHUH�DUH�SUHVHQW�FDUERQ�
UHPDLQV�DQG�J\SVXP�IUDJPHQWV��HVSHFLDOO\� LQ� WKH�DUHD�FORVH� WR� WKH�VWRQH�$�
�EODFN�JUDQLWH��DQG�WKH� MDU��WKH�GLVWDQFH�EHWZHHQ�WKH�ERUGHU�RI� WKH�VWRQH�$�
DQG�RI� WKH� MDU� LV�DERXW����FP���7KHUH�ZHUH�DOVR�IRXQG�VRPH�SRWVKHUGV�DQG�
DQLPDO� ERQHV�� 7KH� VRLO� LV� VWLOO� JUD\LVK� FRORUHG� �EHFDXVH� RI� WKH� DVK���
HVSHFLDOO\�LQ�WKH�SUR[LPLW\�RI�WKH�VRXWKHUQ�VLGH�FORVH�WR�WKH�VRUW�RI�WKH�YHU\�
FRPSDFW�PXG�FOD\� GLDSKUDJP� �(:�RULHQWHG�� EHWZHHQ� WKH� DUHD� RI�68� �����
DQG�RI�68� ������7KLV� W\SH�RI� VRLO�� DV� LQ� WKH�HDVWHUQ� VLGH� VHHPV� WR�JR�GHHS�
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XQGHU� WKH� GLDSKUDJP�� 7KHUH� ZHUH� DOVR� UHPRYHG� WZR� PXG�FOD\�
FRQJORPHUDWHV��DSSUR[LPDWHO\�VSKHURLG�VKDSHG�DQG�RI�FD���FP�VL]HG���

2QH�LV�JRLQJ�GRZQ�D�OLWWOH�ELW�LQ�WKLV�SDUW�FOHDQLQJ�PRUH�DFFXUDWHO\�DOO�
WKH� DUHD� DURXQG� MDU� 68� ����� �IORRU�� ����� �MDU� LQ� LWVHOI�� DQG� WKH� QRUWKHUQ��
HDVWHUQ� DQG� VRXWKHUQ� ERUGHUV� LQ� RUGHU� WR� PDNH� D� GUDZLQJ� RI� WKHVH� WKUHH�
VHFWLRQV��ZKLFK�FRXOG�JLYH�YHU\�LPSRUWDQW�LQIRUPDWLRQ�RI�WKH�VXFFHVVLRQ�RI�
WKH�GLIIHUHQW�VWUXFWXUDO�HOHPHQWV��$ORQJ�WKH�1�6�RULHQWHG�FXW�ZDOO�68�������
DOUHDG\�HYLGHQFHG��WKHUH�LV�D�FOHDU�NLQG�RI�SLW�WR�WKH�VRXWK�ZKLFK�FRXOG�EH�WKH�
UHDO� 68� ����� �)LJ�� ����� XQGHU� WKH� ERWWRP�RI� WKH� VXSHULRU� SLW� 68� ������7KH�
QHZ� VLWXDWLRQ� OHDGV� RQH� WR�PDNH� VRPH� FRQVLGHUDWLRQV� RQ� WKH� RUGHU� RI� WKH�
FKURQRORJ\���

7KH�UHPRYDO�RI�MDU�68������LV�PDGH�E\�FXWWLQJ�D�UHJXODU�VTXDUH�MXVW�
DURXQG�RI�IHZ�FHQWLPHWHUV�LQ�RUGHU�WR�WDNH�RXW�LW�LQ�D�PRVW�VDIH�ZD\��$URXQG�
DQG� LQVLGH� WKHUH�DUH� VRPH�SRWVKHUGV�ZKLFK�DUH�GHILQHG�DV�68� �����RXWVLGH�
DQG�68� ����� LQVLGH��7KH� MDU� LV� IUDJPHQWHG�ZLWK� WKH� ERWWRP�DOUHDG\� LQ� VLWX�
�)LJ������DQG� LW� LV�FRQVWLWXWHG�E\� ODUJH� IUDJPHQWV�RI� IDEULFV���ZLWK�SDLQWHG�
GHFRUDWLRQ��7KH�ERWWRP�LV�JRLQJ�GHHSHU�ZLWK�UHJDUG�WR�WKH�VXUIDFH�RI�DERXW���
FP��DQG�WKH�ZKROH�KHLJKW�RI�WKH�MDU�LV�WKXV�DERXW����FP��

2QH� LV� ZRUNLQJ� LQ� WKLV� SDUW� VWDUWLQJ� WR� UHPRYH� WKH� GLDSKUDJP�
EHWZHHQ�68�������HPSW\�RI�PDWHULDO��DQG�68������DQG�������WKH�GLDSKUDJP�
EHORQJV�VWLOO�WR�D�PL[HG�68��������68�������

,W�KDV�EHHQ�GHFLGHG�WR�VWDUW�WR�UHPRYH�WKH�SLW�LQ�WKH�VRXWKHUQ�SDUW��L�H��
68�������LW�LV�SURFHHGLQJ�ZLWK�GLIIHUHQW�9,,�FXWV��$W�HYHU\�WZR�FXWV��,�,,��,,�
,,,��,9�9��9,�9,,��WKH�PDWHULDO�FROOHFWHG�LV�ORFDWHG�LQ�GLIIHUHQW�EDJV�LQ�RUGHU�
WR�EHWWHU�DQDO\]H�WKH�HYHQWXDO�GLIIHUHQFH�LQ�FKURQRORJ\�DQG�SKDVHV��)LJ�������
:KDW� LW� VHHPV�VWUDQJH� LV� WKDW� WKH�VKDSH�RI� WKH�SLW�ZKLFK� ORRNHG� OLNH�VHPL�
FRQFDYH� IURP� WKH� VHFWLRQ�� LV� UHYHDOLQJ�YHU\�GLIIHUHQW� LQ� WKH� UHDOLW\�� DOPRVW�
VTXDUH��GHOLPLWHG�WR�1RUWK�E\�WKH�ODUJH�PXG�EORFN�ZKHUH�WZR�IDOOLQJ�EULFNV�
RI� ��� FP� VL]H� KDYH� EHHQ� DOUHDG\� HYLGHQFHG� �)LJ�� ����� WR� (DVW� E\� D�PRUH�
FRPSDFW�EURZQLVK�LQ�WKH�VHFWLRQ�DQG�JUD\LVK�VRLO��WR�6RXWK�E\�WKH�YHU\�KDUG�
EORFN�RI�VRLO�OHIW�XQH[FDYDWHG��RULJLQDOO\�LGHQWLILHG�DV�68������DQG�68�������
)LUVW�RI�DOO�WKH�DSSDUHQW�REORQJ�TXDGUDQJXODU�VKDSHG�PXG�EULFNV�ZKLFK�VWLOO�
DUH� UHFRJQL]HG�DV�SUHVHQW��QHYHUWKHOHVV��GR�QRW�PDNH�SDUW�RI�DQ\�VWUXFWXUDO�
UHPDLQV�� DQG� VHHP� WR� EH� DEVROXWHO\� LVRODWHG�� WKH� SLW� LV� VWLOO� JRLQJ� GRZQ��
FKDQJLQJ�FRPSOHWHO\� WKH�FRQVLVWHQFH�DQG� WKH�FRORU�RI� WKH� VRLO��ZKLFK�DIWHU�
WKH� VHFRQG� FXW�� LV�PRUH� EURZQLVK�� KDUG� DQG� IXOO� RI� YHU\� VPDOO� SDUWLFOHV� RI�
FDUERQ� DQG� EXUQW� FRQFUHWLRQV�� $� ODUJH� DPRXQW� RI� SRWWHU\� IUDJPHQWV� DUH��
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KRZHYHU��FRPLQJ�DPRQJ�ZKLFK�PDQ\�EDVHV��ULPV��FXSV��RQH�KDQGOHG�ERZO��
DQG�MDUV��$UH�DOVR�SUHVHQW�VRPH�EODFNLVK�YHU\�KDUG�FRQFUHWLRQV�RU�SRWVKHUGV��
)URP�WKH�9WK�FXW�WKH�TXDQWLW\�RI�PDWHULDO�LV�GHFUHDVLQJ�YHU\�PXFK�XQWLO�WKH�
�WK��ZKHUH�DOVR�VRPH�SURFHVVLQJ�ZDVWH�KDYH�EHHQ�FROOHFWHG��$�IUDJPHQWHG�
PXG� VSLQGOH�ZKRUO� �)LJ�� ���� LV� FRPLQJ�XS� IURP� WKH�9,WK� FXW�� DQG� VWLOO� WKH�
ERWWRP�RI� WKH�SLW� LV�QRW� UHDFKHG�� ,W�KDV�EHHQ�GHFLGHG�WR�HQODUJH�WKH�DUHD� WR�
6RXWK� WR� WU\� WR� XQGHUVWDQG� H[DFWO\� WKH� VLWXDWLRQ� RI� WKH� ERUGHUV� DQG�
FRQVHTXHQWO\�RI�WKH�ERWWRP��$IWHU�WKLV�FXWWLQJ�WKH�UHVXOW�LV�D�NLQG�RI�DQ�XQ�
XQGHUVWDQGDEOH�VTXDUH�VKDSHG�SLW��,W�KDV�EHHQ�GHFLGHG��WKXV��WR�H[FDYDWH�WKH�
HDVWHUQ�ERUGHU�RI�WKH�VTXDUH�OHIW�XQWRXFKHG�VLQFH�VRPH�GD\V�LQ�68�������DQG�
DPRQJ� WKH�PDWHULDO� LV� FRPLQJ� WR� WKH� OLJKW� D� TXDGUDQJXODU� VKDSHG� ZKLWLVK�
VWRQH� �SRVVLEOH� VKDUSHQHU�� �)LJ�������7R�1RUWK� DQG�6RXWK� LV� FRPLQJ� WR� WKH�
OLJKW�D�YHU\�KDUG�VRLO��,Q�WKH�PHDQWLPH�LV�DOVR�H[FDYDWHG�68�������ZKHUH�WKH�
MDU� �68� �����ZDV� ORFDWHG� IRU� VRPH�FHQWLPHWHUV�� UHDFKLQJ�D�PRUH�KDUG� VRLO��
DQG�DOVR�WKH�KROH�$�RQ�WKH�IORRU�68������FRPH�WR�WKH�OLJKW�LV�FOHDQHG�RII���

7KH�ODVW�DFWLYLW\�LQ�WKLV�SDUW�RI�WKH�WUHQFK�LV�GHYRWHG�WR�ILQLVK�WR�FXW�
WKH� HDVWHUQ� ERUGHU� RI� WKH� (+� RI� WKH� WUHQFK�� UHPRYLQJ� 68� ������ DOUHDG\�
VWDUWHG�� 7KH� VLWXDWLRQ� LV� YHU\� VLPSOH� LQ� UHODWLRQ� WR� ILQG� WKH� IORRU� 68� ������
ZKLFK�DW�1RUWK�LV�YHU\�DVK\�DQG�JUD\�FRORUHG��DQG�WR�6RXWK�PRUH�EURZQLVK�
DQG�VOLJKWO\�KDUG��2QH�LV�SURFHHGLQJ�WR�FXW�DOO�WKH�UHPDLQLQJ�VRLO�RI�68������
����� DORQJ� WKH� HDVWHUQ� ERUGHU� RI� WKH� WUHQFK�� DQG� WR� FOHDQ� LQ� GHWDLOV� WKH�
VLWXDWLRQ�DERYH�WKH�WZR�PXG�EULFNV�IDOOLQJ�GRZQ��LQ�WKH�PLGGOH�RI�WKLV�KDOI�
RI� WKH� VTXDUH�� 2QH� UHDFKHV� YHU\� VRRQ� OHYHO� 68� ����� ZKLFK� ZDV� DOUHDG\�
YLVLEOH�IURP�WKH�HDVWHUQ�VHFWLRQ�RI�WKH�DFWLYLW\�DUHD�LQ�68������DQG�68�������
2QH� LV� FXWWLQJ� DOVR� WKH� YHU\� KDUG�� EXW� WKLQ� SDUW� RI� 68� ������ FROOHFWLQJ�
PDWHULDOV�� 7KH� WZR� DSSDUHQWO\� REORQJ� OLQHG�PXG�EULFNV� DORQJ� WKH�ZHVWHUQ�
ERUGHU� RI� WKH� HDVWHUQ� KDOI� DUH� YHU\� WKLQ� WRR�� DQG� LPPHGLDWHO\� EHQHDWK� LV�
ORFDWHG�D�SLW��68�������SUREDEO\�VWLOO�LQWDFW��XQOLNHO\�IURP�WKH�ILOOLQJ�RI�ODVW�
\HDU��0DQ\�SRWVKHUGV�DUH�FRPLQJ� IURP� WKHVH� WZR�FXWWLQJV� LQ�68�����������
DQG�68�������7R�QRUWK�LV�FRPLQJ�XS�D�EDVLV�RI�D�PLGGOH�VL]H�MDU�XSVLGH�GRZQ�
�)LJ������DQG�LPPHGLDWHO\�WR�(DVW�WKH�ERUGHU�RI�D�QHZ�MDU�ZLWK�WKH�GLDPHWHU�
RI����FP��7KH�MDU�LV�FDOOHG�68������DQG�RQH�LV�UHVHUYLQJ�WR�FXW�DQG�FOHDQ�LW�
ODWHU��)LJ��������

,PPHGLDWHO\� ODWHU� RQH� LV� WU\LQJ� WR� FOHDQ� WKH� ERUGHU� WR� VRXWK� RI� 68�
�����DQG�68�������LQFOXGLQJ�WKH�DUHD�DURXQG�SLW�68������DQG�3LW�68�������VHH�
EHORZ��� 7KH� VLWXDWLRQ� LV� VWLOO� WKH� VDPH� ZLWK� DQ� XQFOHDU� PXG� VWUXFWXUDO�
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UHPDLQV�PDLQO\� JUD\LVK�JUHHQ� FRORUHG�� ZLWK� EHQHDWK� D� EURZQLVK� OHVV� KDUG�
VRLO�DQG�EHQHDWK�DJDLQ�VDQG��)LJ��������

*RLQJ�EDFN�WR�WKH�MDU�68�������ZKHQ�RQH�VWDUWV�WR�FOHDQ�XS�LW�LV�FOHDU�
WKDW�LW�LV�D�UHDO�XQ�QHFNHG�S\WKRV�ZKLFK�JRHV�YHU\�GHHS�GRZQ�DQG�EDVLFDOO\�
XQGHU� WKH�EURNHQ�ULP�LV�H[WHQGLQJ�YHU\�PXFK��2QH� LV�REOLJHG� WR�FXW�SDUWO\�
WKH�HDVWHUQ�ERUGHU�RI�WKH�WUHQFK��DQG�WR�HQODUJH�LQ�FXUYLOLQHDU�SURILOH�WR�ZHVW�
68� ����� �)LJ�� ����� LQ� RUGHU� WR� UHDFK� WKH� ERWWRP�� 'XULQJ� WKH� GUDZLQJ� DQG�
SKRWR� RSHUDWLRQ�� WKH� MDU� LV� IDOOLQJ� GRZQ� IRXQGLQJ� GDQJHURXVO\� WR� ZHVW��
,QVLGH�� 68� ����� WKHUH� LV� D� ODUJH� DPRXQW� RI�PDWHULDO�� VWHP� RI� JREOHW��ZDOO��
EDVLV�� DQG� VRPH� PXG� ORRP� ZHLJKW� �)LJ�� ����� DV� VRPH� RI� ODVW� \HDU�� 7ZR�
IUDJPHQWHG�SRWWHU\�ZDOOV�EODFNLVK�SDLQWHG��)LJ�������FRQVLGHUHG�SRVVLEO\�DV�
+HOOHQLVWLF�RI��WK�FHQWXU\�RU� ODWH�+HOOHQLVWLF� WRR�RI� WKH��QG�FHQWXU\�DV�ZHOO��
DUH�FRPLQJ�IURP�68������DQG�68�������DQG�PDWFKLQJ�HDFK�RWKHU�����

7UHQFK�QR���:HVWHUQ�+DOI �KHUHLQDIWHU�:+�
,Q� RUGHU� WR� FODULI\� DOO� WKH� ORFDWLRQ� RI� VWUXFWXUDO� UHPDLQV� LW� ZDV�

GHFLGHG�WR�ZRUN�RQ�WKH�UHPDLQHG�VRLO�XVHG�WR�ILOO�XS�WKH�WUHQFK�ODVW�FDPSDLJQ�
��������7KH�DLPV�DUH��WR�ILQG�D�SRVVLEOH�UHODWLRQVKLS�EHWZHHQ�WKH�ERWWRP�RI�
MDU�RI� ODVW�\HDU�68������DQG�WKH�RQH�RI� WKLV�\HDU��68������IRXQG�LQ�WKH�(+�
�WKH� GLIIHUHQFH� LQ� GHSWK� EHWZHHQ� WKH� OHYHOV� RI� DSSHDULQJ� RI� WKHP� LV�
DSSUR[LPDWHO\����FP���WR�UHDFK�DJDLQ�WKH�IORRU�68�������DQG�WR�EHWWHU�GHILQH�
WKH�OLQH�RI�WKH�ZDOO�68�������ZKLFK�DSSHDUHG�ERUGHULQJ�68������DQG�ORRNLQJ�
OLNH�DOVR�ERUGHULQJ�WKH�DUHD�RI�68������DW�1RUWK���

$IWHU���GLIIHUHQW�FXWV��WZR�RI����FP�FD�ZLWK�VSDGH�DQG�WKH�WKLUG�RQH�
RI���FP�ZLWK�WURZHO���LQ�DOO�WKH�UHPDLQLQJ�:+�RI�WKH�WUHQFK��DW�6RXWK�YHU\�
FOHDU�DSSHDUV�D� VHFWLRQ�RI� WKH�ZDOO� �DW� WKH�SUHVHQW� WLPH�DERXW����FP�GHHS��
�)LJ�� �����7KH�ZDOO� 68� ����� LV� SDUWLDOO\� GHVWUR\HG� LQ� WKH�ZHVWHUQ� VLGH� DQG�
UHSODFHG�LQ�WKH�HDVWHUQ�E\�WKH�DFWLYLW\�³DUHD´�68������DQG�LQ�WKH�VRXWKHUQ�E\�
WKH�SLW�68�������)LJ�������7R�WKH�1RUWK�LQ�WKH�:+��RQH�SDUW�RI�WKH�IORRU�68�
������ FRQVWLWXWHG� E\� D� \HOORZLVK� DQG� FRPSDFW� VRLO�� DOUHDG\� UHFRJQL]HG� ODVW�
\HDU��LV�QRZ�FOHDUO\�YLVLEOH�DJDLQ���

:LWK�ELJ� VXUSULVH�� WKH� VHFWLRQ�:�RI� WKH� VTXDUH� LQ� WKH�:HVWHUQ�+DOI�
ZDV�FRPSOHWHO\�GHVWUR\HG�ODVW�QLJKW�DQG�68������ZLWK�UHGGLVK�DQG�DVK\�VRLO�
DQG� SRWWHU\� IUDJPHQWV�ZHUH� FRPSOHWHO\� UHPRYHG� �)LJ�� ����� 7KH� SRWVKHUGV�
ZLGHVSUHDG�RYHU�WKH�ZKROH�DUHD�RI�WKH�ZHVWHUQ�KDOI��DUH�RI�FRXUVH�FROOHFWHG��
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7KH� SDUW� RI� WKH� VDQG\� IORRU� 68� ����� DOUHDG\� DSSHDUHG� \HVWHUGD\� LV�
GHILQLWHO\� UHFRJQL]HG� DQG� UHDFKHG�JLYLQJ� HYLGHQFH� RI� WKH� VTXDUH� FXW�PDGH�
ODVW�\HDU�IRU�UHPRYLQJ�WKH�MDU�68�������)LJ�������5HDFKLQJ�WKH�IORRU�LV�VWLOO�DQ�
RSHUDWLRQ� FRQQHFWLQJ�ZLWK� WKH�PDNLQJ�HPSW\�RI� WKH� H[FDYDWHG� DUHD�RI� ODVW�
\HDU��7R�WKH�ZHVW��LQVWHDG��RQH�VWDUW�WR�UHJXODUO\�H[FDYDWH�UHPRYLQJ�RQH�FXW�
ZLWK�VSDGH�RI����FP�FD��DQG�LPPHGLDWHO\�WR�WKH�ZHVWHUQ�ERUGHU�RI�WKH�VTXDUH�
LV�HYLGHQFLQJ�D�QHZ�IORRU�68������PDGH�ZLWK�FOD\��UHGGLVK�UHPDLQV�DQG�DVK��
RYHU�ZKLFK�DUH�ORFDWHG�QXPHURXV�IUDJPHQWV�RI�IUDJPHQWHG�SRWWHU\��$URXQG�
DW�VRXWK�DQG�QRUWK�WKHUH�DUH�WKUHH�VPDOO�KROHV�LQ�RQH�RI�WKH�ZKLFK��QR�����WKH�
VPDOOHVW�����FP�ZLGH��LV�ORFDWHG�DQ�HOOLSVRLGDO�IUDJPHQWHG��WZR�SDUWV��PXG�
FOD\�SURMHFWLOH��7KH�RWKHUV�DUH�ORFDWHG�WR�WKH�QRUWK�RI�68������DQG�DUH����DQG�
���FP�VL]HG��)LJ�������7KH�HDVWHUQ�OLPLW�RI�WKLV�DFWLYLW\�DUH�68������LV�PRUH�
RU�OHVV�YHU\�FORVH�WR�WKH�ERUGHU�OHIW�XQ�H[FDYDWHG�ODVW�\HDU��PD�PRUH�ZHVWHUQ�
ZDUG��7KH� IORRU� 68� ����� LV� FRQWLQXRXVO\� EHHQ� HYLGHQFLQJ� WR� WKH�ZHVW� DQG�
DSSHDUV�WR�ORRNV�OLNH�YHU\�VDQG\��2QH�GRXEW�LV�VWLOO�UHPDLQLQJ�RQ�WKH�H[DFW�
ORFDWLRQ�RI�WKLV�ERUGHU��EHFDXVH�RI�WKH�SUHVHQFH�RI�D�VDQG�IXOO�RI�YHU\�VPDOO�
SDUWLFOHV�RI�SHEEOHV��

7KH� SDUW� RI� WKH� VDQG\� IORRU� 68� ����� DOUHDG\� DSSHDUHG�� LV�
FRQWLQXRXVO\� VHDUFKHG� DURXQG� WKH� ORFDWLRQ� RI� 68� ������ WKLV� IORRU� DQG� WKH�
SRWWHU\�UHPDLQV�RQ�LW��DUH�XQIRUWXQDWHO\�O\LQJ�RYHU�D�WKLFN�OD\HU�RI�VDQG�IXOO�
RI� YHU\� VPDOO� SDUWLFOHV� RI� UHGGLVK� SHEEOHV�� 7KH� SUHVHQFH� RI� WKLV� OD\HU�
GHILQLWHO\�H[FOXGHV�WKH�K\SRWKHVLV�WKDW�WKLV�DUHD�UHSUHVHQWV�WKH�ERUGHU�RI�68�
������ L�H�� WKH� HQFLUFOLQJ� IRUWLILFDWLRQ� ZDOO�� 7KH� UHPRYDO� RI� 68� ����� JLYHV��
QHYHUWKHOHVV�FRQILUPDWLRQ�WKDW�WKH�SRWWHU\�VSUHDG�JRHV�PXFK�ORZHU�GRZQ�WR�
WKH�IORRU�68�������,Q�WKH�PHDQWLPH�RWKHU�WKUHH�VPDOO�KROHV�DSSHDU��QRV�������
FP�ZLGH���������FP�ZLGH���DQG������FP�ZLGH��YHU\�FORVH�WR�QR����WKHVH�KROHV�
DV� WKH� RQHV� DOUHDG\� DSSHDUHG� DUH� ORFDWHG� LQ� WKLV� YHU\� WKLQ� RU� OHQV� RI� FOD\��
FRYHULQJ� WKH� VDPH� OD\HU� RI� VDQG\� SHEEOHV� �)LJ�� ����� 7KLV� OD\HU� LV�
GHQRPLQDWHG�68� ������ DQG� LW� LV� FRPSOHWHO\� HPSW\�RI�SRWVKHUGV�� H[FHSW� IRU�
VRPH� IUDJPHQWV� EODFNLVK� FRDUVH� ZDUH�� WKH� ZKROH� OD\HU� DQG� WKH� KROHV� DUH�
FRPSOHWHO\� UHPRYHG� DQG� LQ� WKH� DOO� VTXDUH� WKH� YHU\� ILQH� ZURXJKW� VRLO�
FRQVWLWXWLQJ�68������FRPHV�WR�WKH�OLJKW��$W�QRUWK�RQ�WKH�IORRU�DQRWKHU�KROH�LV�
FRPLQJ� XS� �)LJ�� �����ZKLOVW� DW� VRXWK� RQH� LV� H[FDYDWLQJ� IROORZLQJ� WKH� KDUG�
FOD\�SURILOH�RI�68�������DQG�68��������
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7RSRJUDSKLFDO�$FWLYLW\�
'XULQJ�WKH�ODVW�&DPSDLJQ��������LW�ZDV�QHFHVVDU\�WR�SUHSDUH�D�QHZ�

WRSRJUDSKLFDO� VXUYH\� LQ� RUGHU� WR� H[WHQG� DOO� WKH� GDWD� FROOHFWHG� GXULQJ� WKH�
�����DQG������&DPSDLJQV��7KH�WRSRJUDSKLFDO�DFWLYLW\�FDUULHG�RXW�KDG�DV�LWV�
PDLQ�JRDO�WKH�RXWOLQLQJ�RI�WKH�HQWLUH�VLWH�DLPHG�DW�FROOHFWLQJ�DOO�NLQG�RI�QHZ�
GDWD�LQ�RUGHU�WR�SURSRVH�D�QHZ�DQG�PRUH�GHWDLOHG�FDUWRJUDSK\��$VLGH��WKHVH�
DVSHFWV� DFWHG� DV� D� VXSSRUW� IRU� WKH� DUFKDHRORJLFDO� DFWLYLW\�� RXWOLQLQJ� WKH�
SODQQHG�WUHQFKHV�DQG�FKHFNLQJ�RXW��GDLO\��WKH�TXRWHG�SRLQWV�RI�WKH�H[FDYDWHG�
OHYHOV��6WDUWLQJ�IURP�WKHVH�SUHPLVHV�DQG�SXUVXLQJ�WKHVH�REMHFWLYHV��WKH������
&DPSDLJQ� ZDV� KLJKO\� VXFFHVVIXO�� 7KH� SURMHFW� DFKLHYHG� DQ� H[WHQVLYH� DQG�
KLJKO\� GHWDLOHG� RXWOLQLQJ� SURFHVV�� ZLWK� DERXW� ������ TXRWHG� SRLQWV� WDNHQ��
7KDQNV�WR�WKLV��LW�ZDV�SRVVLEOH��LQ�WKH�IROORZHG�VWXG\�DFWLYLW\��WR�HODERUDWH�D�
QHZ�FDUWRJUDSK\�FRQVWLWXWHG�SULQFLSDOO\�E\��

D� JHQHUDO� PDS� RI� WKH� ZKROH� VLWH�� ZLWK� OHYHO� FXUYHV� DQG� KLJKOLJKWLQJ� WKH�
DOWLPHWU\�GLIIHUHQFHV��
D� JRRG� DPRXQW� RI� GHWDLOHG� PDSV� �VFDOH� ������ RI� WKH� WUHQFKHV� H[FDYDWHG�

GXULQJ�WKH�DUFKDHRORJLFDO�DFWLYLW\��

7KH������&DPSDLJQ�
'XULQJ�WKH�VWXG\�DFWLYLW\�FDUULHG�RXW�LQ�HODERUDWLQJ�WKH������GDWD�DQG�

SUHSDUDWLRQ�RI������&DPSDLJQ��QHZ�TXHVWLRQV�FDPH�XS��2QH� LV� IDFHG�ZLWK�
WKH�QHFHVVLW\�RI�ILQGLQJ�D�EHWWHU�DQG�PRUH�UDWLRQDO�V\VWHP�WR�FKHFN�RXW�DQG�
PDSSLQJ� WKH�ZKROH� VLWH��$V� LW� LV� NQRZQ�� WKH� DUHD� LV� DERXW�������� VT�P� � �
�����KD���DERXW�����P�ORQJ�î�����P�ZLGH��7KH�DEVROXWH�TXRWH�RQ�WKH�WRS�RI�
WKH�7HSD�LV�������P��ZLWK�D�GLIIHUHQFH�ZLWK�WKH�ERWWRP�RI�DERXW������P��$V�
RQH�FDQ�VHH��WKH�H[WHQVLRQ�RI�WKH�VLWH�VKRXOG�UHTXLUH�D�FRQYHQWLRQDO�RUGHULQJ�
ZKLFK�KDG�D�WZRIROG�SXUSRVH��

WXUQLQJ�HDVLHU�WKH�VWXG\�RI�WKH�GDWD�FROOHFWHG�GXULQJ�WKH�SUHYLRXV�&DPSDLJQV�
DQG�ERXQG�WR�JURZ�GXULQJ�WKH�QH[W�\HDUV��
PDNLQJ�PRUH�UDWLRQDO�WKH�SODQQLQJ�RI�WKH�IXWXUH�&DPSDLJQV��
$� JHRPHWULFDO� JULG� ILWWHG� WR� WKH� HQWLUH� VLWH� DQG� RUGHULQJ� LW� LQ� D�

UHWLFXODWHG� V\VWHP� KDV� EHHQ� DGRSWHG�� ,Q� RUGHU� WR� REWDLQ� LW�� D� VTXDUHG� JULG�
FRYHULQJ�WKH�VLWH�KDV�EHHQ�RXWOLQHG��(YHU\�VLGH�RI�WKH�JULG��ERWK�KRUL]RQWDOO\�
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�(DVW�:HVW�� DQG�YHUWLFDOO\� �1RUWK�6RXWK��� SUHVHQWV���� VTXDUHV� LQGLFDWHG�E\�
DQ� DOSKDEHWLFDO� RUGHU� �IURP� $� WR� =��� (YHU\� VTXDUH� PHDVXUHV� ��� î� ��� P��
FRQVHTXHQWLDOO\�WKH�JULG�FRYHUV�D�VXUIDFH�RI�����î�����P��

,Q�WKH�LPDJH�EHORZ��D�UHGXFHG�YHUVLRQ�RI�WKH�JULG�DGDSWHG�WR�WKH�VLWH�
RI�.RM�7HSD�FDQ�EH�DSSUHFLDWHG��)LJ�������

(YHU\�VTXDUH�RI����î����P��KDV�EHHQ�GLYLGHG�LQ�IRXU�PRUH�VTXDUHV�RI�
��î���P�HDFK� LQ�RUGHU� WR�REWDLQ�D�PRUH�GHWDLOHG�YLHZ�ZKHQ�FLUFXPVWDQFHV�
UHTXLUH� LW��(DFK���î���VTXDUH�P�LV� LQGLFDWHG�E\�D�QXPEHU��IURP��� WR����� ,Q�
WKLV�ZD\�� LI� LW� LV� WDNHQ� WKH� ILUVW� ���î� ���P� VTXDUH� RI� WKH� JULG�� RQH� KDV� DQ�
LGHQWLILFDWLRQ� V\VWHP� DV� LW� IROORZV�� $$��� $$��� $$��� $$��� ZKHUH� HYHU\�
FRRUGLQDWH�SRLQWV�RXW�D���î���P�VTXDUH��OLNH�LQ�WKH�H[DPSOH�EHORZ��

$�

$$� $$�$�
$$� $$�

7KXV�� WKH� ILUVW� V\VWHP� RI� FRRUGLQDWHV�� LQGLFDWHG� E\� DQ� DOSKDEHWLFDO�
RUGHU� �$$��� LGHQWLILHV� D� PDFUR� DUHD� RI� ���� Pð�� WKH� VHFRQG�� LQGLFDWHG� E\�
DOSKD�QXPHULF�RUGHUV��$$���$$���$$���$$����KHOSV�WR�GHWDLO�DQ�DUHD�RI����
Pð��

$FFRUGLQJ� WR� ZKDW� H[SODLQHG� DERYH�� WKH� IRXUWK� 8]EHN�,WDOLDQ�
$UFKDHRORJLFDO�VHDVRQ�DW�.RM�7HSD��������VWDUWHG�IURP�D�VROLG�DQG�FDUHIXOO\�
GHWDLOHG�SUHSDUDWRU\�EDFNJURXQG�GHYHORSHG�LQ�WKH�ODVW�PRQWKV��

7KDQNV�WR�WKH�JULG�V\VWHP�LW�ZDV�SRVVLEOH�WR�FDUU\�RXW�WKH�SODQQLQJ�RI�
WKH�DFWLYLW\¶V�JRDO�GXULQJ�WKH�SUHOLPLQDU\�EULHILQJ�PRPHQW��,Q�WKH�ILUVW�GD\V�
RI�.RM�7HSD�&DPSDLJQ������RQH�KDV�GHFLGHG�WR�FRUUHFW�7UHQFK�QR����ORFDWHG�
RQ� WKH� WRS� RI� WKH� 7HSD� LQ� RUGHU� WR� SURYLGH� LW� ZLWK� D� EHWWHU� 1RUWK�6RXWK�
RULHQWDWLRQ��

7KH�JULG�KDV�D�GLIIHUHQFH�RI�����GHJUHH�WRZDUG�1RUWK�UHVSHFW�WR�WKH�
RULJLQDO� RULHQWDWLRQ� RI� 7UHQFK� QR� ��� ,Q� D� ILUVW�PRPHQW� LW�ZDV� VXSSRVHG� WR�
FRUUHFW�WKH�DQJXODU�GLIIHUHQFH�E\�IRXU�WULDQJXODU�VKDSHG�OLWWOH�FXWV�LQ�WKH�IRXU�
VLGHV� RI� WKH� 7UHQFK�� $OVR�� RQH� ZDV� SODQQLQJ� WR� PRGLI\� 7UHQFK� QR� �¶V�
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GLPHQVLRQV�IURP���î���P�WR�����î���P��,Q�VTXDUHG�PHWHUV��RQH�ZDV�JRLQJ�WR�
DGG�����Pð�WR�WKH����Pð�H[FDYDWHG�VXUIDFH�RI�WKH�7UHQFK��UHDFKLQJ�D�WRWDO�RI�
�����Pð��$W�WKH�HQG�WKH�SURSRVDO�WR�H[WHQG�WKH�H[FDYDWLRQ�RI�7UHQFK�QR���WLOO�
FRYHULQJ�DOO�WKH�VXUIDFH�RI�WKH�JULG�ZDV�FRQVLGHUHG�WKH�EHVW��6R�7UHQFK�QR���
QRZ�PHDVXUHV���î���P�DQG�KDV�D�SOXV�RI����Pð�RI�H[FDYDWHG�VXUIDFH��ZLWK�D�
WRWDO�RI�H[FDYDWHG�VXUIDFH�RI����Pð��&XUUHQWO\�7UHQFK�QR���LV�QRZ�LQGLFDWHG�
E\�WKH�JHQHUDO�FRRUGLQDWHV�/2��)LJ��������

,Q�WKH�VDPH�ZD\��ZLWK�WKH�JULG�VXSSRUW��DQG�LQ�WDVN�RI�VXSSRUWLQJ�WKH�
DUFKDHRORJLFDO�DFWLYLW\��LW�ZDV�WRSRJUDSKLFDOO\�SODQQHG�WR�FXW�WKH�7UHQFK�QR�
���ORFDWHG�EHWZHHQ�WKH�DQFLHQW�HQFLUFOLQJ�HDUWKHQ�ZDOO�1RUWK�DQG�(DVW��RQ�D�
OLWWOH�PRXQG�QHDU�WKH�ZDOO�DW�(DVW��DW�UHODWLYH�TXRWH�RI�DERXW������P�UHVSHFW�
WKH�WRS�RI�WKH�7HSD���'XULQJ�WKH�&DPSDLJQ�7UHQFK�QR���KDV�FKDQJHG�LWV�VL]H�
�� WLPHV�� VLQFH�ZH� KDYH� EHHQ� REOLJHG� WR�PRGLI\� LWV� H[WHQVLRQV� IRU� UHDVRQV�
GHULYHG� E\� WKH� RSWLRQV� RI� WKH� DUFKDHRORJLFDO� DFWLYLW\�� ,Q� D� ILUVW�PRPHQW� LW�
PHDVXUHG���î���P��7UHQFK�QR����� ODWHU�� LW�ZDV�HQODUJHG� WRZDUGV�:HVW�DQG�
6RXWK��7UHQFK�QR����6RXWK�:HVW�H[WHQVLRQ���\HW�ODWHU�WKH�JDS�WRZDUGV�1RUWK�
DQG�7UHQFK�QR���ZDV�ILOOHG���FKDQJLQJ�WKH�VL]H�WR���î����P��1HZ�7UHQFK�QR�
����)LQDOO\� LW�ZDV�DGGHG�D�:HVW�([WHQVLRQ� WRZDUGV���î���P��7UHQFK�QR����
:HVW�([WHQVLRQ��ZLWK�GLIIHUHQW�DGGLWLRQV���������������

7UH
QFK�
QR���

7UHQ
FK�

QR����
6RXW
K�

:HVW�
([WH
QVLR
Q

1HZ�
7UH
QFK�
QR��

7UHQFK�QR�
���:HVW�
H[WHQVLRQ�
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,Q� VTXDUHG� PHWHUV�� 7UHQFK� QR� �� PHDVXUHV� ��� Pð�� 7UHQFK� QR� �¶V�
JHQHUDO�FRRUGLQDWHV��DFFRUGLQJ�WR�WKH�JULG��DUH��0.���1-�1.��)LJ�������

2Q� WKH�EDVLV� RI� WKHVH� REVHUYDWLRQV�� RQH� FDQ� VD\� WKDW� RXU�ZRUN�ZDV�
SODQQHG�DQG�GHYHORSHG�LQ�D�WKUHHIROG�ZD\��

FKHFNLQJ�RXW� VRPH�SRLQWV� LQ� WKH�HQWLUH� VLWH� LQ�RUGHU� WR�YHULI\� WKH�ROG�GDWD�
DQG��LI�QHFHVVDU\��FRUUHFW�WKHP��
RXWOLQLQJ�YHU\�FDUHIXOO\�WKH�PRXQG�LQ�WKH�1RUWK�(DVW�DUHD�WR�SURYLGH�D�QHZ�

LQWHUSUHWDWLRQ� RQ� GLIIHULQJ� DVSHFWV� UHODWLQJ� WR� WKH� UHODWLRQVKLS� EHWZHHQ� WKH�
FLWDGHO�DQG�WKH�HQFLUFOLQJ�ZDOO��
VXSSRUWLQJ� WKH� DUFKDHRORJLFDO� DFWLYLW\� E\� IL[LQJ� WKH� FDUGLQDO� SRLQWV� RI� WKH�

H[FDYDWHG� WUHQFKHV�� E\� GDLO\� RXWOLQLQJ� WKH� TXRWHG� SRLQWV� DQG� GUDZLQJ� DQG�
VNHWFKLQJ�WKH�H[FDYDWHG�OHYHOV��
,Q�RUGHU�WR�DFKLHYH�DQ�H[WHQVLYH�DQG�KLJKO\�GHWDLOHG�RXWOLQLQJ�RI�WKH�

HQWLUH�VLWH�� WKH�GRPLQDQW�SRLQW�KDV�EHHQ�IL[HG�RQ� WKH� WRS�RI� WKH�7HSD��7KLV�
SRLQW�� QDPHG� 76��� ZDV� FKRVHQ� WR� DOORZ� D� WRWDO� DQG� FRPSOHWH� WRSRPHWULF�
SURFHVV�DW������ LQ�WKH�ZKROH�VLWH��$�VHFRQGDU\�RXWOLQLQJ�SRLQW��FDOOHG�76���
KDV�EHHQ�IL[HG�LQ�WKH�GHSUHVVHG�SODLQ�WHUUDLQ�VLWHG�EHWZHHQ�WKH�7HSD�DQG�ZDOO�
1RUWK� �WKH� ORZHVW� ]RQH� RI� WKH� VLWH�� LQ� RUGHU� WR� RXWOLQH� WKH� PRXQG� ZKHUH�
7UHQFK�QR���ZDV�ORFDWHG���
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5()(5(1&(6
6RXUFHV��
DO�7DEDUL�� ,EQ� -DULU� ������������7DULNK� DO�5XVXO�ZD� DO�0XOXN� �7DULNK� DO�7DEDUL��� VHU�� ,,��
������1HZ�<RUN�
,EQ�DO�)DNLK�� DO�+DPDGDQL� �������&RPSHQGLXP� OLEUL�.LWDE�DO�%ROGDQ�� HG��0�-��GH�*RHMH��
%*$������(-��%ULOO��
,EQ� .KRUGDGEHK�� $EX¶O� 4DVLP� 8EDLG¶$OODK� �������.LW E� DO� 0DV OLN� Z¶DO� 0DP OLN�� GH�
*RHMH��ZLWK�)U��WU����QG�HG��������������/HLGHQ�
� � � �����
$$�99� ������������$IUDVLDED��6ERUQLNL�,�,9���7DãNHQW��
$$��99� �����������������+LVWRU\�RI�&LYLOL]DWLRQV�RI�&HQWUDO�$VLD �9RO������7KH�'DZQ�RI�
&LYLOL]DWLRQ�� (DUOLHVW� 7LPHV� WR� ���� %�&��� 9RO�� �� �� 7KH� 'HYHORSPHQW� RI� 6HGHQWDU\� DQG�
1RPDGLF�&LYLOL]DWLRQV������%�&��WR�$�'�������9RO������7KH�&URVVURDGV�RI�&LYLOL]DWLRQV��$�'��
����WR������ 81(6&2�3XEOLVKLQJ��3DULV��
$EGXOODHY��.���*HQLWR��%�������������� UKHRORJL HVNLH�UDERW\�QD�.RMWHSD��3DVWGDUJRPVNLM�
UDMRQ��6DPDUNDQGVNRM�REODVWL��LMXQ�LMXO¶������ UKHRORJL HVNLH�,VVOHGRYDQLMD Y�8]EHNLVWDQH��
9\SXVN����������6DPDUNDQG��
$EGXOODHY�� .��� *HQLWR�� %�� HW� DOLL� ������� 7ULDO� 7UHQFKHV� DW� .RM� WHSD�� 6DPDUNDQG� $UHD�
�6RJGLDQD��7KLUG�,QWHULP�5HSRUW��������1HZVOHWWHU�GL�$UFKHRORJLD�&,6$��9ROXPH����������
,661������������KWWS���ZZZ�XQLRU�LW�LQGH[��SKS"FRQWHQWBLG ����	FRQWHQWBLGBVWDUW �
%DUWKROG��:�� ������� V�Y�� ³DO�6XJKG´�� &�(�� %RVZRUWK� HW� DOLL� �HGV���7KH� (QF\FORSDHGLD� RI�
,VODP��YRO��,;�����������/HLGHQ���
%HUQDUG��3�� �������/HV�1RPDGHV� FRQTXpUDQWV� GH� O¶(PSLUH�*UpFR�%DFWULHQ��5pIOH[LRQ� VXU�
OHXU�LGHQWLWp�HWKQLTXH�HW�FXOWXUHOOH��&5$,�����������3DULV��
&DWWDQL�� 0�� DQG� *HQLWR�� %�� ������� 7KH� 3RWWHU\� &KURQRORJLFDO� 6HULDWLRQ� RI� WKH�0XUJKDE�
'HOWD� IURP� WKH� (QG� RI� WKH� %URQ]H�$JH� WR� WKH�$FKDHPHQLG� 3HULRG�� $� 3UHOLPLQDU\�1RWH��
�*XEDHY��$���.RVKHOHQNR��*�� H�7RVL��0��� HGV���7KH $UFKDHRORJLFDO�0DS�RI� WKH�0XUJKDE�
'HOWD��3UHOLPLQDU\�5HSRUWV�����������������5RPD��
)UDQFIRUW��+�3���������&HQWUDO�$VLD�DQG�(DVWHUQ�,UDQ��%RDUGPDQ��-���+DPPRQG��1���/HZLV��
'��H�2VWZDOG��0����HGV���7KH�&DPEULGJH�$QFLHQW +LVWRU\��YRO��,9�����������&DPEULGJH��
)UDQFIRUW�� +�3�� ������� $VLH� &HQWUDOH�� /¶DUFKpRORJLH� GH� O¶HPSLUH� DFKpPpQLGH�� 1RXYHOOH�
5HFKHUFKHV�� $FWHV� GX� &ROORTXH� RUJDQLVp� DX� &ROOqJH� GH� )UDQFH� SDU� OH� ³5HVHDX�
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,QWHUQDWLRQDO�G¶pWXGHV� HW�GHV� UHFKHUFKHV�DFKpPpQLGHV�� ������QRYHPEUH�������3HUVLND�����
���������3DULV�
)UXPNLQ��*���������$UFKDHRORJ\�LQ�6RYLHW�&HQWUDO�$VLD��+DQGEXFK�GHU�2ULHQWDOLVWLN��YRO��
,,,�����/HLGHQ�.|OQ��
*HQLWR��%�� �������7KH� ,UDQLDQ�(PSLUHV� DQG�&HQWUDO�$VLD�� DQ�$UFKDHRORJLFDO�3HUVSHFWLYH��
$FFDGHPLD�1D]LRQDOH�GHL�/LQFHL�$WWL�GHL�&RQYHJQL�/LQFHL�������/D�3HUVLD�H�O¶$VLD�&HQWUDOH�
GD�$OHVVDQGUR�DO�;�VHFROR��LQ�FROODERUD]LRQH�FRQ�O¶,VWLWXWR�,WDOLDQR�SHU�LO�0HGLR�HG�(VWUHPR�
2ULHQWH��5RPH������1RYHPEHU����������������5RPH��
*HQLWR��%�� �������7ULDO�7UHQFK� DW� 6LWH� QR� ����� �*XEDHY��$���.RVKHOHQNR��*�� H�7RVL��0���
HGG���7KH�$UFKDHRORJLFDO�0DS�RI� WKH�0XUJKDE�'HOWD� 3UHOLPLQDU\�5HSRUWV��������������
����5RPD��
*HQLWR�� %�� ������� 7KH� $FKDHPHQLGV� LQ� WKH� +LVWRU\� RI� &HQWUDO� $VLD�� �$�� *XEDHY�� *��
.RVHOHQNR�H� �0��7RVL�HGV����7KH�$UFKDHRORJLFDO�0DS�RI� WKH�0XUJKDE�'HOWD��3UHOLPLQDU\�
5HSRUWV����������5HSRUWV�DQG�0HPRLUV�6HULHV�0LQRU��,,,�����������5RPH��
*HQLWR��%���������7KH�(OXVLYH�)URQWLHUV�RI�WKH�(XUDVLDQ�6WHSSHV��,�3ULPL�3RSROL�G¶(XURSD��
3URSRVWH� H� ULIOHVVLRQL� VXOOH� RULJLQL� GHOOD� FLYLOWj� QHOO¶(XURSD� PHGLWHUUDQHD� D� FXUD� GL� 6��
0ROLQDV�H�$��=LIIHUHUR���������)LUHQ]H��
*HQLWR�� %�� ������� )URP� WKH� 6F\WKLDQV� WR� WKH� $FKDHPHQLGV�� $� 1RPDGLF� $OWHUQDWLYH��
6RFLHWDV� ,UDQRORJLFD� (XURS D�� ,VWLWXWR� ,WDOLDQR� SHU� O¶$IULFD� H� O¶2ULHQWH�� $OPD� 0DWHU�
6WXGLRUXP�8QLYHUVLW\�RI�%RORJQD��%UDQFK�RI�5DYHQQD��3URFHHGLQJV�RI� WKH��WK�&RQIHUHQFH�
RI�WKH�6RFLHWDV�,UDQRORJLFD�(XURS D�KHOG�LQ�5DYHQQD�������2FWREHU�������9RO��,��$QFLHQW�
	�0LGGOH�,UDQLDQ�6WXGLHV���$��3DQDLQR�	�$��3LUDV�HGV������������0LODQR���
*HQLWR�� %��� *ULFLQD�� $�� HW� DOLL� ������� 7KH� $FKDHPHQLG� 3HULRG� LQ� WKH� 6DPDUNDQG� $UHD�
�6RJGLDQD��� ZLWK� FRQWULEXWLRQV� E\�� /XFLDQR� 5HQGLQD�� 0DULD� '¶$QJHOR�� 1HZVOHWWHU�
$UFKHRORJLD� &,6$�� 9ROXPH� ��� ��������� 1DSOHV�
KWWS���ZZZ�LXR�LW�XVHUILOHV�ZRUNDUHDB����ILOH�$UWLFROL�*HQLWR����*ULFLQD���HW���DOLL����8=%�����������SGI�,661�����������
*HQLWR�� %��� *ULFLQD�� $��� HW� DOLL� ������� 7KH� $FKDHPHQLG� 3HULRG� LQ� WKH� 6DPDUNDQG� $UHD�
�6RJGLDQD���7ULDO�7UHQFKHV�DW�.RM�7HSD������&DPSDLJQ��1HZVOHWWHU�GL�$UFKHRORJLD�&,6$��
9ROXPH�������������1DSOHV�KWWS���ZZZ�LXR�LW�XVHUILOHV�ZRUNDUHDB����*HQLWR��������SGI ,661������
����
*HQLWR��%���5DLDQR��)�� �������&HUDPLFV� IURP�.RM�7HSD� �6DPDUNDQG�$UHD�8]EHNLVWDQ���$�
3UHOLPLQDU\�6WXG\�5HSRUW������������1HZVOHWWHU�GL�$UFKHRORJLD�&,6$��9ROXPH�������������
,661�������������KWWS���ZZZ�XQLRU�LW�LQGH[��SKS"FRQWHQWBLG ����	FRQWHQWBLGBVWDUW �
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*XEDHY�� $���.RVKHOHQNR�� *�$�� H� 7RVL��0�� �HGV��� �������7KH� $UFKDHRORJLFDO�0DS� RI� WKH�
0XUJKDE�'HOWD��3UHOLPLQDU\�5HSRUWV����������5RPD�
*XPEDK�*�� ������������3WROHP\�DQG� WKH�0LGGOH�$VLD� LQ�.XVKDQ� HSRFK��0LGGOH�$VLD� LQ�
.XVKDQ� (SRFK�� :RUNV� RI� WKH� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� D +LVWRU\�� $UFKDHRORJ\� DQG�
&XOWXUH�RI�WKH�0LGGOH�$VLD�LQ�.XVKDQ�(SRFK��'XVKDQEH�����������WRP�� RVNYD��
,QHYDWNLQD�� 2�1�� ������� &LWDGHO¶� $IUDVLDED�� ,VWLWXWD�0DWHULDO¶QDMD� .XO¶WXUD� 8]EHNLVWDQD��
����7DVKNHQW�
,QHYDWNLQD��2�1���������$NURSRO¶�GUHYQHJR�6DPDUNDQGD�Y�VWUXFWXUH�JRURGD��9,�GR�Q�H��9�
Q�H����$YWRUHIHUDW�NDQGLGDFNRM�GLVVHUWDFLL��0RVNYD��
,VDPLGGLQRY��0�.K����������,VWRNL�JRURGVNRM�NXO¶WXU\�6DPDUNDQGVNRJR�6RJGD��7DVKNHQW�
/D]DUG��*���*UHQHW��)��DQG�GH�/DPEHUWHULH��&����������1RWHV�EDFWULHQQHV��6WXGLD�,UDQLFD������
���������
.DEDQRY�� 6�.�� ������� $UKHRORJL HVNDMD� 1DEOMXGHQLMD� QD� VWURLWHO¶VWYH� LVNL�DQJDUVNRJR�
NDQDOD���,VWRULMD�0DWHULDO¶QRM�.XO¶WXU\�8]EHNLVWDQD���������������7DãNHQW��
.RVKHOHQNR��*�$���HG���������'UHYQHMãLH�*RVXGDUVWYD�.DYND]D�L�6UHGQHM�$]LL��0RVNYD�
/\RQQHW��%���������3URVSHFWLRQV�DUFKpRORJLTXHV�HQ�%DFWULDQH�RULHQWDOH�������������6RXV�
OD� GLUHFWLRQ� GH� -HDQ�&ODXGH� *DUGLQ�� 9ROXPH� ��� &pUDPLTXHV� HW� SHXSOHPHQW� GX�
&KDOFROLWKLTXH�j�OD�FRQTXrWH�DUDEH��0pPRLUHV�GH�OD�0LVVLRQ�$UFKpRORJLTXH�)UDQoDLVH�HQ�
$VLH�&HQWUDOH��7RPH ���(5&��3DULV�
0DQWHOOLQL��6���������7KH�'DUJRP�&DQDO�DQG�WKH�(DUO\�6HWWOHPHQW�RI�WKH�0LGGOH�=HUDYVKDQ�
9DOOH\�� 6�� 3DJDQL� �HG���� ,WDOR�8]EHN� 6FLHQWLILF� &RRSHUDWLRQ� LQ� $UFKDHRORJ\� DQG� ,VODPLF�
6WXGLHV��$Q�2YHUYLHZ��5RPH��-DQXDU\�������������������5RPH��
0DQWHOOLQL�� 6�� �������$OPD�0DWHU� 6WXGLRUXP� ��8QLYHUVLWj� GL�%RORJQD�'27725$72�',�
5,&(5&$� $5&+(2/2*,$� &LFOR� ;;,� 6HWWRUH�L� VFLHQWLILFR� GLVFLSOLQDUL� GL� DIIHUHQ]D��
$5($�����/�$17����/D�JHVWLRQH GHOO¶DFTXD�FRPH�RJJHWWR�G¶LQGDJLQH�SHU�OD�ULFRVWUX]LRQH�
GHOOH�GLQDPLFKH LQVHGLDPHQWDOL�H�GHOOH�WUDVIRUPD]LRQL�GHO�WHUULWRULR��,O�FDVR�GL�6DPDUFDQGD
QHOOD� 0HGLD� 9DOOH� GHOOR� =HUDYVKDQ� �8]EHNLVWDQ�� 6HWWOHPHQW� '\QDPLFV� DQG :DWHU�
0DQDJHPHQW�IRU�WKH�5HFRQVWUXFWLRQ�RI�WKH�/DQGVFDSH 7UDQVIRUPDWLRQV��$�&DVH�6WXG\�IRUP�
WKH�0LGGOH�=HUDYVKDQ�9DOOH\ �6DPDUNDQG��8]EHNLVWDQ���5DYHQQD��
0DQWHOOLQL��6���5RQGHOOL��%����������LQ�FRUVR�GL�VWDPSD��6WUDWHJLH�H�PHWRGL�SHU�OD�VWRULD�GHO�
SRSRODPHQWR�QHOOD�0HGLD�9DOOH�GHOOR�=HUDYVKDQ��8]EHNLVWDQ���/D�ULFRVWUX]LRQH�LQ�DPELHQWH�
*,6�DWWUDYHUVR�VXUYH\��FDUWRJUDILD�VWRULFD��WHOHULOHYDPHQWR�H�PRGHOOD]LRQH�WULGLPHQVLRQDOH��
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7HRULD� H� 3UDWLFD� QHOO¶DQDOLVL� H� LQWHUSUHWD]LRQH� GHOOD� FXOWXUD� PDWHULDOH� DQWLFD�� ,� &RQYHJQR�
GHJOL�6WXGHQWL�GL�$UFKHRORJLD��������PDJJLR�������1DSROL��
0DVVD�� 6�� ������� 7KH�$QDO\VLV� RI� WKH�8Q�*OD]HG� 3RWWHU\��0HWKRGRORJLFDO� 3UREOHPV� DQG�
3UHOLPLQDU\� 5HVXOWV�� %UXQR� *HQLWR� DQG� )DULEDK� 6DLHGL� $QDUDNL� �HGV���� $GDPML� 3URMHFW��
)URP� WKH� ([FDYDWLRQ� ������������ WR� WKH� $UFKLYH� ������������� LQ� WKH� 0DVMHG�H� -RPµH��
,VIDKDQ�� ,WDOLDQ� (PEDVV\�� 7HKHUDQ�� ,UDQLDQ� &XOWXUDO�� +DQGLFUDIW� DQG� 7RXULVP� +HULWDJH�
2UJDQL]DWLRQ��7HKHUDQ��,VWLWXWR�,WDOLDQR�SHU�O¶$IULFD�H�O¶2ULHQWH�����������7HKUDQ��
0DVVRQ��9�0��H�6DULDQLGL��9����������&HQWUDO�$VLD�EHIRUH�WKH�$FKDHPHQLGV��/RQGRQ��
3XJD HQNRYD�� *�$�� DQG� 5WYHODG]H�� Ê�9��� ������� V�Y�� $IUDVLDE�� (KVDQ� <DUVKDWHU� �HG����
(QF\FORSDHGLD�,UDQLFD��,�����������/RQGRQ��%RVWRQ�DQG�+HQOH\��
5DLDQR�� )�� ������� 8QSXEOLVKHG� 0$� 7KHVLV�� /¶DWWLYLWj� $UFKHRORJLFD� ,WDOLDQD� QHOO¶$QWLFD�
6RJGLDQD� �$UHD�GL�6DPDUNDQGD��� 6FDYL� H�3URGX]LRQH�&HUDPLFD�D�.RM�7HSD�QHO�&RQWHVWR�
6WRULFR�DUFKHRORJLFR� GHOO¶$VLD� &HQWUDOH�� 8QLYHUVLWj� GHJOL� 6WXGL� GL� 1DSROL�� /¶2ULHQWDOH��
1DSROL��
5DSLQ� &��� ,VDPLGGLQRY� 0��� +DVDQRY�� 0�� ������� /D� WRPEH� G¶XQH� SULQFHVVH� QRPDGH� j�
.RNWHSH� SUqV� GH� 6DPDUNDQG��&RPSWHV� UHQGXV� GH� O¶$FDGpPLH� GHV� LQVFULSWLRQV� HW� EHOOHV�
OHWWUHV��&5$,����������3DULV��
5RQGHOOL�� %���0DQWHOOLQL�� 6��� %RQRUD�� *�/�� H� )UDQFHVFKLQL�� )�� ������� &DUWD� $UFKHRORJLFD�
GHOOD�0HGLD�9DOOH� GHOOR�=HUDYVKDQ�� DVSHWWL� GLYHUVLILFDWL� SHU� XQD� FRPSUHQVLRQH� GLDFURQLFD�
GHO� SRSRODPHQWR� DQWLFR� �� 0LVVLRQH� $UFKHRORJLFD� LWDOR�X]EHND� D� 6DPDUFDQGD�� FDPSDJQD�
������2FQXV��4XDGHUQL GHOOD� 6FXROD� GL� 6SHFLDOL]]D]LRQH� LQ� $UFKHRORJLD� �� 8QLYHUVLWj� GL�
%RORJQD������%RORJQD���������
5RVWRYFHY�� 2�0�� DQG� ,YDQLFNL\�� ,�'�� ������� 5DERW\� Y� 6DPDUNDQGVNRM� REODVWL��
$UKHRORJL HVNLH�RWNU\WL\D��0RVNYD��
5WYHODG]H��(�9���������.VHQLSSD���3DUHWDND��/LWYLQVNLM��%�$����HG���.DYND]�L�6UHGQMDMD�$]LMD�
Y�GUHYQRVWL�L�VUHGQHYHNRY\H��LVWRULMD�L�NXO¶WXUD���������� 0RVFRX�
6DJGXOODHY�� $�6�� ������� 2VREHQQRVWL� RVHGORJR� UDVVHOHQLMD� Y� MXåQRP� 6RJGH� Y� HSRKX�
DQWL QRVWL�� 3XJDFKHQNRYD�� *�$�� H� $VNDURY�� $��� �HGV��� *RURGVNDMD NXO¶WXUD� %DNWULL�
7RNKDULVWDQD�L�6RJGD�����������7DãNHQW��
6FKDHGHU��+�+��DQG�%RVZRUWK��&�(���������V�Y��6DPDUNDQG��7KH�(QF\FORSDHGLD�RI�,VODP���
QHZ�HGLWLRQ��(QJOLVK�YHUVLRQ��9,,,�������������/HLGHQ��
6KLULQRY��7��DQG�7RVL��0���������/DQG�EHKLQG�6DPDUNDQG��7KH�$UFKDHRORJLFDO�0DS�RI�WKH�
0LGGOH� =HUDYVKDQ� 9DOOH\�� 3HUVSHFWLYHV� DQG� *HRJUDSKLFDO� 5HSDUWLWLRQV�� 6DPXHOD� 3DJDQL�
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�HG����,WDOR�8]EHN�6FLHQWLILF�&RRSHUDWLRQ�LQ $UFKDHRORJ\�DQG�,VODPLF�6WXGLHV��$Q�2YHUYLHZ�
�5RPH��-DQXDU\������������5RPH���������5RPH�
6WULGH�� 6�� ������� /H� SURJUDPPH� GH� SURVSHFWLRQ� GH� OD� 0$)2X]� %� GDQV� OD� UpJLRQ� GX�
6RXUNKDQ�'DU\D��/HULFKH��3���3LGDHY��&���*HOLQ��0���$EGRXOODHY��.��H�)RXUQLDX��9����HGV����
/D�%DFWULDQH�DX�FDUUHIRXU�GHV�URXWHV�HW�GHV FLYLOLVDWLRQV�GH�O¶$VLH�FHQWUDOH��7HUPH]�HW�OHV�
YLOOHV�GH�%DFWULDQH�7RNKDUHVWDQ��$FWHV�GX�FROORTXH�GH�7HUPH]����������������3DULV��
6XOHMPDQRY��5�.���������'UHYQLM�1DKãDE��3UREOHP\�FLYLOL]DFLL�8]EHNLVWDQD�9,,�Y��GR�Q��H����
9,,�Y��Q��H��6DPDUNDQG�7DãNHQW�
7RVL�� 0��� 5RQGHOOL�� %��� 0HQJKL�� (�� H� 0DQWHOOLQL�� 6�� ������� ,QWHUYHQWL� DUFKHRORJLFL� LQ�
8]EHNLVWDQ��2FQXV��4XDGHUQL�GHOOD�6FXROD�GL 6SHFLDOL]]D]LRQH�LQ�$UFKHRORJLD���8QLYHUVLWj�
GL�%RORJQD�����������������%RORJQD��
7RVL��0��HW�DOLL��������/D�&DUWD�$UFKHRORJLFD�GHOOD�0HGLD�YDOOH�GHOOR�=HUDYVKDQ��VWUDWHJLH�
H� PHWRGL� SHU� OD� VWRULD� GHO� SRSRODPHQWR� QHOOD� UHJLRQH� GL� 6DPDUFDQGD�� ©7KH� 5ROH� RI�
6DPDUNDQG� LQ� WKH� +LVWRU\� RI�:RUOG &LYLOL]DWLRQ� �0DWHULDO� RI� WKH� ,QWHUQDWLRQDO� 6FLHQWLILF�
6\PSRVLXP�GHYRWHG�WR WKH�����WK�$QQLYHUVDU\�RI�WKH�&LW\�RI�6DPDUNDQG��6DPDUNDQG������
���0D\ �����ª���������7DVKNHQW�
9DIDHY� *��� ,YDQLFN\M�� ,�'�� ������� /D\ODNX\WHSH� �� UDQQHDQWL QRH� VHO¶VNRH� SRVHOHQLH�
6DPDUNDQGVNRJR� 6RJGD�� 8]EHNLVWDQ� Y� GUHYQRVWL� L� VUHGQHYHNRY¶H� 7H]LV\� GRNODGRY�
UHVSXEOLNDQVNRM�NRQIHUHQFLL�PRORG\K�LVWRULNRY��6DPDUNDQG��
9RJHOVDQJ��:���������7KH�5LVH�DQG�2UJDQL]DWLRQ�RI�WKH�$FKDHPHQLG�(PSLUH��7KH�(DVWHUQ�
,UDQLDQ�(YLGHQFH��/HLGHQ�
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$FNQRZOHGJHPHQWV��

5HSXEOLF�RI�8]EHNLVWDQ��
��0LQLVWU\�RI�&XOWXUH�

��,QVWLWXWH�RI�$UFKDHRORJ\�RI�8]EHN�$FDGHP\�RI�6FLHQFHV�
��7KH�(PEDVV\�RI�8]EHNLVWDQ��5RPH�

5HSXEOLF�RI�,WDO\��
��0LQLVWU\�RI�)RUHLJQ�$IIDLUV��'*&6�	�'*3&&��
��,WDOLDQ�,QVWLWXWH�IRU�$IULFD�DQG�WKH�2ULHQW��,V,$2��

��8QLYHUVLWj�GHJOL�6WXGL�GL�%RORJQD�
��8QLYHUVLWj�GHJOL�6WXGL�GL�1DSROL�³O¶2ULHQWDOH´�

��,WDOLDQ�(PEDVV\�DW�7DãNHQW�
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)LJ������.RM�7HSD�DV�VHHQ�DV�IURP�1RUWK��0$,��DIWHU�%��*HQLWR�

)LJ������7KH�HPSW\LQJ�RI�7UHQFK�QR����0$,��DIWHU�%��*HQLWR
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)LJ���� ��7UHQFK�QR���� WKH� VWUXFWXUDO� UHPDLQV�DW� WKH�HQG�RI� WKH������H[FDYDWLRQV�� �*HQHUDO�
0DS��0$,��DIWHU�'��/XQHOOL�

)LJ�� �� �� 7UHQFK� QR� �� UHFWLILHG� RQ� WKH� ILHOG�
DFFRUGLQJ� WR� WKH� QHZ� JHQHUDO� JULG�� 0$,��
DIWHU�)��)UDQ]HVH��

)LJ�� �� �� 1HZ� 7UHQFK� QR� �� ZLWK� WKH�
UHJXODUL]DWLRQ� RI� WKH� OLPLWV�� 0$,�� DIWHU� '��
/XQHOOL�



7ULDO�7UHQFKHV�DW�.RM�7HSD��6DPDUNDQG�$UHD��6RJGLDQD�����WK�,QWHULP�5HSRUW��������

)LJ������7UHQFK�QR����SRWWHU\�GLVN��,QY��2EMHFWV��QR�����86��6���0$,��DIWHU�%��*HQLWR�

)LJ������7UHQFK�QR����WKH�IRXU�FORYHV�RI�WKH�H[WHQGHG�WUHQFK�ZRUNHG�RXW�FRQWHPSRUDQHRXVO\��
0$,��DIWHU�%��*HQLWR�
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)LJ������7UHQFK�QR����SLQN�FRORUHG�JUDQLWH�VWRQH��68������0$,��DIWHU�%��*HQLWR�

)LJ������7UHQFK�QR����68�����DQG�68������W\SLFDO�VWUDWLJUDSKLF�XQLWV�ZLGHVSUHDG�DURXQG�WKH�
VWUXFWXUDO��UHPDLQV��0$,��DIWHU�)��)UDQ]HVH�
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)LJ�������7UHQFK�QR����VWUXFWXUDO�UHPDLQV�DW�1RUWK�LQ�68������0$,��DIWHU�)��)UDQ]HVH�

)LJ�������7UHQFK�QR����SRWWHU\�IUDJPHQW�O\LQJ�RQ�68������0$,��DIWHU�)��)UDQ]HVH�
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)LJ�������7UHQFK�QR����68������SRWWHU\�IUDJPHQWHG�IRRWHG�WDEOH��,QY��2EMHFWV��QR�������0$,��
DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR���� WUDFHV�RI�PXG�EULFNV�RU�PXG�EORFNV�PRUH�DQG�PRUH�HYLGHQW��0$,��
DIWHU�)��)UDQ]HVH�
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)LJ�������7UHQFK�QR����HDVWHUQ�FORYH��PXG�EORFN��L�H��VWUXFWXUDO�UHPDLQV��68������0$,��DIWHU�
)��)UDQ]HVH�

)LJ�������7UHQFK�QR����68������D�SRWWHU\�IUDJPHQW�FROOHFWHG��0$,��DIWHU�)��)UDQ]HVH�
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)LJ�������7UHQFK�QR����ZDOO�68�������0$,��DIWHU�)��)UDQ]HVH�

)LJ�������7UHQFK�QR����D�QHZ�WRSRJUDSKLFDO�68�������0$,��DIWHU�)��)UDQ]HVH�
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)LJ�������7UHQFK�QR����SRWWHU\�GLVN�68�������,QY��2EMHFWV��QR�������0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����68�������OLG�ZLWK�KDQGOH��IDEULF����,QY��SRWWHU\��QR�������0$,��DIWHU�
)��5DLDQR�
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)LJ�������7UHQFK�QR����ODUJH�SRWWHU\�IUDJPHQWV�WR�WKH�VRXWKHUQ�OLPLW�RI�WKH�WUHQFK�68�������
0$,��DIWHU�)��)UDQ]HVH�

)LJ�������7UHQFK�QR����HDVWHUQ�ERUGHU��EURZQ�DQG�KDUG�FOD\�ZLWK�DQ�XQGHILQHG�VKDSH�MXVW�
EHWZHHQ�68������DQG�������0$,��DIWHU�)��)UDQ]HVH�
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)LJ�������7UHQFK�QR����68�������0$,��DIWHU�)��)UDQ]HVH�

)LJ�������7UHQFK�QR����68�������SRWWHU\�GLVN��,QY��2EMHFWV��QR�������0$,��DIWHU�%��*HQLWR�



.��$EGXOODHY���%��*HQLWR� ��

)LJ�� ��� ��7KH� DUHD� RI�7UHQFK� QR� �� EHIRUH� WKH� H[FDYDWLRQ�� WKH� JHQWOH� VORSHV� WR�1RUWK� DQG�
6RXWK�ZLWK�DQ�DOPRVW�FLUFXODU�SHULPHWHU��0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR���DV�VHHQ�DV�IURP�WKH�WRS�RI�WKH�7HSH��DQG�IURP�6(�FRUQHU��0$,��DIWHU�
%��*HQLWR�
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)LJ�������7UHQFK�QR���DIWHU�WKH�OVW�FXWWLQJ�DV�VHHQ�DV�IURP�1RUWK�(DVW��0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR���DIWHU�WKH��QG�FXWWLQJ��0$,��DIWHU�%��*HQLWR�
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)LJ�������7UHQFK�QR���DW�6RXWK��ILUVW�DSSHDULQJ�RI�PXG�EULFNV��0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����WKH�VL]H�RI�WKH�EULFNV��0$,��DIWHU�%��*HQLWR�
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)LJ�������7UHQFK�QR����6RXWK�([WHQVLRQ��68�������LQ�������0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����6RXWK�:HVW�([WHQVLRQ��0$,��DIWHU�'��/XQHOOL�
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)LJ�������7UHQFK�QR���6RXWK�:HVW�([WHQVLRQ��ILHOG�RSHUDWLRQ��0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����SRWWHU\�IUDJPHQWV�O\LQJ�DW�6RXWK�RI�WKH�PXG�EULFNV��0$,��DIWHU�
%��*HQLWR�
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)LJ�������1HZ�7UHQFK�QR�����VW�DQG��QG�FXWWLQJV�ZLWK�68������0$,��DIWHU�%��*HQLWR�

)LJ�������1HZ�7UHQFK�QR���QRUWKHUQ�DQG�VRXWKHUQ�VLGH�68������0$,��DIWHU�%��*HQLWR�



.��$EGXOODHY���%��*HQLWR� ��

)LJ�������1HZ�7UHQFK�QR����QHZ�PXG�EULFNV�WR�1RUWK�68�������0$,��DIWHU�%��*HQLWR�

)LJ�������1HZ�7UHQFK�QR����FXWWLQJV�RYHU�WKH�PXG�EULFNV�DW�6RXWK�68�������0$,��DIWHU�%��
*HQLWR�



7ULDO�7UHQFKHV�DW�.RM�7HSD��6DPDUNDQG�$UHD��6RJGLDQD�����WK�,QWHULP�5HSRUW��������

)LJ�������7UHQFK�QR����IHPDOH�WHUUDFRWWD�ILJXULQH�LQ�VLWX�DQG�LQ�ODERUDWRU\��,QY��2EMHFWV��QR�
������68������0$,��DIWHU�%��*HQLWR�

)LJ�� ��� ��1HZ�7UHQFK� QR� ���PXG�EULFNV� RI� 68� ����� DW� WKH� VRXWKHUQ� OLPLW��0$,�� DIWHU�%��
*HQLWR�



.��$EGXOODHY���%��*HQLWR� ��

)LJ�������1HZ�7UHQFK�QR����QXPEHU�RI�EULFNV�����DW�OHDVW���WR�QRUWK��0$,��DIWHU�%��*HQLWR�

)LJ�������1HZ�7UHQFK�QR����LQ�WKH�VRXWKZHVW�FRUQHU�PRUH�EURNHQ�EULFNV���LQ�GLIIHUHQW�
RULHQWDWLRQ��0$,��DIWHU�%��*HQLWR�



7ULDO�7UHQFKHV�DW�.RM�7HSD��6DPDUNDQG�$UHD��6RJGLDQD�����WK�,QWHULP�5HSRUW��������

)LJ�������7UHQFK�QR����:HVW�([WHQVLRQ�������î���P��0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����:HVW�([WHQVLRQ����VHYHUDO�PXG�EULFNV����SDUDOOHO�JURXSV��0$,��DIWHU�
%��*HQLWR�



.��$EGXOODHY���%��*HQLWR� ��

)LJ�������7UHQFK�QR����:HVW�([WHQVLRQ����0$,��DIWHU�%��*HQLWR�

)LJ����� ��7UHQFK�QR����:HVW�([WHQVLRQ��RXWOLQHV�RI�EULFNV�EDGO\�GHVWUR\HG��0$,��DIWHU�%��
*HQLWR�



7ULDO�7UHQFKHV�DW�.RM�7HSD��6DPDUNDQG�$UHD��6RJGLDQD�����WK�,QWHULP�5HSRUW��������

)LJ�������7UHQFK�QR����:HVW�([WHQVLRQ����68������WR�:HVW��0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����:HVW�([WHQVLRQ��PXG�EULFNV�UHFRJQL]HG���DERXW����FP�ZLGH��ZLWK�WKH�
VDPH�GLUHFWLRQ�RI�WKH�OLQHV�IRXQG�EHIRUH�DV�VHHQ�DV�IURP�:HVW��DIWHU�%��*HQLWR�



.��$EGXOODHY���%��*HQLWR� ��

)LJ�������7UHQFK�QR����WKH�VLWXDWLRQ�RI�ODVW�H[FDYDWLRQ�DV�VHHQ�DV�IURP�:HVW��0$,��DIWHU�%��
*HQLWR�

)LJ�������7KH�HPSW\LQJ�RI�WUHQFK�QR����ZLWK�WKH�(DVWHUQ�+DOI��KHUHLQDIWHU�(+��XQWRXFKHG��
DQG� WKH�:HVWHUQ�+DOI� �KHUHLQDIWHU�:+��SDUWLDOO\�H[FDYDWHG��DV� VHHQ�DV� IURP�1RUWK��0$,��
DIWHU�%��*HQLWR�



7ULDO�7UHQFKHV�DW�.RM�7HSD��6DPDUNDQG�$UHD��6RJGLDQD�����WK�,QWHULP�5HSRUW��������

)LJ�������7UHQFK�QR����WKH�ILUVW�FXWWLQJV�LQ�(+��68�����������0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����EODFN�SDLQWHG�SRWWHU\�RI�.XVKDQ�LQIOXHQFH��0$,��DIWHU�%��*HQLWR�



.��$EGXOODHY���%��*HQLWR� ��

)LJ�������7UHQFK�QR����WKH�HDVWHUQ�ERUGHU�RI�WKH�WUHQFK�ZLWK�D�PRUH�KDUG�DQG�FRPSDFW�VRLO��
68�������0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����WKH�GLDSKUDJP�EHWZHHQ�QRUWKHUQ�DQG�VRXWKHUQ�VLGH�RI�WKH�(+�RI�WKH�
WUHQFK��0$,��DIWHU�%��*HQLWR�



7ULDO�7UHQFKHV�DW�.RM�7HSD��6DPDUNDQG�$UHD��6RJGLDQD�����WK�,QWHULP�5HSRUW��������

)LJ�� ��� ��7UHQFK�QR����(+�� WKH� QRUWKHUQ� DQG� VRXWKHUQ� DUHDV�� SRVVLEO\�PDGH�XWLOL]LQJ� DQG�
FXWWLQJ�WKH�IRUWLILFDWLRQ�ZDOO�68�������0$,��DIWHU�%��*HQLWR�

)LJ��������7UHQFK�QR����(+��D�QRUWK�VRXWK�RULHQWHG��KDUG�DQG�FRPSDFW�FOD\��SRVVLEO\�68�
������0$,��DIWHU�%��*HQLWR�



.��$EGXOODHY���%��*HQLWR� ��

)LJ�������7UHQFK�QR����(+��ZLGHVSUHDG�VHFWLRQV�RI�EODFNLVK�DQG�UHGGLVK�FRORUHG�VRLO�DW�
1RUWK��0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����(+��UHPDLQV�RI�JUD\LVK�VDQG��PL[HG�ZLWK�DVK�RI�68�������0$,��DIWHU�
%��*HQLWR�



7ULDO�7UHQFKHV�DW�.RM�7HSD��6DPDUNDQG�$UHD��6RJGLDQD�����WK�,QWHULP�5HSRUW��������

)LJ�������7UHQFK�QR����(+��D�FXOWXUDO�OD\HU�68�������ORFDWHG�EHQHDWK�68������FRQVWLWXWHG�E\�
WZR�VXSHULPSRVHG�URZV�RI�PXG�FOD\�FRQJORPHUDWHV��DW�1RUWK��0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����68������DQG�68������EHQHDWK�68�������0$,��DIWHU�%��*HQLWR�



.��$EGXOODHY���%��*HQLWR� ��

)LJ�������7UHQFK�QR����(+��68������DQG�68�������WKH�PXG�FRQJORPHUDWHV��0$,��DIWHU�%��
*HQLWR�

)LJ�� ��� �� 7UHQFK� QR� ��� (+�� WKH�PXG�EULFNV� IDOO� GRZQ� FRQVWLWXWLQJ� WKH� GLDSKUDJP� LQ� WKH�
PLGGOH��0$,��DIWHU�%��*HQLWR�



7ULDO�7UHQFKHV�DW�.RM�7HSD��6DPDUNDQG�$UHD��6RJGLDQD�����WK�,QWHULP�5HSRUW��������

)LJ�������7UHQFK�QR����(+��WR�WKH�6RXWK�RI�VWRQH�$��D�ELJ�MDU�68�������GLDPHWHU�FP���������
0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����(+��68�������,QY��3RWWHU\��QR�������0$,��DIWHU�%��*HQLWR�



.��$EGXOODHY���%��*HQLWR� ��

)LJ�������7UHQFK�QR����(+��68�������0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����(+��WKH�OLQH�RI�WKH�FXW�UHODWHG�WR�WKH�PXG�FOD\�ZDOO��0$,��DIWHU�%��
*HQLWR�



7ULDO�7UHQFKHV�DW�.RM�7HSD��6DPDUNDQG�$UHD��6RJGLDQD�����WK�,QWHULP�5HSRUW��������

)LJ�������7UHQFK�QR����(+��68�������XQGHU�68�������0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����(+��IORRU�68������ZKHUH�MDU�68������LV�ORFDWHG��0$,��DIWHU�%��*HQLWR�



.��$EGXOODHY���%��*HQLWR� ��

)LJ�������7UHQFK�QR����(+��68������DIWHU�WKH�FXWWLQJV��0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����(+��PXG�EULFNV�FRPSOHWHO\�HYLGHQFHG��0$,��DIWHU�%��*HQLWR�



7ULDO�7UHQFKHV�DW�.RM�7HSD��6DPDUNDQG�$UHD��6RJGLDQD�����WK�,QWHULP�5HSRUW��������

)LJ�������7UHQFK�QR����(+��PXG�VSLQGOH�ZKRUO��,QY��2EMHFWV��QR�������0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����(+��68�������,QY��2EMHFWV��QR��������0$,��DIWHU�%��*HQLWR�



.��$EGXOODHY���%��*HQLWR� ��

)LJ�������7UHQFK�QR����(+��68�������WKH�FRPLQJ�XS�RI�DQ�XSVLGH�GRZQ�MDU�68�������0$,��
DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����(+��68�������WKH�DSSHDULQJ�RI�D�MDU�3\WKRV�68�������0$,��DIWHU�%��
*HQLWR�



7ULDO�7UHQFKHV�DW�.RM�7HSD��6DPDUNDQG�$UHD��6RJGLDQD�����WK�,QWHULP�5HSRUW��������

)LJ�������7UHQFK�QR����(+��WKH�VLWXDWLRQ�DW�WKH�VLGH�RI�68������DQG�68�������0$,��DIWHU�%��
*HQLWR�

)LJ�������7UHQFK�QR����(+��WKH�HQODUJHPHQW�WR�WDNH�RXW�WKH�MDU�3\WKRV�68������LQ�WKH�68�
������0$,��DIWHU�%��*HQLWR�



.��$EGXOODHY���%��*HQLWR� ��

)LJ�������7UHQFK�QR����(+��68�������PXG�ORRP�ZHLJKW��,QY��2EMHFWV��QR�������0$,��DIWHU�%��
*HQLWR�



7ULDO�7UHQFKHV�DW�.RM�7HSD��6DPDUNDQG�$UHD��6RJGLDQD�����WK�,QWHULP�5HSRUW��������

)LJ�������7UHQFK�QR����(+��68�������,QY��2EMHFWV��QR�������0$,��DIWHU�%��*HQLWR�



.��$EGXOODHY���%��*HQLWR� ��

)LJ�������7UHQFK�QR����(+��DW�6RXWK��D�VHFWLRQ�RI�WKH�ZDOO��DERXW����FP�GHHS���0$,��DIWHU�%��
*HQLWR�

)LJ�������7UHQFK�QR����:+��68������ZLWK�IORRU�ZLWK�KROHV�68������3LW��0$,��DIWHU�%��*HQLWR�



7ULDO�7UHQFKHV�DW�.RM�7HSD��6DPDUNDQG�$UHD��6RJGLDQD�����WK�,QWHULP�5HSRUW��������

)LJ�������7UHQFK�QR����:+��WKH�GLVUXSWLRQ�RI�68�������0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR����:+��WKH�IORRU�86�������0$,��DIWHU�%��*HQLWR�



.��$EGXOODHY���%��*HQLWR� ��

)LJ�������7UHQFK�QR����:+��IORRU�68������ZLWK�KROHV��0$,��DIWHU�%��*HQLWR�

)LJ�������7UHQFK�QR���:+��KROHV�RYHU�D�JUD\LVK�UHGGLVK�VRLO�68������RI�VDQG\�SHEEOHV��
0$,��DIWHU�%��*HQLWR�



7ULDO�7UHQFKHV�DW�.RM�7HSD��6DPDUNDQG�$UHD��6RJGLDQD�����WK�,QWHULP�5HSRUW��������

)LJ�������7UHQFK�QR���:+��WKH�IORRU�68������DQG�WKH�KROH�$�DW�1RUWK�DIWHU�UHPRYLQJ�IORRU�
68�������0$,��DIWHU�%��*HQLWR�

)LJ�������*HQHUDO�PDS�ZLWK�WKH�QHZ�JULG�V\VWHP��0$,��DIWHU�%��*HQLWR�



.��$EGXOODHY���%��*HQLWR� ��

)LJ�������$UHD����ZLWK�7UHQFK�QR����0$,��DIWHU�%��*HQLWR�

)LJ�������$UHD����ZLWK�7UHQFK�QR���DQG�LWV�H[WHQVLRQV��0$,��DIWHU�%��*HQLWR�


