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7ULDO�7UHQFKHV�DW�.RM�WHSD������&DPSDLJQ�

$OH[HM� *ULFLQD� �,QVWLWXWH� RI� $UFKDHRORJ\� RI� WKH� $FDGHP\� RI� 6FLHQFHV� RI�
8]EHNLVWDQ�� �,$$68�� DQG�%UXQR�*HQLWR� �8QLYHUVLWj� GHJOL� 6WXGL� GL�1DSROL��
O¶2ULHQWDOH���812��
ZLWK�FRQWULEXWLRQV�E\��
5DKLPRY�.DPLOO�DQG�/XFLDQR�5HQGLQD�
7KH�-RLQW�8]EHN�,WDOLDQ�SURMHFW�

7KH� DUFKDHRORJLFDO� SURMHFW� LQ� WKH� 6DPDUNDQG� UHJLRQ� DLPHG� DW�
GHWHFWLQJ� DQG� LQYHVWLJDWLQJ� WKH�$FKDHPHQLG� KRUL]RQ� LQ� 6RJGLDQD� DIWHU� WKH�
ILUVW�VKRUW�FDPSDLJQ�RI�0D\�-XQH������FRQWLQXHG�LQ�VXPPHU�������WKURXJK�
�� 0\� GHHSHVW� WKDQNV� DUH� GXH� WR� WKH� 'LUHFWRU� RI� ,$$68� 'U� $�� %HUG\PXUDGRY� IRU� KLV�
SDUWLFLSDWLRQ�� DQG� IRU� KDYLQJ� SDLG� D� YLVLW� WR� WKH� H[FDYDWLRQV� DW� WKH� HQG� RI� WKH�ZRUN�� 7KH�
UHDOL]DWLRQ�RI�WKH�ZRUN�KDV�EHHQ�SRVVLEOH�IRU�WR�WKH�SDUWLFXODU�DYDLODELOLW\�RI�WKH�5HFWRU�RI�
812�3URI��/LGD�9LJDQRQL�DQG�KHU�VWDII��LQ�SDUWLFXODU�0UV�0DULQD�*XLGHWWL�DQG�1LFROHWWD�'H�
'RPLQLFLV�� 7KH� ILQDQFLDO� VXSSRUW� KDV� EHHQ� JUDQWHG� E\� WKH�&HQWUR� ,QWHUGLSDUWLPHQWDOH� GL�
6HUYL]L�SHU�O¶$UFKHRORJLD��&,6$���812�DQG�KHDUWIHOW�DUH�GXH�WR�WKH�3UHVLGHQW�3URI��5RGROIR�
)DWWRYLFK��WR�3URI��,UHQH�%UDJDQWLQL��'U�$QGUHD�'¶$QGUHD�DQG�0U�5REHUWR�%RFFKLQR��7KH�
ORFDO�VXSSRUW�ZDV�SRVVLEOH�WKDQNV�WR�WKH�,�$�0��LQ�8]EHNLVWDQ�RI�%RORJQD�8QLYHUVLW\�DQG��LQ�
SDUWLFXODU��VSHFLDO�JUDWLWXGH�DUH�GXH�WR�WKH�'LUHFWRU�3URI��0��7RVL��WKH�GHSXW\�'LUHFWRU�3URI��
'��*LRUJHWWL��WR�'U�6LPRQH�0DQWHOOLQL��'U�5LWD�'L�0DUWLQR��$�SDUWLFXODU�WKDQN�LV�DOVR�GXH�WR�
'U�'PLWU\�.KRVWKXVNKLQ�IRU�KLV�KHOS�DV�WUDQVODWRU�DQG�IRU�DQ\�RWKHU�RUJDQL]DWLRQDO�W\SH�RI�
VXSSRUW���
��)RU�WKH�VFLHQWLILF�ZRUN�WKDQNV�DUH�GXH�WR�'U�$OH[HM�*ULFLQD��ERWK�IRU�KLV�VXJJHVWLRQ�DQG�
RSHUDWLRQDO� TXDOLWDWLYH� DQG� IULHQGO\� SDUWLFLSDWLRQ� WR� WKH� ZRUN�� WR� 5DKPDQRY�.DPLOO� ERWK�
H[FHOOHQW�DQG�SUHFLRXV�KHOSHU�LQ�WKH�ILHOG�ZRUN��ODVW�EXW�QRW�OHDVW�JUDWLWXGH�LV�DOVR�GXH�WR�0$�
VWXGHQWV��)DELDQD�5DLDQR��)UDQFHVFR�6SLQHOOL�DQG�*LXOLD�&LXFFL��812���ZKR�GHYRWHG�PRVW�
SDUW�RI�WKH�WLPH��WR�WKH�SRWWHU\�DQDO\VHV�DQG�GUDZLQJV��9HU\�VSHFLDO�WKDQNV�DUH�DOVR�GXH�WR�
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PRUH� H[WHQVLYH� WULDO�WUHQFKHV� DW� .RM� WHSD� �)LJ�� ����� 7KLV� WHSD� LV� D� UDWKHU�
LPSRUWDQW� VHWWOHPHQW�� FRQVWLWXWHG� E\� D� FLWDGHO� HQFLUFOHG� E\� ZDOOV�� LQVLGH�
VWURQJO\�GHVWUR\HG��FXW� WKURXJK�E\�D�PRGHUQ�DFWLYLW\�RI�EXOOGR]HUV��ZKLFK��
DFFRUGLQJ� WR� WKH� WRSRJUDSKLF� UHVXOWV� DFKLHYHG� E\� WKH� ,$0�RI� WKH�%RORJQD�
8QLYHUVLW\�� SUHVHQWHG� SDUWLDO� UHPDLQV� RI� WKH� FLW\� ZDOOV�� WKRXJK� QRW� VWLOO�
FOHDUO\� LGHQWLILHG� WKLV�ZDOO�ZDV�PRVW� SUREDEO\� HQFLUFOLQJ� D� WUXQFDWHG�FRQH�
KLJK�FLWDGHO��DFFRUGLQJ�WR�D�VHWWOHPHQW�SDWWHUQ�RI�D�FRQVWUXFWLYH�XUEDQ�V\VWHP�
W\SLFDO� IRU� VLWHV� LQ� DQFLHQW� 6DPDUNDQG� DQG� 8VWUXVKDQD� DUHDV� �)LJ�� ���
�,QHYDWNLQD���������

7KH� MRLQW� 8]EHN�,WDOLDQ� WHDP� VSHQW� F�� �� ZHHNV� LQ� WKH� DUHD� LQ� -XO\�
������ DFWLQJ� LQ� D�ZRUN� LQVHUWHG�ZLWKLQ� WKH� IUDPH� RI� DQ� RIILFLDO� DJUHHPHQW�
EHWZHHQ�,$$68�DQG�812��VLJQHG�LQ�2FWREHU������LQ�6DPDUNDQG�DQG�$SULO�
�����LQ�1DSOHV���

7KH� SUHPLVHV� RI� WKH� SURMHFW� DUH� PRVWO\� UHODWHG� WR� WKH� UDWKHU� JUHDW�
PHWKRGRORJLFDO�DQG� ILHOG�ZRUN�GLIILFXOWLHV�DOZD\V�HQFRXQWHUHG�E\�VFKRODUV�
WR� SUHFLVHO\� GHILQH� DQ� ³$FKDHPHQLG´� DUFKDHRORJLFDO� KRUL]RQ�� HVSHFLDOO\� LQ�
DQ�DUHD� VXFK�DV�6RJGLDQD�� LQ� WKH�QRUWK�HDVWHUQ�SHULSKHU\�RI� WKH�(PSLUH�� LQ�
WKLV�SHUVSHFWLYH�DW� OHDVW�� IRXU�GLIIHUHQW�DVSHFWV�DQG� OHYHOV�RI� LQWHUSUHWDWLRQV�
VKRXOG� EH� EDVLFDOO\� FRQVLGHUHG�� WKH� G\QDVWLF�� WKH� HWKQLF�� WKH�
SROLWLFDO�LPSHULDO�DQG�WKH�FKURQRORJLFDO��*HQLWR��������S�������ILJ�����WR�EH��
LQ� WLPH�� FRUUHODWHG� WR� WKH� DUFKDHRORJLFDO� ILQGV�� :KDW� LW� LV� PRUH�� DQFLHQW�
6RJGLDQD� KDV� EHHQ� DOZD\V� FRQVLGHUHG� DQG� LW� DFWXDOO\�ZDV� D� IURQWLHU� ]RQH��
PDLQO\� ZLWK� UHJDUG� WR� WKH� PRUH� QRUWKHUQ� VWHSSHV�� DQ� DUFKDHRORJLFDO�
$FKDHPHQLG�KRUL]RQ�FDQ�EH��WKXV��PHDVXUHG�RQ�WKH�EDVLV�RI�WKH�GLVWULEXWLRQ�
RI�PDFURVFRSLF� UHPDLQV�DQG�QRW�RQO\� WR�SXW� LQ�HYLGHQFH�DQ�³$FKDHPHQLG´�
FKDUDFWHU�� DV� DQ� DVSHFW� RI� SDUWLFXODU� LPSRUWDQFH� LQ� WKH� ILHOG� RI� WKH�&HQWUDO�
$VLDQ� DUFKDHRORJ\�� 6XFK� FRQVLGHUDWLRQV� LPSRVH�� KRZHYHU��PHWKRGRORJLFDO�
SUHFDXWLRQV� WKDW� FDQ� VKRUWO\� EH� VXPPDUL]HG� LQ� D� SULRULW\� GHPDQG� WR� NQRZ�
'U�/XFLDQR�5HQGLQD�� DUFKDHRORJLVW�� WRSRJUDSKHU� DQG�GUDIWVPDQ�RI�/HFFH�8QLYHUVLW\��ZKR�
ZLWK�KDV�JLYHQ��DV�XVXDO��D�GHFLVLYH�FRQWULEXWLRQ�WR�WKH�TXDOLW\�RI�WKH�ZRUN�DQG�FRXOG�RIIHU�
DQ� XQLTXH� FRQWULEXWLRQ� IRU� WKH� ILQDO� UHDOL]DWLRQ� RI� WKH� DFWLYLWLHV� DQG� WR� WKH� VXFFHVV� RI� WKH�
ZKROH�RSHUDWLRQ����.RM�7HSD�DUHD�LV�����P�ORQJ�[�����P�ZLGH���������VT�P� ������KD���DQG�WKH�GLIIHUHQFH�LQ�
WKH�OHYHO�IURP�WKH�WRS�DQG�WKH�ERWWRP�ORFDWHG�RQ�WKH�VHFWLRQ���RSHQHG�LQ�0D\������LV������
P��7KH� DEVROXWH� TXRWH� ORFDWHG� LQ� WKH�XQH[FDYDWHG� VHFWLRQ�EHWZHHQ�7UHQFK����� ������� LV��
�������D�V�O���)LJ������
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ERWK� WKH� SODFHV� DQG� FKURQRORJ\� RI� WKH� REMHFWV�� DUFKLWHFWRQLF� UHPDLQV� DQG�
QXPLVPDWLF�RU�VLJLOORJUDSK\�LWHPV��,I�WKHVH�GDWD�DUH�QRW�HDVLO\�DFTXLUDEOH��LW�
LV� HYLGHQW� WKDW� WKHUH� VRPH�KDV� WR�GHILQH� DPSOH� ]RQHV�RI�XQFHUWDLQW\� LQ� WKH�
KLVWRULFDO�DUFKDHRORJLFDO�LQWHUSUHWDWLRQV��

,Q�SDUWLFXODU�WKH�DFWLYLWLHV�RI�WKH�MRLQW�ZRUNLQJ�JURXS�RI�,$$68�DQG�
812�LQ�-XO\������ZHUH�FRQWLQXHG�LQ�DQ�DUHD�ZHVW�RI�6DPDUNDQG��7KH�WULDO�
WUHQFKHV� SODQQHG� DUH� DLPHG� DW� VLQJOLQJ�RXW� WKH� FXOWXUDO� KRUL]RQV� UHODWHG� WR�
WKH�SHULRGV�RI�WKH�HDUOLHVW�RFFXSDWLRQ�RI�WKH�VLWH�DQG�UHSUHVHQW�D�VHFRQG�VWDJH�
RI� D� SURMHFW� LQ� RUGHU� WR� SODQ� IXWXUH� H[WHQVLYH� H[FDYDWLRQV� WKHUH� DQG�
HOVHZKHUH��

)LHOG�$FWLYLW\��6XPPHU�������
/RFDWHG�YHU\�FORVH�LQ�WKH�RXWVNLUWV�RI�WKH�&KDQG\U�YLOODJH��.RM�7HSD�

�.HQG\NWHSH���LV�D�UDWKHU�LPSRUWDQW�VLWH��ZKLFK��RQ�WKH�EDVLV�RI�WKH�PDWHULDOV�
FROOHFWHG�IURP�WKH�VXUIDFH��IURP�WKH�VHFWLRQV���DQG���RSHQHG�LQ�������DQG�RQ�
WKH� EDVLV� RI� VRPH� DUFKLWHFWXUDO� DQG� WRSRJUDSKLF� FRQVLGHUDWLRQV�� PRVW�
SUREDEO\� EHORQJV� WR� WKH� /DWH� ,URQ� $JH� DQG� WR� WKH� $FKDHPHQLG� DQG� SRVW�
$FKDHPHQLG�SHULRG�DV�ZHOO��)LJ�������

7KH� VHFRQG� VHDVRQ� RI� H[FDYDWLRQ� DW� .RM� 7HSH� KDG� WZR� PDLQ�
REMHFWLYHV��ERWK�DLPHG�DW�LQYHVWLJDWLQJ�WKH�DUHD�LQ�WKH�SUHVXPHG�DUHD�RI�WKH�
HDVWHUQ�FLW\�ZDOO�RI�WKH�VLWH��WR�ILQG�VRPH�DUFKLWHFWXUDO�HYLGHQFH�RI�WKH�ZDOO�
�OHQJWK�� ZLGWK�� KHLJKW�� DQG� WR� FROOHFW� DV� PXFK� GDWLQJ� PDWHULDO� FXOWXUH� DV�
SRVVLEOH�� LQ� RUGHU� WR� DFKLHYH� D� W\SRORJLFDO� DQG� SRVVLEO\� FKURQRORJLFDO�
VWUDWLJUDSKLF�GLIIHUHQWLDWLRQ���

7KH�IRXU�WUHQFKHV��������������DUH�SURJUHVVLYHO\�OHVV�ZLGH�DFFRUGLQJ�WR�
WKH�RULHQWDWLRQ�RI� WKH�OLQH�DOUHDG\�SUHVHQW�RI� WKRVH�VHFWLRQV��7UHQFK������P�
ZLGH�[���P�ORQJ���)LJ������7UHQFK������P�ZLGH�[���P�ORQJ���)LJ������7UHQFK���
�������(��������:��ZLGH�[������P�ORQJ���)LJ�����DQG�7UHQFK������P�ZLGH�[���
P�� ORQJ�� �)LJ�� ���� 7KH� SURFHGXUHV� RI� H[FDYDWLRQ� KDYH� DOORZHG� RQH� WR�
UHFRJQL]H�GLIIHUHQW����68��VWUDWLJUDSKLF�XQLWV�� �VHH�DSSHQGLFHV���DQG���� LQ�
RUGHU� WR� OLQN� WKH�PDWHULDOV�FROOHFWHG�DQG� WR� UHDG�DQG� LQWHUSUHW� WKH�GLIIHUHQW�
DOLJQPHQWV�RI�WKH�DUFKLWHFWXUDO�UHPDLQV�DQG�ZDOOV�FRPH�WR�WKH�OLJKW��
��7KH�JHRJUDSKLF�FRRUGLQDWHV�RI�WKH�VLWH�DUH����6�����������P�(�������������P�1��870��
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7KH�SURFHVV�RI�H[FDYDWLRQ�DFFRUGLQJ�WR�WKH�VORSLQJ�HDVW�ZHVW�SURILOH�
RI�WKH�DUHD�ZKHUH�WKH�WUHQFKHV�DUH�ORFDWHG��KDV�GHWHUPLQHG��GLIIHULQJ�FXWWLQJ�
DSSURDFKHV���
7UHQFK��

7UHQFK���LV�RSHQHG�PRUH�RU�OHVV�LQ�WKH�PLGGOH�RI�WKH�ORQJ�DUHD�ZKHUH�
VHFWLRQV���DQG���ZHUH�ZRUNHG�RXW��,Q�WKH�HDVWHUQ�SDUW��WKH�KLJKHVW�SDUW�RI�WKH�
SURILOH��ZKHUH�WKH�FOD\�VRLO�VHHPHG�PRUH�FRPSDFW��DQG�ZKHUH�ZDOO�UHPDLQV�
ZHUH� VXSSRVHG� WR� KDYH� EHHQ� ORFDWHG��� LW� ZDV� GHFLGHG� WR� JR� GRZQ� YHU\�
FDXWLRXVO\�� ZLWK� GLIIHUHQW� NLQG� RI� WURZHOV�� LQ� WKH� ZHVWHUQ� SDUW�� LQVWHDG�� D�
VSDGH�ZLWK�DFXWH�FRUQHU�ZDV�XVHG�LQ�RUGHU�WR�FXW�PRUH�GHHSO\�WKH�VRLO��7KH�
SURFHGXUH�DGRSWHG�KDV�DOZD\V�LPSOLHG�WR�FXW�IURP�WKH�WRS�WR�WKH�ORZHU�VLGH�
RI�WKH�WUHQFK��UHPRYLQJ�SDUW�RI�WKH�FOD\�VRLO�IRU�F�����DQG����FP��LQ�WLPH��WKLV�
ZDV�PDGH� LQ� RUGHU� WR� UHDFK� WKH� OD\HUV� RQH� E\� RQH�� ILUVW� UHFRJQL]HG� LQ� WKH�
HDVWHUQPRVW� SDUW� RI� WKH� WUHQFK�� ZKHUH� WKH� VRLO� DSSHDUHG� PRUH� KDUG� DQG�
FRQVLVWHQW�� 7KH� LGHQWLILFDWLRQ� RI� 68� ���� DOORZHG� RQH� WR� \LHOG� SRWWHU\�
IUDJPHQWV� WRJHWKHU�ZLWK� VRPH�PLOO� VWRQHV� �PRVWO\� LQ� � JUDQLWH�� VSHFLDOO\� LQ�
WKH� ZHVWHUQ� SDUW� RI� WKH� WUHQFK�� WKH� 68� LV� FRQVWLWXWHG� E\� D� YHU\� KDUG� DQG�
FRPSDFW�FOD\�ZLWK�LQQHU�VPDOO�DQG�PHGLXP�VL]H�URRWV��JUH\�FRORUHG���

-XVW� LQ� FRUUHVSRQGHQFH� RI� WKH� GLIIHUHQW� VSRWV� PDUNHG� ZLWK� SRWWHU\�
IUDJPHQWV�� D� OLQH� �VRXWK�QRUWK� F�� RULHQWHG�� RI� DOWHUQDWLQJ� SRWWHU\� DQG� VWRQH�
IUDJPHQWV� KRUL]RQWDOO\� ORFDWHG� FRPHV� WR� WKH� OLJKW� WKHUH� �)LJ�� ����� WKLV�
KRUL]RQWDO� ORFDWLRQ�PRVW�SUREDEO\�UHSUHVHQWV� WKH�HQG�RI�68������DQG�LW�ZDV�
SUREDEO\� UHODWHG� WR� D� VHFRQGDU\� RFFXSDWLRQ� RI� WKH� DUHD��ZKHQ� WKH� SULPDU\�
XVH�RI�WKH�SUHVXPHG�ZDOO�ZDV�DOUHDG\�DEDQGRQHG��,Q�WKH�VRXWK�ZHVWHUQ�SDUW�
RI� WKH� WUHQFK� WUDFHV�RI�SRVVLEO\�PXG�EULFNV� VHHPLQJO\�KRUL]RQWDOO\� DQG�E\�
FXW�ORFDWHG�FRPH�XS�DOVR�WR�WKH�OLJKW��WKHVH�EULFNV�RU�PXG�VHJPHQWV��VRPH�RI�
WKHP� LQ� VL]H� ���� ���� RU� ��� FP�� ORRN� OLNH� WKRVH� IRXQG� LQ� GLIIHUHQW� RWKHU�
SRVVLEO\� FRQWHPSRUDU\� VLWHV�� DV�.RN� WHSD�� JHQHUDOO\� WKH� VL]H� RI� WKHVH�PXG�
EULFNV��LQ�WKH�ORFDO�WUDGLWLRQ�RI�VWXGLHV��DUH�FKURQRORJLFDOO\�DWWULEXWDEOH�WR�WKH�
ODWH�$FKDHPHQLG�RU�WR�WKH�HDUO\�+HOOHQLVWLF�SHULRG���WK��QG�FHQWXU\�%&����

$OPRVW� LQ� WKH�PLGGOH�SDUW�RI� WKH�VHFWLRQ���������VHDVRQ��DW�F����P��
IURP�WKH�ZHVWHUQ�LQLWLDO�SRLQW��DERYH�WKH�OLQH�RI�D�IUDJPHQWDU\�IORRU��DOUHDG\�
LGHQWLILHG� ODVW� \HDU� �)LJ�� ����� QHZ� FOHDQLQJ� RSHUDWLRQV� DOORZHG� RQH� WR�
UHFRJQL]H� PRUH� H[WHQVLYHO\� SDUW� RI� WKH� VDPH� IORRU�� ZKLFK� LV� DFFXUDWHO\�
LGHQWLILHG�DQG�SKRWRJUDSKHG��)LJV�����������$ERYH�WKH�IORRU�ZKLFK�VHHPV�WR�
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EH�FRQVWLWXWHG�E\�DW�OHDVW�WKUHH�GLIIHUHQW�YHU\�WKLQ�OD\HUV�RI�EXUQW�VRLOV�PL[HG�
XS�ZLWK�DVK��D�YHU\�WKLQ�DQG�VPDOO�EODFN�SDLQWHG�SRWWHU\�ZDOO�IUDJPHQW��,QY��
�����KDV�EHHQ�IRXQG��)LJ�������DQG�D�IUDJPHQW�RI�D�PXG�EULFN�DV�ZHOO��ZKRVH�
WKLFNQHVV� LV� ��� FP�� 7KLV� VPDOO� VRXWKHUQ� SDUW� RI� 7UHQFK� QR��� LV� VHSDUDWHG�
IURP�WKH�UHVW�E\�D�VPDOO�1�:�6�(�ZDOO�F�����FP�ZLGH��

,Q�WKH�ZHVWHUQ�SDUW�LW�LV�VWLOO�UHPRYHG�WKH�68�����DQG�DFFRUGLQJ�WR�WKH�
VORSLQJ�SURILOH�RI�WKH�WHUUDLQ��HDVW�ZHVW�RULHQWHG����ODUJH�VWRQHV�QDPHG�(��)��
*�DQG�+�ZKLFK�SUHYLRXVO\�FDPH�WR�WKH�OLJKW��)LJ����������DUH�DOVR�UHPRYHG�
WKHUH��0RVW� SUREDEO\� WKH� ORFDWLRQ� RI� WKHVH� �� VWRQHV� �RQH� RI�ZKLFK�� )�ZDV�
DOVR�VXUURXQGHG�E\�WZR�ELJ�SRWWHU\¶V�IUDJPHQWV�YHUWLFDOO\�ORFDWHG���DUH�PRVW�
SUREDEO\� FRQQHFWHG� DQG� FKURQRORJLFDOO\� UHODWHG� WR� WKH� VHW� RI� DOWHUQDWLQJ�
VWRQHV�DQG�SRWWHU\¶V�IUDJPHQWV�IRXQG�LQ� WKH�HDVWHUQ�SDUW��7KLV� OHYHO�FOHDUO\�
VLJQV�WKH�HQG�RI�68�����KHUH��,Q�WKH�HDVWHUQ�KLJKHU�SDUW��WKH�ZRUN�LV�PRVWO\�
GHYRWHG�WR�D�FOHDQLQJ�RSHUDWLRQ�DQG�WR�D�VOLJKW�UHPRYDO�VPDOO�TXDQWLW\�RI�VRLO�
LQ�RUGHU�WR�LGHQWLI\�D�SRVVLEO\�PXG�EULFNV�GLVWULEXWLRQ��$IWHU�WKH�UHPRYDO�RI�
WKH� VWRQH� IUDJPHQWV� LGHQWLILHG� LQ� WKH�ZHVWHUQ�SDUW� LW� LV�SRVVLEOH� WR�GHILQH�D�
68� ����� EHFDXVH� IURP� KHUH� D� SDUWLFXODUO\� GLIIHUHQW� KDUG� DQG� FRPSDFW� VRLO�
RFFXUV�� WKLV� QHZ� OD\HU� VHHPV� WR� EH� WKH� FRQVHTXHQFH� RI� WKH� VKLIWLQJ� RI�
VWUXFWXUDO�PDWHULDOV� FRPLQJ� IURP� WKH�HDVWHUQ� WRS�SDUW�ZKHUH� WKH� UHPDLQLQJ�
SDUWV�RI� WKH�ZDOOV�VHHPLQJO\�VWLOO�VWDQG�XS��$ERYH�DQG�DOO�DURXQG�WKLV�SDUW��
WKH�RSHUDWLRQ�LV�FRQWLQXLQJ�LQ�RUGHU�WR�H[DFWO\�LGHQWLI\�WKH�HYHQWXDO�OLQHV�RI�
PXG�EULFNV��ZKLFK�DUH�VWLOO�QRW�SUHFLVH��7KH�FRQWHQW�RI�68�����LV�PDGH�RI�QRW�
D�YHU\�ODUJH�DPRXQW�RI�SRWWHU\�IUDJPHQWV�DQG�VWRQHV��

$OVR�WKH�UHPRYDO�RI�68�����ORFDWHG�DERYH�DQG�LQVLGH�ODUJH�VWUXFWXUDO�
UHPDLQV�GLG�QRW�PDNH�FOHDU�HYHQWXDO�ZDOO�DOLJQPHQWV��6RPH�UHPDLQV�VHHP�WR�
EH� FRQVWLWXWHG� E\� EULFNV�� RWKHU� E\� ODUJH� EORFNV� RI� FOD\� DQG� SRVVLEO\�
FRQQHFWHG�WR�WKH�FXOWXUDO�OHYHOV�DOUHDG\�REVHUYHG�RQ�WKH�VHFWLRQ���ODVW�\HDU��
ZKRVH�HQG�LV�PRUH�RU�OHVV�FRUUHVSRQGHQW�WR�WKH�IUDJPHQWDU\�IORRU��)LJ�������
DOUHDG\�VHHQ��:LWKLQ�WKLV�OHYHO�DUH�VWLOO�SUHVHQW�SRWWHU\�IUDJPHQWV���

7KH� H[FDYDWLRQ� LQ� WKH� VRXWKHUQ� SDUW� DOORZV� RQH� WR� LGHQWLI\� DQRWKHU�
SRUWLRQ� RI� WKH� WUHQFK� WR� WKH� VRXWK� LQ� D� ZD\� VHSDUDWHG� IURP� LW� E\� WKH�
DOLJQPHQW�RI�D�SRVVLEO\�VPDOO�ZDOO�(�:�RULHQWHG�����FP�ZLGH��)LJ�������WKLV�
DOORZV� WR� GHILQH� D� QHZ� 68� ���� DV� ZHOO�� ZKRVH� ORFDWLRQ�� DV� VHHQ� DV� IURP�
VHFWLRQ� ��� LV� DERXW� ����� P�� DERYH� WKH� EDVHPHQW� UHDFKHG� ODVW� \HDU�� 7KH�
WRSRJUDSKLF� OLPLWV� RI� WKLV� 68� ���� DUH� QRW� \HW� FOHDUO\� HYLGHQFHG�� HYHQ� LI� LW�
UHSUHVHQWV� WKH� FRQWHQW� RI� DQ� DPELHQFH� FXW� RII� E\� WKH� VHFWLRQ� ��� ,Q� WKH�
QRUWKHUQ�SDUW�RI�WKH�WUHQFK�LW�KDV�EHHQ�GHFLGHG�WR�FOHDQ�RXW�WKH�DUHD�DERYH�D�
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YHU\� FRPSDFW� DQG� KDUG� WHUUDLQ�� JRLQJ� GRZQ� LQ� WKLV� SDUW� LW� LV� SRVVLEOH� WR�
GHILQH� D� QHZ� 68� ����� VLQFH� WKLV� OD\HUHG� SDUW� RI� VRLO� DOVR�� PRVW� SUREDEO\��
EHORQJV� WR� WKH� VXSHULRU� SDUW� RI� WKH� LQQHU� GHSRVLW� RI� DQ� DPELHQFH�
FRUUHVSRQGHQW� WR� WKH�RQH�UHFRJQL]HG�LQ�WKH�68������7KH�FRQWHQW�RI� WKLV�68�
���� LV� PDGH� RI� VPDOO� IUDJPHQWV� RI� ³EXUQW� FOD\´�� PXG� SODVWHU� DQG� VRPH�
SRUWLRQ�RI�JUH\�FRORUHG�VRLO��,Q�WKH�HDVWHUQ�SDUW�RI�WKH�WUHQFK��ILQDOO\��SDUW�RI�
WKH� ZDOO� VWDUWV� WR� EH� GHILQHG� PXFK� EHWWHU�� ZKLOVW� LQ� WKH� ZHVWHUQ� DQRWKHU�
SRVVLEO\�DPELHQFH�LV�DSSUR[LPDWHO\�GHILQHG��GHOLPLWHG�WR�VRXWK�DQG�HDVW�E\�
VWUXFWXUDO�UHPDLQV��VWLOO�XQFHUWDLQ�LQ�FKDUDFWHU�� WKH�FRQWHQW�RI�WKHVH�UHPDLQV�
LV�GHILQHG�E\�68������LQ�WKH�PLGGOH�RI�WKH�WUHQFK�D�SDUWLFXODU�FLUFXODU�VKDSHG�
VHW� RI� SRWWHU\� DQG� EXUQW� FOD\� ORRNV� OLNH� D� ILUHSODFH� �)LJ�� �����ZKHUH�PDQ\�
SRWWHU\� IUDJPHQWV� DQG� VPDOO� IUDJPHQWV� RI� EXUQW� FOD\�� DVK� DQG� VWRQHV�
ZLGHVSUHDG��7KH�FRQWHQW�RI�WKLV�VRLO�FRQVWLWXWHV�WKH�68������

,Q� JRLQJ� GRZQ� LQWR� WKLV� DSSDUHQWO\� FLUFXODU�VKDSHG� SLW�
�DSSUR[LPDWHO\�������FP��ZLGH��� LWV�SUHFLVH�OLPLWV�DUH�QRW�FOHDUO\�IRXQG��$�
YHU\� LQWHUHVWLQJ�SDLQWHG�VWHPPHG�EDVH�RI� VPDOO� MDU�DQG�QRW� IHZ�EXUQW�FOD\�
DUH�FRPLQJ�IURP�WKHUH�WRR��)LJ�������$W������FP�WKH�DSSDUHQW�SLW�SUHVHQWV�D�
PRUH�KDUG�VRLO�(�:�DOLJQHG��,Q�WKH�HDVWHUQ�SDUW�RI�WKH�WUHQFK�WKH�VLWXDWLRQ�LV�
VWLOO�PRUH�FRPSOLFDWHG��7KH�1�6�DOLJQPHQW�RI�D�ZDOO�LV�PRUH�YLVLEOH��DQG�LW�
VHHPV�WR�EH�FRQVWLWXWHG�E\�GLIIHULQJ�EORFNV�RI�SD[D��PXG���ZKRVH�UHDGDEOH�
GLPHQVLRQ� LV� DERXW� ������ FP�� 7KH� ZHVWHUQ� SDUW� RI� WKH� WUHQFK� LV� VWLOO� QRW�
HDVLO\�XQGHUVWDQGDEOH�DV�D�ZKROH��ERWK�WKH�YHU\�KDUG�EORFN�RI�VRLO��SUREDEO\�
FRQVWLWXWHG�E\�EURNHQ�SLHFHV�RI�PXG�EULFNV�DQG�VRPH�DOVR�ELJ�IUDJPHQWV�RI�
SRWWHU\�ZLGHVSUHDG�HYHU\ZKHUH��,Q�WKLV�SDUW�LV�VWLOO�SUHVHQW�WKH�68������ZKLOVW�
LQ�WKH�VRXWKHUQ�WKH�FOHDQLQJ�RSHUDWLRQ�DOORZV�XV�WR�LGHQWLI\�D�QHZ�68�QDPHG�
����� FRQVLVWLQJ� RI� D� GLIIHUHQW� YHU\� KDUG� FRPSDFW� FOD\�� 7KLV� 68� DOVR� ZDV�
VHHPLQJO\�XVHG�LQ�D�ODWHU�SHULRG�E\�D�VSRUDGLF�RFFXSDWLRQ��VLQFH�VRPH�VPDOO�
IXQFWLRQDO� KROHV� DUH� SUHVHQW� �)LJ�� ����� %RWK� WKH� 68� DUH�� LQ� DQ\� FDVH��
FRQQHFWHG��,W�KDV�EHHQ�GHFLGHG��WKXV��WR�UHPRYH�WKHP��DQG�DIWHU�WKDW��D�PRUH�
FOHDU�FXOWXUDO�OD\HU�LV�FRPLQJ�XS���

68� ���� DQG� 68� ���� DUH�� LQ� D� VHQVH�� VLPLODU� HYHQ� LI� WKHLU� UHVSHFWLYH�
WRSRJUDSKLF� ORFDWLRQ� LV� D� OLWWOH� ELW� GLIIHUHQW�� WKH� ILUVW� OLHV� SUDFWLFDOO\� LQ� WKH�
PLGGOH� RI� WKH� WUHQFK� DQG� WKH� VHFRQG� FORVHU� WR� D� SUHVXPHG� FRUQHU� RI� WKH�
DPELHQFH��EHWZHHQ�WKH�1�6�EORFNV�RI�SD[D�DQG�WKH�1�(�6:�QHZ�DOLJQPHQW�
�)LJ�� ����� ,Q� RUGHU� WR� EHWWHU� GHWHUPLQH� SRVVLEOH� FOHDU� DOLJQPHQWV� ERWK� WKH�
DUHDV�DUH�FXWWLQJ�ZLWK�D�VSDGH�DQG�ILQDOO\�WKUHH�SRVVLEO\�FRUQHUV�FRPH�WR�WKH�
OLJKW��GHILQLQJ�WKXV�D�5RRP�,��68�������)LJ�������$ERYH�WKH�1�6�EORFNV�RI�



$��*ULFLQD�DQG�%��*HQLWR� ���

SD[D� RQH�PD\� DVVXPH� WKDW� WKH� FRQVWUXFWLYH� V\VWHP� FDQ� EH� RUJDQL]HG� DQG�
GHYHORSHG� LQ� WKH� IROORZLQJ�ZD\�� DQ� DOWHUQDWLQJ� FRXUVH� RI�PXG� EULFNV� DQG�
VDQG��SLVRN��LQ�WKH�PLGGOH�IROORZHG�E\�DQRWKHU�FRXUVH�RI�PXG�EULFNV��5RRP�
,� LV�� KRZHYHU� QRZ�PRUH� FOHDU� DQG� LWV� LQQHU� ILOOLQJ� FRQWDLQV� D� UDWKHU� ODUJH�
TXDQWLW\�RI�DQLPDO�ERQHV�DQG�SRWWHU\��,W�KDV�EHHQ�GHFLGHG�WR�JR�GRZQ�DJDLQ�
LQ� WKH� VRXWKHUQ� SDUW� RI� WKH� WUHQFK� GHILQHG� DV� 68� ����� ZKHUH� IHZ� SRWWHU\�
IUDJPHQWV� FRPH� IRU� WKH� PRPHQW� WR� WKH� OLJKW�� DQG� DOVR� LQ� WKH� 5RRP� ,��
GHILQLQJ� D� QHZ� 68� ����� �)LJ�� ����� FRQWDLQLQJ� QRW� D� YHU\� ODUJH� DPRXQW� RI�
PDWHULDOV��DW������FP�F��LW�ZDV�SRVVLEOH�WR�ILQG�D�NLQG�RI�IODW�SODQH�DV�ZHOO��
ZLGHVSUHDG� RYHU� WKH� ZKROH� DUHD�� ,Q� WKH� ZHVWHUQ� SDUW� DORQJ� WKH� VRXWKHUQ�
REOLTXH� ZDOO� WKHUH� LV� HYLGHQFH� RI� D� JUD\� �SRVVLEO\� DVK�� FRORUHG� VRLO�� 7KH�
5RRP�,� ORRNV�OLNH�DOPRVW�UHFWDQJXODU� LQ�VKDSH��HYHQ�LI� WKH�QRUWKHUQ�VLGH�LV�
VWLOO�QRW�YLVLEOH�IRU�WKH�HQG�RI�WKH�WUHQFK��LW�KDV�DOVR�EHHQ�SRVVLEO\�WR�REVHUYH�
D�NLQG�RI�VXID��EHQFK���DORQJVLGH�WKH�HDVWHUQ�VLGH��7KH�LQQHU�VWUXFWXUH�RI�WKH�
ZDOO� DW� WKH� HDVWHUQ� VLGH� LV�� XQH[SHFWHGO\�� FRQVWLWXWHG� E\� DQ� DOWHUQDWLQJ�
YHUWLFDO�OLQH�RI�ODUJH�EORFN�RI�SD[D��PXG�EULFNV��DQG�SD[D��2Q�WKH�VRXWKHUQ�
VLGH�LQ�WKH�IUDJPHQWDU\�DPELHQFH�ZKRVH�FRQWHQW�KDV�EHHQ�GHILQHG�DV�68�����
RQH�JRHV�GRZQ�IRU�DW�OHDVW�WZR�GLIIHUHQW�FXWV�GHILQHG�E\�68������

,Q�5RRP�,�JRLQJ� IXUWKHU�GRZQ� WKH�KDUG�FOD\� VHDOV�RII� WKH�68� ������
DQG�D�QHZ�68�LV�LGHQWLILHG�������,WV�FRQVLVWHQF\�LV�DOVR�YHU\�KDUG�FRQWDLQLQJ�
VDQG�UHPDLQV�DV�ZHOO��WKH�68�LV�UDWKHU�SRRU�RI�SRWVKHUGV��DQG�DQLPDO�ERQHV��
D�VWRQH�IUDJPHQWDU\�RI���OHJV�DQLPDO�ILJXULQH��,QY�������)LJ������KDYH�EHHQ�
IRXQG�� 7KH� PDLQ� GLIILFXOW� WDVN� LV� WR� H[DFWO\� PHDVXUH� DQG� LQWHUSUHW� WKH�
SUHVXPHG� ZDOO� UHPDLQV�� DSSDUHQWO\� UXQQLQJ� IURP� (�6�1�:� ZKLFK� LV� VWLOO�
HOXVLYH�� ,Q� WKH�PHDQWLPH� JRLQJ� GRZQ� IRU� D� VPDOO� SDUW� LQVLGH� WKH� VRXWKHUQ�
SDUW�RI�WKH�WUHQFK��DOUHDG\�GHILQHG�DV�68������LW� LV�SRVVLEOH�WR�GHILQH�QRZ�D�
QHZ�OD\HU�68�������ZKLFK�PRUH�RU�OHVV�UHDFKHV�WKH�IORRU���

)RU� DW� OHDVW� ��� FP� DOVR� LW� ZDV� GHFLGHG� WR� JR� GRZQ� LQWR� DQRWKHU�
DPELHQFH��DOUHDG\�GHILQHG�DV�68������ZKHUH�WKH�VRLO�LV�YHU\�KDUG��

7KH� RSHUDWLRQV� DUH� VWLOO� DFWLQJ� ZLWKLQ� WKH� 5RRP� ,� RQ� WKH� 68� ������
YHU\�KDUG�EURZQ�FRORUHG��DQG�DERYH�WKH�VPDOO�ZDOO�6(�1:�RULHQWHG��ZKHUH�
WKH� 68� ���� DQG� 68� ���� KDYH� QRW� EHHQ� \HW� UHPRYHG�� 7KLV�ZDOO�� DSSDUHQWO\�
GLYLGLQJ� WKH� DUHD� RI� 68� ����� DIWHU� PRUH� FOHDQLQJV� RSHUDWLRQV� DSSHDUV� WR�
SUHVHQW��PD[LPXP�� WZR� OLQHV� RI�PXG� EULFNV� DQG� ORRNV� OLNH� DV� ILQLVKHG�� ,W�
PHDQV�WKDW�WKH�5RRP�,�ZDV�XVHG�ODWHU�IRU�D�VKRUW�WLPH��7KH�ODUJH�DPRXQW�RI�
SRWWHU\�XS�WR�QRZ�FROOHFWHG��VXGGHQO\�GHFUHDVHV�YHU\�PXFK�DQG�DW��������P�
�DEVROXWH�TXRWH��LV�DOVR�DSSHDULQJ�D�FLUFXODU�KROH��)LJ������LQ�FRUUHVSRQGHQFH�



7KH�$FKDHPHQLG�SHULRG�LQ�WKH�6DPDUNDQG�DUHD��6RJGLDQD��«�����&DPSDLJQ�����

RI�WKH�VTXDUH�KROH�FRPH�WR�WKH�OLJKW�LQ�68�������)LJ�������ZLWK�WKH�FRPLQJ�XS�
RI�WKH�KROH�LV��WKXV��GHILQHG�D�QHZ�68�������

,Q�WKH�VRXWKHUQ�SDUW�DIWHU�JRLQJ�GRZQ�LQ�WKH�68�����DQG�68�������WKH�
IUDJPHQW�RI�WKH�IORRU�LV�HYLGHQFHG�LQ�WKH�ZKROH�DUHD�H[FDYDWHG��DFFRUGLQJ�WR�
WKH�LQGLFDWLRQ�RI�VHFWLRQ���RI�ODVW�\HDU��6WLOO�GRZQ LQ�68�����LW�LV�SRVVLEOH�WR�
GHILQH�EHWWHU�WKH�ZLGWK�RI�WKH�ZHVWHUQ�ZDOO�RI�WKH�5RRP�,��7KLV�ZDOO�DV�WKH�
FRQWLQXDWLRQ�RI�WKH�VDPH�ZDOO�LQ�WKH�7UHQFK����VHH�EHORZ��SUHVHQW�D�NLQG�RI�D�
SDUDSHW�RU�VWHS�ZKLFK�PDNHV�WKH�ZKROH�OLQH�SDUWLFXODUO\�DUWLFXODWHG���

7KH� IORRU� LV� ORFDWHG�DW� �������FP� IURP� WKH�QRUWKHUQ� VPDOO�ZDOO�6(�
1:�RULHQWHG��DQG�LW�LV�VOLJKWO\�VORSLQJ�WR�WKH�HDVW��PRUH�RU�OHVV�LQ�WKH�FHQWUH�
WKHUH� LV� D� VTXDUH� KROH� IRU� DFWLYLW\�ZKRVH� FRQWHQW� LV� FROOHFWHG� DV� D� VDPSOH��
7KH�LQWHUIDFH�RI�WKLV�IORRU�LV�GHILQHG�DV�68�������

'RZQ� LQ� WKH�5RRP� ,� WKH� 68� ����� LV� GHILQHG� E\� WKH� FRPLQJ� WR� WKH�
OLJKW�RI� D� FLUFXODU�KROH�� LQ�RUGHU� WR� ILQG� WKH� VDPH� OHYHO�RI� IORRU� DV� WKH�RQH�
RFFXUUHG�LQ�68�������7KH�VRLO�RI�WKH�IORRU�ILQDOO\�LV�UHDFKHG�DW�������FP�LQ�
WKH�68������ �)LJV�����������DQG� LW� LV� VORSLQJ�GRZQ� LQ� WKH�HDVWHUQ� VLGH�KHUH�
WRR��3RWWHU\�IUDJPHQWV�DUH�FRPLQJ�XS�DQG�VRPH�RI�WKHP�FDQ�EH�GDWHG�WR�DQ�
HDUOLHU�GDWH��7KH�IORRU�LV�PDGH�RI�KDUG�FOD\��JUD\�FRORUHG�DQG�LQ�VRPH�SDUWV�
UHGGLVK�EXUQW�VRLO��&ORVH�WR�WKH�HDVWHUQ�VLGH�WKH�IORRU�VHHPV�WR�JR�D�OLWWOH�ELW�
DKHDG�WR�(DVW�DQG�LW�PHDQV�WKDW�WKH�SUHVXPHG�VXID��OHIW�XQH[FDYDWHG��VKRXOG�
EH�DW�OHDVW�SDUWLDOO\�UHPRYHG�LQ�RUGHU�WR�VHH�WKH�IURQW�IDFH�RI�WKH�ZDOO�ZKLFK�
QRZ� FOHDUO\� VHHPV� WR� FRQVWLWXWH� WKH�PDLQ� HQFLUFOLQJ�ZDOO� RI� WKH� WHSH�� 7KH�
VXID� LV�ORFDWHG�DW��������P��DEVROXWH�TXRWH���7KH�SDYHPHQW�68������LV�YHU\�
PXFK�HQGRUVHG�DQG�SUHVHQWV�DW�ZHVW�D�ILUH�VWUXFWXUH��TXDGUDQJXODU�LQ�VKDSH��
,Q�WKH�FHQWUH�WKHUH�DUH�SRWWHU\�DQG�VWRQHV��PD\�EH�ORFDWHG�LQ�D�VPDOO�VORSLQJ�
HQGRUVHPHQW�� $ORQJVLGH� WKH� HDVWHUQ� VLGH� DQRWKHU� HQGRUVHPHQW� LV� IRXQG��
0DNLQJ�HPSW\�WKH�VTXDUH�KROH�VRLO�VDPSOHV�DUH�FROOHFWLQJ��7KH�TXRWH�RI�WKH�
DSSHDULQJ�RI�WKH�VTXDUH�KROH�LV�DW��������P��DEVROXWH�TXRWH��DQG�WKH�ERWWRP�
LV�DW��������P��DEVROXWH�TXRWH���

6WLOO�GRZQ�LQ�WKH�ZHVWHUQ�SDUW�RI�WKH�7UHQFK���LQ�WKH�68�����DW������
FP��IURP�WKH�VPDOO�ZDOO�1�6�RULHQWHG��LW�VHHPV�HDV\�WR�GLVWLQJXLVK�WKH�5RRP�
,�IURP�D�VHFRQG�DPELHQFH��+HUH�D�IRRWHG�YHVVHO��DOPRVW�FRPSOHWH�ZLWK�UHG�
EXUQLVKHG�VOLS�KDV�EHHQ�IRXQG��,QY�������)LJ�����D��E���

7KH� RSHUDWLRQDO� DFWLYLW\� LV� PDLQO\� DLPHG� DW� FOHDQLQJ� WKH� LQQHU�
VHFWLRQV�RI�5RRP�,��LQ�RUGHU�WR�SXW�LQ�UHODWLRQ�WKH�68�DOUHDG\�LGHQWLILHG��7KH�
VPDOO�GHSWK�RI� WKH�ZDOO� FRQVWLWXWHG�E\� WZR�RU� WKUHH�FRXUVHV�RI�PXG�EULFNV�
DQG� WKH�PXG�EURNHQ�FOD\� WLOO�68������RI� WKH� IORRU�� LV�QRZ�PRUH�FOHDU� �)LJ��
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�����WKHQ�D�KDUG�FRPSDFW�FOD\�EURZQLVK�FRORUHG�UHODWHG�WR�68������DQG�68�
�����VWDUWV���

7KH� FOHDQLQJ� RI� WKH� VXUIDFH� RI� WKH� IORRU� JLYHV� HYLGHQFH� RI� WKH�
H[LVWHQFH�RI�EXUQW�FOD\��SUREDEO\�UHODWHG� WR�D�VLPSOH�ILUHSODFH�DQG� WR�PRUH�
WKDQ� RQH� KROH� �)LJ�� ��D��� KROHV� ��� ��� FP�� K�� DQG� ���ZLGH�� KROH� ��� ��� FP��
KLJK��DQG�WKH�VLGH�ORRNLQJ�WR�EH�RI�D�VTXDUH�����[����FP��EURZQ�FRORUHG�VRLO�
ZLWK�WZR�IUDJPHQWV�RI�SRWWHU\���KROH�������FP�GHHS�DQG���FP�ZLGH��KROH����
��� FP�KLJK�DQG����FP�ZLGH� DQG� LW� LV� YHU\�PXFK� UHODWHG� WR� WKH� ILUH�SODFH��
VSHFLDOO\�KROH���LV�YHU\�VPDOO��KROH���LV�FRPSRVHG�E\�WZR�SDUWV�ZLWK�DW�OHDVW�
��GLIIHUHQW�YHU\�VPDOO�KROHV��WKH�VWUXFWXUH�VHHPV�WR�JR�LQVLGH�WKH�HDVWHUQ�VLGH�
RI�WKH�5RRP�,��)LJ����E���

0RUH�FOHDQLQJ�RSHUDWLRQ�DQG�WKH�UHPRYDO�RI�D�MDU�ORFDWHG�LQ�68������
DQG�68������DUH�FRQGXFWHG�LQ�5RRP�,��PDQ\�IUDJPHQWV�RI�MDU��RI�D�VSLQGOH�
ZKRUO�DQG�D�EDVLV�RI�D�YHVVHO��)LJ������FRPH�IURP�68��������

$FFRUGLQJ� WR� WKH� UHVXOWV� DFKLHYHG� LW� LV� LPSRUWDQW� WR� UHPRYH�SDUW� RI�
WKH� VPDOO�ZDOO�1�6�RULHQWHG�ZKLFK�JRHV� DJDLQVW� WKH�ELJ�ZDOO� GHOLPLWLQJ� WR�
HDVW�WKH�5RRP�,��HVSHFLDOO\�LQ�WKH�VRXWKHUQ�FRUQHU�ZKLFK�LV�ORFDWHG�DORQJVLGH�
WKH�VHFWLRQ����7KH�SRVVLELOLW\�WKDW�WKLV�VPDOO�ZDOO�ZDV�RQO\�ODWHU�UHODWHG�WR�WKH�
ELJ��LV�PRUH�WKDQ�DQ�K\SRWKHVLV��DQG��WKXV��LW�KDV�EHHQ�GHFLGHG�WR�UHPRYH�D�
ODUJH�SDUW�IRU�DOPRVW����FP���)LJ������LQ�RUGHU�WR�UHDFK�WKH�OHYHO�RI�IORRU�68�
�����LQ�5RRP�,,�DQG�WKH�IORRU�68������LQ�5RRP�,��

7KLV� RSHUDWLRQ� EHWZHHQ� 5RRPV� ,� DQG� ,,� ZKLFK� LV� GHILQHG� E\� WKH�
VRXWKHUQ�SDUW�RI�7UHQFK����JLYHV�HYLGHQFH�RI�WKH�SUHVHQFH�RI�PXG�EULFNV�DQG�
SD[D� WKHUH� WRR� �)LJ�� �����2Q� WKH� IORRU� D� ULP� RI� D� ODUJH� MDU� �NXP�� DQG� WZR�
VPDOO�FLUFXODU�EURNHQ�EDVHV�RI�MDUV�KDYH�EHHQ�IRXQG�LQ�68������DQG�68������
�)LJ����D��E���

7KH� VWUXFWXUDO� UHPDLQV� QRZ�PRUH� YLVLEOH� RQ� WKH� ZLGH� IURQW� RI� WKH�
WUHQFKHV�� PD\� EH� LQWHUSUHWHG� LQ� WKH� ZKROH� DUHD� DV�� D� SUREDEO\� SHULRG� ,��
FRQVWLWXWHG�E\�WKH�PDLQ�VWUXFWXUDO�SKDVH�RI�WKH�ZDOO��SD[D�DQG�PXG�EULFNV���D�
SHULRG� ,,� FRQVWLWXWHG� E\� WKH� LQVHUWLRQ� RI� PXG� EULFNV� DQG� RI� D� VXID� �VKRUW�
SHULRG�EHWZHHQ�WKHP���D�SHULRG�,,,�FRQVWLWXWHG�E\�WKH�IORRUV�ZLWK�WKH�MDU�DQG�
KROHV���

$W�ODVW�LQ�WKH�FOHDQLQJ�RSHUDWLRQ�LQ�WKH�VRXWKHUQ�VLGH�ZKHUH�LW�ZDV�D�
NLQG�RI�SLW��RQ� WKH�HDVWHUQ�IURQW�� WKHUH�DUH�PXG�EULFNV�IDFHG� MXVW�DERYH� WKH�
VDPH�EORFN�RI�SD[D��FRPLQJ�IURP�7UHQFK����$OVR�D�FRUQHU��QRW�H[DFWO\�� LV�
FRPLQJ�XS�ZLWK�D�FLUFXODU�VKDSHG�PXG�EORFN�ZKLFK�VHHPV� WR�EH�UHODWHG� WR�
WKH�VSDFH�LQ�68������LQ�7UHQFK����VHH�EHORZ���



7KH�$FKDHPHQLG�SHULRG�LQ�WKH�6DPDUNDQG�DUHD��6RJGLDQD��«�����&DPSDLJQ�����

7KH�ZHVWHUQ�SDUW�RI�WKH�WUHQFK�LV�GLYLGHG�E\�D�SD[D�DQG�D�OLQH�RI�PXG�
EULFNV��LQ�WKH�DUHD�FORVH�WR�WKH�7UHQFK���RWKHU�PXG�EULFNV�DSSHDU��DQG�VHHP�
WR� EH� VXSHULPSRVHG� RYHU� WKH� SD[D�� ILOOLQJ�� SRVVLEO\�� DQ� RULJLQDO� HPSW\�
FRUULGRU�RU�JDOOHU\��

$V�ODVW�RSHUDWLRQ�LQ�WKH�WUHQFK�WKH�FHQWUDO�GHSUHVVLRQ�LQ�5RRP�,�ZLWK�
JUD\LVK�VRLO��VWRQH��SRWWHU\�IUDJPHQWV�DQG�ERQHV�LV�UHPRYHG��7KH�RXWOLQH�RI�
WKH� GHSUHVVLRQ� DW� WKH� HQG� RI� WKH�ZRUN� LV� HOOLSWLFDO� DQG� LW� LV� ORFDWHG� LQ� WKH�
ODUJH�GHSUHVVLRQ�LQ�WKH�FHQWUH��
7UHQFK��

$�FOHDQLQJ�RSHUDWLRQ�RQ�WKH�HDVWHUQ�H[WHQVLRQ�RI�WKH�SUHYLRXV�VHFWLRQ�
���JLYHV�WR�WKH�OLJKW�GLIIHUHQW�UHPDLQV�RI�VWUXFWXUDO�HOHPHQWV��)LJ�������,Q�WKH�
DUHD�ZKHUH�LW�LV�SRVVLEO\�WKDW�VWLOO�DQ�DUFKLWHFWRQLF�VWUXFWXUH�VWDQGV�XS��D�PXG�
EULFN��ZKRVH�SRVVLEOH�GLPHQVLRQV�DUH�FP������[����KDV�EHHQ�DOVR�IRXQG�

)ROORZLQJ�WKHVH�LQWHUHVWLQJ�UHVXOWV�LW�KDV�EHHQ�GHFLGHG�WR�ZRUN�RQ�WKH�
7UHQFK���� MXVW� DORQJVLGH� DQG�HDVWHUQ�ZDUG�RI� WKH�7UHQFK���� OHDYLQJ�D�YHU\�
VPDOO� ���� FP�ZLGH�� SDUW� XQH[FDYDWHG��$V� D� ILUVW� RSHUDWLRQ� WKH�68� �6�� KDV�
EHHQ�UHPRYHG��

7KHQ�LV�UHPRYHG�68�����ZKLFK��DV�LQ�WKH�7UHQFK����FRQWDLQV�YHU\�IHZ�
ODUJH�SRWWHU\�IUDJPHQWV�DQG�PDQ\�VPDOO�URRWV��7KH�JUDQXODWLRQ�RI�WKH�VRLO�LV�
YHU\�ODUJH�DQG�WKH�FRORU�LV�OLJKW�JUH\��

-XVW�DIWHU�WKLV�UHPRYDO�DW������FP�F��LQ�WKH�PLGGOH�VSRUDGLF�WUDFHV�RI�
DVK�FDPH�WR�WKH�OLJKW�DQG�DORQJ�WKH�HDVWHUQ�ERUGHU�D�YHU\�ODWH�PRGHUQ�SLW�����
FP�GLDPHWHU��LV�IRXQG�DQG�H[FDYDWHG��WKH�LQQHU�VRLO�LV�QDPHG�68�������DQG�
GLG� QRW� SUHVHQW� DQ\� DUFKDHRORJLFDO� UHPDLQV� �)LJV�� ��D�� E��� 6RPH� VPDOO�
VDPSOHV� RI� VRLO� DUH�� KRZHYHU�� FROOHFWHG�� :H� JR� GRZQ� VWLOO� IRU� IHZ�
FHQWLPHWHUV�LQ�WKH�ZKROH�DUHD��

2Q� WKH�ZHVWHUQ�SDUW�D� VPDOO�SRUWLRQ�RI�VRLO� �IHZ�FP�E\� WURZHO��KDV�
EHHQ�UHPRYHG��$V�LW�DSSHDUV�LV�GHILQHG�D�QHZ�68������EHFDXVH�DFFRUGLQJ�WR�
WKH� HDVWHUQ� H[WHQVLRQ� RI� VHFWLRQ� �� WKLV� SDUW� RI� WKH� VRLO� LV� WKH� ILUVW� FOHDUO\�
FRYHULQJ� VWUXFWXUDO� UHPDLQV�� WKLV�68� ����PRVW� SUREDEO\� FRUUHVSRQGV� WR� WKH�
68������

'RZQ�LQ�WKH�ZHVWHUQ�QDUURZ�SDUW�RI�WKH�WUHQFK�MXVW�LQ�FRUUHVSRQGHQFH�
RI�D�SRVVLEOH�HPSW\�VSDFH�DV�VHHQ�DV�IURP�WKH�HDVWHUQ�H[WHQVLRQ�RI�VHFWLRQ����
LV�WKXV�GHILQHG�D�QHZ�68�������)LJ�������'RZQ�FOHDQLQJ�WKH�VSDFH�EHWZHHQ�
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WKH� VHFWLRQ� UHPDLQHG� XQWRXFKHG� DQG� WKH� EORFN� RI� WKH� ZDOO�� VRPHWKLQJ�
ORRNLQJ�OLNH�DV�D�VPDOO�IORRU�DQG�DQRWKHU�VPDOO�ZDOO�LV�DSSHDULQJ��

,W� LV� SRVVLEOH� WR� REVHUYH� WKH� EORFN� RI�SD[D� RYHU�ZKLFK� WKHUH� DUH� ��
PXG�EULFNV��1RW�PDQ\�SRWWHU\�IUDJPHQWV�DUH�FRPLQJ�IURP��)LQDOO\� WKHUH� LV�
HYLGHQFH�RI�WKH�ZDOO�ZLWK�D�OLQH�RI�EULFNV��ZKLFK�UHSUHVHQWV�WKH�68�����)LJ��
����FRUUHVSRQGLQJ�WR�WKH�VDPH�VLWXDWLRQ��)LJ������LQ�WKH�7UHQFK���DV�ZHOO��

'RZQ� LQ� WKH�ZHVWHUQ� SDUW� UHDFKLQJ� WKH� IORRU�� ZKLFK� UHSUHVHQWV� 68�
������WKHUH�DUH�YHU\�IHZ�SRW�IUDJPHQWV���

7KH� VPDOO� GLDSKUDJP� EHWZHHQ� WKH� PDLQ� ZDOO� DQG� WKH� VPDOO� ZDOO�
GHOLPLWLQJ� WKH�5RRP� ,� VWLOO� UHPDLQV�� 7KH� VRLO� LV� FRQVLVWLQJ� RI� WKH� VXSHULRU�
SDUW�RI�D�ELJ�EORFN�RI�PXG�RU�SD[D�DQG�VRPH�PXG�EULFNV��VRPH�RI�WKHP�VWLOO�
FRPSOHWH�� 7KH� IORRU� 68� ����� DQG� 68� ����� DOUHDG\� UHDFKHG� � KDV� WKH� VDPH�
FKDUDFWHULVWLFV�DV�WKRVH�SUHVHQW�RYHU�WKH�IORRU�RI�WKH�UHVW�RI�DUHD��5HPRYLQJ�
DOVR�WKH�EDQN�RU�SD[D�ORFDWHG�LQ�WKH�HDVWHUQ�SDUW��WKH�IORRU�LV�QRW�DSSHDULQJ�
DQG� VRPH�PXG�EULFNV� DUH�� LQVWHDG�� IRXQG��7KH�ZDOO� RQ� LWV� VRXWKHUQ� SDUW� LV�
DSSHDULQJ�LQ�LWV�IDoDGH��
7UHQFK����

$IWHU�KDYLQJ�FOHDQHG�WKH�DUHD�LQ�68������LV�UHDFKHG�WKH�EORFN�RI�SD[D
DQG�D�IORRU�ZKLFK�FRXOG�EH�WKH�68�������
7UHQFK��

7KH�7UHQFK����LV�ORFDWHG�MXVW�DORQJVLGH�WKH�DUHD�DW�HDVW�RI�WKH�7UHQFK�
��� OHDYLQJ� D� YHU\� VPDOO� ���� FP� ZLGH�� VHFWLRQ� XQH[FDYDWHG�� $V� D� ILUVW�
RSHUDWLRQ� WKH�68� �6��KDV�EHHQ� UHPRYHG�� FRQWDLQLQJ� IHZ�SRWWHU\� IUDJPHQWV�
DQG�PDQ\�URRWV�ZLWK�ELR�WXUEDWLRQ�DFWLYLW\��,W�KDV�DOVR�EHHQ�GHFLGHG�WR�VWDUW�
WR� UHPRYH� WKH� 68� ���� ZKLFK� FRYHUV� GLUHFWO\� WKH� VWUXFWXUDO� UHPDLQV�� DV� LW�
RFFXUUHG�LQ�7UHQFK����

2QO\� D� VPDOO� SDUW� LV� H[FDYDWHG� LQ� WKH� VRXWKHUQ� SDUW� DQG� WKHQ��
DFFRUGLQJ�WR�WKH�ILQG�RI�VRPH�ILUH�UHPDLQV�68�������)LJ������RQ�WKH�HDVWHUQ�
H[WHQVLRQ�RI�VHFWLRQ����D�ODUJH�SDUW����P�DW�OHDVW�GHHS��LV�IXUWKHUPRUH�FXW�LQ�
RUGHU�WR�UHDFK�IURP�WKH�WRS�WKH�HYHQWXDO�VWUXFWXUDO�UHPDLQV��

'RZQ� LQ� WKH�1(�H[WHQVLRQ�RI� WKH� VHFWLRQ���� WKH�68������ UHSUHVHQWV�
WKH�DFFXPXODWLRQ�RI� WKH�VRLO�RYHU� WKH�DFWLYLW\�DUHD�DQG�68�������ZKLFK�KDV�
EHHQ� UHYHDOHG� WR� EH� QRW� D� VWUXFWXUH�� FRQVLVWLQJ� LQ� DQ� DFWLYLW\� DUHD� LQ� LWVHOI�
ZLWK�PDQ\�LURQ�DQG�SRWWHU\�VODJV��ERQHV��DQG�VSHFLDOO\� WZR�KRUQV�RI�VKHHS�
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DQG�PDQ\�QXWV�RI�EXUQW�SHDFK�SLWV�� D� FRPSOHWH�NQLIH� �)LJ������ DQG�SRWWHU\�
IUDJPHQWV���
7UHQFK��

7KH� 7UHQFK� ��� LV� ORFDWHG� ZHVW� RI� WKH� 7UHQFK� ��� LUUHJXODUO\� VL]HG�
EHFDXVH�WKH�DUHD�ZDV�DOUHDG\�FXW�RII� LQ� WKH�UHDOL]DWLRQ�RI� WKH�VHFWLRQ���ODVW�
\HDU�DQG�EHIRUH��)LJ�������

$IWHU�WKH�UHPRYDO�RI�WKH�68��6���LW�KDV�EHHQ�GHFLGHG�WR�UHPRYH�DOVR�D�
68������ZKLFK�LQ�WKH�6�(�FRUQHU�EURXJKW�WR�WKH�OLJKW�VWRQHV�DQG�D�ELJ�SRWWHU\�
ZDOO� IUDJPHQW� ZLWK� D� GLJLWDO� GHFRUDWLRQ� DORQJ� D� VPDOO� SRUWLRQ� RI� D� ZDOO��
FRQWLQXLQJ�IURP�7UHQFK����7KLV�VWUDWLJUDSKLF�VLWXDWLRQ�DOORZ�XV�WR�FRQVLGHU�D�
68� ����� EXW� WKH� ODUJH� TXDQWLW\� RI� SRWWHU\� DQG� VWRQH� IUDJPHQWV� OHG� RQH� WR�
FRQVLGHU�WKH�H[LVWHQFH�RI�D�QHZ�68��������

$IWHU� WKH�UHPRYDO�RI�68������� WKH�68������DQG�68������VHHP�WR�EH�
YHU\� VLPLODU� LQ� FKDUDFWHU�� WR� WKH� VRXWK� D� VRUW� RI� ZDOO� LV� FOHDUO\� DSSHDULQJ�
UXQQLQJ�DORQJVLGH�WKH�ZKROH�VRXWKHUQ�VLGH�RI�WKH�7UHQFK��,Q�WKH�HDVWHUQ�SDUW�
LV� FRPLQJ� WR� WKH� OLJKW� D�PRUH� JUH\VK� VRLO� SUREDEO\� GHULYHG� IURP� FRRNLQJ�
DFWLYLWLHV���

$�UDWKHU�ODUJH�DSSDUHQWO\�ZDOO�6:�1(�RULHQWHG��VHHPV�WR�GLYLGH�WKH�
WUHQFK� LQ� WZR� SDUWV�� ,Q� WKH� HDVWHUQ� LV� UHFRJQL]HG� WKH� 68� ����� DQG� LQ� WKH�
ZHVWHUQ� WKH� 68� ������ ,Q� WKH� ILUVW� D� ODUJH� DPRXQW� RI� SRWWHU\� IUDJPHQWV�
LQFOXGLQJ�D� ULP�RI�D� ODUJH�PRXWKHG�KDQGOHG�SDLQWHG� MDU�DQG�PDQ\�FRFNLQJ�
ZDUH�FRPH�WR�WKH�OLJKW��$IWHU�D�PRUH�FOHDQLQJ�RSHUDWLRQ�WKH�ZDOO�LV�ORRNLQJ�
OLNH�QRW�H[LVWHQW��,Q�WKH�68������YHU\�ODUJH�DPRXQW�RI�SRWWHU\�LV�FRPLQJ�XS��
LQFOXGLQJ�FRRNLQJ�YHVVHOV�DQG�SDLQWHG�ILQH�ZDUH��

6RPH� IXUWKHU� FRQWURO� KDV� EHHQ� PDGH� RQ� WKH� VPDOO� ZDOO�� ZKLFK�
UHSUHVHQW�WKH�FRQWLQXDWLRQ�RI�WKDW�RI�WKH�7UHQFK����7KH�IORRU�RI�WKLV�DPELHQFH�
�5RRP�,,,"��FRUUHVSRQGV�PRUH�RU�OHVV�WR�WKH�FXOWXUDO�OHYHOV�VLQJOHG�RXW�LQ�WKH�
ZHVWHUQ�SDUW�RI�VHFWLRQ���ODVW�\HDU��7KH�IORRU�LV�ORFDWHG�DW��������IURP�WKH�1�
6�VPDOO�VHFWLRQ�OHIW�XQH[FDYDWHG�EHWZHHQ�WKH�7UHQFKHV���DQG����WKH�DEVROXWH�
TXRWH�LV��������

5HDOL]LQJ�WKH�SODQ�RI�WKH�7UHQFK����ZKHUH�QRWZLWKVWDQGLQJ�WZR�VPDOO�
IXUWKHU�FXW�LQ�WKH�68�������LW�LV�FOHDU�WKDW�WKHUH�LV�QR�WUDFH�RI�D�FOHDU�IORRU��DV�
LW�ZDV�FOHDUO\�HYLGHQFHG�LQ�WKH�VHFWLRQ����

'RZQ�LQ�WKH�VSDFH�EHWZHHQ�5RRPV�,�DQG�,,,��7UHQFK����LQ�WKH�68�����
D�YHVVHO�ZDV�IRXQG��%HQHDWK� WKH� OHYHO�ZKHUH� WKH�YHVVHO�ZDV�IRXQG�� WKH�68�
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������PRUH�RU�OHVV�FRUUHVSRQGLQJ�WR�WKH�68������RI�WKH�7UHQFK����WKH�68������
KDV�EHHQ�UHDFKHG��$OVR�WKH�ZDOO�LQ�WKH�7UHQFK���DQG�WKH�FRUQHU�RI�VHFWLRQ���
RI�ODVW�\HDU��ZRXOG�EH�RI�WKH�ILUVW�SKDVH��)LJV����������

$SSHQGL[���
/LVW�RI�68�

68��6��+XPXV��WKLFN�VRLO�ZLWK�D�YHU\�ILQH�JUDQXORPHWU\��KLJK�OHYHO�
RI� GUDLQDJH�� VRPH� JUDVV� UHPDLQV� RQ� WKH� VXUIDFH�� YHJHWDWLRQ� DQG�
VPDOO� VL]H� URRWV�� VSRUDGLF� SRWWHU\� IUDJPHQWV� LQVLGH�� JUD\LVK�
FRORUHG��3UHVHQW�LQ�DOO�WKH�WUHQFKHV��
68� ���� FXOWXUDO� OD\HU� RI� VRLO� ZLWK� SRWWHU\� IUDJPHQWV�� LGHQWLILHG�
LQVLGH�DOO� WKH�WUHQFKHV��VXSSRVHG�WR�EH�FRYHULQJ�WKH�ILUVW� OD\HUV�RI�
WKH�VWUXFWXUDO�UHPDLQV��JUD\LVK�FRORUHG��
68� ���� FXOWXUDO� OD\HU� LPPHGLDWHO\� XQGHU� WKH� 68� ��� LW� LV� ORFDWHG�
PDLQO\�LQ�WKH�7UHQFKHV���DQG����FRQWDLQLQJ�D�UDWKHU�KLJK�SUHVHQFH�
RI�SRWWHU\�IUDJPHQWV�DQG�PLOO�VWRQHV��7KH�VRLO�LV�JUD\LVK�FRORUHG��,W�
LV�SUDFWLFDOO\�VLPLODU�WR�WKH�68�����RI�WKH�7UHQFK���7UHQFK����
68�����FXOWXUDO�OD\HU�UHFRJQL]HG�DIWHU�WKH�UHPRYDO�RI�WKH�ELJ�VWRQHV�
DQG�PLOO�VWRQHV�SUHVHQW�LQ�WKH�7UHQFK����,W�LV�YHU\�VLPLODU�WR�WKH�68�
�����EXW�LW� LV�PRUH�FRPSDFW�DQG�KDUG��YHU\�GLIILFXOW� WR�EH�FXW�ZLWK�
WKH�WURZHO��
68�����68�GHILQHG�PDLQO\�RQ�WRSRJUDSKLF�EDVLV��FRQVLVWLQJ�RI�WKH�
XSSHU� SDUW� RI� WKH� VRLO� RI� WKH� 5RRP� ,,�� ZKRVH� IORRU� ZDV� FOHDUO\�
SUHVHQW�DORQJVLGH�WKH�VHFWLRQ����DOUHDG\�LQ�������
68�����FXOWXUDO�OD\HU�PDLQO\�FRQVWLWXWHG�E\�YHU\�KDUG�DQG�FRPSDFW�
FOD\� ERG\�� OLJKW� EURZQ� FRORUHG�� ZLWK� D� YHU\� ILQH� JUDQXORPHWU\��
VSUHDGLQJ�RYHU� WKH�ZHVWHUQ�KDOI�RI� WKH�7UHQFK����ZLWK�D�YHU\� ORZ�
IUHTXHQF\�RI�PDWHULDOV��LW�FRYHUV�DQG�RU�FRUUHVSRQGV�WR�68������
68� ���� FXOWXUDO� OD\HU�� ORFDWHG� RQ� WKH� ZHVWHUQPRVW� VLGH� RI� WKH�
7UHQFK����GHILQHG�ZKHUH�D�ELJ�SLHFH�RI�EXUQW�FOD\�VSRWV�FDPH�RXW��
FRQWDLQLQJ�DVK�DQG�SRWWHU\���
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68�����FXOWXUDO�OD\HU�MXVW�ORFDWHG�EHVLGH�WR�68������DSSDUHQWO\�WKH�
PRUSKRORJLFDO� DVSHFWV� RI� WKHVH� 68� ORRNHG� OLNH� WZR� FRQWLJXRXV�
SLWV��ZKRVH�SUHFLVH� LGHQWLILFDWLRQ� LV�GLIILFXOW� WR�EH�IRXQG��7KH�68�
FRQWDLQV� D� ODUJH� DPRXQW� RI� ELJ�ZDOOV� RI� MDU� DQG� VPDOO� VWRQHV� DQG�
VRPH�DVK�UHPDLQV��
68� ���� FXOWXUDO� OD\HU� FRQVWLWXWLQJ� WKH� RQH� VHHPLQJO\� WR� FRYHU�
GLUHFWO\� WKH�VWUXFWXUDO�HOHPHQWV�RI� WKH�PXG�EULFNV�RI� WKH�ZDOOV�RQ�
WKH�7UHQFKHV���DQG����
68�����FXOWXUDO� OD\HU�FRQVWLWXWLQJ�DQRWKHU�RQH�VHHPLQJO\� WR�FRYHU�
GLUHFWO\� WKH�VWUXFWXUDO�HOHPHQWV�RI� WKH�PXG�EULFNV�RI� WKH�ZDOOV�RQ�
WKH�7UHQFKHV���DQG����
68������68�GHILQHG�RQO\�RQ�WRSRJUDSKLF�EDVLV�DQG�FRQVWLWXWLQJ�E\�
D� VPDOO� SLW� ���� FP� ZLGH�� FLUFXODU� VKDSHG�� LQ� WKH� PLGGOH� RI� WKH�
7UHQFK���DQG�PDGH�RI�D�GDUN��EODFN�EXUQW"��FOD\��FRQVHTXHQFH�RI�D�
VSRUDGLF�ODWHU�KXPDQ�SUHVHQFH�DERYH�WKH�ZDOO��
68� ����� 68� GHILQHG� RQO\� RQ� WRSRJUDSKLF� EDVLV�� FRQVWLWXWLQJ� WKH�
LQWHUQDO� SDUW� RI� WKH� VSDFH� FRQVWLWXWLQJ� WKH� 5RRP� ,� ZLWK� DQLPDO�
ERQHV�DQG�SRWWHU\�IUDJPHQWV��
68������68�GHILQHG�RQO\�RQ�WRSRJUDSKLF�EDVLV��FRQVWLWXWLQJ�D�VHW�RI�
VWRQH�DQG�SRWWHU\�LQ�7UHQFK����
68� ����� FXOWXUDO� OD\HU� FRQVWLWXWLQJ� WRJHWKHU�ZLWK� WKH�68� ����� WKH�
VXUIDFH�FRQWHQW�RI�WKH�URRPV�LQ�7UHQFK����
68������FXOWXUDO� OD\HU�FRQVWLWXWLQJ�WKH�VRLO� ORFDWHG�DERYH�WKH�VXID
LQ�WKH�5RRP�,��
68������FXOWXUDO�OD\HU�LQ�WKH�VRXWKHUQ�SDUW�RI�WKH�7UHQFK����EHQHDWK�
WKH�68�����LQ�WKH�VRXWKHUQ�SDUW��DORQJVLGH�WKH�VHFWLRQ����GHOLPLWHG�
E\�D�VPDOO�PXG�EULFNV�DQG�SD[D�ZDOO��
68� ����� FXOWXUDO� OD\HU� FRQVWLWXWLQJ� WRJHWKHU�ZLWK� WKH�68� ����� WKH�
VXUIDFH�FRQWHQW�RI�WKH�GLIIHUHQW�SDUWV�LQ�WKH�7UHQFK����
68������FXOWXUDO�OD\HU�FRQVWLWXWLQJ�WKH�VXUIDFH�FRQWHQW�RI�WKH�URRP�
,,,��"""��LQ�WKH�7UHQFK���LQ�LWV�HDVWHUQPRVW�SDUW��
68������FXOWXUDO�OD\HU�LQ�WKH�5RRP�,��7UHQFK����DIWHU�WKH�DSSHDULQJ�
RI�WKH�VXID�RI�WKH�URRP�GHOLPLWHG�E\�D�VPDOO�ZDOO��
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68������FXOWXUDO�OD\HU�LQ�WKH�7UHQFK���LQ�LWV�ZHVWHUQPRVW�SDUW��LW�LV�
FRUUHODWHG�WR�68�������
68������FXOWXUDO� OD\HU� LQ�7UHQFK��� LQVLGH� WKH�VSDFH� LQ� WKH�HDVWHUQ�
H[WHQVLRQ�RI�WKH�VHFWLRQ���LGHQWLILHG�EHWZHHQ�WZR�EORFNV�RI�PXG��
68������FXOWXUDO�OD\HU�DIWHU�68������LQ�7UHQFK����
68������FXOWXUDO�OD\HU�LQ�WKH�7UHQFK���LQ�WKH�5RRP�,��EHQHDWK�WKH�
OHYHO�RI�VXID��
68� ����� FXOWXUDO� OD\HU� LQ� WKH� 5RRP� ,� ZLWK� WKH� DSSHDULQJ� RI� WKH�
VRXWKHUQ�KROH�LUUHJXODUO\�VKDSHG��
68� ����� FXOWXUDO� OD\HU� UHSUHVHQWHG� E\� WKH� YHU\� HQGRUVHG� IORRU� LQ�
5RRP�,��
68������FXOWXUDO�OD\HU�UHSUHVHQWHG�E\�VPDOO�WUHQFKHV�DORQJVLGH�WKH�
SUHVXPHG�ZDOO�LQ�7UHQFK����
68������FXOWXUDO� OD\HU�ZKHUH�DQ�DOPRVW�FRPSOHWH�YHVVHO�KDV�EHHQ�
IRXQG�LQ�WKH�ZHVWHUQ�SDUW�RI�WKH�7UHQFK����
68������FXOWXUDO�OD\HU�XQGHU�WKH�68������LQ�WKH�ZHVWHUQ�SDUW�RI�WKH�
7UHQFK����
68������FXOWXUDO�OD\HU�XQGHU�WKH�68�����LQ�7UHQFK����
68������FXOWXUDO�/HYHO�LQ�7UHQFK���DQG�RQ�WKH�HDVWHUQ�H[WHQVLRQ�RI�
VHFWLRQ����
68������IORRU�RQ�WKH�ZHVWHUQ�SDUW�RI�WKH�7UHQFK����
68������FXOWXUDO�OD\HU�RI�WKH�DFWLYLW\�DUHD�RQ�WKH�HDVWHUQ�H[WHQVLRQ�
RI�WKH�VHFWLRQ���ZLWK�LURQ�VODJV�DQG�EXUQW�SHDFKHV�QXWV��
68������FXOWXUDO�OD\HU�UHSUHVHQWHG�E\�D�SRVVLEOH�H[WHUQDO�IORRU�ZLWK�
KROHV�DQG�D�PLOO�VWRQH�RQ�WKH�H[WHUQDO�VLGH�RI�WKH�SD[D�ZDOO�RQ�WKH�
HDVWHUQ�H[WHQVLRQ�RI�VHFWLRQ����
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7KH�$FKDHPHQLG�SHULRG�LQ�WKH�6DPDUNDQG�DUHD��6RJGLDQD��«�����&DPSDLJQ�����

)LJ���� �� 7UHQFK� ���5RRP� ,�� IORRU� 68� ������� EHORZ�86� ������ DIWHU�
0$,��812��WKH�DXWKRU�

)LJ������7UHQFK����IORRU�68�������EHORZ�68�������DIWHU�0$,��812��
WKH�DXWKRU�



$��*ULFLQD�DQG�%��*HQLWR� ���

)LJ����D��E���7UHQFK����ZHVWHUQ�SDUW��68������ORFDWLRQ�DQG�SKRWR�RI�D�VWHPPHG�EDVH�RI�
D�MDU��,QY������DIWHU�0$,��812��WKH�DXWKRU�DQG�)��6SLQHOOL�

)LJ������FRXUVHV�RI�PXG�EULFNV�DQG�WKH�PXG�EURNHQ�FOD\�WLOO�68������RI�5RRP�,��
DIWHU�0$,��812��WKH�DXWKRU�



7KH�$FKDHPHQLG�SHULRG�LQ�WKH�6DPDUNDQG�DUHD��6RJGLDQD��«�����&DPSDLJQ�����

)LJ����D��E���EXUQW�FOD\��SUREDEO\�UHODWHG�WR�D�VLPSOH�ILUHSODFH�DQG�WR�PRUH�
WKDQ�RQH�KROH��WKHVH�VPDOO�VWUXFWXUHV�VHHP�WR�JR�LQVLGH�WKH�HDVWHUQ�VLGH�RI�WKH�
5RRP�,��DIWHU�0$,��812��WKH�DXWKRU��



$��*ULFLQD�DQG�%��*HQLWR� ���

)LJ������.RM�WHSD��IUDJPHQW�RI�YHVVHO�EDVH�FRPLQJ�IURP�
68�������,QY�������DIWHU�0$,��812��WKH�DXWKRU�

)LJ���� �� .RM� 7HSD�� 5HPRYDO� RI� WKH� VPDOO� ZDOO� LQ�
5RRP� ,,� 68� ����� IRU� ��� FP�� DIWHU�0$,�� 812�� WKH�
DXWKRU�

)LJ������.RM�7HSD��PXG�EULFNV�DQG�SD[D�LQ�WKH�VRXWKHUQ�
OLPLW�RI�5RRP�,��DIWHU�0$,��812��WKH�DXWKRU�



7KH�$FKDHPHQLG�SHULRG�LQ�WKH�6DPDUNDQG�DUHD��6RJGLDQD��«�����&DPSDLJQ�����

)LJ���� �� ZHVWHUQ� H[WHQVLRQ� RI� VHFWLRQ� ��� DQG� WKH� DSSHDULQJ� RI�
VWUXFWXUDO� UHPDLQV�� $ERYH� WKH� RSHQLQJ� RI� WKH� 7UHQFK� ��� DIWHU�
0$,��812��WKH�DXWKRU�

)LJ����D��E���7UHQFK����68������D�ODWH�ODUJH�KROH��EHIRUH�DQG�DIWHU�WKH�
H[FDYDWLRQ��DIWHU�0$,��812��WKH�DXWKRU�

)LJ����D��E���VHFWLRQ����SRWWHU\�IUDJPHQWV�FRPLQJ�IURP�68����������ODUJH�.XP
�VWRUDJH�MDU��DQG�EURNHQ�FLUFXODU�EDVHV�RI�MDU��DIWHU�0$,��812��WKH�DXWKRU�



$��*ULFLQD�DQG�%��*HQLWR� ���

)LJ���� �� 7UHQFK� ��� ZHVWHUQ� SDUW�� 68� ������
SRVVLEO\�VWUXFWXUDO�UHPDLQV��DIWHU�0$,��812��
WKH�DXWKRU�

)LJ���� ��7UHQFK� ��� VRXWKHUQ� SDUW�� OLQHV� RI�
PXG�EULFNV��DIWHU�0$,��812��WKH�DXWKRU�

)LJ���� ��7UHQFK����ZDOO�ZLWK�D� OLQH�RI�EULFNV��
ZKLFK� UHSUHVHQWV� WKH� 68� ������ DIWHU� 0$,��
812��WKH�DXWKRU�



7KH�$FKDHPHQLG�SHULRG�LQ�WKH�6DPDUNDQG�DUHD��6RJGLDQD��«�����&DPSDLJQ�����

)LJ������7UHQFK���68�������NQLIH��DIWHU�0$,��812��)��6SLQHOOL�

)LJ���� ��7UHQFK����ZHVWHUQ�SDUW�� RXWVLGH�RI� WKH� VWUXFWXUDO� UHPDLQV�� VRPH�
ILUH�UHPDLQV�68�������DIWHU�0$,��812��WKH�DXWKRU�



$��*ULFLQD�DQG�%��*HQLWR� ���

)LJ���� �� 7UHQFK� ��� EHIRUH� WKH� H[FDYDWLRQ�� DIWHU� 0$,�� 812�� WKH�
DXWKRU�

)LJ������7UHQFK����68�����68�������68������DQG�������LQ�WKH�HDVWHUQ�SDUW�
68������DQG�LQ�WKH�ZHVWHUQ�68�������������86�������68�������DIWHU�0$,��
812��WKH�DXWKRU�



7KH�$FKDHPHQLG�SHULRG�LQ�WKH�6DPDUNDQG�DUHD��6RJGLDQD��«�����&DPSDLJQ����

)LJ������VHFWLRQV���DQG����GUDZLQJ�E\�/XFLDQR�5HQGLQD�DQG�JUDSKLF�HODERUDWLRQ�E\�'DYLGH�/XQHOOL��������
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$��*ULFLQD�DQG�%��*HQLWR�����

,QY��������7UHQFK����68����,QY��������7UHQFK�����68����,QY��������7UHQFK����68����
,QY��������7UHQFK����68���



7KH�$FKDHPHQLG�SHULRG�LQ�WKH�6DPDUNDQG�DUHD��6RJGLDQD��«�����&DPSDLJQ� ���

,QY��������7UHQFK����68����,QY��������7UHQFK����68���

,QY��������7UHQFK���68����,QY��������7UHQFK����68���



$��*ULFLQD�DQG�%��*HQLWR�����

,QY��������7UHQFK����68����,QY��������7UHQFK���68���



7KH�$FKDHPHQLG�SHULRG�LQ�WKH�6DPDUNDQG�DUHD��6RJGLDQD��«�����&DPSDLJQ� ���

,QY�������7UHQFK����68���

,QY��������7UHQFK����68�����,QY��������7UHQFK����68����



$��*ULFLQD�DQG�%��*HQLWR�����

,QY��������7UHQFK���68�����,QY��������7UHQFK����68����

,QY��������7UHQFK����68�����,QY��������7UHQFK����68����



7KH�$FKDHPHQLG�SHULRG�LQ�WKH�6DPDUNDQG�DUHD��6RJGLDQD��«�����&DPSDLJQ� ���

,QY��������7UHQFK����68�����,QY��������7UHQFK����68�����,QY��������7UHQFK����68�
����,QY��������7UHQFK����68����


