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7KH� -RLQW� ,UDQLDQ�,WDOLDQ� DUFKDHRORJLFDO� DFWLYLW\�� FRQWLQXHG� LQ�
%Lã S U� FLW\� �,UDQ��) UV� UHJLRQ��ZLWK� D� VHFRQG� VHDVRQ� LQ�1RYHPEHU��������
7KH�DFWLYLWLHV�RI�WKLV�\HDU�ZHUH�PDLQO\�GHYRWHG�WR�WKH�IROORZLQJ�SRLQWV�
�2QH�WDNHV�WKH�RFFDVLRQ�KHUH�WR�H[SUHVV�RXU�GHHSHVW�WKDQNV�WR�WKH�QHZ�'LUHFWRU�RI�5HVHDUFK�
&HQWHU� RI� WKH� ,UDQLDQ� &XOWXUDO� +HULWDJH�� +DQGLFUDIW� DQG� 7RXULVP� 2UJDQL]DWLRQ� �5&�
,&77+2���'U�-DOLO�*ROVKDQ�IRU�KLV�NLQG�LQWHUHVW�WR�RXU�DFWLYLWLHV��WR�0UV�6XVDQ�&KHUDJFKL��
0RQLU�.KROJL��UHVSRQVLEOHV�RI�WKH�RIILFH�RI�WKH�,QWHUQDWLRQDO�DIIDLUV�RI�5&�,&77+2�DQG�WR�
WKH� QHZ�'LUHFWRUV� RI� WKH� ,UDQLDQ� &HQWUH� RI� $UFKDHRORJLFDO� 5HVHDUFK� �,&$5��'U� 6LDPDN�
6DUODT� DQG�+DPLGHK�&KXEDN�� 6SHFLDO� WKDQNV� DUH� GXH� WR�4RGUDWDOODK�7DMEDNKVK� �+HDG� RI�
,&77+2�6KLUD]��� 'U�0RVD\\HE�$PLUL�� FR�DXWKRU� RI� WKLV� UHSRUW� RI� ,&++72�� 6KLUD]� DQG�
'LUHFWRU� RI� WKH� 5HVHDUFK� &HQWUH� RI� % ã S U� �5&6�� DQG� QHZ� +HDG� RI� ,&77+2� RI� )DUV�
SURYLQFH�� ERWK� IRU� KLV� VFLHQWLILF� UROH� DQG� WKH� TXDOLWDWLYH� DQG� IULHQGO\� RSHUDWLRQDO�
SDUWLFLSDWLRQ�WR�WKH�ZRUN�DFWLYLWLHV��0RKDPPDG�5H]D�0RLQL��'LUHFWRU�RI�,&++72��.D]HUXQ�
�5&6���0RKDPPDG�.KDOLO�0DKPRXGL�RI�,&++72��%Lã S U��5&6���0LVV�%DWWXO�.KRVUDYL��
,&++72�� %Lã S U� �5&6��� 7KH� UHDOL]DWLRQ� RI� WKH� ZRUN� IURP� WKH� ,WDOLDQ� VLGH�� KDV� EHHQ�
SRVVLEOH� WKDQNV� WR� WKH� SDUWLFXODU� DYDLODELOLW\� RI� WKH� ,WDOLDQ� 0LQLVWU\� RI� )RUHLJQ� $IIDLUV�
�0)$���RI�812��KLV�5HFWRU�3URI��/LGD�9LJDQRQL�DQG�WKH�VWDII�RI�WKH�2IILFH�RI�,QWHUQDWLRQDO�
5HODWLRQVKLSV�� LQ�SDUWLFXODU�'U�0UV�0DULQD�*XLGHWWL� DQG�'U�0UV�1LFROHWWD�'H�'RPLQLFLV��
7KH�VFLHQWLILF�DQG�WHFKQLFDO�VXSSRUW�KDV�EHHQ�JUDQWHG�E\�WKH�&HQWUR�,QWHUGLSDUWLPHQWDOH�GL�
6HUYL]L�GL�$UFKHRORJLD��&,6$���812�DQG�IRU�WKDW��KHDUWIHOW� WKDQNV�DUH�GHYRWHG�WR�WKH�QHZ�
3UHVLGHQW� 3URI�� )DEUL]LR� 3HVDQGR�� 'U� $QWRQHOOD� 6DQQLQR�� 3URI�� /XLJL� 7DUWDJOLD� RI� WKH�
'LUHFWLYH� DQG� 7HFKQLFDO� 6FLHQWLILF� &RPPLWWHH� �'76&��� WKH� FROOHDJXHV� 3URI�� ,UHQH�
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�� FRQWUROOLQJ�DQG�UHYLVLQJ�*36�SRLQWV�RI�WKH����DUHDV�LGHQWLILHG�
ODVW�\HDU�WKURXJKRXW�WKH�VXSSRUW�RI�WKH�$XWRFDG�PDS��$XWXPQ�
���������������� GHOLYHUHG� WR� WKH� ,WDOLDQV� LQ� ������ E\�0�.��
0DKPRXGL��%DWWXO�.KRVUDYL��*��0DUHVFD�DQG�(��&RFFD��

�� LGHQWLI\LQJ�QHZ�DUFKDHRORJLFDO�HYLGHQFHV��IURP�DUHD����WR�DUHD�
����� HVSHFLDOO\� WR� 1RUWK�(DVW� RI� WKH� FLW\�� WKURXJKRXW� WKH�
VXSSRUW� RI� WKH� $XWRFDG� PDS�� E\� 0�.�� 0DKPRXGL�� %DWWXO�
.KRVUDYL��*��0DUHVFD�DQG�(��&RFFD��

�� VXUYH\LQJ�WKH�H[WHUQDO�VLGH�RI�% ã S U FLW\��WR�:HVW��DORQJ�WKH�
LUUHJXODU�ZDY\�RXWOLQH�RI� WKH�FLW\�� IROORZLQJ�IRU�FHQWXULHV� WKH�
PDVVLYH� DQG� LPSHWXRXV� IORZ� RI� WKH� â S U� ULYHU�� LQ� RUGHU� WR�
GHWHFW� DQG� SRVVLEO\� WR� PDNH� D� PDFURVFRSLF� DQDO\VLV� RQ� WKH�
YHU\� KLJK� JHRORJLFDO� GHSRVLW� ZKHUH� WKH� FLW\� LV� ORFDWHG��
LQFOXGLQJ� HYHQWXDO� WHFWRQLF� IUDFWXUHV� RU� NDUVWLF� RU� TDQDW�
JDOOHULHV���E\�0�.��0DKPRXGL��%DWWXO�.KRVUDYL��%��*HQLWR��*��
0DUHVFD��

%UDJDQWLQL� DQG� 3URI�� 5RGROIR� )DWWRYLFK� RI� WKH� HGLWRULDO� VWDII� RI� WKH� 1HZVOHWWHU� GL�
$UFKHRORJLD� �&,6$���'U�$QGUHD�'¶$QGUHD��7HFKQLFDO�'LUHFWRU��DQG�'U�5RVDULR�9DOHQWLQL�
�WHFKQLFDO�� WHFKQLFDO�VFLHQWLILF�DQG�GDWD�SURFHVVLQJ�VWDII���$�SDUWLFXODU�WKDQN�LV�DOVR�GXH�WR�
'U� *LXOLR� 0DUHVFD� �3K'�� IRU� KLV� VFLHQWLILF� FRQWULEXWLRQ� IRU� WKH� SKRWRJUDSKLF� DQG�
WRSRJUDSKLF� GRFXPHQWDWLRQ�RI� WKH� DUFKDHRORJLFDO� HYLGHQFHV�ZLWK�*36�GLJLWDO� FDPHUD�� KLV�
KHOS�DV� WUDQVODWRU�DQG�DQ\�RWKHU�RUJDQL]DWLRQDO� W\SH�RI�VXSSRUW�DV�ZHOO�� WR�'U�(Q]R�&RFFD�
�3K'�FDQGLGDWH�LQ�8QLYHUVLWj�GHJOL�6WXGL�GL�)HUUDUD�DQG�5HVHDUFK�)HOORZ�RI�812��IRU�KLV�
VFLHQWLILF�DWWLWXGH��WRSRJUDSKLF�VXUYH\�DQG��'�UHQGHULQJ�RI�WKH�PDLQ�PRQXPHQWV�RI�WKH�FLW\��
/DVW�EXW�QRW� OHDVW�PDQ\�WKDQNV�DUH�DOVR�GXH� WR�0U�+RGMMDWDOODK�$WWDL��0U�%HKQDP�$VNDUL�
DQG�0U�$OL�.DVKNRXOL��DQG�WR�0U�$EG�DO�$]LP�-RVKDQ��,&++72��.D]HUXQ��
�7KLV�DFWLYLW\� IROORZV� WZR�\HDUV�RI� ORQJ�SUHSDUDWLRQ� ������������DQG�RQH�\HDU�RI� IUXLWIXO�
FROODERUDWLRQ��������WKURXJKRXW�IULHQGO\�DQG�LQWHQVH�FRQWDFWV�ZLWK�'UV�+DVDQ�)D]HOL�1DVKOL��
$UDVK� /DVNKDUL�� 6H\\HG�0RKDPPDG�0LUHVKNKDQGDUL��$EEDV�0RTDGGDP�� 6LDPDN 6DUODT��
IRUPHU�GLUHFWRUV�RI�,&$5�� WKH�IRUPHU�$PEDVVDGRU�RI� ,WDO\�$OEHUWR�%UDGDQLQL�� WKH�SUHVHQW�
/XFD� *LDQVDQWL�� WKH� FXOWXUDO� DWWDFKp� 3URI�� &DUOR� &HUHWL�� D� ZULWWHQ� PHPRUDQGXP� RI�
8QGHUVWDQGLQJ�RQ�-RLQW�$UFKDHRORJLFDO�5HVHDUFK�&ROODERUDWLRQV�DQG�3URJUDPV�VLJQHG�E\�
0U�$KPDG�0LU]D�.RVKQHYLV�� IRUPHU�GLUHFWRU�RI�5&�,&++72��DQG� ,V,$2� LQ�$SULO�������
DQG� DQ� DJUHHPHQW� VLJQHG� EHWZHHQ� 5&�,&7++2� DQG� 812� E\� 'U� %DU]JDU� LQ� 'LFHPEHU�
������ZKLFK�RQH�LV�JRLQJ�WR�UHQHZ�RU�WR�UH�IRUPXODWH��
�7KH�DUHD�LQ�ZKLFK�%Lã S U LV�ORFDWHG�LV��PRUSKRORJLFDOO\��GHILQDEOH�DV�D�NDUVW�DUHD��WKHUH�
DUH�� LQ� IDFW�� PRUSKRORJLFDO� ]RQHV� FUHDWHG� EHWZHHQ� WKH� FUHHNV� ZKLFK� IORZ� ULYHUV� �VRPH�
XQGHUJURXQG��� DOVR� UHDOL]LQJ� UHDO� ZDWHU� WDQNV�� ,Q� DGGLWLRQ� WR� UDLQ�� ZDWHU� LV� WUDGLWLRQDOO\�
SURYLGHG�E\�TDQDWV�V\VWHPV��YHU\�ZHOO�NQRZQ�DQFLHQW�XVH�RI�WKH�ZDWHU�LQ�WKH�DUHDV�RI�WKH�
$QFLHQW�1HDU�(DVW��6RXWKZHVW�$VLD��&HQWUDO�$VLD��&KLQD�DQG�DOVR�0HGLWHUUDQHDQ�6HD��
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�� SURFHVVLQJ�WKH�$XWRFDG�GDWD�DQG�H[WUDFWLQJ�LQIRUPDWLRQ�IRU��'�
PRGHO�WR�WKH�UHDOL]DWLRQ�RI�D�'70��'LJLWDO�7HUUDLQ�0RGHO��DQG�
VXEGLYLVLRQ�RI�WKH�YHFWRU�OHYHOV��E\�(��&RFFD��

�� �'� UHQGHULQJ� RI� WKH� K U�7 T�� WKH� &ROXPQV� DUHD�� WKH�
0DGUDVD�� WKH� PDLQ� PRQXPHQWDO� DUHD� �$QDKLWD� )LUH� 7HPSOH��
PRVDLF� &RXUW�� ELJ� FUXFLIRUP� +DOO�� WKUHH�LZDQ� +DOO� RSHQ� WR�
VRXWK�HDVW��DQG�WKH�VL[�URFN�UHOLHIV�RQ�WKH�ULJKW�DQG�RQ�WKH�OHIW�
EDQNV�RI�â S U�ULYHU��E\�(��&RFFD��

7KH� SURMHFW� LQ� VXFK� D� FRPSOH[� KLVWRULFDO�� JHRJUDSKLFDO��
DUFKDHRORJLFDO��JHR�PRUSKRORJLFDO��DQG�WHUULWRULDO�DUHD��$PLUL��*HQLWR�HW�DOLL�
�������UHVXOWV��QHFHVVDULO\�FRPSOH[�DV�ZHOO��LQ�D�ZD\�WKDW�LW�FRXOG�JR�RQO\�RQ�
WKH� EDVLV� RI� D� PXOWLGLVFLSOLQDU\� DSSURDFK� ZLWK� GLIIHUHQW� VNLOOV� WR� EH�
FRPELQHG�HDFK�RWKHU�7KH�ZKROH�GHYHORSPHQW�RI�WKH�SURMHFW�GXULQJ�WKH�QH[W�
ILYH� \HDUV�� ZLWKLQ� WKLV� DPSOH� SHUVSHFWLYH�� ZLOO� EH� DLPHG� DW� IXOO\�
XQGHUVWDQGLQJ� WKH� UHDO� DQG�PXOWLIDFHWHG� QDWXUH� RI� WKH� XUEDQ� OD\RXW� DQG� LWV�
UHODWHG�DUHD���

,Q�WKH�WUDGLWLRQ�RI�VWXGLHV�UHODWHG�WR�% ã S U�FLW\�PDQ\�DVSHFWV�RI�WKH�
WRZQ� SODQQLQJ�� XS� WR� QRZ� EURXJKW� WR� OLJKW�� KDYH� EHHQ� FRQVLGHUHG� QRW�
EHORQJLQJ�WR�WKH�DQFLHQW�VHWWOHPHQW�WUDGLWLRQ�RI�DQFLHQW�,UDQ��DQG�KDYH�EHHQ�
VXSSRVHG�WR�UHIOHFW��LQVWHDG��D�ZHVWHUQ�LQIOXHQFH��7KH�FLW\��VXUURXQGHG�E\�DQ�
LUUHJXODU� DQG� SDUWLDO� OLQH� RI� ZDOOV�� UHPDLQHG� VLJQLILFDQW� XQWLO� WKH� $UDE�
LQYDVLRQ�LQ�WKH�VHFRQG�TXDUWHU�RI�WKH��WK�FHQWXU\��ZKHQ�LW�EHFDPH�DQ�DFWLYH�
FHQWHU�RI�WKH�,VODPLF�FXOWXUH�XS�WR�WKH���WK�FHQWXU\��$OWKRXJK�D�ODUJH�DPRXQW�
RI�PRQXPHQWV�KDYH�EHHQ�DOUHDG\�LGHQWLILHG�DQG�H[FDYDWHG�LQ�WKH�FLW\��PDQ\�
DVSHFWV�RI�WKH�OD\RXW�DQG�RI�WKH�VXUURXQGHG�DUHD�DUH�VWLOO�WR�EH�VXEPLWWHG�WR�D�
GHWDLOHG�VFUXWLQ\���

�� WKH�6DVDQLDQ�DQG�,VODPLF�H[WHQVLRQ�RI�WKH�FLW\���
�� WKH� SUH�6DVDQLDQ� FKURQRORJLFDO� SKDVHV�� DV� WKH� VXSSRVHG�

(ODPLWH��+HOOHQLVWLF�DQG�3DUWKLDQ����

��7KH� VXSSRVHG�SUH�6DVDQLDQ� FKURQRORJLFDO� SKDVHV� RI� WKH� FLW\�� LQFOXGLQJ� WKH�(ODPLWH�� WKH�
+HOOHQLVWLF� RU� WKH� 3DUWKLDQ� �*KLUVKPDQ� ������� DUH� YHU\� IDU� IURP� KDYLQJ� EHLQJ� GHWHFWHG��
:KHWKHU�DQ\�VWUDWLJUDSKLF�FRQFUHWH�HYLGHQFH�RI�WKRVH�SHULRG�KDYH�QRW�\HW�EHHQ�EURXJKW�WR�
OLJKW�� JLYHQ� WKH� SDUWLFXODU� JHRORJLFDO� VLWXDWLRQ� RI� WKH� ODQGVFDSH� DOO� DURXQG�� LW� FDQQRW� EH�
FRPSOHWHO\�H[FOXGHG���
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�� WKH�H[DFW�OD\RXW�RI�WKH�FLW\�� LQFOXGLQJ�D�VWLOO�XQFHUWDLQ�RXWOLQH�
RI�WKH�ZDOOV�DQG�WKH�IRXU�JDWHV�PHQWLRQHG�E\�0RTDGGDV ������
+�����

�� WKH�LQFXPEHQW�SUHVHQFH�RI�D�ODUJH�FDVWOH��4DOµD�\H�'RNKWDU��RQ�
WKH� HDVWHUQ� HGJH�RI� WKH�PRXQWDLQ�RYHU� WKH�FLW\�� XQIRUWXQDWHO\�
WRGD\�VHSDUDWHG�E\�D�PRGHUQ�DVSKDOW�URDG�UXQQLQJ�WR�.D]HUXQ�
WR�(DVW�DQG�WR�1XUDEDG�WR�:HVW��)LJ�������

�� D�PRUH�GLVFUHWH�DQG�DOPRVW�LPSHUFHSWLEOH�SUHVHQFH�RI�D�VPDOOHU�
FDVWOH��4DOµD�\H�3HVDU��RQ�WKH�HDVWHUQ�HGJH�RI�WKH�RWKHU�VLGH�RI�
WKH�PRXQWDLQ���)LJ�������

�� D� EULGJH� �3RO�H� *DEU �� DERXW� KDOI� ZD\� EHWZHHQ� WKH� 7 QJ�H�
ZJ Q�DQG�WKH�VRXWKHUQ�H[WUHPLW\�RI�WKH�FLW\��)LJ��������

��7KH�OD\RXW�RI�WKH�FLW\�ZDOO��LUUHJXODUO\�HQFLUFOLQJ�WKH�XUEDQ�DUHD��GRHV�QRW�VHHP�WR�KDYH�D�
SUHFLVH� IXQFWLRQDO� FKDUDFWHU�� GHIHQVLYH�� WHUULWRULDO�� DGPLQLVWUDWLYH� DQG� RIILFLDO� HWF��
$FFRUGLQJ�WR�WKH�UHVXOWV�RI�WKLV�MRLQW�DFWLYLW\�WKH�H[WHQVLRQ�RI�WKH�FLW\�LV�����FLUFD�KD�ZLGH��
3UHYLXRVO\� WKH� FDOFXODWLRQ� VHHPV� WR� KDYH�EHHQ�RVFLODWHG�EHWZHHQ� WKH����� DQG� WKH�����KD�
�6DOOHV�DQG�*KLUVKPDQ�������������7KH�FLW\�ZDOOV�DUH�FRQVWLWXWHG�E\�GLIIHUHQW� W\SRORJLFDO�
IHDWXUHV��D��KLJKO\�HOHYDWHG�PRXQGV��PDGH�E\�VWRQHV�DQG�VRLO�WR�6RXWK��E��ERUGHU�RI�WKH�SODLQ�
WR� WKH� WHUUDFH� DERYH� WKH� ULYHU¶V� EHG� WR� :HVW�� F�� LURQ� FXUWDLQ� DQG� PRGHUQ� VWRQH� ZDOO�
GHOLPLWLQJ� D� ORQJ�.KDQGDT� WR�(DVW�� G�� D� SDUWLFXODU� DQG� UDWKHU� XQXVXDO�� IRU� 6DVDQLDQ� ,UDQ��
V\VWHP�RI�VHPLFLUFXODU�VWRQH�WRZHUV�EURXJKW�WR�OLJKW�GXULQJ�WKH�6DUIDUD]¶�ZRUN�LQ�WKH���V�RI�
ODVW�FHQWXU\�DQG�QRZ�UHVWRUHG��WR�1RUWK��
��7KH�FDVWOHV��DOWKRXJK�ZLWK� WKHLU�GLIIHUHQW�VL]HV�DQG�FRPSOH[LWLHV��ZKLOVW��FOHDUO\��GR�VHDO�
WKH� HQWUDQFH� DQG� WKH� H[LW� WR� DQG� IURP� WKH�7 QJ�H� ZJ Q�DQG� WKH� FLW\�� DOUHDG\� DOVR�SUH�
DQQRXQFHG�E\�WKH�VL[�IDPRXV�URFN�UHOLHIV��UHDO�PDVWHUSLHFHV�RI�6DVDQLDQ�$UW��FDQQRW��IRU�WKH�
PRPHQW��EH�DQFKRUHG�WR�D�SUHFLVH�FKURQRORJ\��LQGLFDWLQJ�RQO\�D�JHQHULF�6DVDQLDQ�VSDQ�WLPH���
�7KH�UHPDLQV�RI�WKLV�EULGJH��JLYH�IXUWKHU�HYLGHQFH�RI�WKH�6DVDQLDQ�FDSDELOLW\�RI�PDQDJLQJ�
ZDWHU�DIIDLUV��DV�WKH�IDPRXV�EULGJHV�RI�âXãWDU��81(6&2��������'H]IXO��,VIDKDQ�DQG�$KZD]�
HWF�� UHYHDO��7KH\� WHVWLI\��QRQHWKHOHVV�� WR�D� OHVV�VRSKLVWLFDWHG� WHFKQRORJLFDO�FDSDFLW\��JLYHQ�
WKH�FOHDU�XVH�RI� IRXQGDWLRQV�GLUHFWO\� ODLG�RQ� WKH� VWRQH�SHEEOHV�RI� WKH� ULYHUV�GHSRVLW��2QO\�
WZR� ODUJH� UHFWDQJXODU�VKDSHG�SLOODUV�� IRXQGHG�RQ� WKH�DQFLHQW� IOXYLDO�GHSRVLW� WR� WKH�HDVWHUQ�
DQG�WR�ZHVWHUQ�VLGHV�RI�WKH�ULYHU¶V�EHG��UHPDLQ�ORFDWHG�ZKHUH�D�SUREDEOH�URXWH�FDPH�IURP�
WKH� FROXPQV� DUHD� WR� WKH�:HVW� �)LJV�� ������$JDLQVW� WKH� ILUVW� SUHVHQW� RXU� LPSUHVVLRQ�� 5LFH�
������� ����� WDONHG� DERXW� D�PDVVLYH� VWRQH� EULGJH�ZLWK� WKUHH� SLHUV� VWLOO� VXUYLYLQJ�� E\� KLP�
GHILQHG�DV�D�³PDJQLILFHQW�VWUXFWXUH´��7KH�K\GUDXOLF�WUDGLWLRQ�RI�EXLOGLQJ�EULGJHV�DQG�GDPV�
VHHPV�WR�JR�EDFN��LQ�WKH�,UDQLDQ�SODWHDX��WR�WKH�$FKDHPHQLG�DQG��SHUKDSV��SUH�DFKDHPHQLG�
WLPHV��7KH�PRVW�GRFXPHQWHG�EULGJHV�RI�WKH�6DVDQLDQ�SHULRG�FRPSULVH�WKH�6KDUHVWDQ�EULGJH�
LQ�,VIDKDQ��WKH�ROGHVW�EULGJH�RQ�=D\DQGHK�5XG��ZKRVH�IRXQGDWLRQV�JR�EDFN�EHWZHHQ�WKH��UG
DQG� WKH��WK� FHQWXU\��� ,WV� WRS�ZDV� UHQRYDWHG� LQ� WKH���WK� FHQWXU\�E\� WKH�%X\LGV� DQG� ILQDOO\��
GXULQJ� WKH���WK�FHQWXU\�� WKH�6HOMXN��7KH�'H]¶IXO�EULGJH� LV�VDLG� WR�JR�EDFN� WR� WKH�6DVDQLDQ�
G\QDVW\�DV�ZHOO� WR� WKH�HUD�RI�6DVDQLDQ�NLQJ�â S U� ,��XVLQJ��SRVVLEO\��5RPDQ�SULVRQHUV�RI�
ZDU��7KH�EULGJH�KDV�EHHQ� UHSDLUHG� DQG� UHEXLOW� RYHU� WKH�\HDUV�E\� WKH�6DIDYLG� DQG�3DKODYL�
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�� WKH�V\VWHP�RI�ZDWHU�VXSSO\�DFFRUGLQJ�WR�WKHLU�GLIIHUHQW�RULJLQV���
D� WKH�VHDVRQDO�â S U�ULYHU��
E� WKH� WZR� DFWLYH� VSULQJV� RI� 6DUDE�H�$UGDVKLU� WR�:HVW� LQ�

WKH� 5RXVWD¶� RI� 6H\\HG�+RVVHLQL�� �)LJ�� ���� HãPHK�H�
6DVDQ��LQ�WKH�ULYHU¶V�EHG���)LJ������DQG�WKH�RQH�SDUWLDOO\�
VWLOO�DFWLYH�RI�6DUDE�H�'RNKWDUDQ�WR�(DVW��)LJV���������

F� WKH� DUWLILFLDO� VXE�WHUUDQHDQ� FDQDO�ULYHU� FRPLQJ� IURP�
HãPHK�H� 6DVDQ� DQG� FDOOHG� ZLWK� WKH� VDPH� QDPH�

UXQQLQJ�WR�%XãHKU��
�� WKH� YHU\� FRPSOLFDWHG� TDQDW� V\VWHP� WRJHWKHU� ZLWK� D� VWLOO�

XQFHUWDLQ� QHWZRUN�RI� KRUL]RQWDO� JDOOHULHV� FURVVLQJ�RU� OHVV� WKH�
ILUVW� V\VWHP� DQG� WKH� HDVWHUQ� NKDQGDT�� UXQQLQJ� IURP�1RUWK� WR�
6RXWK��DORQJ�DERXW�WKH�HDVWHUQ�ZDOO�RU�LQ�LWVHOI�FRQVWLWXWLQJ�WKH�
VDPH�H[WHUQDO�FLW\�ZDOO��)LJ��������

)URP� D� VWULFW� DUFKDHRORJLFDO� SRLQW� RI� YLHZ� WKH� PRQXPHQWDO�
³6DVDQLDQ´�DUHD�LV�ORFDWHG�LQ�WKH�QRUWK�ZHVWHUQ�TXDGUDQW�RI�WKH�FLW\�ZLWK�DOVR�
D� YHU\� FORVH� PDGUDVD� RI� ,VODPLF�� SRVVLEO\� %X\G� SHULRG� �)LJ�� ����� ,Q� WKH�
FHQWUH�WKHUH�LV�WKH�&ROXPQV�DUHD��)LJ������DQG�DOVR�D�SDODFH�WR�:HVW�RI�LW�DQG�
D�VR�FDOOHG�%DWK�WR�VRXWK�RI�WKH�VDPH�DUHD��LQ�WKH�VRXWK�ZHVWHUQ�TXDGUDQW�D�

K U�7 T��)LJ������DQG�LQ�WKH�VRXWK�HDVWHUQ�TXDGUDQW�WKHUH�LV�D�ODUJH�VWRQH�
PRVTXH��)LJ�������7KH�SUHVHQFH�ZLWKLQ�WKH�FLW\�DOO�DURXQG�RI�GLIIHUHQW�W\SHV�
RI� DOUHDG\� VHOI�HPHUJLQJ� UHPDLQV� DQG�QHZO\� LGHQWLILHG� �VHH�EHORZ��� HQULFK�
HQRUPRXVO\� WKH� JLYHQ� FRPSOH[� OD\RXW��$PRQJVW� WKHVH� HYLGHQFHV� RQH�PD\�
TXRWH��PLGGOH�DQG�ODUJH�VL]HG�³WHSH´��KLJKO\�HOHYDWHG�GHSRVLWLRQDO�DUHDV�RU�
PRXQGV� �(OHYDWHG� 0RXQGV�� L�H��� PRQXPHQWV� RU� SDODFHV�� LQ� YDULRXV�
GLPHQVLRQV� DQG� VKDSHV�� VRPHWLPHV� GHOLPLWLQJ� VPDOO� DQG�PLGGOH� VL]HG� IODW�
DUHD� �JDUGHQV��� ODUJH� HPSW\� VSDFHV� �ILHOGV��� HOHYDWHG� VWRQH� DFFXPXODWLRQV�

G\QDVWLHV��&XUUHQWO\�RQH�PD\�WKLQN�WKDW�WKH�EULGJH�ZDV�EXLOW�RYHU�WKH�UXLQV�DQG�IRXQGDWLRQV�
RI�D�PXFK�HDUOLHU�EULGJH��,W�LV�WKRXJKW�WKDW�D�IRUW�ZRXOG�SURWHFW�WKH�VWUDWHJLF�EULGJH�RYHU�WKH�
ULYHU�'H]��KHQFH�WKH�QDPH��DOWKRXJK�WKHUH�LV�QR�WUDFH�UHPDLQV�RI�WKH�FDVWOH��PD\EH�\RX�ZLOO�
ILQG� XQGHU� WKH� ROG� SDUW� RI� WKH� FLW\�� DGMDFHQW� WR� WKH� EULGJH�� NQRZQ� DV� WKH� ³4DOHK´�� ,Q� WKH�
PLGGOH�RI�WKH�ULYHU��QHDU�WKH�EULGJH��WKHUH�DUH�UXLQV�RI�VHYHUDO�ZDWHU�PLOOV�EXLOW�LQ�����%&�
DERXW��0RVW�RI� LW�ZHUH� VWLOO� LQ�XVH� LQ� WKH�HDUO\� WZHQWLHWK�FHQWXU\��$IWHU� WKH�FDSWXUH�RI� WKH�
(PSHURU� 9DOHULDQ� DW� (GHVVD� �LQ� WKH� \HDU� ������ DQG� WKH� VXEVHTXHQW� GHIHDW� RI� WKH� 5RPDQ�
OHJLRQV��WKH�5RPDQ�QDY\�FDSWXUHG��WKH�VXUYLYRUV�VHHP�WR�EH��HPSOR\HG�LQ�WKH�UHFRQVWUXFWLRQ�
RI�WKH�EULGJH��
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�PRQXPHQWDO� EXLOGLQJV"��� VOLJKWO\� HOHYDWHG� VRLO� DQG� VWRQHV� HGJHV� �ZLWK� RU�
ZLWKRXW� VWUXFWXUDO� UHPDLQV��� D� ODUJH� QXPEHU� RI� FLUFXODU� VKDSHG�PRXWKV� RI�
TDQDW� �GU\��DFWLYH��FRPSOHWHO\�IXOO�RU�SDUWLDOO\�IXOO�RI�ZDWHU��� ORQJ�VWULSV�RI�
VRLO� DQG�RU� VWRQHV� �URXWHV"�� ZLWK� GHOLPLWLQJ� VPDOO� VWRQH� ZDOOV�� GLIIHUHQWO\�
VKDSHG��ORZO\�HOHYDWHG�PRXQGV�ZLWK�RU�ZLWKRXW�VWRQH�ZDOO��
0RUSKRORJ\�RI�WHUULWRU\�

)URP� D� FOLPDWLF� SRLQW� RI� YLHZ�� )DUV� SURYLQFH� LQ� ZKLFK� % ã S U� LV�
ORFDWHG� ZDV� WUDGLWLRQDOO\� GLYLGHG� LQ� WZR� PDMRU� DUHDV�� *DUPV U� �³KRW�
UHJLRQV´��DQG�6DUGV U��³FROG�UHJLRQV´���7KH�ZDUP��PRLVW�DUHDV�FRUUHVSRQG�WR�
WKRVH�RI�WKH�FRDVWDO�GLVWULFWV��ZKLOH�LQ�WKH�PRXQWDLQRXV�UHJLRQV�RI�WKH�LQWHULRU�
WKH�FOLPDWH�LV�WHPSHUDWH�EXW�DOVR�PRUH�DULG��UDLQIDOO�����PP�SHU�\HDU���)RU�
WKLV�UHDVRQ��LI�RQH�H[FOXGH�WKH�ZHWWHVW�SHULSKHUDO�DUHDV��PRVW�RI�WKH�ULYHUV�RI�
) UV�GRHV�QRW�KDYH�D�FRQVLVWHQW�IORZ��LW�LV�EDVLFDOO\�D�V\VWHP�RI�LQODQG�ULYHUV�
RIWHQ� VHDVRQDO���0DQ\�RI� WKH� UHVHUYRLUV�� DOVR�GR�QRW�GUDLQ�RQ� WKHLU� VXUIDFH�
DQG�LW�LV�QRW�XQFRPPRQ�WR�REVHUYH�HYDSRUDWH�GHSRVLWV��PDLQO\�LQ�WKH�IRUP�RI�
JUHDW� VDOW\�DFFXPXODWLRQV�� WZR�RI� WKHVH�DUH�0DK UO � DQG�%DNKWHJ Q�/DNHV�
�)LJ�����
1XUDEDG�DUHD�

1XUDEDG� LV� WKH� FDSLWDO� RI� WKH� 0DPDVDQL� SURYLQFH�� RQH� RI� WKH� ���
SURYLQFHV� GLYLGLQJ� )DUV� UHJLRQ�� 7KH� QRUWKHUQ� DQG� HDVWHUQ� SDUW� LQFRUSRUDWH�
WKH�PRXQWDLQRXV�UHJLRQV�RI�-DYLG�DQG�'RVKPDQ�=LDUL��LQ�WKH�:HVW�DQG�6RXWK�
WKH�KLOOV�RI�0DKRXU�H�0LODWL�DQG���0DKRXU�H�=LUEDQG� OLH��ZKLOH� WKH�FHQWUDO�
DUHD�LV�GRPLQDWHG�E\�IRXU�LQWHUPRXQWDLQ�SODLQV�ZKLFK��IURP�6RXWK�WR�1RUWK��
DUH�� 'DãW�H� 1XUDEDG�� 'DãW� �H� -DYLG�� 'DãW�H� 5RVWDP�H� <HN� DQG� 'DãW�H�
5RVWDP�H� 'R� �)LJ������ 2I� WKHVH� IRXU� YDOOH\V�� WKH� KLJKHVW� LV� WKH� 'DãW�H�
1XUDEDG��ZKLFK�UHDFKHV�����P�DERYH�WKH�VHD�OHYHO��7KH�DUHD�RI�0DPDVDQL�
H[WHQGV� IRU� ��NP� IURP�1RUWK�:HVW� WR� 6RXWK�(DVW� DQG� ��NP� IURP�1RUWK�
(DVW� WR�6RXWK�:HVW� �5RXVWDHL��$ODPGDUL��3HWULH���������������0RVW�RI� WKLV�
DUHD�LV�QRW�FXOWLYDWHG��EXW�LW�LV�LGHDO�IRU�JUD]LQJ��ZKLOH�WKH�DUHD�RI�WKH�YDOOH\�
LV�ULFK�LQ�ZDWHU�

7KH�FHQWUDO�SODLQ�RI� WKH�SURYLQFH�RI�0DPDVDQL��FRPSULVLQJ� WKH�FLW\�
RI� 1XUDEDG� LV� ORFDWHG� LQ� WKH�0RµWDGHO� DQG� LV� RQH� RI� WKH� PRUH� WHPSHUDWH�
UHJLRQV�RI� WKH�=DJURV�� WKH�QRUWKHUQ�SDUW��KRZHYHU�� LV� D�6DUGV U� DUHD��ZKLOH�
WKH�VRXWKHUQ�LV�*DUPV U��5RXVWDHL��$ODPGDUL��3HWULH�������������
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7KH�'DãW�H�1XUDEDG� KDV� DQ� LUUHJXODU� VKDSH� GXH� WR� WKH� SUHVHQFH� RI�
ULGJHV� DQG� URFN\� RXWFURSV� WKDW� H[WHQG� LQ� WKH� DOOXYLDO� SODLQ� �)LJ������ ,WV�
PD[LPXP�VL]H� LV� ��NP� IURP�(DVW� WR�:HVW� DQG��NP� IURP�1RUWK� WR�6RXWK��
ZLWK� D� WRWDO� DUHD� RI� ��NP��� 7KH� FLW\� RI�1XUDEDG� RFFXSLHV� WKH� FHQWUDO� DQG�
(DVWHUQ�SDUW�RI�WKLV�DUHD��5RXVWDHL��$ODPGDUL��3HWULH�����������

0DPDVDQL� LV�D� UHJLRQ�RI�GUDLQDJH�ZDWHU� WR� WKH�3HUVLDQ�*XOI��ZKHUH�
WKH� ZDWHUVKHG� LV� PDGH� XS� RI� WKH�:HVWHUQ� VORSHV� RI� WKH� =DJURV�� +HUH� WKH�
FRXUVH�RI�WKH�ZDWHUV�EHFDPH�YHU\�HODERUDWH�DQG�LV�GRPLQDWHG�E\�WZR�PDMRU�
SHUHQQLDO� ULYHUV� DQG�E\�D� VPDOOHU�RQH�� DOVR�SHUHQQLDO�� ,Q� DGGLWLRQ� WR� WKHVH��
WKHUH�DUH�PDQ\�RWKHUV�RI�D�VHDVRQDO�QDWXUH��DV�ZHOO�DV�YDULRXV�VRXUFHV�GXH�WR�
WKH�NDUVWLF�QDWXUH�RI�WKH�UHJLRQ��7KH�FRXUVH�RI�WKH�ULYHUV�LV�RIWHQ�DOWHUHG�E\�
WKH�DOOXYLXP�SURGXFHG�IURP�WKH�VORSHV�RI�WKH�PRXQWDLQV��7KH�PDLQ�ULYHU�RI�
WKH� 'DãW�H� 1XUDEDG� LV� 'RURRJK� =DQ�� ZKLFK� IORZV� IURP� 6RXWK�(DVW� DQG�
FRQWLQXHV� WR� WKH� 1RUWK�:HVW� DFURVV� WKH� 'DãW�H� 1XUDEDG� DQG� EH\RQG� WKH�
OLPLWV� RI� WKH� ODWWHU� WKURXJK� WKH�PRXQWDLQV�� ERUQ� LQ� WKH� KLJKODQGV� 6RXWK� RI�
1XUDEDG�DW�DQ�DOWLWXGH�RI�����P�DERYH�WKH�VHD�OHYHO��LW�KDV�D�UHODWLYHO\�VPDOO�
FDSDFLW\�DQG�LV�SRZHUHG�E\�D�VHULHV�RI�VHDVRQDO�DQG�QRW��VWUHDPV��WKH�PRVW�
QRWDEO\�IRU�WKH�VL]H�LV�WKH�6DQJDQ�.RUU��ERUQ�LQ�1RUWK�(DVW�IURP�WKH�VRXUFH�
ZLWK�WKH�VDPH�QDPH�ZKLFK�DFURVVHV�WKH�'DVKW�H�1XUDEDG�SDVVLQJ�E\�WKH�VLWH�
RI�7RO�H�1XUDEDG��WKH�HDUOLHVW�SDUW�RI�WKH�FLW\��,Q�WKH�VRXWK�HDVWHUQ�ORZODQG�
IORZV�D�VXOIXU�VWUHDP��5RXVWDHL��$ODPGDUL��3HWULH������������7KH�WKLUG�RXWOHW�
RI�WKH�'DãW�H�1XUDEDG�OHDGV�WKURXJK�D�VHULHV�RI�JRUJHV�IRU�D�WRWDO�OHQJWK�RI�
DERXW���NP��DW�7DQJ�H� ZJ Q��,W�LV�D�QDUURZ�JRUJH�WKDW�OHDGV��JRLQJ�LQ�WKH�
GLUHFWLRQ� RI� 6RXWK�:HVW�� WR� % ã S U�� LUUHJXODUO\� TXDGULODWHUDO� DQG� 1RUWK�
:HVW�6RXWK�(DVW�RULHQWHG��

7KURXJK�WKLV�VWHHS�ZDOOHG�JRUJH�WKH�â S U�ULYHU�IORZV��GHILQLQJ�WKH�
QRUWKHUQ�DQG�QRUWK�ZHVWHUQ�SHULPHWHU�RI� WKH�DQFLHQW�6DVDQLDQ�XUEDQ� OD\RXW�
�)LJ�������

0DPDVDQL� UHJLRQ� LV� FRQQHFWHG� WR� WKH� RWKHU� LQWHU�PRXQWDLQV� YDOOH\V�
WKURXJK�D�VHULHV�RI�SDVVHV��DV�ZHOO�DV�WKH�IRXU�SODLQV�WR�LQWHULRU�RI�WKH�UHJLRQ�
LWVHOI��7KH�PRXQWDLQRXV�SDVVHV�PDGH�0DPDVDQL�D�UHJLRQ�RI�IRFDO�LPSRUWDQFH�
LQ� FRPPXQLFDWLRQ� EHWZHHQ� <DVXM�� .D]HUXQ�� )LUX]DEDG� DQG� %XVKHKU�� ,Q�
SDUWLFXODU�� WKH� SDVV� RI�<DJKHK� 6DQJDU�� WKH� SRLQW� RI� WUDQVLWLRQ� EHWZHHQ� WKH�
'DãW�H�5RVWDP�H�'R�DQG� WKH�'DãW�H�5RVWDP�H�<HN��KDV�EHHQ� LGHQWLILHG�E\�
+HU]IHOG�DV� WKH�3HUVLDQ�*DWHV� UHIHUUHG� WR�E\� WKH� VRXUFHV�RI�$OH[DQGHU� WKH�
*UHDW� ZLWKLQ� WKH� WHUULWRU\� RI� 8[LDQL� �+HU]IHOG� ������ ������ 7KH� LVVXH��
QRQHWKHOHVV��LV�VWLOO�FRQWURYHUVLDO��5RXVWDHL��$ODPGDUL��3HWULH������������7KH�
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'DãW�H� 1XUDEDG� OHDGV� RXWVLGH� WKURXJK� WKUHH� SDVVHV�� WKH� ILUVW� %DM� *DK�
FRQQHFWLQJ�WR�WKH�1RUWK�ZLWK�WKH�'DãW�H�-DYLG��LV�UHODWLYHO\�VWHHS�����P�ZLGH�
DQG��NP�ORQJ�DQG�SURYLGHV�DFFHVV� WR� WKH�KHDUW�RI�0DPDVDQL�UHJLRQ�DQG�WR�
WKH� UHODWHG� FRPPXQLFDWLRQ� URXWHV�� WKH� VHFRQG� WR� (DVW� FRQQHFWV� WKH�%XY Q�
YDOOH\�� JUDGXDOO\� ULVLQJ� LQ� DOWLWXGH� XQWLO� UHDFKLQJ� WKH� $UGDNDQ� SODWHDX�
�����P�� DQG� IURP� WKHUH�� WKURXJK� D� VHULHV� RI� JRUJHV�� UHDFKLQJ� 7DQJ�H�
.KROODU�� WKH� WKLUG�� JRLQJ� WRZDUG�6RXWK�� OHDGV� WR�.D]HUXQ� WKURXJK�% ã S U��
DQG� WKHQ� FRQWLQXHV� WR�6KLUD]��)LUX]DEDG�DQG�%XVKHKU�� WKURXJK� URXWHV�XVHG�
VLQFH� DQFLHQW� WLPHV� �ZLWK� WKH� H[FHSWLRQ� RI� WKDW� FURVVLQJ� 6KLUD]�� FDSLWDO� RI�
FXUUHQW��)DUV��FRQQHFWHG�E\�D�QHZO\�FRQVWUXFWHG�URXWH���5RXVWDHL��$ODPGDUL��
3HWULH���������������
.D]HUXQ�DUHD�

.D]HUXQ� LV� ORFDWHG� OHVV� WKDQ� WZHQW\� NLORPHWHUV� 6RXWK�(DVW� RI�
% ã S U�� LQ� D� IODW� DUHD� DW� DQ� DOWLWXGH� RI� DERXW� ���P� DERYH� WKH� VHD� OHYHO�
ERXQGHG� WR� WKH� (DVW� DQG� WR� WKH�:HVW� E\� WZR� ULGJHV� WKDW� ULVH� RYHU� ����P�
DERYH�WKH�VHD�OHYHO��)LJ�������)URP�D�VWUXFWXUDO�DQG�K\GURJHRORJLFDO�SRLQW�RI�
YLHZ�� WKH� .D]HUXQ� DUHD� LV� GLYLGHG� LQWR� VHYHQ� NDUVW� VXE�DTXLIHU�� DQG� ILYH�
DOOXYLDO� VXE�DTXLIHU�� LQWHUFRQQHFWHG� EHWZHHQ� WKHP� DQG� IRUPLQJ� D� VLQJOH�
FRPSOH[� JHRORJLFDO� HQWLW\�� 7KH� LQWHQVH� WHFWRQLF� DFWLYLW\�� KRZHYHU�� KDV�
UHFHQWO\�VKRFNHG�WKH�JHRORJ\�RI�WKH�DUHD��FUHDWLQJ��WKXV��D�SDUWLDO�VHSDUDWLRQ�
RI�DTXLIHUV�LQ�GLIIHUHQW�VWUXFWXUDO�XQLWV��

7KH� JHRORJ\� RI� WKH� JHRWHFWRQLF� =DJURV� XQLW� LQ� WKH� .D]HUXQ� DQG�
% ã S U� DUHD� LV� FKDUDFWHUL]HG� E\� ORQJ�� VPRRWK� DQWLFOLQHV� �WKH� ULGJHV�� DQG�
V\QFOLQDO� IROGV� �WKH� SODLQV� DQG� YDOOH\V��� 7KH� KLJK�DOWLWXGH� NDUVW� EDVLQV� DUH�
FRPSRVHG� RI� WKH� VXE�DTXLIHUV�5HMDQ� DQG� 6DVDQ��ZKRVH�ZDWHUV� IORZ� WR� WKH�
VXUIDFH� DUHD� RI� WKH� 7DQJ�H� ZJ Q� DQG� IRUP� WKH� ULYHU� â S U�� 7KHVH� WZR�
NDUVW� VXE�DTXLIHUV�� DORQJ�ZLWK� WZR�RWKHU� DOOXYLDO�� IRUP�DQ� K\GURJHRORJLFDO�
XQLW��ZKLOH�DQRWKHU�XQLW� LV� IRUPHG�E\�WKH�NDUVW�VXE�DTXLIHU�'DãWDN��6DUYDN��
3DULVKDQ�� 6DUEDOHVK� DQG� 'DGLQ�� ZKLOH� ILYH� KDYH� GHYHORSHG� LQ� WKH� DOOXYLDO�
VXE�DTXLIHU�V\QFOLQDO�YDOOH\V��â S U��.D]HUXQ��)DPRXU���3DULVKDQ�DQG� HQDU�
âDKLMDQ��
��)RU�VXE�DTXLIHU�RQH�PHDQV�DQ�DTXLIHU�LQ�ZKLFK�WKH�ZDWHU�FRPHV�DOPRVW�WR�WKH�VXUIDFH��7KH�
DTXLIHU�LV�PDGH�IURP�D�VROLG�SKDVH��URFN��XQGHUJURXQG�LQ�ZKLFK�D�OLTXLG�SKDVH��ZDWHU��DQG�
D�JDVHRXV�SKDVH��DLU��FLUFXODWH��7KH�IODS�LQVWHDG�LV�WKH�ZDWHU�WKDW�FLUFXODWHV�LQ�WKH�VXEVXUIDFH�
DQG�LV�VDLG�JURXQGZDWHU�ZKHQ�WKHUH�LV�D�QDWXUDO�DFFHVV�WR�WKH�RXWVLGH��
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7KH�NDUVW�VXE�DTXLIHU�6DVDQ�LV��DV�DOUHDG\�VWDWHG��WKH�PRVW�LPSRUWDQW�
ZDWHU�UHVHUYRLU�RI�WKH�ZKROH�DUHD�DQG�LWV�K\GURORJLFDO�FKDUDFWHULVWLFV�DUH�WKH�
UHVXOW� RI� D� VORZ� ORQJ� IRUPDWLYH� SURFHVV�� ZKLFK� LV� VWLOO� LQ� SODFH�� WKH�
VXFFHVVLRQ�RI�WHFWRQLF�PRYHPHQWV�WR�D�FHUWDLQ�H[WHQW�KDV�FDXVHG�WKH�IUDFWXUH�
RI�SODWHV�LQWR�VPDOOHU�FKXQNV��SURPRWLQJ��WKXV��WKH�SURFHVVHV�RI�NDUVW�HURVLRQ�
E\�ZDWHU��

7ZR� LPSRUWDQW�ZDWHU� UHVHUYRLUV� RI� WKH�.D]HUXQ� DUHD� DUH� WKH�$UåDQ�
DQG� WKH� 3DULVKDQ� ODNHV�� UHVSHFWLYHO\� ORFDWHG� DW� DQ� DOWLWXGH� RI� ����P� DQG�
���P� DERYH� WKH� VHD� OHYHO�� 7KH� $UåDQ� ODNH� LV� D� NDUVW� EDVLQ� VHDVRQDOO\�
IORRGHG��IXHOHG�PDLQO\�E\�D�VRXUFH�RI�WKH�VDPH�QDPH��DQG�WKH�OHYHO�RI�ZDWHU�
LV�EHWZHHQ���DQG���PHWHUV��$W� WKH�EDVH�RI� WKH� ODNH�EDVLQ� LV� D�SRQRU�� L�H�� D�
YHUWLFDO�VLQNKROH��D�ODUJH�FLUFXODU�NDUVWLF�GHSUHVVLRQ������P�ZLGH��DQG���P�
GHHS�� DQG� LW� LV� FRQFHLYDEOH� WKDW� WKH� ZDWHU� WKURXJK� LW� UHDFKHV� WKH� DUHD� RI�
.D]HUXQ�� 7KH� VXE�DTXLIHU� 3DULVKDQ�� LV� D� FRPSOH[� K\GURJHRORJLFDO� XQLW�
FKDUDFWHUL]HG� E\� WKH� FORVH� FRUUHODWLRQ� EHWZHHQ� WKH� JURXQGDQG� WKH� VXUIDFH�
ZDWHUV��WKH�ERWWRP�RI�WKH�ODNH�3DULVKDQ��DOVR�VHDVRQDO��LV�ORFDWHG�DW�WKH�EDVH�
RI� WKH� HURVLRQ� RI� WKH� VXE�DTXLIHU� 3DULVKDQ� DQG�� GHVSLWH� WKH� VXUURXQGLQJ�
OLPHVWRQH�URFNV�DUH�DIIHFWHG�E\�NDUVW�SKHQRPHQD��WKH�JURXQGZDWHU�IORZV�LQ�
RQO\�RQH�GLUHFWLRQ��IURP�WKH�DTXLIHU�WRZDUGV�WKH�ODNH��

,Q�������WKH�DUHD�RI�WKH�$UåDQ�DQG�3DULVKDQ�ODNHV�ZDV�UHFRJQL]HG�E\�
81(6&2�DV�RQH�RI�WKH�PRVW�LPSRUWDQW�HFRV\VWHPV�RQ�WKH�SODQHW��DQG�WRGD\�
LV�� LQ� IDFW�� D� SURWHFWHG� DUHD� �)LJ�� ����� ,W� KRXVHV�� LQ� IDFW��PDQ\� DQLPDO� DQG�
SODQW�VSHFLHV�DW�ULVN�RI�H[WLQFWLRQ��OLNH�WKH�JUD\�SHOLFDQ�DQG�WKH�ZKLWH�KHDGHG�
GXFN�� DQG� LW� LV� DOVR� LPSRUWDQW� VHDVRQDO� GHVWLQDWLRQ� IRU� VRPH� VSHFLHV� RI�
PLJUDWRU\�ELUGV��8S� WR��������\HDUV�DJR�� WKH� IRUHVW� WKDW� VWRRG�EHWZHHQ� WKH�
WZR�ODNHV�ZDV�DOVR�WKH�KDELWDW�RI�WKH�3HUVLDQ�OLRQ��QRZ�IRXQG�RQO\�LQ�VRPH�
SDUWV� RI�$IULFD��ZKR� GLVDSSHDUHG� IURP� WKLV� DUHD� SUREDEO\� GXH� WR� DQ� RYHU�
H[SORLWDWLRQ�RI�WKH�UHVRXUFHV�

/DNHV��5LYHUV�DQG�4DQDWV
6XFK�D� ODQGVFDSH��VKRXOG�KDYH�DOZD\V��FRQWULEXWHG� WR� WUDQVIRUP�WKH�

WHUULWRU\� DURXQG� LQ� D� YHU\� ULFK� DUHD� IXOO� RI� ZDWHU� DQG� RI� OLIH� SRVVLELOLWLHV��
VLQFH� WKH� SURWR�KLVWRULF� WLPHV� DV� ZHOO�� DOWKRXJK� WKRVH� SHULRGV� DUH� QRW�
FRPSOHWHO\�DUFKDHRORJLFDOO\�GRFXPHQWHG��&OHDU�HYLGHQFH�RI�WKLV�LV�WKH�YHU\�
GHHS�GHSRVLW� �FLUFD� ��P��RI� WKH�â S U� ULYHU� IORRG��ZKLFK� FDQ�EH�REVHUYHG�
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DORQJ�WKH�ZKROH�ZHVWHUQ�OLPLW�RI�WKH�FLW\��DQG�ZKLFK��ZLWK�DOWHUQDWLQJ�OD\HUV�
RI� SHEEOHV�� DUFKLWHFWRQLF� VWRQHV� DQG� VRLO� DFFXPXODWLRQV�� LQGLFDWHV� D� ORQJ�
GHSRVLWLRQDO�DQG�ORQJODVWLQJ�VHGLPHQW��)LJV����������

7KLV� ZKROH� DUHD�� LQFOXGLQJ� WKH� VRXWKHUQ� DUHD� QHDU� .D]HUXQ�� LV�
DIIHFWHG�E\�NDUVW�SKHQRPHQD��7KH�LQWHQVH�WHFWRQLF�DFWLYLW\�WKDW�DIIHFWHG�WKH�
=DJURV� DQG� ZKLFK� LV� VWLOO� LQ� SURJUHVV� KDV�� LQGHHG�� IUDFWXUHG� EORFNV� RI�
OLPHVWRQH��DQG� WKH�ZDWHU�KDV�EHKDYHG� WKH�VDPH�ZD\�DV�DQ�DFLG��GLVVROYLQJ�
WKH�URFN�DQG�IRUPLQJ�FKDQQHOV��GHSUHVVLRQV�DQG�KROHV�RQ�$VPDUL�OLPHVWRQH��
JHRORJLFDO� IRUPDWLRQ� GRPLQDQW� LQ� WKLV� UHJLRQ�� ,Q� WKLV� ZD\�� WKH� ZKROH�
.D]HUXQ�% ã S U�DUHD�LV�GRWWHG�ZLWK�VXE�DTXLIHUV�FRQQHFWHG�WRJHWKHU�WR�IRUP�
D�FRPSOH[�K\GURJHRORJLFDO�XQLW� �WKLV�PDNHV� WKH�ZDWHU� IORZ�YHU\�EDODQFHG��
EXW�DOVR�OHDGV�WR�D�GHWHULRUDWLRQ�LQ�ZDWHU�TXDOLW\���

7KH�K\GUR�JHRORJLFDO�FRPSOH[LW\�LV�FOHDUO\�IXUWKHU�HYLGHQFHG�E\�WKH�
SUHVHQFH� RI� D� W\SLFDO�� VWUHDP�OLNH� DQG� VHDVRQDO� ULYHU� ZLWK� SHULRGLFDO� ELJ�
IORRG��DW�OHDVW�WKUHH�VSULQJV�DQG�PDQ\�FDQDOV��SDUWO\�VXEWHUUDQHDQ�DQG�SDUWO\�
RSHQ�DLU��DQG�D��VWLOO�XQGHU�VFUXWLQ\��TDQDW�V\VWHP�PRVWO\��ULJKW�QRZ��UHODWHG�
WR�WKH�5XVWD¶��YLOODJHV��RI�(VODPDEDG�WR�6RXWK��3DQM�PDKDO�DQG�&KDPUDQ�WR�
(DVW��)LJV����������EXW�RQFH��PRVW�SUREDEO\��VHUYLQJ�WKH�FHQWUH�RI�WKH�FLW\��

7KH� SUHVHQFH� RI� UXQQLQJ� ZDWHU� LQVLGH� WKHVH� VXEWHUUDQHDQ� FDQDOV�
FRPLQJ� ERWK� IURP� WKH� ULYHUDQG� WKH� ZDWHU� VSULQJV�� DQG� WKDW� RI� PDQ\� GU\�
TDQDWV��DQFLHQW�DQG�PRGHUQ���PDNH�WKH�VLWXDWLRQ�TXLWH�GLIILFXOW�DQG�FRPSOH[��
ZKRVH� JHR�WHUULWRULDO� UHDVRQV� DUH� QRW� HDV\� WR� H[SODLQ�� LW� VHHPV� UDWKHU�
SODXVLEOH� WKDW� WKH� UXQQLQJ� ZDWHU� LQVLGH� WKH� TDQDWV� LV� FRPLQJ� IURP� WKH�
VXEWHUUDQHDQ� FDQDO� QDPHG� 5XG�H� &KHVKPHK�H� 6DVDQ� UXQQLQJ� WR� %XVKHU��
SUREDEO\�PDGH�LQ�DQFLHQW�WLPHV�DQG�VWLOO�WRGD\�DFWLYH��

7KH� VHZDJH� DQG� ZDWHU� FKDQQHOV� RI� WKH� FLW\� DUH� H[SUHVVLRQV� RI� WKH�
KLJKHVW�OHYHO�RI�WHFKQRORJ\�FKDUDFWHUL]HG�E\�RXWVWDQGLQJ�HIILFLHQF\��
/DNHV�

)DUV� LV� UHODWLYHO\� ULFK� LQ� ZDWHU� DQG� WKHUH� DUH�PDQ\� ULYHUV�� VSULQJV��
ZDWHUIDOOV�DQG�ODNHV��

,Q�DGGLWLRQ�WR�WKH�%DNKWHJDQ�/DNH��WKH�RWKHUV�DUH�WKRVH�RI�0DKDUOX��
3DULVKDQ�)DPXU��)LJ�������DQG�$UåDQ��)LJ�������:LWK�UHJDUG�WR�WKH�ODNHV��LQ�
WKH� ODVW� GHFDGHV�� H[WHQVLYH� VWXGLHV� KDYH� EHHQ� FDUULHG� RXW� RQ� WKH�
FKDUDFWHULVWLFV�RI�YHU\�KLJK�VDOLQH�GHJUHH�RI�WKH�ZDWHUV�RI�WKLV�DUHD��WKURXJK�
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VDPSOLQJ� DQG� ELRFKHPLFDO� DQDO\]HV�� ZKLFK� VKRZHG� VSHFLILF� FKDUDFWHUV� IDU�
UHPRYHG�IURP�WKRVH�RI�WKH�RWKHU�ODNH�DUHDV�

$OO�WKLV�PDGH�WKH�IORUD�DQG�IDXQD�LQ�WKH�DUHD�RI�SDUWLFXODU�LQWHUHVW�IRU�
WKHLU�FDSDELOLW\� WR�DGDSW�DQG�� LQ�SDUWLFXODU�VHYHUDO�VWXGLHV�KDYH�HPSKDVL]HG�
WKH�SDUWLFXODULW\�RI�VRPH�PHGLFLQDO�SODQWV��

3DULVKDQ�ODNH�LV�WKH�ODUJHVW�LQ�)DUV��HYHQ�LI�LW�UHFHLYHV�D�ORZ�LQWDNH�RI�
ZDWHU�IURP�LWV�WULEXWDULHV�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�IRU�WKH�SURFXUHPHQW�RI�
WKH�DTXLIHU�DQG�WKH�HQWLUH�VXUURXQGLQJ�HFRV\VWHP���

7KLV�ODNH�LV�VDOLQH�DQG�XS�WR�WKH���V�WKH�ZDWHU�OHYHOV�ZHUH�YHU\�ORZ�
ZKLFK�LQFUHDVHG�RYHU�WLPH��JLYLQJ�ULVH�WR�D�GHQVH�YHJHWDWLRQ�WKDW�PDQDJHV�WR�
RULJLQDWH�� GHVSLWH� WKH� VDOLQLW\�� WKH� ZDWHU� LV� DOVR� LPSRUWDQW� IRU� WKH�
SKDUPDFHXWLFDO�SURSHUWLHV��/LNH�PRVW�RI�WKH�ODNHV�DQG�LQ�SDUWLFXODU�LQ�)DUV��LW�
GULHV� XS� LQ� WKH� VXPPHU�� DQG� WKLV� OHDGV� WR� D� IXQGDPHQWDO� FKDQJH� LQ� WKH�
F\FOLFDO�QDWXUH�RI�WKH�QHLJKERULQJ�SODQWV�DQG�DQLPDOV��

$ORQJ� ZLWK� WKH� 'DVW�H� $UåDQ� LW� MRLQHG� LQ� ����� WR� IRUP� SDUW� RI� D�
SURWHFWHG� DUHD�� FRYHULQJ� ������� KD��7KH� ODWWHU� LV� D� QDUURZ�PRXQWDLQ� EDVLQ�
ORFDWHG�DW�����P�DERYH�WKHVHD�OHYHO��ZKLFK�H[WHQGV�IURP�D�KLJKHU�DQJOH�WR�
WKH�(DVW��ZKHUH�LW�KDV�EHHQ�VXSSRVHG�WR�IHHG�WKH�3DULVKDQ�ODNH�

/RFDWHG�LQ�DQ�DUHD�SURWHFWHG�E\�PRXQWDLQV�RQ�ERWK�VLGHV��QRZ�VLWV�RQ�
DQ� LPSRUWDQW� URXWH� RI� FRPPXQLFDWLRQ� EHWZHHQ� 1RUWK� DQG� 6RXWK� LQ� WKH�
YLFLQLW\�RI�WKH�FHQWHUV�RI�6KLUD]��1XUDEDG�DQG�.D]HUXQ��,W�LV�D�VHDVRQDO�ODNH�
ZKLFK��HYHQ�DIWHU�UDLQ\�ZLQWHUV�UHDFKHV������KD�DQG�ZKLFK�GXULQJ�SHULRGV�RI�
GURXJKW� EHFRPHV� PXGG\�� 2YHU� WLPH� LW� SURYHG� WR� EH� FUXFLDO� IRU� WKH�
SUHGRPLQDQWO\�DJULFXOWXUDO�HFRQRP\�RI�)DUV��7KLV�EDVLQ�LQ�DOO�WKH�DJHV��KDV�
EHHQ� FUXFLDO� IRU� JUD]LQJ� DQG� FXOWLYDWLRQ�� HQVXULQJ� LPSRUWDQW� SURGXFWV��
SDUWLFXODUO\�DOPRQGV��
5LYHUV�

7KH�PRVW� LPSRUWDQW� ULYHU� LV�.RU�ZKLFK�HPSWLHV� LQWR� WKH�%DNKWHJDQ�
/DNH�� $OVR� LPSRUWDQW� DUH� WKH� )RUX]� $EDG�� 4DUH� $PDM� DQG� )DKOLDQ�
RULJLQDWLQJ�IURP�WKH�PRXQWDLQV�RI�WKH�UHJLRQ�DQG�VSLOO�LQ�WKH�3HUVLDQ�*XOI�

7KH� ULYHU� â S U�ZDV� ERUQ� LQ� WKH�PRXQWDLQV� DURXQG� WKH� ODNH�$UåDQ�
�)LJ�� ���� DQG� HPSWLHV� LQWR� WKH� 3HUVLDQ� *XOI�� DERXW� ��NP� IURP� WKH� URDG�
EHWZHHQ�6KLUD]�DQG�.D]HUXQ��7KLV�UXQV�WKURXJK�D�QDUURZ�JRUJH�FDOOHG�7DQJ�
H� ZJ Q��DQG�WKHQ�FRQWLQXLQJ�WR�WKH�6RXWK�UHDFKLQJ�% ã S U�FLW\��7KH�ULYHU�
GLYLGHV� LQWR� WZR� RURJUDSKLF� SDGV� WKURXJK�� DQG� D� EULGJH� QHDU� WKH� FLW\�ZDV�
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EXLOW��)RUPHUO\��WKH�ULYHU�IORZHG�RXW�RI�WKH�FLW\�DQG�DOVR�UHDFKHG�WKH�LQVLGH��
SUREDEO\� DUWLILFLDOO\� GLYHUWHG� LQ� RUGHU� WR� VXSSO\� LWV� DTXLIHU�� 7RJHWKHU�ZLWK�
'DODN\�LV�D�VDOLQH�ULYHU��6DWHOOLWH�LPDJH�WUDFHV�WKH�SDWK�RI�â S U�ULYHU�IURP�
LWV�VRXUFH�WR�WKH�VLWH��7KH�ULYHU�LV�DOVR�YHULILDEOH�E\�FOHDU�VLJQV�RI�LWV�SDVVDJH�
SUHVHQW�RQ�WKH�FOLIIV�QHDU�WKH�WRZQ�ZKHUH�WKH\�ZHUH�IRXQG�VL[�6DVVDQLG�URFN�
UHOLHIV��ZKLFK�VKRZ�HYLGHQFH�RI�ULVLQJ�ZDWHU�OHYHOV�LQ�WKH�SDVW����

$W� WKH� 7DQJ�H� ZJ Q� WKH� ULYHU� IRUPV� D� IRUG�� XVHG� VLQFH� DQFLHQW�
WLPHV��5LFH������������ILJ������ ,Q� WKLV�DUHD� WKH�ULYHU� LV�IHG�E\�XQGHUJURXQG�
ZDWHU� UHVHUYHV�� ZKLFK� DOVR� SURPRWH� DJULFXOWXUH� WKDQ� LW� LV� DV� D� YHU\� IHUWLOH�
DUHD� �*KLUVKPDQ� ������ ����� 7KH� VXE�DTXLIHU� RI� 6DVDQ�� WKH� KLVWRU\� RI� WKH�
IRUPDWLRQ�RI�ZKLFK�LV�ZLWQHVVHG�E\�D�VWUDWLJUDSKLF�VHTXHQFH�RXWFURSSLQJ�LQ�
WKH�1RUWK�:HVW�RI� WKH�7DQJ�H� ZJ Q�� VHQGV� LWV�ZDWHUV� WR� WKDW�RI�5HQMDQ��
ORFDWHG�DW�WKH�KLJKHVW�HOHYDWLRQ�����P�DERYH�WKH�VHD�OHYHO���WKLV�RFFXUV�ZKHQ�
WKH� SUHFLSLWDWLRQ� H[FHHGV� ��PP� LQ� ��� KRXUV�� ZKLFK� FDXVHV� DQ� DEUXSW� DQG�
UDSLG�FKDQJH�LQ�SUHVVXUH� LQ� WKH�DTXLIHU��0LODQRYLF��$JKLOL����������������
�����������
4DQDWV�

$OPRVW� DOO� WKH� DQFLHQW� ,UDQLDQ� VHWWOHPHQWV� DUH� ORFDWHG� QHDU� WKH� VR�
FDOOHG�4DQDW��$UDE��RU�.DUH]��IURP�3HUVLDQ���UHDO�WHFKQRORJLFDO�SLYRW�ZKLFK�
UHYROYHV�DURXQG�WKH�FUHDWLRQ�DQG�GLVVHPLQDWLRQ�RI�ZHOO�NQRZQ�JDUGHQV�DQG�
DUDEOH�ODQG��7KH�ZDWHU�V\VWHP�RI�TDQDWV�GUDLQDJH�LV�D�SDUWLFXODU�WHFKQRORJ\�
IRU� WKH� H[SORLWDWLRQ� RI� ZDWHU� UHVRXUFHV� LQ� VHPL�DULG� DQG� GHVHUW� UHJLRQV��
DOUHDG\�GHYHORSHG�LQ�YHU\�DQFLHQW�WLPHV��

,Q�% ã S U�WKHUH�LV�D�ODUJH�QXPEHU�RI�TDQDW��)LJ�������DQG�RQO\�D�IHZ�
SRLQWV�ZLWK� WKH� JUHDWHVW� SUHVHQFH� RI�ZDWHU�� IRU� WKH� EHWWHU� XQGHUVWDQGLQJ� RI�
WKH�DTXLIHU�H[SORLWDWLRQ�RI�WKH�VLWH��7KH�V\VWHP�LV�EDVHG�RQ�WKH�FRQVWUXFWLRQ�
��7KHVH�KDYH�FRQVLGHUDEOH�VL]H�������P��DQG�DUH�ORFDWHG�UHVSHFWLYHO\�IRXU�RQ�WKH�ULJKW�DQG�
WZR�RQ� WKH� OHIW�� ,Q� DGGLWLRQ� WR� WKH� ILQGLQJV� LV� WR�EH�PHQWLRQHG��QHDU� WKH� ULYHU� LQ� WKH�FDYH�
0XGDQ����P�DSSUR[��KLJK��WKH�GLVFRYHU\�RI�WKH�LPSRVLQJ�VWDWXH�RI�â S U�,��P�KLJK�DSSUR[��
â S U¶V�FDYH��NDUVW�LQ�RULJLQ��KDV�IRUPHG�GXH�WR�WKH�HURVLRQ�RI�WKH�EDVH�RI�7DQJ�H� ZJ Q�
E\� WKH� ULYHU�â S U��ZKLFK� UHDFKHG� DV� D� ORZHU� OHYHO��7KH� FDYH� LQ�TXHVWLRQ� LV� IDPRXV�DV� LW�
KRXVHV�D�PRQXPHQWDO�PXWLODWHG�VWDWXH�RI�WKH�NLQJ�â S U�,��VRQ�RI�$UGDVKLU�,��ILUVW�UXOHU�RI�
WKH�6DVVDQLDQ�G\QDVW\���P�KLJK�DQG�FDUYHG�IURP�D�URFN\�SLOODU�RI�WKH�FDYH��WKH�VWDWXH�ZDV�WR�
SRUWUD\� WKH�NLQJ�VWDQGLQJ��ZLWK�KLV�ULJKW�DUP�UHVWLQJ�RQ� WKH�RWKHU�VLGH�DQG�SHUKDSV�RQ� WKH�
VZRUG��WKH�EHDUGHG�KHDG�ZLWK�ORQJ�ZKLVNHUV�LV�IUDPHG�E\�YROXPLQRXV�ZDY\�KDLU��SRVLQJ�RQ�
ZKLFK�WKH�FUHQHOODWHG�FURZQ��
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RI� XQGHUJURXQG� KRUL]RQWDO� GUDLQDJH� WXQQHOV�� SURYLGHG� ZLWK� YHUWLFDO� ZHOOV��
FDSDEOH� RI� UHFHLYLQJ� ZDWHUV� RI� DQ� DTXLIHU�� 7KH� XQGHUJURXQG� WXQQHO� LV�
FRQQHFWHG� WR� WKH� VXUIDFH� WKURXJK� WKH� ZHOOV� ZLWK� YHUWLFDO� YHQWLODWLRQ�� LW� LV�
FRQVWLWXWHG� E\� DQ� DFWLYH� SDUW� GUDLQLQJ� XSVWUHDP�� QDPHO\� WKH� RQH� WKDW�
SHQHWUDWHV�LQ�WKH�K\GURJHRORJLFDO�OHYHOV��DQG�D�SDUW�QRUPDOO\�IXQFWLRQLQJ�DV�
DGGXFWRU�WKDW�UHDFKHV�XS�WR�WKH�SRLQWV�RI�GLVWULEXWLRQ�RI�ZDWHUV��DJULFXOWXUDO�
DUHDV��RU�LQKDELWHG�PRUH�GRZQVWUHDP��,W� LV�D�OLWWOH�TXHVWLRQDEOH�RQ�WKH�VWDWH�
RI� RXU� NQRZOHGJH� WKH� QHDU�HDVWHUQ� RULJLQ� RI� WKLV� V\VWHP�� ZKLFK� KDV� VHHQ��
KRZHYHU�� D� VSUHDG�� DOEHLW� UHGXFHG�� LQ� WKH� (XURSHDQ� DUHDV� VXFK� DV� 6SDLQ��
VRXWKHUQ� ,WDO\�� DQG� DOVR� 1RUWK� $IULFD�� $UDE� SHQLQVXOD�� &HQWUDO� $VLD� DQG�
&KLQD�� ,Q� ,UDQ� WKHUH� DUH� DERXW� ������� PRGHUQ� TDQDW� ZKLFK� LQFOXGH� PRUH�
WKDQ���������NP�RI�XQGHUJURXQG�FKDQQHOV��7KH�V\VWHP�SURYLGHV�WKH�����RI�
DOO�WKH�ZDWHU�XVHG�LQ�WKH�FRXQWU\��QRW�RQO\�IRU�LUULJDWLRQ�EXW�DOVR�IRU�GRPHVWLF�
SXUSRVHV�� -XVW� WKLQN� IRU� H[DPSOH�� WKDW� XQWLO� D� IHZ� \HDUV� DJR� �EHIRUH� WKH�
FRQVWUXFWLRQ�RI�WKH�.DUDM�GDP��WKH�LQKDELWDQWV�RI�7HKUDQ�FLW\�GHSHQGHG�IRU�
WKHLU� HQWLUH� ZDWHU� VXSSO\� E\� D� V\VWHP� RI� TDQDWV� SURYLGLQJ� WR� GUDZ� ZDWHU�
IURP�WKH�KLOOV�DW�WKH�IRRW�RI�WKH�(OEUX]�PRXQWDLQV��7KH�ZRUN�RI�FRQVWUXFWLRQ�
RI�TDQDWV�EHJLQV�ZLWK�D�WKRURXJK�LQVSHFWLRQ�RI�WKH�JURXQG�E\�DQ�H[SHUW�KLUHG�
E\�WKH�RUJDQL]HUV��

$�V\VWHP�RI�TDQDWV�LV�XVXDOO\�GXJ�LQWR�WKH�VORSH�RI�D�PRXQWDLQ�RU�LQ�
WKH�KLOO\�SDUW�ZKHUH� WKH�PDWHULDO�GUDJJHG�DORQJ�WKH�VORSH�IRUPV�DQ�DOOXYLDO�
GHSRVLW�� 7KH� FKDUJH� RI� H[SORUDWLRQ� FDUHIXOO\� H[DPLQHV� WKHVH� DOOXYLDO�
IRUPDWLRQV�� JHQHUDOO\� GXULQJ� WKH� DXWXPQ�� VHHNLQJ� WUDFHV� RI� VHHSLQJ� LQWR�
VXUIDFH�RU� VOLJKW� YDULDWLRQV� LQ� YHJHWDWLRQ� WKDW�PD\� VXJJHVW� WKH�SUHVHQFH�RI�
KLGGHQ�ZDWHU� VRXUFHV� LQ� WKH� KLOO\� SDUW�� 7ZR� GLJJHUV�� FDOOHG�PXTDQQL� IL[� D�
ZLQFK�RQ�WKH�VXUIDFH�WR�OLIW�WKH�PDWHULDO�GLJJLQJ�WKURXJK�EXFNHWV�RI�OHDWKHU�
DQG�SURFHHG�WR�GLJ�D�YHUWLFDO�VKDIW�DERXW�D�PHWHU�LQ�GLDPHWHU��D�PDQ�ZRUNLQJ�
ZLWK� D� KRH�� DQG� WKH� RWKHU� ZLWK� D� VKRUW�KDQGOHG� VSDGH�� ZKLOH� WZR� RWKHU�
ZRUNHUV� RQ� WKH� H[FDYDWLRQ� HQVXUH� WKH� FRQWLQXDWLRQ� RI� WKH� ZRUN��
:KHQ�WKH\�DUULYH�DW�WKH�PRLVW�OD\HU�RI�D�SRWHQWLDO�ZDWHU�WDEOH��D�KROH�LV�GXJ��
VR� \RX� WKHQ� GHFLGH� WR� FRQWLQXH� RU� QRW� DQG� WR� GLUHFW� WKH�TDQDW� WR� D� FHUWDLQ�
SODFH��
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)LHOG�$FWLYLWLHV�LQ�������E\�*��0DUHVFD�
7KH� MRLQW� ,UDQLDQ�,WDOLDQ� WHDP� ZRUNHG� DW� SRLQWV� ��� ��� �� LQGLFDWHG�

DERYH� �LQIUD�� ������ IROORZLQJ� WKH� XVXDO� DSSURDFK� RI� D� ³ODQGVFDSH�
DUFKDHRORJ\´�� ZKHUH� WKH� WHUULWRU\� �SK\VLFDO�� JHRORJLFDO� DQG� KXPDQ�� LV�
FRQVLGHUHG�DV�D�XQLWDU\�HOHPHQW�WR�EH�LQYHVWLJDWHG�DV�D�ZKROH��LQFOXGLQJ�WKH�
DUFKDHRORJLFDO�HYLGHQFHV��

7KH�GLJLWDO�SKRWRJUDSKLF�GRFXPHQWDWLRQ�LV�FRUUHODWHG�WR�*36�SRLQWV�
�JHR�WDJJHG��� DQG� LV� JRLQJ� WR� EH� GLVSOD\HG� DQG� TXHULHG� LQ� D� *,6� V\VWHP��
7KHVH� DFWLYLWLHV� DUH� ERWK� XVDEOH� IRU� PDSSLQJ� WKH� GLIIHUHQW� DUFKDHRORJLFDO�
HYLGHQFHV� �IRU� D� EHWWHU� XQGHUVWDQGLQJ� RI� WKH� WRSRJUDSKLF� OD\RXW��� DQG� D�
IXWXUH� VKDULQJ�RI�GDWD�ZKLFK�FDQ�EH�H[SORLWHG� IRU� D� VFLHQWLILF� DQG� WRXULVWLF�
PDQDJHPHQW�RI�WKH�FXOWXUDO�KHULWDJH��

7KH� YHU\� ULFK� WHUULWRULDO� FRPSOH[LW\� RI� WKH� % ã S U� DUHD� LV� FOHDUO\�
HYLGHQFHG�WKURXJK�WKH�SUHVHQFH�RI�GLIIHUHQW�IDFWRUV�ZKRVH�LQWHUSUHWDWLRQ��LQ�
RXU� RSLQLRQ�� FRXOG� KHOS� YHU\� PXFK� WKH� JHQHUDO� XQGHUVWDQGLQJ� RI� WKH� FLW\�
OD\RXW��0DQ\� ORZ� O\LQJ� GHSRVLWLRQDO� DUHD� �//'$���PRVWO\� VSUHDGLQJ� RYHU�
WKH�ZHVWHUQ�DQG�WKH�VRXWKHUQ�VLGH�RI�WKH�FLW\�DQG�FOHDUO\�IXOO�RI�ZDWHU�YLVLEOH�
IURP�WKH�DHULDO�SKRWRV�RI�WKH���V��VXJJHVW�WKH�SRVVLELOLW\�RI�WKH�SUHVHQFH�RI�
DJULFXOWXUDO�ILHOGV��2WKHU�//'$�FORVH�WR�SRVVLEO\�DUHDV�RI�EXLOGLQJV�VKRXOG�
VWLOO� WR� EH� FRUUHFWO\� HYLGHQFHG� DQG� LQWHUSUHWHG� DFFRUGLQJ� WR� WKH� XUEDQ�
FRPSOH[LW\�RI�VXFK�D�ODUJH�FLW\���
/LVW�RI�WKH�6XUYH\HG�(YLGHQFHV�
$UHD��
/RFDWLRQ��LPPHGLDWHO\�DW�1RUWK�:HVW�RI�WKH�&ROXPQV�DUHD��
:*6���&RRUGLQDWHV��WKH�FHQWUH�RI�WKH�DUHD�LV�DSSUR[LPDWHO\�''�����������
�ODW����������������ORQJ����
7\SRORJ\�� PRXQG�OLNH� VWULS� RI� VRLO�� SRVVLEO\� ZLWK� UHVLGXDO� VRLO� IURP�
VHFRQGDU\�GHSRVLW��
0RUSKRORJ\��KLJK�HOHYDWHG�PRXQG�ZLWK�D�VXE�FLUFXODU�VKDSH��D�TXLWH�UHJXODU�
SHULPHWHU�DQG�D�VOLJKWO\�FRQYH[�SURILOH��UDWKHU�IODW�RQ�LWV�WRS���VORSLQJ�WR�WKH�
VRXWK�ZHVWHUQ�VLGH�
'HVFULSWLRQ��SDUWO\�XQH[FDYDWHG�VRLO��ZLWK�RQH�VXIILFLHQWO\�ORQJ�RSHQ�VHFWLRQ�
WR� WKH� HDVW�� ZLWK� VFDUFH� YHJHWDWLRQ� RQ� WKH� UDWKHU� SODLQ� WRS�� DQ� DPSOH�
YHJHWDWLRQ� DUHD� LV� IRXQG� DW� 1RUWK�:HVW� DURXQG� WKH� YHU\� EDGO\� SUHVHUYHG�
UHPDLQV�RI�D�TXDGUDQJXODU�URRP��ODUJH�DPRXQW�RI�PLGGOH�DQG�ELJ�VL]HG�VWRQH�
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DUH�VHHPLQJO\�XVHG�WR�FRQWDLQ�WKH�QRUWKHUQ�DQG�SDUWLDOO\�WKH�HDVWHUQ�VLGHV�RI�
WKH�DUHD��
6FDWWHU� RI� FHUDPLF� PDWHULDO�� ORZ�GHQVLW\� VFDWWHU� RI� SRWWHU\� IUDJPHQWV�
�PRVWO\�XQ�GLDJQRVWLF�DQG�XQJOD]HG�SRWVKHUGV���
$UHD��
/RFDWLRQ��LPPHGLDWHO\�(DVW�RI�$UHD���DQG�IURP�WKLV�GLYLGHG�E\�D�VPDOO�VWUHHW�
UXQQLQJ�ZLWK�DQ�(DVW�:HVW�D[LV��
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
������������ODW����������������ORQJ����
7\SRORJ\�� PRXQG�OLNH� VWULS� RI� VRLO�� SRVVLEO\� ZLWK� UHVLGXDO� VRLO� IURP�
VHFRQGDU\�GHSRVLW��
0RUSKRORJ\�� KLJK�HOHYDWHG� PRXQG� ZLWK� D� VXE�UHFWDQJXODU� VKDSH�� D� TXLWH�
UHJXODU�SHULPHWHU�DQG�D�UDWKHU�IODW�WRS��
'HVFULSWLRQ��SDUWO\�XQH[FDYDWHG�VRLO�ZLWK�RQH�VXIILFLHQWO\�ORQJ�RSHQ�VHFWLRQ�
WR� WKH� ZHVW�� ZLWK� VFDUFH� YHJHWDWLRQ� RQ� WKH� UDWKHU� SODLQ� WRS�� YHJHWDWLRQ� LV�
ODUJHO\�IRXQG�DOO�DURXQG�DW�VRXWK�DQG�DW�QRUWK��ZKHUH�LW�OHDYHV�YLVLEOH�D�ODUJH�
VHWWOHG� DUHD�� D� ODUJH� DPRXQW� RI� PLGGOH� DQG� ELJ�VL]HG� VWRQHV� �$UHD� ��� VHH�
LQIUD�� ZDV� XVHG� WR� UHWDLQ� WKH� HDVWHUQ� VLGH� RI� WKH� DUHD�� PRUHRYHU�� PDQ\�
TXDGUDQJXODU� VKDSHG� URRPV� DUH� GHWHFWDEOH� DW� ERWK� WKH� ORZHU� VLGHV� RI� WKH�
DUHD��DOO�DURXQG��
6FDWWHU� RI� FHUDPLF� PDWHULDO�� PHGLXP�GHQVLW\� VFDWWHU� RI� SRWWHU\� IUDJPHQWV�
�PRVWO\�XQ�GLDJQRVWLF�DQG�XQJOD]HG�SRWVKHUGV��HYHQ�LI�VRPH�GLDJQRVWLF�DQG�
JOD]HG�SRWVKHUGV�DUH�DOVR�IRXQG���
$UHD���
/RFDWLRQ��LPPHGLDWHO\�(DVW�RI�$UHD����
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
������������ODW�����������ORQJ����
7\SRORJ\�� UHJXODU� DQG� SUREDEO\� DUWLILFLDO� �IURP� VHFRQGDU\� GHSRVLW��
DFFXPXODWLRQ�RI�VWRQHV��
0RUSKRORJ\�� KLJK�HOHYDWHG� DFFXPXODWLRQ� RI� VWRQHV� ZLWK� D� VXE�UHFWDQJXODU�
VKDSH��D�TXLWH�UHJXODU�SHULPHWHU�DQG�D�UDWKHU�IODW�WRS��
'HVFULSWLRQ��GLDSKUDJP�RI�PLGGOH�DQG�ELJ�VL]HG�VWRQHV�EHWZHHQ�$UHD���DQG�
$UHD� �� �VHH� LQIUD��� UHWDLQLQJ� ERWK� DUFKDHRORJLFDO� DQG� QRW� DUFKDHRORJLFDO�
UHPDLQV��
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6FDWWHU� RI� FHUDPLF� PDWHULDO�� WKHUH� VHHPV� WR� EH� QR� VFDWWHU� RI� SRWWHU\�
IUDJPHQWV��
$UHD��
/RFDWLRQ�� QRUWK�HDVWHUQ� H[WHQVLRQ� RI� $UHD� ��� ZKLFK� IURP� WKLV� WXUQV�
QRUWKZDUGV��
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''� �������
�ODW�������������ORQJ����
7\SRORJ\�� PRXQG�OLNH� VWULS� RI� VRLO�� SRVVLEO\� ZLWK� UHVLGXDO� VRLO� IURP�
VHFRQGDU\�GHSRVLW��
0RUSKRORJ\�� KLJK�HOHYDWHG� PRXQG� ZLWK� D� VXE�UHFWDQJXODU� VKDSH�� D� TXLWH�
UHJXODU�SHULPHWHU�DQG�D�UDWKHU�IODW�WRS��
'HVFULSWLRQ��SDUWO\�XQH[FDYDWHG�VRLO��ZLWK�D� ODUJH�DPRXQW�RI�YHJHWDWLRQ�RQ�
WKH� UDWKHU� SODLQ� WRS�� ZKRVH� VXUIDFH� LV� FKDUDFWHULVHG� E\� WKH� SUHVHQFH� RI�
SRWVKHUGV� DQG� D�PDMRU� GHQVLW\� RI� VPDOO� VWRQHV� DQG�RU� SHEEOHV�� WKH� HDVWHUQ�
VLGH�RI�WKH�DUHD�LV�UHWDLQHG�E\�D�ODUJH�DPRXQW�RI�PLGGOH�DQG�ELJ�VL]HG�VWRQHV�
�$UHD� ���� ,Q� WKH� QRUWK�HDVWHUQ� FRUQHU� ODUJH� TXDQWLWLHV� RI�PLGGOH� DQG� ODUJH�
VL]HG� VWRQHV� DUH� SUHVHQW� SRVVLEO\� WR� FRQWDLQ� WKH� VLGHV� RI� WKH� $UHD�� 7KH�
ZHVWHUQ� VLGH� VORSHV� WRZDUGV� D� QHDUE\� XUEDQL]HG� DUHD� ZKHUH� VWUXFWXUDO�
UHPDLQV�DUH�ORFDWHG��LQ�SDUWLFXODU��D�TXDGUDQJXODU�VKDSHG�URRP�LV�GHWHFWDEOH�
DW�WKH�ORZHU�SDUW�RI�WKH�QRUWK�ZHVWHUQ�FRUQHU��
6FDWWHU� RI� FHUDPLF� PDWHULDO�� PHGLXP�GHQVLW\� VFDWWHU� RI� SRWWHU\� IUDJPHQWV�
�PRVWO\�XQ�GLDJQRVWLF�DQG�XQJOD]HG�SRWVKHUGV��HYHQ�LI�VRPH�GLDJQRVWLF�DQG�
JOD]HG�SRWVKHUGV�DUH�DOVR�IRXQG��LQFOXGLQJ�VRPH�SRWWHU\�GLVNV���
$UHD����
/RFDWLRQ��LQ�WKH�QRUWK�ZHVWHUQ�FRUQHU�RI�WKH�FLW\��DORQJ�WKH�ZHVWHUQ�OLPLW�RI�
WKH�VLWH�DQG�QRW�YHU\�IDU�IURP�WKH�KRXVH�RI�WKH�0LVVLRQ��
:*6���&RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\�''���������
�ODW����������������ORQJ����
7\SRORJ\��PRXQG�OLNH�VWULS�RI�VRLO��
0RUSKRORJ\�� KLJK�HOHYDWHG�PRXQG�ZLWK� D�QDUURZ�VXE�UHFWDQJXODU�HOOLSWLFDO�
VKDSH��D�UDWKHU�LUUHJXODU�SHULPHWHU�DQG�DQ�HVVHQWLDOO\�FRQYH[�SURILOH�HYHQ�LI�
ZLWK�D�UDWKHU�IODW�WRS��
'HVFULSWLRQ��DUHD�ZLWK�DPSOH�YHJHWDWLRQ�DQG�D�PHGLXP�ORZ�FRQFHQWUDWLRQ�RI�
VWRQHV��HVSHFLDOO\�RQ�WKH�WRS�DQG�RI�VPDOO�GLPHQVLRQV���WZR�EHQFKPDUNV�DUH�
ORFDWHG�RQ� WKH�UDWKHU� IODW� WRS��$W� WKH�VLGH� WKHUH�DUH�XQVHWWOHG� ORZ�O\LQJ�IODW�
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GHSRVLWLRQDO� DUHDV�� 7KH� DUHD� VHHPV� WR� EH� LQWHUSUHWDEOH� DV� D� SRUWLRQ� RI� WKH�
H[WHUQDO�XUEDQ�ZDOO��
6FDWWHU�RI�FHUDPLF�PDWHULDO��ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV��
$UHD�����
/RFDWLRQ��LQ�WKH�QRUWK�ZHVWHUQ�FRUQHU�RI�WKH�FLW\��DORQJ�WKH�ZHVWHUQ�OLPLW�RI�
WKH�VLWH�DQG�YHU\�FORVH�WR�$UHD������WR�1RUWK���QRW�YHU\�IDU�IURP�WKH�KRXVH�RI�
WKH�0LVVLRQ��
:*6���&RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\�''���������
�ODW����������������ORQJ����
7\SRORJ\��PRXQG�OLNH�VWULS�RI�VRLO��
0RUSKRORJ\�� KLJK�HOHYDWHG�PRXQG�ZLWK� D�QDUURZ�VXE�UHFWDQJXODU�HOOLSWLFDO�
VKDSH��D�UDWKHU�LUUHJXODU�SHULPHWHU�DQG�DQ�HVVHQWLDOO\�FRQYH[�SURILOH�HYHQ�LI�
ZLWK�D�UDWKHU�IODW�WRS��
'HVFULSWLRQ��DUHD�ZLWK�DPSOH�YHJHWDWLRQ�DQG�D�PHGLXP�ORZ�FRQFHQWUDWLRQ�RI�
VWRQHV��HVSHFLDOO\�RQ�WKH�WRS�DQG�RI�VPDOO�GLPHQVLRQV���$W�WKH�VLGH�WKHUH�DUH�
XQVHWWOHG� ORZ�O\LQJ� IODW� GHSRVLWLRQDO� DUHDV�� 7KH� DUHD� VHHPV� WR� EH�
LQWHUSUHWDEOH�DV�D�SRUWLRQ�RI�WKH�H[WHUQDO�XUEDQ�ZDOO��
6FDWWHU�RI�FHUDPLF�PDWHULDO��YHU\�ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV��
$UHD����
/RFDWLRQ��LQ�WKH�QRUWK�ZHVWHUQ�FRUQHU�RI�WKH�FLW\��DORQJ�WKH�ZHVWHUQ�OLPLW�RI�
WKH�VLWH�DQG�YHU\�FORVH�WR�$UHD������WR�1RUWK���QRW�YHU\�IDU�IURP�WKH�KRXVH�RI�
WKH�0LVVLRQ��
7\SRORJ\��PRXQG�OLNH�VWULS�RI�VRLO��
0RUSKRORJ\�� KLJK�HOHYDWHG�PRXQG�ZLWK� D�QDUURZ�VXE�UHFWDQJXODU�HOOLSWLFDO�
VKDSH��D�UDWKHU�LUUHJXODU�SHULPHWHU�DQG�DQ�HVVHQWLDOO\�FRQYH[�SURILOH�HYHQ�LI�
ZLWK�D�UDWKHU�IODW�WRS��
'HVFULSWLRQ��DUHD�ZLWK�DPSOH�YHJHWDWLRQ�DQG�D�PHGLXP�ORZ�FRQFHQWUDWLRQ�RI�
VWRQHV��HVSHFLDOO\�RQ�WKH�WRS�DQG�RI�VPDOO�GLPHQVLRQV���$W�WKH�VLGH�WKHUH�DUH�
XQVHWWOHG� ORZ�O\LQJ� IODW� GHSRVLWLRQDO� DUHDV�� 7KH� DUHD� VHHPV� WR� EH�
LQWHUSUHWDEOH�DV�D�SRUWLRQ�RI�WKH�H[WHUQDO�XUEDQ�ZDOO��
6FDWWHU�RI�FHUDPLF�PDWHULDO��YHU\�ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV��
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$UHD��
/RFDWLRQ�� EHKLQG� WKH� KRXVH�RI� WKH�0LVVLRQ�� DORQJ� WKH�ZHVWHUQ� OLPLW� RI� WKH�
VLWH��
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
������������ODW��������������ORQJ����
7\SRORJ\��PRXQG�OLNH�VWULS�RI�VRLO��
0RUSKRORJ\�� KLJK�HOHYDWHG�PRXQG�ZLWK� D�QDUURZ�VXE�UHFWDQJXODU�HOOLSWLFDO�
VKDSH��D�UDWKHU�LUUHJXODU�SHULPHWHU�DQG�DQ�HVVHQWLDOO\�FRQYH[�SURILOH�HYHQ�LI�
ZLWK�D�UDWKHU�IODW�WRS��
'HVFULSWLRQ��DUHD�ZLWK�DPSOH�YHJHWDWLRQ�DQG�D�PHGLXP�ORZ�FRQFHQWUDWLRQ�RI�
VWRQHV��HVSHFLDOO\�RQ�WKH�WRS�DQG�RI�VPDOO�GLPHQVLRQV���$W�WKH�VLGH�WKHUH�DUH�
XQVHWWOHG� ORZ�O\LQJ� IODW� GHSRVLWLRQDO� DUHDV�� 7KH� DUHD� VHHPV� WR� EH�
LQWHUSUHWDEOH�DV�D�SRUWLRQ�RI�WKH�H[WHUQDO�XUEDQ�ZDOO��
6FDWWHU�RI�FHUDPLF�PDWHULDO��YHU\�ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV��
$UHD��
/RFDWLRQ�� MXVW�EHKLQG� WKH�KRXVH�RI� WKH�0LVVLRQ�� DORQJ� WKH�ZHVWHUQ� OLPLW�RI�
WKH�VLWH��
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
������������ODW�������������ORQJ����
7\SRORJ\��PRXQG�OLNH�VWULS�RI�VRLO��
0RUSKRORJ\�� KLJK�HOHYDWHG�PRXQG�ZLWK� D�QDUURZ�VXE�UHFWDQJXODU�HOOLSWLFDO�
VKDSH��D�UDWKHU�LUUHJXODU�SHULPHWHU�DQG�DQ�HVVHQWLDOO\�FRQYH[�SURILOH�HYHQ�LI�
ZLWK�D�UDWKHU�IODW�WRS��
'HVFULSWLRQ��DUHD�ZLWK�DPSOH�YHJHWDWLRQ�DQG�D�PHGLXP�ORZ�FRQFHQWUDWLRQ�RI�
VWRQHV��HVSHFLDOO\�RQ�WKH�WRS�DQG�RI�VPDOO�GLPHQVLRQV���$W�WKH�VLGH�WKHUH�DUH�
XQVHWWOHG� ORZ�O\LQJ� IODW� GHSRVLWLRQDO� DUHDV�� 7KH� DUHD� VHHPV� WR� EH�
LQWHUSUHWDEOH�DV�D�SRUWLRQ�RI�WKH�H[WHUQDO�XUEDQ�ZDOO��
6FDWWHU� RI� FHUDPLF� PDWHULDO�� WKHUH� VHHPV� WR� EH� QR� VFDWWHU� RI� SRWWHU\�
IUDJPHQWV��
$UHD��
/RFDWLRQ��QRUWK�RI�WKH�EULGJH��DORQJ�WKH�ZHVWHUQ�OLPLW�RI�WKH�VLWH��
:*6���&RRUGLQDWHV��WUDFHV�RI�WKH�HYLGHQFH�FDQ�EH�GHWHFWHG�DW�OLVW�IURP�''�
�������� �ODW��� ��������� �ORQJ��� DQG� XQWLO�''������������ �ODW��� ����������
�ORQJ����
7\SRORJ\��GHOLPLWDWLRQ�RI�WHUUDFHG�ILHOGV��
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0RUSKRORJ\�� ODUJH� H[WHQGHG� DUHD�� WHUUDFHG� VRLO� ZLWK� ODUJH� YHJHWDWLRQ�
UHPDLQV��DERYH�WKH�OHYHO�RI�WKH�ORZ�O\LQJ�GHSRVLWLRQDO�DUHD�GLVWULEXWHG�LQ�WKH�
SRUWLRQ�RI�WKH�VLWH�DURXQG�WKH�KRXVH�RI�WKH�0LVVLRQ�DQG�DORQJ�WKH�ULYHU��
'HVFULSWLRQ�� WZR� RU� WKUHH� WHUUDFHG� OHYHOV� DUH� PDUNHG� E\� WKH� SUHVHQFH� RI�
VPDOO� DQ� ORZ�HOHYDWHG�ZDOOHG� OLQHV� UXQQLQJ� IURP�ZHVW� WR� HDVW�� DW� WKH� WRS��
PRUH�WR�HDVW��VRPH�VWUXFWXUDO�UHPDLQV�DUH�ORFDWHG��VPDOO�ZDOOV�³$´�DQG�³%´��
ZLWK� WKH� ILUVW� UXQQLQJ� XS�� PRUH� RU� OHVV� UHJXODUO\�� WR� WKH� WRS� ZKHUH� D�
TXDGUDQJXODU�DQG�D�FLUFXODU�DOLJQPHQW�RI�VWRQHV�DUH�UHPDUNDEO\�ORFDWHG��WKH�
ILUVW� OHYHO� LV� WKH� RQH� RI� WKH� SODLQ� ORZ� O\LQJ� GHSRVLWLRQDO� DUHDV�� WKH� VHFRQG�
OHYHO�JRHV�DORQJ�WKH�SUREDEO\�SURORQJDWLRQ�RI�WKH�VPDOO�ZDOO�³$´�UXQQLQJ�LQ�
D�FXUYLOLQHDU�OLQH�WR�WKH�WKLUG�OHYHO�ZLWK�WKH�VWUXFWXUDO�UHPDLQV��
6FDWWHU�RI�FHUDPLF�PDWHULDO��YHU\�ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV��
$UHD��
/RFDWLRQ��ZHVWZDUGV�RI�WKH�)��VWDWLF�SRLQW��
:*6���&RRUGLQDWHV��HQWHULQJ�WKH�VLWH�IURP�6RXWK��WKH�HYLGHQFH�LV�GHWHFWDEOH�
IURP�DSSUR[LPDWHO\�''�����������ODW����������������ORQJ����DSSUR[LPDWHO\�
DW�''�����������ODW����������������ORQJ����WKH�HYLGHQFH�WXUQV�ZHVWZDUGV�DQ�
FDQ�EH�GHWHFWHG�XQWLO�''������������ODW����������������ORQJ��
7\SRORJ\�� ORQJ� DQG� UHJXODU� VWULS� RI� VRLO� IODQNHG� E\� VWUDLJKW� DOLJQPHQWV� RI�
VWRQHV��VWUHHW���
0RUSKRORJ\��YHU\�VKDOORZ�DQG�TXLWH�ORQJ�DFFXPXODWLRQ�RI�VRLO�ZLWK�D�OLQHDU��
VWUDLJKW�DQG�HORQJDWHG�VKDSH�DQG�D� VOLJKWO\�FRQYH[�SURILOH�� UXQQLQJ�DW� ILUVW�
ZLWK�D�1RUWK�(DVW�6RXWK�:HVW�D[LV��WKHQ�WXUQLQJ�ZHVWZDUGV��
'HVFULSWLRQ��D�VWUDLJKW�DOLJQPHQW�RI�VWRQHV�LV�SUHVHQW��WXUQLQJ�HDVWZDUGV�ZLWK�
D� ���� DQJOH�� ,W� VHHPV� WKH� HDVWHUQ� OLPLW� RI� D� VWUHHW� UXQQLQJ� IXUWKHU�� ZLWK� D�
6RXWK�(DVW�1RUWK�:HVW� D[LV�� DIWHU� RYHUVWHSSLQJ� D� VRUW� RI� FURVVURDG�� 7KH�
HDVWHUQ� OLPLW�RI� WKH�VWUHHW� LV�PRUH�GHWHFWDEOH��)XUWKHUPRUH� WKH�DOLJQPHQW� LV�
IODQNHG� RQ� LWV� ZHVWHUQ� VLGH� E\� D� TXLWH� UHJXODU� VTXDUHG� URRP� DFFXUDWHO\�
GHOLPLWHG�E\�VWRQHV�DQG�ZKRVH�FHQWUDO�SDUW�SUHVHQWV�DQ�HYLGHQW�GHSUHVVLRQ��
7KH�DOLJQPHQW�LV�IODQNHG�RQ�LWV�HDVWHUQ�VLGH�E\�D�FLUFXODU�VWUXFWXUH��LW��WKHQ�
HYHQWXDOO\� WXUQV�ZHVWZDUGV�ZLWK�D�����DQJOH� WRZDUGV� WKH�0RVTXH�ZKHUH� LW�
IRUPV� WKH� RXWHU� OLPLW� RI� D� VRUW� RI� D� ³/´� VKDSHG� SODWIRUP� SUREDEO\� HQGLQJ�
ZLWK�D�VTXDUH�URRP�DW�D�IHZ�PHWHUV�RI�GLVWDQFH�IURP�WKH�0RVTXH�LWVHOI�DQG�
VXUURXQGHG�E\�VPDOO��LUUHJXODU�DQG�ORZ�HOHYDWHG�PRXQGV�SUREDEO\�UHODWHG�WR�
WKH�H[FDYDWLRQV��
6FDWWHU�RI�FHUDPLF�PDWHULDO��YHU\�ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV��



% ã S U�DQG�LWV�«���) UV��,UDQ��6HFRQG�«��5HSRUW�RI������&DPSDLJQ��1RYHPEHU�

����

$UHD���
/RFDWLRQ��1RUWK�(DVW�RI�DUHD����DW�VRPH�PHWHUV�RI�GLVWDQFH�IURP�WKH�QRUWK�
HDVWHUQ�DQJOH�RI�WKH�0RVTXH��
:*6���&RRUGLQDWHV��WKH�VRXWK�HDVWHUQ�FRUQHU�RI�WKH�QRUWKHUQ�PRXQG�³$´�LV�
DSSUR[LPDWHO\�''�������������ODW����������������������ORQJ����WKH�VRXWK�
ZHVWHUQ� FRUQHU� RI� WKH� VRXWKHUQ� PRXQG� ³%´� LV� DSSUR[LPDWHO\� �����������
�ODW����������������ORQJ����
7\SRORJ\��VKDOORZ�TXDGUDQJXODU�PRXQGV��
0RUSKRORJ\�� VPDOO� ORZ�HOHYDWHG� �DYHUDJH�KHLJKWV� DERXW� ��PHWHU��PRXQGV��
³$´� DQG� ³%´��ZLWK� D� TXDGUDQJXODU� VKDSH�� D� YHU\� UHJXODU� SHULPHWHU� DQG� DQ�
H[WUHPHO\�VOLJKWO\�FRQYH[�SURILOH�ZLWK�D�IODW�VXUIDFH��
'HVFULSWLRQ��FRXSOH�RI�YHU\�VLPLODU�VKDOORZ�TXDGUDQJXODU�PRXQGV�VHSDUDWHG�
HDFK�RWKHU�E\�D�IHZ�PHWUHV�RI�WHUUDLQ�DQG�QRW�ORFDWHG�RQ�WKH�VDPH�D[LV��7KH�
SHULPHWHU� RI� HDFK�PRXQG� LV�PDUNHG� E\� UHJXODU� DOLJQPHQW� RI� VWRQHV� DW� WKH�
IRXU�VLGHV�DQG�E\�D�TXLWH�KLJK�FRQFHQWUDWLRQ�RI�FROODSVHG�VWRQHV��RQ�WKH�IODW�
VXUIDFHV� RI� HDFK�PRXQG�� LQVWHDG�� VWRQHV� DUH� DOPRVW� WRWDOO\� ODFNLQJ��$W� WKH�
SUHVHQW�VWDJH�LV�YHU\�GLIILFXOW�WR�IRUPXODWH�K\SRWKHVHV�DERXW�WKHLU�IXQFWLRQ���
6FDWWHU� RI� FHUDPLF� PDWHULDO�� PHGLXP�ORZ�GHQVLW\� VFDWWHU� RI� SRWWHU\�
IUDJPHQWV��
$UHD����
/RFDWLRQ��DERXW����PHWHUV�1RUWK�(DVW�RI�0RXQG�³%´�RI�DUHD�����
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
������������ODW����������������ORQJ����
7\SRORJ\��PRXQG�OLNH�VWULS�RI�VRLO��
0RUSKRORJ\��ORZ�HOHYDWHG�PRXQG��YHU\�LUUHJXODU�LQ�LWV�SURILOH�DQG�VXUIDFH��
'HVFULSWLRQ�� WKH� VXUIDFH� RI� WKH� DUHD� LV�PDUNHG� E\� WKH� SUHVHQFH� RI� D� TXLWH�
KLJK� FRQFHQWUDWLRQ� RI� VWRQHV� RI� PHGLXP� GLPHQVLRQV�� 7KH� PRXQG�� ZLWK� D�
YHU\�YDULDEOH�KHLJKW�EHWZHHQ������DQG���PHWHUV��VHHPV�WR�EH�ORFDWHG�ZLWKLQ�
DQ� HVVHQWLDOO\� XQVHWWOHG� ORZ�O\LQJ� IODW� GHSRVLWLRQDO� DUHD� DQG� LV� VXUURXQGHG�
RQO\� E\� ORQJ� DQG� UHJXODU� VWULSV� RI� VRLO� IODQNHG� E\� VWUDLJKW� DOLJQPHQWV� RI�
VWRQHV��
6FDWWHU�RI�FHUDPLF�PDWHULDO��ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV��
$UHD���
/RFDWLRQ��QHDU�WKH�VRXWK�HDVWHUQ�ZDOO�RI�WKH�0RVTXH��
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:*6��� &RRUGLQDWHV�� WKH� QRUWK�HDVWHUQPRVW� OLPLW� RI� WKH� DUHD� LV�
DSSUR[LPDWHO\�''����������ODW�������������ORQJ���
7\SRORJ\��PRXQG�OLNH�DFFXPXODWLRQ�RI�VRLO��SRVVLEO\�ZLWK�UHVLGXDO�VRLO�IURP�
VHFRQGDU\�GHSRVLW��
0RUSKRORJ\�� ORZ�HOHYDWHG� PRXQG� ZLWK� D� VOLJKWO\� TXDGUDQJXODU� VKDSH�� D�
UDWKHU� LUUHJXODU� SHULPHWHU� DQG� DQ� H[WUHPHO\� VOLJKWO\� FRQYH[� SURILOH�ZLWK� D�
IODW�HYHQ�LI�LUUHJXODU�VXUIDFH��
'HVFULSWLRQ��WKH�VXUIDFH�RI�WKH�DUHD�LV�LUUHJXODUO\�VSRWWHG�E\�YHJHWDWLRQV�DQG�
VHYHUDO�DFFXPXODWLRQV�RI�VWRQHV�RI�GLIIHUHQW�GLPHQVLRQV�� WKH�FKDUDFWHULVWLFV�
RI�WKH�VRLO�DQG�WKH�JHQHUDO�DVSHFW�RI�WKH�PRXQG���ZLWK�D�VKDOORZ�GHSUHVVLRQ�
LV�LQ�LWV�FHQWUH��VHHP�WR�LQGLFDWH�WKDW�LW�LV�IRUPHG�E\�PDWHULDO�UHVXOWLQJ�IURP�
WKH�H[FDYDWLRQV�FDUULHG�RXW�LQ�WKH�QHDUE\�0RVTXH��
6FDWWHU� RI� FHUDPLF� PDWHULDO�� PHGLXP�ORZ�GHQVLW\� VFDWWHU� RI� SRWWHU\�
IUDJPHQWV��
$UHD���
/RFDWLRQ��VWDQG�MXVW�DJDLQVW�WKH�TLEOL�ZDOO�RI�WKH�0RVTXH��
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
������������ODW�����������������������ORQJ����
7\SRORJ\��PRXQG�OLNH�DFFXPXODWLRQ�RI�VRLO��SRVVLEO\�ZLWK�UHVLGXDO�VRLO�IURP�
VHFRQGDU\�GHSRVLW��
0RUSKRORJ\�� PHGLXP�KLJK�HOHYDWHG� PRXQG� ZLWK� D� VOLJKWO\� TXDGUDQJXODU�
VKDSH��D�UDWKHU�LUUHJXODU�SHULPHWHU�DQG�DQ�H[WUHPHO\�VOLJKWO\�FRQYH[�SURILOH�
ZLWK�D�IODW�HYHQ�LI�LUUHJXODU�VXUIDFH��
'HVFULSWLRQ��WKH�VXUIDFH�RI�WKH�DUHD�LV�LUUHJXODUO\�VSRWWHG�E\�YHJHWDWLRQV�DQG�
VHYHUDO� TXLWH� ODUJH� DFFXPXODWLRQV� RI� VWRQHV� RI� GLIIHUHQW� GLPHQVLRQV�� WKH�
FKDUDFWHULVWLFV�RI�WKH�VRLO��WKH�SHFXOLDU�ORFDWLRQ�RI�WKH�PRXQG��MXVW�DJDLQVW�D�
ZDOO�� DQG� LWV� JHQHUDO� DVSHFW� VHHP� WR� LQGLFDWH� WKDW� LW� LV� IRUPHG�E\�PDWHULDO�
UHVXOWLQJ�IURP�WKH�H[FDYDWLRQV�FDUULHG�RXW�LQ�WKH�DGMDFHQW�0RVTXH��
6FDWWHU� RI� FHUDPLF� PDWHULDO�� PHGLXP�ORZ�GHQVLW\� VFDWWHU� RI� SRWWHU\�
IUDJPHQWV��
$UHD���
/RFDWLRQ��EHKLQG�$UHD����DQG�DOVR�RQ�LWV�ZHVWHUQ�SDUW��LQ�WKH�DUHD�ZKHUH�WKH�
VRXWKHUQ�ZDOO�RI�WKH�VLWH�VHHPV�WR�VKRZ�DQRWKHU�LQWHUUXSWLRQ��
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
������������ODW����������������ORQJ����
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7\SRORJ\��ZLGH�IODW�DUHD�ZLWK�WUDFHV�RI�PRGHUQ�DJULFXOWXUDO�DFWLYLWLHV��
0RUSKRORJ\��QHDUO\�TXDGUDQJXODU�VKDSHG��
'HVFULSWLRQ�� TXLWH� ODUJH�H[WHQGHG� DUHD� FRYHULQJ� WKH� SRUWLRQ� RI� WKH� VLWH�
ORFDWHG�DURXQG�WKH�VRXWK�ZHVWHUQ�FRUQHU�RI�WKH�0RVTXH��VWUHWFKLQJ�WRZDUGV�
WKH� VRXWKHUQ� FLW\� ZDOO�� 7KH� DUHD�� ZKLFK� VHHPV� WR� EH� LQWHUSUHWDEOH� DV� DQ�
XQVHWWOHG�ORZ�O\LQJ�IODW�GHSRVLWLRQDO�DUHD��ZLWK�D�YHU\�ORZ�GHQVLW\�RI�VWRQHV�
RQ� LWV� VXUIDFH��� VKRZV� HYLGHQW� WUDFHV� RI� PRGHUQ� DJULFXOWXUDO� DFWLYLWLHV� DV�
SORXJKLQJV�DQG�VRPH�VPDOO�FDQDOV��
6FDWWHU�RI�FHUDPLF�PDWHULDO��TXLWH�KLJK�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV��
$UHD���
/RFDWLRQ��6RXWK�RI�$UHD�����
:*6��� &RRUGLQDWHV�� WKH� PRVW� QRWLFHDEOH� SRUWLRQ� RI� WKH� DUHD� LV� ORFDWHG�
EHWZHHQ�''������������ODW����������������ORQJ���DQG�''�������������ODW���
�������������ORQJ����
7\SRORJ\��TXLWH�ORQJ�DQG�UHJXODU�VWULS�RI�VRLO�IODQNHG�E\�VWUDLJKW�DOLJQPHQWV�
RI�VWRQHV��VWUHHW���
0RUSKRORJ\��YHU\�VKDOORZ�DQG�TXLWH�ORQJ�DFFXPXODWLRQ�RI�VRLO�ZLWK�D�OLQHDU��
VWUDLJKW� DQG�HORQJDWHG� VKDSH� DQG�D� VOLJKWO\� FRQYH[�SURILOH�� UXQQLQJ�ZLWK� D�
1RUWK�(DVW�6RXWK�:HVWHUQ�D[LV��
'HVFULSWLRQ��WKH�HYLGHQFH�LV�FKDUDFWHULVHG�E\�D�KLJK�FRQFHQWUDWLRQ�RI�VSDUVH�
VWRQHV� ERWK� RQ� LWV� VXUIDFH� DQG� IODQNLQJ� LWV� FRXUVH�� VRPH� RI� LWV� SRUWLRQV��
PRUHRYHU��UHYHDOV�WKH�SUHVHQFH��RIWHQ�RQ�ERWK�VLGHV��RI�UHJXODU�DQG�VWUDLJKW�
DOLJQPHQWV� RI� VWRQHV� DW� LWV� PDUJLQV�� UHSUHVHQWLQJ� LWV� RULJLQDO� OLPLWV� �HDFK�
DOLJQPHQW�LV�FRQVWLWXWHG�E\�WZR�SDUDOOHO�URZV�RI�VOLJKWO\�ELJJHU�VWRQHV���7KH�
HYLGHQFH��ZKLFK�UHYHDOV�VRPH�WUDFHV�RI�GDPDJHV�SUREDEO\�GXH�WR�WKH�PRGHUQ�
DJULFXOWXUDO�DFWLYLWLHV�FOHDUO\�DWWHVWHG�DOVR�DW�WKH�QHDUE\�$UHD�����VHHPV�WR�EH�
LQWHUSUHWDEOH�DV�D�VWUHHW�HQWHULQJ�WKH�VLWH�IURP�VRXWK�DQG�JRLQJ�WRZDUGV� WKH�
VRXWK�ZHVWHUQ�DQJOH�RI�WKH�0RVTXH��
6FDWWHU�RI�FHUDPLF�PDWHULDO��TXLWH�KLJK�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV��
$UHD���
/RFDWLRQ��DJDLQVW�WKH�ZHVWHUQ�ZDOO�RI�WKH�0RVTXH��
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
������������ODW����������������ORQJ����
7\SRORJ\�� PRXQG�OLNH� VWULS� RI� VRLO�� SRVVLEO\� ZLWK� UHVLGXDO� VRLO� IURP�
VHFRQGDU\�GHSRVLW��
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0RUSKRORJ\��KLJK�HOHYDWHG�PRXQG�ZLWK�DQ� LUUHJXODU�HORQJDWHG�DQG�VOLJKWO\�
VXE�UHFWDQJXODU� VKDSH�� DQ� LUUHJXODU� SHULPHWHU� DQG� DQ� HVVHQWLDOO\� FRQYH[�
SURILOH��HYHQ�LI�ZLWK�VRPH�FRQVLGHUDEOH�UDWKHU�IODW�SRUWLRQV��
'HVFULSWLRQ�� LW� VHHPV� WR�EH�PDGH�XS�E\� WZR�GLVWLQFW� VXSHULPSRVHG�VPDOOHU�
PRXQGV� �WKH� RQH� RQ� WRS� ZLWK� D� VHPLFLUFXODU� SURILOH��� IRUPLQJ� D� VORSH�
GHVFHQGLQJ�IURP�WKH�0RVTXH�ZDOO�DW�D�KHLJKW�RI�DSSUR[LPDWHO\���PHWHUV�WR�
DERXW� ����� PHWHUV� WR� WKH� ZHVW�� LWV� VXUIDFH� LV� VSRWWHG� E\� DW� OHDVW� WKUHH�
DVVHPEODJHV�RI�FRQFHQWULF�URZV�RI�VWRQHV��RI�YHU\�XQFHUWDLQ�LQWHUSUHWDWLRQ���
6FDWWHU� RI� FHUDPLF� PDWHULDO�� PHGLXP�ORZ�GHQVLW\� VFDWWHU� RI� SRWWHU\�
IUDJPHQWV��
$UHD���
/RFDWLRQ��1RUWK�(DVW�RI�$UHD����
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''� �������
�ODW����������������ORQJ����
7\SRORJ\��PRXQG�OLNH�VWULS�RI�VRLO��
0RUSKRORJ\��KLJK�HOHYDWHG�PRXQG�ZLWK�D�QDUURZ�VXE�UHFWDQJXODU�HOOLSWLFDO�
VKDSH�� D� UDWKHU� LUUHJXODU� SHULPHWHU� DQG� DQ� LUUHJXODU� SURILOH� �HVVHQWLDOO\�
FRQYH[�EXW�ZLWK�VHYHUDO�UDWKHU�IODW�SRUWLRQV�RQ�LWV�WRS���
'HVFULSWLRQ�� LQGLFDWLRQ� RI� WKH� SUHVHQFH� RI� DQ� DQFLHQW� ZDOO� �SUREDEO\� WKH�
HDVWHUQ�FLW\�ZDOO��DQG�UHODWHG�VWUXFWXUHV�DUH�DW�ILUVW�YHU\�OLJKWO\�WUDFHDEOH�DQG�
WKHQ� DUH� FOHDUO\� UHFRJQL]DEOH� RQ� WKH� WRS� RI� WKH� $UHD�� WHVWLILHG� E\� VHYHUDO�
VWUDLJKW� RU� FLUFXODU� DOLJQPHQWV� RI� VWRQHV� RU� E\� VPDOO� DQG� EDGO\� SUHVHUYHG�
ZDOOV�GHOLPLWDWLQJ�VHYHUDO�URRPV��
6FDWWHU�RI�FHUDPLF�PDWHULDO��ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV��PRVW�
RI�ZKLFK�GLDJQRVWLF���
$UHD�����)LJ������
/RFDWLRQ��VWUHWFKLQJ�DORQJ�WKH�QRUWK�ZHVWHUQ�SRUWLRQ�RI�WKH�VLWH��
:*6��� &RRUGLQDWHV�� WKH� HYLGHQFH� LV� GHWHFWDEOH� DSSUR[LPDWHO\� IURP� ''�
������������������ �ODW��� ������������������ �ORQJ��� WR� ''� �����������
�ODW��������������ORQJ���
7\SRORJ\�� ORQJ� DQG� UHJXODU� VWULS� RI� VRLO� IODQNHG� E\� VWUDLJKW� DOLJQPHQWV� RI�
VWRQHV��VWUHHW���
0RUSKRORJ\�� YHU\� VKDOORZ� DQG� ORQJ� DFFXPXODWLRQ� RI� VRLO� ZLWK� D� OLQHDU��
VWUDLJKW� DQG�HORQJDWHG� VKDSH� DQG�D� VOLJKWO\� FRQYH[�SURILOH�� UXQQLQJ�ZLWK� D�
1RUWK�(DVW�6RXWK�:HVW�D[LV��
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'HVFULSWLRQ��WKH�HYLGHQFH�LV�FKDUDFWHULVHG�E\�D�KLJK�FRQFHQWUDWLRQ�RI�VSDUVH�
VWRQHV� ERWK� RQ� LWV� VXUIDFH� DQG� IODQNLQJ� LWV� FRXUVH�� VHYHUDO� SRUWLRQV� RI� LW��
PRUHRYHU��UHYHDOV�WKH�SUHVHQFH��RIWHQ�RQ�ERWK�VLGHV��RI�UHJXODU�DQG�VWUDLJKW�
DOLJQPHQWV� RI� VWRQHV� DW� LWV� PDUJLQV�� UHSUHVHQWLQJ� LWV� RULJLQDO� OLPLWV� �HDFK�
DOLJQPHQW�LV�FRQVWLWXWHG�E\�WZR�SDUDOOHO�URZV�RI�VOLJKWO\�ELJJHU�VWRQHV���7KH�
HYLGHQFH�LV�TXLWH�FOHDUO\�GHWHFWDEOH�RQ�WKH�JURXQG��VWDUWLQJ�MXVW�D�IHZ�PHWUHV�
HDVW� RI� D� ZDWHU� FKDQQHO� �ZKLFK� UXQV� ZLWK� DQ� DSSUR[LPDWHO\� 6RXWK�(DVW�
1RUWK�:HVW�RULHQWDWLRQ� WRZDUGV� WKH� VORSH�RI� WKH� FLW\�� LQ� WKH�QRUWK�ZHVWHUQ�
SRUWLRQ� RI� WKH� VLWH�� XQWLO� LW� VHHPV� WR� ILQG� DQ� HQG� LQ� FRUUHVSRQGHQFH� RI� WKH�
PRXQG� ZLWK� VWUXFWXUDO� DUFKLWHFWXUDO� UHPDLQV� OLVWHG� DV� $UHD� ��� �VHH� LQIUD���
%HIRUH�UHDFKLQJ�WKH�DIRUHPHQWLRQHG�PRXQG��WKH�HYLGHQFH�LV�FXW�E\�D�TDQDW
DSSUR[LPDWHO\� DW� ''� ������������������� �ODW��� �������������������
�ORQJ����E\�DQ�DJULFXOWXUDO�FDQDO��ZKLFK�OHDYHV�SDUWLDOO\�YLVLEOH�LWV�VHFWLRQ��DW�
''� ������������������� �ODW�� ������������������� �ORQJ��� DQG� LV� DOVR�
LQWHUUXSWHG�E\�WKH�ROG�UDLOZD\�XWLOLVHG�E\�WKH�)UHQFK�WHDP�KHDGHG�E\�5RPDQ�
*KLUVKPDQ�DSSUR[LPDWHO\�DW�''����������ODW����������������ORQJ����)URP�
WKH� HYLGHQFH�� PRUHRYHU�� VRPH� RWKHU� VLPLODU� RQHV� VSUHDG� ZLWK� GLIIHUHQW�
RULHQWDWLRQV��
6FDWWHU� RI� FHUDPLF� PDWHULDO�� WKHUH� VHHPV� WR� EH� QR� VFDWWHU� RI� SRWWHU\�
IUDJPHQWV��
$UHD�����)LJ������
/RFDWLRQ��DORQJ�D�SRUWLRQ�RI�$UHD�����IODQNLQJ�LWV�HDVWHUQ�VLGH��
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
�������������������ODW����������������������ORQJ����
7\SRORJ\��ZHOO��"���
0RUSKRORJ\��H[WUHPHO\�VKDOORZ�DFFXPXODWLRQ�RI�VRLO�ZLWK�D�VRPHZKDW�VXE�
FLUFXODU�VKDSH�DQG�D�SLW�DW�LWV�FHQWUH��
'HVFULSWLRQ�� WKH� HYLGHQFH� LV� VXUURXQGHG� E\� D� PHGLXP� FRQFHQWUDWLRQ� RI�
VWRQHV� �SUREDEO\� WR�EH� UHODWHG� WR� WKH�QHDUE\�$UHD������DW� LWV�FHQWUH�D�TXLWH�
UHJXODU�� UHFWDQJXODU�VKDSHG� SLW� LV� FXW�� GHOLPLWHG� E\� D� VHULHV� RI� VWRQHV� DQG�
SDUWLDOO\�ILOOHG�E\�VRLO�DQG�YHJHWDWLRQ��$V�WKH�SLW�LV�QRW�VXUURXQGHG�E\�RWKHU�
VLPLODU� HYLGHQFHV�� LW� FRXOG� EH� LQWHUSUHWHG� DV� DQ� LVRODWHG�ZHOO� UDWKHU� WKDQ� D�
TDQDW��
6FDWWHU� RI� FHUDPLF� PDWHULDO�� WKHUH� VHHPV� WR� EH� QR� VFDWWHU� RI� SRWWHU\�
IUDJPHQWV��
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$UHD�����)LJ������
/RFDWLRQ��EHWZHHQ�D�SRUWLRQ�RI�$UHD����DQG�WKH�EULGJH��D�IHZ�PHWUHV�QRUWK�
HDVW�WR�WKH�UDLOZD\�XWLOLVHG�E\�WKH�)UHQFK�WHDP�KHDGHG�E\�5��*KLUVKPDQ��
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
������������ODW��������������ORQJ����
7\SRORJ\��VKDOORZ�PRXQG��
0RUSKRORJ\�� ORZ�HOHYDWHG�PRXQG�ZLWK� DQ� HVVHQWLDOO\� UHFWDQJXODU� VKDSH�� D�
TXLWH�UHJXODU�SHULPHWHU�DQG�D�VOLJKWO\�FRQYH[�SURILOH��
'HVFULSWLRQ�� WKH� VXUIDFH� RI� WKH� HYLGHQFH�� TXLWH� LVRODWHG� LQ� WKH� ZHVWHUQ�
SRUWLRQ� RI� WKH� VLWH�� LV� FKDUDFWHULVHG� E\� WKH� SUHVHQFH� RI� D� PHGLXP�KLJK�
FRQFHQWUDWLRQ� RI� VWRQHV� DQG� D� SDUWLFXODUO\� KLJK� FRQFHQWUDWLRQ� RI� SRWWHU\�
IUDJPHQWV��
6FDWWHU�RI�FHUDPLF�PDWHULDO��KLJK�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV��VRPH�
RI�WKHP�FDQ�EH�FRQVLGHUHG�DV�VODJV���
$UHD�����)LJ������
/RFDWLRQ��6RXWK�:HVW�RI�WKH� DK U�7 T��
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
������������ODW����������������ORQJ���
7\SRORJ\��PRXQG��
0RUSKRORJ\�� PHGLXP�KLJK�HOHYDWHG� PRXQG� ZLWK� D� VXE�FLUFXODU� VKDSH�� D�
TXLWH�UHJXODU�SHULPHWHU�DQG�DQ�HVVHQWLDOO\�FRQYH[�SURILOH��VOLJKWO\�IODW�RQ�LWV�
WRS���
'HVFULSWLRQ�� WKH�SHULPHWHU�RI� WKH�HYLGHQFH� LV�PDUNHG�E\� WKH�SUHVHQFH�RI� D�
PHGLXP�ORZ� FRQFHQWUDWLRQ� RI� FROODSVHG� VWRQHV�� DW� LWV� EDVLV�� HYLGHQW�
DFFXPXODWLRQV�RI�VWRQHV�VHHP�WR�EH�LQWHUSUHWDEOH�DV�WKH�ILOOLQJV�RI�SUHYLRXVO\�
H[LVWLQJ�TDQDWV�� YHU\� FORVH� WR� WKH� HDVWHUQ� OLPLW� RI� WKH� HYLGHQFH��PRUHRYHU��
WKHUH� LV� WKH� UXQQLQJ�ZDWHU�FDQDO� UHSUHVHQWLQJ� WKH�RXWFRPH�RI�D�TDQDWV� OLQH�
VWDUWLQJ�KXQGUHG�PHWUHV�QRUWKZDUGV��
6FDWWHU�RI�FHUDPLF�PDWHULDO��ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV��
$UHD�����)LJ������
/RFDWLRQ��VXUURXQGLQJ�WKH�EULGJH��RQ�WKH�ZHVWHUQ�VLGH�RI�WKH�VLWH��
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
������������ODW����������������ORQJ����
7\SRORJ\�� DUFKLWHFWXUDO� UHPDLQV� �VHYHUDO� ZDOOV� RI� VPDOO� DQG� PHGLXP�
GLPHQVLRQV���
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0RUSKRORJ\��VWUDLJKW�DQG�UHJXODU�DOLJQPHQWV�RI�VWRQHV��
'HVFULSWLRQ��VRPH�RI�WKH�ZDOOV�FRXOG�EH�LQWHUSUHWHG�DV�WKH�OLPLWV�RI�WKH�VWUHHW�
OHDGLQJ� WR� WKH� EULGJH� DQG� WKH� OLPLWV�PDUNLQJ� WKH�ZHVWHUQ� HGJH� RI� WKH� VLWH��
RWKHU� ZDOOV�� LQVWHDG�� DUH� PRUH� SUREDEO\� UHODWHG� WR� URRPV� IODQNLQJ� WKH�
DIRUHPHQWLRQHG�VWUHHW�OHDGLQJ�WR�WKH�EULGJH��
6FDWWHU� RI� FHUDPLF� PDWHULDO�� WKHUH� VHHPV� WR� EH� QR� VFDWWHU� RI� SRWWHU\�
IUDJPHQWV��
$UHD�����)LJ������
/RFDWLRQ��6RXWK�WKH�VR�FDOOHG�³9DOHULDQ¶V�3ULVRQ´��
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
��������������������ODW����������������������ORQJ����
7\SRORJ\�� ZLGH� IODW� DUHD� VXUURXQGHG� E\� KLJK�HOHYDWHG� PRXQGV� ZLWK�
VWUXFWXUDO�DUFKLWHFWXUDO�UHPDLQV��
0RUSKRORJ\�� XQVHWWOHG� ORZ�O\LQJ� IODW� GHSRVLWLRQDO� DUHD� ZLWK� DQ� LUUHJXODU�
SHULPHWHU�DQG�D�VOLJKWO\�UHFWDQJXODU�VKDSH��
'HVFULSWLRQ�� LQ� WKH�PLGGOH�RI� WKH�DUHD��EHVLGH�D� WRSRJUDSKLF�EHQFKPDUN��DW�
OHDVW� WHQ� TDQDWV� RI� GLIIHUHQW� GLPHQVLRQV� DUH� YLVLEOH�� VRPH� RI� WKHP� DUH�
SDUWLDOO\� ILOOHG� E\� VRLO�� VWRQHV� DQG� YHJHWDWLRQ��4DQDWV� DUH� DOVR� SUHVHQW� RQ�
VRPH� RI� WKH� VXUURXQGLQJ�PRXQGV��ZKRVH� KHLJKW� UHDFKHV� DERXW� ����PHWUHV�
IURP�WKH�OHYHO�RI�WKH�ORZ�O\LQJ�FHQWUDO�DUHD��)URP�WKLV�DUHD��DQ\ZD\��GHVSLWH�
WKH�KHLJKW�RI� WKH�VXUURXQGLQJ�PRXQGV�� VRPH�RI� WKH�H[FDYDWHG�PRQXPHQWDO�
EXLOGLQJV�RI�WKH�FLW\�DQG�WKH�4DO¶D�\H�'RNKWDU�DUH�FOHDUO\�YLVLEOH��7KH�DUHD�
FRXOG�EH�LQWHUSUHWHG�DV�D�ZLGH���HYHQ�LI�TXLWH�LUUHJXODUO\�VKDSHG���XQVHWWOHG�
RSHQ� VSDFH� �DQ� ³RSHQ� FRXUW\DUG´"�� D� ³JDUGHQ´"�� VXUURXQGHG� E\� EXLOGLQJV�
SRVVLEO\�VRPHZKDW�³PRQXPHQWDO´�LQ�FKDUDFWHU��
6FDWWHU�RI�FHUDPLF�PDWHULDO��YHU\�ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV�DW�
WKH�FHQWUH��LQFUHDVLQJ�WRZDUGV�WKH�VXUURXQGLQJ�PRXQGV��
$UHD�����)LJ������
/RFDWLRQ��LPPHGLDWHO\�6RXWK�:HVW�RI�$UHD�����
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
��������������������ODW����������������������ORQJ����
7\SRORJ\�� ZLGH� IODW� DUHD� VXUURXQGHG� E\� KLJK�HOHYDWHG� PRXQGV� ZLWK�
VWUXFWXUDO�DUFKLWHFWXUDO�UHPDLQV��
0RUSKRORJ\�� XQVHWWOHG� ORZ�O\LQJ� IODW� GHSRVLWLRQDO� DUHD� ZLWK� DQ� LUUHJXODU�
SHULPHWHU�DQG�D�VOLJKWO\�TXDGUDQJXODU�VKDSH��
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'HVFULSWLRQ��LQ�WKH�PLGGOH�RI�WKH�DUHD�VHYHUDO�ORQJ�DQG�UHJXODU�VWULS�RI�VRLO�
FRYHUHG� E\� VWRQHV� DUH� YLVLEOH�� WRJHWKHU� ZLWK� IHZ� TDQDWV� RI� GLIIHUHQW�
GLPHQVLRQV� �VRPH�RI�ZKLFK�SDUWLDOO\� ILOOHG�E\�VRLO�� VWRQHV�DQG�YHJHWDWLRQ���
0RUH� QXPHURXV� DUH�� LQVWHDG�� WKH� TDQDWV� ORFDWHG� RQ� WKH� WRS� RI� WKH�
VXUURXQGLQJ�PRXQGV��ZKRVH�KHLJKW�UHDFKHV�DERXW�����PHWUHV�IURP�WKH�OHYHO�
RI�WKH�ORZ�O\LQJ�FHQWUDO�DUHD��7KH�DUHD�FRXOG�EH�LQWHUSUHWHG�DV�D�ZLGH���HYHQ�
LI�TXLWH� LUUHJXODUO\�VKDSHG� ��XQVHWWOHG�RSHQ�VSDFH� �DQ�³RSHQ�FRXUW\DUG´"��D�
³JDUGHQ´"�� VXUURXQGHG� E\� EXLOGLQJV� SRVVLEO\� VRPHZKDW� ³PRQXPHQWDO´� LQ�
FKDUDFWHU��
6FDWWHU�RI�FHUDPLF�PDWHULDO��YHU\�ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV�DW�
WKH�FHQWUH��LQFUHDVLQJ�WRZDUGV�WKH�VXUURXQGLQJ�PRXQGV��
$UHD�����)LJ������
/RFDWLRQ��LPPHGLDWHO\�6RXWK�:HVW�RI�$UHD�����
:*6���&RRUGLQDWHV��WKH�FHQWUH�RI�WKH�DUHD�FDQ�EH�FRQVLGHUHG�DSSUR[LPDWHO\�
''���������������������ODW����������������������ORQJ���
7\SRORJ\�� ZLGH� IODW� DUHD� VXUURXQGHG� E\� KLJK�HOHYDWHG� PRXQGV� ZLWK�
VWUXFWXUDO�DUFKLWHFWXUDO�UHPDLQV��
0RUSKRORJ\��XQVHWWOHG�ORZ�O\LQJ�IODW�GHSRVLWLRQDO�DUHD��VOLJKWO\�³/´�VKDSHG�
DQG�ZLWK�DQ�LUUHJXODU�SHULPHWHU��
'HVFULSWLRQ��WZR�PRGHUQ�IRRWEDOO�ILHOGV�DUH�YLVLEOH�LQ�WKH�PLGGOH�RI�WKH�DUHD��
GHOLPLWHG�E\�UHJXODU�URZV�RI�VWRQHV�DQG�XWLOLVHG�E\�\RXQJ�ER\V�OLYLQJ�LQ�WKH�
QHDUE\� YLOODJHV�� 7KH� HDVWHUQ� GHOLPLWDWLRQ� RI� WKH� DUHD� LV� UHSUHVHQWHG� E\� D�
PHGLXP�HOHYDWHG�PRXQG�FRQQHFWHG�ZLWK�$UHD�����LWV�ZHVWHUQ�DQG�VRXWKHUQ�
OLPLWV�DUH�UHSUHVHQWHG�E\�VRPH�KLJK�HOHYDWHG�PRXQGV�DQG�LWV�QRUWKHUQ�OLPLW�
E\�D�PHGLXP�KLJK�HOHYDWHG�PRXQG��4DQDWV�RI�GLIIHUHQW�GLPHQVLRQV��VRPH�RI�
ZKLFK�SDUWLDOO\�ILOOHG�E\�VRLO��VWRQHV�DQG�YHJHWDWLRQ��DUH�ORFDWHG�RQ�WKH�WRS�
DQG�RQ�WKH�IODQNV�RI�VRPH�RI�WKHVH�VXUURXQGLQJ�PRXQGV��7KH�DUHD�FRXOG�EH�
LQWHUSUHWHG� DV� D� ZLGH� �� HYHQ� LI� TXLWH� LUUHJXODUO\� VKDSHG� �� XQVHWWOHG� RSHQ�
VSDFH��DQ�³RSHQ�FRXUW\DUG´"��D�³JDUGHQ´"��VXUURXQGHG�E\�EXLOGLQJV�SRVVLEO\�
VRPHZKDW�³PRQXPHQWDO´�LQ�FKDUDFWHU��
6FDWWHU�RI�FHUDPLF�PDWHULDO��YHU\�ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV�DW�
WKH�FHQWUH��LQFUHDVLQJ�WRZDUGV�WKH�VXUURXQGLQJ�PRXQGV��
$UHD�����)LJ������
/RFDWLRQ��(DVW�RI�$UHD�����
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:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
�������������������ODW�����������������������ORQJ���
7\SRORJ\�� ZLGH� IODW� DUHD� VXUURXQGHG� E\� KLJK�HOHYDWHG� PRXQGV� ZLWK�
VWUXFWXUDO�DUFKLWHFWXUDO�UHPDLQV��
0RUSKRORJ\�� XQVHWWOHG� ORZ�O\LQJ� IODW� GHSRVLWLRQDO� DUHD� ZLWK� DQ� LUUHJXODU�
SHULPHWHU�DQG�D�VOLJKWO\�TXDGUDQJXODU�VKDSH��
'HVFULSWLRQ�� RQ� LWV� HDVWHUQ� VLGH�� WKH� DUHD� LV� GHOLPLWHG� E\� D� KLJK�HOHYDWHG�
PRXQG� ORFDWHG�DORQJ� WKH� VDPH� OLQH�DV� WKH�RQH�RQ�ZKLFK� WKH�$UHD���� OD\V��
7KLV�HDVWHUQ�PRXQG�LV�FKDUDFWHULVHG�E\�WKH�SUHVHQFH�RI�DUFKLWHFWXUDO�UHPDLQV�
�VTXDUH�URRPV��RQ�LWV�VXUIDFH�DQG�LV�SUREDEO\�WR�EH�LGHQWLILHG�DV�D�SRUWLRQ�RI�
WKH�HDVWHUQ�FLW\�ZDOO��7KH�ZHVWHUQ�OLPLW�RI�WKH�DUHD��LQVWHDG��LV�PDUNHG�E\�WKH�
SUHVHQFH� RI� D� UHFWDQJXODU� EXLOGLQJ� �SRVVLEO\� DOUHDG\� SDUWLDOO\� H[FDYDWHG���
ZKRVH� SHULPHWHU� LV� FOHDUO\� GHWHFWDEOH� E\� YLUWXH� RI� WKH� SUHVHQFH� RI� WZR� RU�
WKUHH� VXSHULPSRVHG� URZV� RI� DFFXUDWHO\� FXW� VWRQH� EORFNV� SHUWDLQLQJ� LWV�
H[WHUQDO�ZDOO��7KH� LQWHUQDO� OD\RXW� RI� WKLV� EXLOGLQJ�� LQVWHDG�� GXH� WR� LWV� YHU\�
EDG�VWDWH�RI�SUHVHUYDWLRQ��LV�YHU\�GLIILFXOW�WR�HVWDEOLVK��
7KH�DUHD�FRXOG�EH�LQWHUSUHWHG�DV�D�ZLGH���HYHQ�LI�TXLWH�LUUHJXODUO\�VKDSHG���
XQVHWWOHG� RSHQ� VSDFH� �DQ� ³RSHQ� FRXUW\DUG´"�� D� ³JDUGHQ´"�� VXUURXQGHG� E\�
EXLOGLQJV�SRVVLEO\�VRPHZKDW�³PRQXPHQWDO´�LQ�FKDUDFWHU��
6FDWWHU�RI�FHUDPLF�PDWHULDO��YHU\�ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV�DW�
WKH�FHQWUH��LQFUHDVLQJ�WRZDUGV�WKH�VXUURXQGLQJ�PRXQGV��
$UHD�����)LJ������
/RFDWLRQ��FRQWLJXRXV�WR�$UHD�����LQ�WKH�YLFLQLW\�RI�WKH�VR�FDOOHG�³9DOHULDQ¶V�
3ULVRQ´��
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
�������������������ODW����������������������ORQJ���
7\SRORJ\�� ZLGH� IODW� DUHD� VXUURXQGHG� E\� KLJK�HOHYDWHG� PRXQGV� ZLWK�
VWUXFWXUDO�DUFKLWHFWXUDO�UHPDLQV��
0RUSKRORJ\�� XQVHWWOHG� ORZ�O\LQJ� IODW� GHSRVLWLRQDO� DUHD� ZLWK� DQ� LUUHJXODU�
SHULPHWHU�DQG�D�VOLJKWO\�TXDGUDQJXODU�VKDSH��
'HVFULSWLRQ�� 6HYHUDO� TDQDWV� �RI� GLIIHUHQW� GLPHQVLRQV�� DUH� DWWHVWHG� ERWK� LQ�
WKH�FHQWUDO�SRUWLRQ�RI�WKH�DUHD�DQG�RQ�WKH�WRS�RI�WKH�VXUURXQGLQJ�HDVWHUQ�DQG�
VRXWKHUQ� PRXQGV�� VRPH� RI� WKHP� DUH� SDUWLDOO\� ILOOHG� E\� VRLO�� VWRQHV� DQG�
YHJHWDWLRQ��7KH�DUHD�FRXOG�EH�LQWHUSUHWHG�DV�D�ZLGH���HYHQ�LI�TXLWH�LUUHJXODUO\�
VKDSHG� �� XQVHWWOHG� RSHQ� VSDFH� �DQ� ³RSHQ� FRXUW\DUG´"�� D� ³JDUGHQ´"��
VXUURXQGHG�E\�EXLOGLQJV�SRVVLEO\�VRPHZKDW�³PRQXPHQWDO´�LQ�FKDUDFWHU��
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6FDWWHU�RI�FHUDPLF�PDWHULDO��YHU\�ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV�DW�
WKH�FHQWUH��LQFUHDVLQJ�WRZDUGV�WKH�VXUURXQGLQJ�PRXQGV��
$UHD�����)LJ������
/RFDWLRQ��DORQJ�D�SRUWLRQ�RI�$UHD�����RQ�LWV�HDVWHUQ�VLGH��
:*6���&RRUGLQDWHV�� WKH�FHQWUH�RI� WKH�DUHD�LV�DSSUR[LPDWHO\�''����������
�ODW��������������ORQJ���
7\SRORJ\��PRXQG�ZLWK�VWUXFWXUDO�DUFKLWHFWXUDO�UHPDLQV��
0RUSKRORJ\�� PHGLXP�HOHYDWHG� PRXQG� ZLWK� D� UHFWDQJXODU� VKDSH�� D� TXLWH�
UHJXODU�SHULPHWHU�DQG�D�EDVLFDOO\�FRQYH[�SURILOH��PRUH�IODW�RQ�LWV�WRS���
'HVFULSWLRQ�� WKH�SHULPHWHU�RI� WKH�HYLGHQFH� LV�PDUNHG�E\� WKH�SUHVHQFH�RI� D�
PHGLXP�ORZ� FRQFHQWUDWLRQ� RI� FROODSVHG� VWRQHV�� RQ� LWV� WRS�� UHJXODU�
DOLJQPHQWV�RI� VWRQHV�DUH�SUREDEO\� UHODWHG� WR� URRPV�RI�D�EXLOGLQJ� LQ�D�YHU\�
EDG� VWDWH� RI� SUHVHUYDWLRQ� DQG� ZKRVH� SODQ� LV� YHU\� GLIILFXOW� WR� DUJXH�� 7KH�
HYLGHQFH��PRUHRYHU��VHHPV�WR�PDUN�DQ�HQG�IRU�WKH�ORQJ�DQG�UHJXODU�VWULS�RI�
VRLO�IODQNHG�E\�VWUDLJKW�DOLJQPHQWV�RI�VWRQHV�OLVWHG�DV�$UHD�����
6FDWWHU�RI�FHUDPLF�PDWHULDO��ORZ�GHQVLW\�VFDWWHU�RI�SRWWHU\�IUDJPHQWV��
$UHD�����)LJ������
/RFDWLRQ��(DVW�RI�WKH�FRXUVH�RI�$UHD����DQG�SUREDEO\�LQ�VRPH�FRQQHFWLRQ�WR�
WKLV��
:*6���&RRUGLQDWHV�� WKH�FHQWUH�RI� WKH�DUHD�LV�DSSUR[LPDWHO\�''����������
�ODW����������������ORQJ���
7\SRORJ\��PRXQG�OLNH�VWULS�RI�VRLO��
0RUSKRORJ\�� PHGLXP�HOHYDWHG� VRLO� GHSRVLW� ZLWK� D� EDVLFDOO\� HORQJDWHG�
UHFWDQJXODU�HOOLSWLFDO� VKDSH�� DQ� LUUHJXODU� SHULPHWHU� DQG� D� TXLWH� LUUHJXODU�
SURILOH��VRPHZKDW�IODW�LQ�VRPH�SRLQWV��PRUH�FRQYH[�HOVHZKHUH��
'HVFULSWLRQ�� WKH�SHULPHWHU�RI� WKH�HYLGHQFH� LV�PDUNHG�E\� WKH�SUHVHQFH�RI� D�
PHGLXP�ORZ� FRQFHQWUDWLRQ� RI� FROODSVHG� VWRQHV�� RQ� LWV� WRS�� HYLGHQW�
DFFXPXODWLRQV�RI�VWRQHV�DUH�WR�EH�LQWHUSUHWHG�DV�WKH�ILOOLQJV�RI�DW�OHDVW�WKUHH�
SUHYLRXVO\�H[LVWLQJ�TDQDWV
6FDWWHU� RI� FHUDPLF� PDWHULDO�� ORZ�PHGLXP�GHQVLW\� VFDWWHU� RI� SRWWHU\�
IUDJPHQWV��
$UHD�����)LJ������
/RFDWLRQ��1RUWK�:HVW�RI�$UHD�����
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:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
������������ODW����������������ORQJ���
7\SRORJ\��PRXQG�ZLWK�VRPH�WUDFHV�RI�VWUXFWXUDO�DUFKLWHFWXUDO�UHPDLQV��
0RUSKRORJ\��PHGLXP�HOHYDWHG�PRXQG�ZLWK�D�EDVLFDOO\�TXDGUDQJXODU�VKDSH��
DQ�LUUHJXODU�SHULPHWHU�DQG�D�TXLWH�LUUHJXODU�SURILOH�ZLWK�D�UDWKHU�IODW�WRS��
'HVFULSWLRQ��WKH�SHULPHWHU�RI�WKH�PRXQG��HVSHFLDOO\�RQ�LWV�VRXWKHUQ�VLGH��LV�
PDUNHG�E\�WKH�SUHVHQFH�RI�D�PHGLXP�FRQFHQWUDWLRQ�RI�FROODSVHG�VWRQHV��2Q�
LWV� WRS�� VRPH� UDWKHU� UHJXODU� DOLJQPHQWV� RI� VWRQHV� FRXOG� EH� UHODWHG� WR� WKH�
SUHVHQFH� RI� VRPH� DUFKLWHFWXUDO� IHDWXUHV�� ZKLOH� DQRWKHU� HYLGHQW�� SUREDEO\�
DUWLILFLDO�� DFFXPXODWLRQ� RI� VWRQHV� LV� WR� EH� LQWHUSUHWHG� DV� WKH� ILOOLQJ� RI� D�
SUHYLRXVO\�H[LVWLQJ�TDQDW��
6FDWWHU� RI� FHUDPLF� PDWHULDO�� ORZ�PHGLXP�GHQVLW\� VFDWWHU� RI� SRWWHU\�
IUDJPHQWV��
$UHD�����)LJ������
/RFDWLRQ��LPPHGLDWHO\�(DVW�RI�$UHD�����
:*6���&RRUGLQDWHV�� WKH�FHQWUH�RI� WKH�DUHD�LV�DSSUR[LPDWHO\�''����������
�ODW�������������ORQJ���
7\SRORJ\��PRXQG�ZLWK�WUDFHV�RI�VWUXFWXUDO�DUFKLWHFWXUDO�UHPDLQV��
0RUSKRORJ\�� PHGLXP�HOHYDWHG�PRXQG�ZLWK� D� TXDGUDQJXODU� VKDSH�� D� TXLWH�
UHJXODU�SHULPHWHU�DQG�DQ�HVVHQWLDOO\�FRQYH[�SURILOH��
'HVFULSWLRQ�� WKH� SHULPHWHU� RI� WKH� PRXQG� LV� PDUNHG� E\� WKH� SUHVHQFH� RI� D�
PHGLXP� FRQFHQWUDWLRQ� RI� FROODSVHG� VWRQHV� �HVSHFLDOO\� RQ� LWV� HDVWHUQ� DQG�
QRUWKHUQ� VLGHV��� $W� LWV� EDVLV�� VRPH� UHJXODU� DOLJQPHQWV� RI� VWRQHV� FDQ� EH�
FOHDUO\�UHODWHG�WR�WKH�SUHVHQFH�RI�VRPH�DUFKLWHFWXUDO�IHDWXUHV��
6FDWWHU� RI� FHUDPLF� PDWHULDO�� ORZ�PHGLXP�GHQVLW\� VFDWWHU� RI� SRWWHU\�
IUDJPHQWV��
$UHD�����)LJ������
/RFDWLRQ��EHWZHHQ�$����WR�1RUWK��VHSDUDWHG�E\�D�VHULHV�RI�TDQDWV��DQG�$UHD�
���WR�6RXWK���
:*6��� &RRUGLQDWHV�� WKH� FHQWUH� RI� WKH� DUHD� LV� DSSUR[LPDWHO\� ''�
��������������������ODW����������������������ORQJ���
7\SRORJ\��VKDOORZ�PRXQG�ZLWK�UHPDLQV�RI�D�EXLOGLQJ��
0RUSKRORJ\��ORZ�HOHYDWHG�PRXQG�ZLWK�D�EDVLFDOO\�TXDGUDQJXODU�VKDSH�DQG�D�
TXLWH� LUUHJXODU� SHULPHWHU�� LWV� SURILOH� LW¶V� LUUHJXODU� GXH� WR� WKH� SUHVHQFH� RI�
DUFKLWHFWXUDO�UHPDLQV�RQ�LWV�UDWKHU�IODW�WRS��
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'HVFULSWLRQ�� WKH� SHULPHWHU� RI� WKH� PRXQG� LV� PDUNHG� E\� WKH� SUHVHQFH� RI� D�
TXLWH� KLJK� FRQFHQWUDWLRQ� RI� FROODSVHG� VWRQHV��7KH� DUFKLWHFWXUDO� UHPDLQV� RQ�
LWV�WRS�FOHDUO\�UHYHDO�WKH�SODQ�RI�D�QHDUO\�TXDGUDQJXODU�EXLOGLQJ�LQ�D�EDG�VWDWH�
RI� SUHVHUYDWLRQ�� FRQVWLWXWHG� E\� D� URZ� RI� VHYHUDO� VPDOO� DQG� QDUURZ� URRPV�
�VRPH� RI�ZKLFK� FOHDUO\� SURYLGHG�ZLWK� D� YDXOWHG� URRILQJ�� ORFDWHG� DORQJ� LWV�
PDLQ�VLGHV�DQG�GLYLGHG�E\�PHDQV�RI�D�ODUJH�FHQWUDO�FRUULGRU��
6FDWWHU� RI� FHUDPLF� PDWHULDO�� ORZ�PHGLXP�GHQVLW\� VFDWWHU� RI� SRWWHU\�
IUDJPHQWV��

7DEOH��� ��7KH����DUFKDHRORJLFDO�HYLGHQFHV� �³$UHDV´�� UHFRJQL]HG�DQG�PDSSHG�
GXULQJ�WKH�VXUYH\�FDPSDLJQV�LQ������DQG�������GLJLWDO�HODERUDWLRQ�E\�(��&RFFD�
DQG�*��0DUHVFD��

/DERUDWRU\�$FWLYLWLHV��E\�(��&RFFD�
7KH� DVSHFWV� RI� WKH� ODERUDWRU\� DFWLYLWLHV� UHODWLQJ� WR� SRLQWV� ��� �� DQG� ��

LQGLFDWHG� DERYH� �LQIUD�� ����� VSHFLILHG� DERYH� DUH� GLYLGHG� LQWR� �� GLIIHUHQW�
JURXSV�RI�ZRUN��
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D� FRQYHUWLQJ� GLJLWDO� FDUWRJUDSK\� RQ� WKH� VL]H� RI� WKH�PDS� RI� WKH�
FLW\�DQG�WKH�VXUURXQGLQJ�DUHD�IURP�':*�WR�6KDSHILOH�IRUPDW��

E� RYHUODSSLQJ�DQG�JHR�UHIHUHQFLQJ�RI� WKH�FRQYHUWHG�PDS�RI� WKH�
FLW\�RQ�WKH�VDWHOOLWH�LPDJH��*HR�H\H�ZLWK�UHVROXWLRQ�WR���FP���
REWDLQHG�GXULQJ�WKH������VHDVRQ��

F� PDQLSXODWLQJ� DQG� TXHU\LQJ� YHFWRU� GDWD� JHR�UHIHUUHG� IRU� WKH�
FUHDWLRQ�RI�D�'70��'LJLWDO�7HUUDLQ�0RGHO��ZKLFK�ZLOO�EH�XVHG�
IRU� WKH� DQDO\VLV� DQG� UHFRQVWUXFWLRQ�RI� WKH�PRUSKRORJ\� RI� WKH�
ODQGVFDSH��G� FUHDWLQJ� �'� PRGHOV� RI� VRPH� LPSRUWDQW� DUFKLWHFWXUDO�
PRQXPHQWV�DQG�URFN��

:LWK�UHJDUG�WR�WKH�SRLQW�³D´��FRQYHUVLRQ�IURP�&$'�LQ�6KDSHILOH�ZDV�
SHUIRUPHG�XVLQJ�SURSULHWDU\�VRIWZDUH��(65,�$UF*,6����,Q�WKLV�ILUVW�VWDJH�RI�
SURFHVVLQJ� WKH� 6KDSHILOH� IRUPDW� ZDV� XVHG� EHFDXVH� WKLV� IRUPDW� LV�
VWDQGDUGL]HG� IRU� WKH� LQWHUFKDQJH� RI� GDWD�� 7KH� QH[W� VWHSV� LQYROYH� WKH�
SURFHVVLQJ� RI� VSDWLDO� GDWD� LQ� D� VSDWLDO� '%06� �'DWD� %DVH� 0DQDJHPHQW�
6\VWHP��VXFK�DV�3RVW*,6�RU�6TOLWH��7KH�XVH�RI�WKHVH�GDWDEDVHV�DOORZVRQH�WR�
PDLQWDLQ� WKH� LQWHJULW\�RI� WKH�GDWD�DQG�DOVR�D�PRUH�SURILWDEOH�XVH�RI�*,6� LQ�
VSDWLDO�DQDO\VLV��9HFWRU�GDWD�DYDLODEOH�DUH�FRPSRVHG�RI�HOHPHQWV�SRLQW��OLQH�
DQG� SRO\JRQ� WKDW� PDNH� XS� WKH� GLJLWDO� FDUWRJUDSK\� DW� ��������� VFDOH� RI�
���NPð��7KLV�PDSSLQJ�LQFOXGHV�WKH�VXUURXQGLQJ�DUHD��)LJ������WR�WKH�FLW\�RI�
% ã S U�� ZKLOH� D�PRUH� GHWDLOHG� GLJLWDO�PDSV� DW� D� VFDOH� RI� ������ �)LJ�� ����
LQFOXGHV� WKH� HQWLUH� FLW\� RI� % ã S U�� :LWK� UHJDUG� WR� WKH� VFDOH� ���������
PDSSLQJ� GDWD� LQFOXGH� WKH� FRQWRXU� OLQHV� DQG� RURJUDSK\� RI� WKH� WHUULWRU\� LQ�
TXHVWLRQ�� ZKLOH� WKH� GDWD� YHFWRU� GLJLWDO� PDSV� LQ� VFDOH� ������ LQFOXGH� WKH�
FRQWRXU�OLQHV��WKH�PRQXPHQWDO�DUHDV��LQWHUQDO�RURJUDSK\�WR�WKH�VLWH�RI�TDQDW
DQG� FRQWURO� SRLQW� IRU� PHDVXUHPHQWV� OHYHOLQJ�� 7KH� ':*� IRUPDW� VWDQGDUG�
SURYLGHV� D� VHULHV� RI� DWWULEXWHV� WKDW� LQ� WKH� FRQYHUVLRQ� LQWR� 6KDSHILOH� DUH�
PDQLSXODWHG� DQG� DUH� GHOHWHG� WR� PDNH� OLJKWHU� DQG� UHDGDEOH� ILOH�� :H� KDYH�
SUHVHUYHG� RQO\� WKH� DIIHFWHG� DWWULEXWHV�� :LWK� UHJDUG� WR� WKH� SRLQW� ³E´�
FRQYHUWHG� GDWD� ZHUH� JHR�UHIHUHQFHG� E\� VDWHOOLWH� *HR�(<(� RUWKR�UHFWLILHG�
SXUFKDVHG� LQ� WKH� SUHYLRXV� \HDU� VXUYH\�� 7KH� JHRUHIHUHQFLQJ� ZDV� PDGH� E\�
LGHQWLI\LQJ�WKH�FRQWURO�SRLQWV�DUH�HDVLO\�UHFRJQL]DEOH�LQ�WKH�VDWHOOLWH�LPDJH��
VXFK� DV� WKH� FRUQHUV� RI� WKH� KRXVH� RU� VWUHHW� FURVVLQJV� �ZKLFK� DUH� REYLRXVO\�
YLVLEOH�LQ�WKH�PDS�LWVHOI���%RWK�GLJLWDO�PDSV�KDYH�EHHQ�JHR�UHIHUUHG�ZLWK�WKH�
VDPH� SURFHGXUH� XVLQJ� IRU� HDFK� D� QXPEHU� RI� FRQWURO� SRLQWV� �)LJ� ����� 7KH�
VSDWLDO� UHIHUHQFH� V\VWHP� DGRSWHG� IRU� WKH� JHR�UHIHUHQFLQJ� ZDV� WKH�



%��*HQLWR�HW�DOLL�

����

870:*6��� �� ��1�� 5HJDUGLQJ� WKH� SRLQW� ³F´� WKH� FUHDWLRQ� RI� D� '70�
SUHVHQWV� SUREOHPV��7KH�'70V� DUH� FRQVWUXFWHG� E\� LQWHUSRODWLRQ� RI� FRQWRXU�
OLQHV� DQG� UHSURGXFHV� RXWOLQH� RI� WKH� JHRGHVLF� VXUIDFH�� ,Q� WKH� DEVHQFH� RI� D�
FRPSOHWH� *36� VXUYH\�� ZKLFK� DOORZV� XV� WR� KDYH� D� VHULHV� RI� SRLQWV� IRU� WKH�
PRGHOLQJ� RI� FRQWRXU� OLQHV�� LW� KDV� EHJXQ� WR� GUDZ� YHFWRU� GDWD� PHQWLRQHG�
DERYH��$V�KDV�EHHQ�VWDWHG�SUHYLRXVO\�WKH�FRQYHUWHG�GDWD�HDFK�DUH�FRQVWLWXWHG�
E\�D� VHULHV�RI�JHRPHWULHV�SRLQW�� OLQH�DQG�SRO\JRQ�FRQWDLQLQJ�HDFK�RI� WKHVH�
YDULRXV� DWWULEXWHV��8QIRUWXQDWHO\�� WKH� HOHYDWLRQ� DWWULEXWH� LQ� OLQHDU� HOHPHQWV�
�HOHPHQWV� WKDW� FRQVWLWXWH� WKH�FRQWRXU� OLQHV��GR�QRW�KDYH� WKLV� DWWULEXWH� W\SH��
7KH�HOHYDWLRQ�DWWULEXWH� UHVLGHV� LQ�D� W\SH�RI�JHRPHWULF�HOHPHQW�RQ� WLPH��7R�
WDNH� DGYDQWDJH� RI� WKLV� DWWULEXWH� LQ� OLQHDU� HOHPHQWV� \RX� VWDUWHG� WKH� WUDQVIHU�
ZLWK�D�PDQXDO�SURFHGXUH��7KHUHIRUH��WKH�SKDVH�LPSOHPHQWDWLRQ�RI�WKH�'70�
LV�ZRUNLQJ�LQ�SURJUHVV��

5HJDUGLQJ� WKH� SRLQW� ³G´� DERXW� ����� SKRWRV� ZHUH� WDNHQ� RQ� WKH�
IROORZLQJ� PRQXPHQWV�� K U�7 T�� WKH� DUHD� RI� WKH� &ROXPQV�� 7HPSOH� RI�
$QDKLWD��,ZDQ�SDODFH�ZLWK�PRVDLFV��WKUHH�LZDQ�EXLOGLQJ��FUXFLIRUP�EXLOGLQJ��
PDGUDVD� DQG� WKH� URFN�UHOLHIV� RQ� WKH� ULJKW� DQG� OHIW� VLGH� RI� â S U� ULYHU��
7KURXJK� WKH� WHFKQLTXH�DOUHDG\�NQRZQ�RI�6WUXFWXUH�)URP�0RWLRQ��0RXORQ��
%H]]L�������&DOOLHUL�HW�DOLL�������%LJOLDUGL�HW�DOLL��������'�PRGHOV�RI�WKHVH�
PRQXPHQWV� �)LJV�� ������� KDYH� FUHDWHG�� 7KHVH� �'� PRGHOV� ZLOO� EH� WRRN�
DGYDQWDJH�WR�VWXG\�WKH�DUFKLWHFWXUDO�DQG�VFXOSWXUDO�PRQXPHQWV�RI�WKH�FLW\�RI�
% ã S U�� ,Q� IDFW�� WKHVH�PRGHOV� DUH�PHDVXUHG� DQG�FDQ�EH� LQWHJUDWHG�ERWK� LQ�
WHFKQRORJLHV�WKDW�ZHEPDSSLQJ�H[SRUWHG�WR��'�3')�IRU�FRQVXOWDWLRQ��

)LQDO�&RQVLGHUDWLRQV�
'XULQJ� WKH� ����� VHDVRQ�� WKH� ZRUN� DFWLYLWLHV� KDYH� FRQVLVWHG� LQ� D�

VHFRQG� SDUWLDO�� WKRXJK� V\VWHPDWLF� DQG� FRPSUHKHQVLYH� VXUYH\� RI� GLIIHUHQW�
DUHDV� RI� WKH� VLWH� DLPHG� DW� UHFRJQLVLQJ� WKH�PRVW� QRWLFHDEOH� ODQGVFDSH�� JHR�
PRUSKRORJLFDO��DUFKDHRORJLFDO�DQG�DUFKLWHFWXUDO�IHDWXUHV��7RJHWKHU�ZLWK�WKH�
WZR� WHDP� OHDGHUV� %UXQR� *HQLWR� DQG� 0RVD\\HE� $PLUL�� WKH� VXUYH\� ZDV�
XQGHUWRRN� ZLWK� WKH� KHOSIXO� SUHVHQFH� RI� *�� 0DUHVFD�� (�� &RFFD�� 0�.��
0DKPRXGL�DQG�0LVV��%��.KRVUDZL��

$IWHU�D�SUHOLPLQDU\�VWXG\�RQ�VRPH�RI�WKH�IHDWXUHV�RI�WKH�VLWH�FDUULHG�
RXW� E\� PHDQV� RI� D� JHR�UHIHUHQFHG� VDWHOOLWH� SKRWRJUDSK�� QHZ� DUHDV� ZHUH�
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VHOHFWHG�WR�EH�VXUYH\HG�LQ�RUGHU�WR�REWDLQ�D�PDMRU�XQGHUVWDQGLQJ�RI�WKH�NH\�
SRLQWV�UHJDUGLQJ�WKH�IROORZLQJ�UHODWLRQVKLSV�LQ�WKH�DQFLHQW�FLW\�EHWZHHQ��

�� WKH�GRFXPHQWHG�H[FDYDWHG�PRQXPHQWDO�DUHDV�DQG�WKH�VWLOO�XQ�
H[FDYDWHG�VXUURXQGLQJ�VSDFH��

�� WKH�YHU\�ODUJH�DPRXQW�RI�TDQDWV�DQG�WKH�H[WDQW�DUFKDHRORJLFDO�
DQG�PRQXPHQWDO�HYLGHQFHV��

�� WKH�DQFLHQW�VHWWOHG�DUHDV�DQG�WKH�VXUURXQGLQJ�ZLGH�RSHQ�VSDFHV�
FOHDUO\�GHWHFWDEOH�IURP�WKH�SKRWR�VDWHOOLWH��

�� WKH� XQ�H[FDYDWHG� RULJLQDO� PRXQGV� WR� EH� VWLOO� GHWHFWHG� DQG�
LQWHUSUHWHG� DQG� WKH� DUWLILFLDO�PRXQGV��SDUWLDOO\� IRUPHG�E\� WKH�
PDWHULDO�UHVXOWLQJ�IURP�WKH�HDUOLHU�H[FDYDWLRQ�DFWLYLWLHV�FDUULHG�
RXW�RQ�WKH�VLWH��

)RU� WKHVH� UHDVRQV�� WKH� VXUYH\� KDV� EHHQ� DLPHG� DW� FRQWLQXRXVO\�
GHWHFWLQJ�DQ\�NLQG�RI�PRUSKRORJLFDO�DQRPDOLHV�RQ�WKH�JURXQG��RU�DW�WU\LQJ�WR�
WUDFH� UHFXUUHQW� SDWWHUQV� LQ� WKH� GLVWULEXWLRQ� RI� HPSW\� VSDFHV� �ILHOGV�
JDUGHQV����� PRQXPHQWDO� EXLOGLQJV�� VWUHHWV� �ZLWK� RU� ZLWKRXW� VWUXFWXUDO�
���6LQFH�HDUO\�WLPHV�WKH�JDUGHQV�KDYH�FRQVWLWXWHG�DQ�LQWHJUDO�SDUW�RI�WKH�3HUVLDQ�DUFKLWHFWXUH��
%HVLGHV� WKH� KLVWRULFDO� VRXUFHV�� DUFKDHRORJLFDO� HYLGHQFH� RI� $FKDHPHQLG� JDUGHQV� H[LVWV� DW�
3DVDUJDGDH�� 3HUVHSROLV�� 6XVD�� DQG� RWKHU� VLWHV� �;HQRSKRQ��2HFRQRPLFXV� ��������� $UULDQ��
$QDEDVLV� ���������� 6 P � ������ ������� 6WURQDFK�� ������ �������� 3LQGHU�:LOVRQ� ������ ����
<DPDXFKL������������DQG�Q�������7KH�$FKDHPHQLG�VRYHUHLJQV�KDG�D�SDUWLFXODU� LQWHUHVW� LQ�
WKH� KRUWLFXOWXUH� DQG� DJULFXOWXUH� DQG� VHHPLQJO\� JUHDWO\� HQFRXUDJHG� WKH� DJURQRP\��
DUERULFXOWXUH��DQG�LUULJDWLRQ��1XPHURXV�YDULHWLHV�RI�SODQWV�ZHUH�LQWURGXFHG�WKURXJKRXW� WKH�
HPSLUH��;HQRSKRQ��2HFRQRPLFXV������������0R\QLKDQ����������������EHVLGH�WKH�SUDFWLFDO�
DVSHFWV� RI� WKH� JDUGHQ� DQG� LWV� VHQVXDO� SOHDVXUHV�� UR\DO� JDUGHQV� DOVR� FRQWDLQHG� SROLWLFDO��
SKLORVRSKLFDO��DQG�UHOLJLRXV�V\PEROLVP��7KH�LGHD�RI�D�NLQJ�FUHDWLQJ�D�IHUWLOH�JDUGHQ�RXW�RI�
EDUUHQ�ODQG��EULQJLQJ�V\PPHWU\�DQG�RUGHU�RXW�RI�FKDRV��DQG�GXSOLFDWLQJ�WKH�GLYLQH�SDUDGLVH�
RQ�HDUWK��FRQVWLWXWHG�D�SRZHUIXO� VWDWHPHQW� V\PEROL]LQJ�DXWKRULW\�� IHUWLOLW\�� DQG� OHJLWLPDF\�
�(OLDGH��������������0R\QLKDQ�����������)DT K������������6WURQDFK�� ��������������7KH�
JUHDW� ZHDOWK� UHTXLUHG� WKHQ� WR� ILQDQFH� WKH� DFTXLVLWLRQ�� GHYHORSPHQW�� DQG� PDLQWHQDQFH� RI�
IRUPDO�JDUGHQV��HVSHFLDOO\�LQ�WKH�3HUVLDQ�DULG�ODQGVFDSH��PDGH�WKLV�W\SH�RI�KROGLQJ�D�V\PERO�
RI�SRZHU�DQG�SURVSHULW\��)URP� WKH� WLPH�RI� WKH�$FKDHPHQLG�HPSLUH� WKH� LGHD�RI�DQ�HDUWKO\�
SDUDGLVH�VSUHDG�RYHU�WKH�OLWHUDWXUH�DQG�ODQJXDJHV�RI�RWKHU�FXOWXUHV��$OWKRXJK�WKH�FRQFHSW�RI�
D�SDUDGLVH�PD\�EH�WUDFHG�EDFN�WR�WKH�6XPHULDQ�HSLF�RI�*LOJDPHVK��.UDPHU����������������LW�
VHHPV�WKDW�WKH�LGHD�H[LVWHG�LQGHSHQGHQWO\�LQ�WKH�,QGR�,UDQLDQ�WUDGLWLRQ��ZKHUH�RQH�PD\�ILQG�
UHIHUHQFHV� LQ� WKH� VDFUHG� ERRN� RI�$YHVWD� �<W�� �������� 7KH�$YHVWDQ�ZRUG�SDLULGD ]D���2OG�
3HUVLDQ� SDULGDLGD��� 0HGLDQ� SDULGDL]D�� �ZDOOHG�DURXQG�� L�H��� D� ZDOOHG� JDUGHQ��� ZDV�
WUDQVOLWHUDWHG� LQWR� WKH�*UHHN�SDUDGHLVRL�� WKHQ�UHQGHUHG� LQWR� WKH�/DWLQ�SDUDGLVXV��DQG�IURP�
WKHUH� HQWHULQJ� LQWR� WKH� (XURSHDQ� ODQJXDJHV� �<DPDXFKL� ������ ������ 7KH� ZRUG� HQWHUHG�
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UHPDLQ���TDQDW��HOHYDWHG�PRXQGV��(0���FRQVWUXFWLRQV��SDODFHV"�� LQ�YDULRXV�
GLPHQVLRQV�VKDSHV��VWULSV�RI�VRLO�DQG�RU�VWRQHV��VPDOO�VWRQH�ZDOOV�HQFLUFOLQJ��
ZLWK�GLIIHUHQW� VKDSHV�� ORZO\�HOHYDWHG�PRXQGV��6RPH� LQWHUHVWLQJ� LVVXHV�FDQ�
EH� SUHOLPLQDULO\� HPSKDVL]HG� DPRQJVW� WKRVH� UHODWHG� WR� WKH� WRSRJUDSKLFDO�
OD\RXW�RI�WKH�FLW\��

7KH�SUHVHQFH�RI�DPSOH�SRUWLRQV�RI�WKH�FLW\�DUHD�VHHPLQJO\�IUHH�IURP�
DQ\�NLQG�RI�VWUXFWXUDO�UHPDLQV��H�J��DUHD�����RU�DUHDV�EH\RQG�WKH�EULGJH�DUHD�
���WR�(DVW��RU�DURXQG�DUHD�����WR�LGHQWLI\�LQ�IURQW�RI�WKH�KRXVH���WR�:HVW��DQG�
DURXQG�DUHDV���1����6������LV�ZLWKRXW�GRXEW�D�YHU\�QRWHZRUWK\�XUEDQ�DVSHFW��
HYHQ� ZKHWKHU� WKHVH� REVHUYDWLRQV� VWLOO� UHSUHVHQW�� EXW� ZRUNLQJ� K\SRWKHVHV��
7KLV� SDUWLFXODU� DVSHFW� HDVLO\� OHG� RQH� WR� WKLQN� RYHUWKH� LQYHVWPHQWV�� WKH�
WHUULWRULDO�DQG�VRFLDO�FKDQJHV�RFFXUUHG�LQ�WKH�SODLQ�RI�FLW\�DQG�UHODWLQJ�WR�WKH�
QHFHVVDU\�ODQG�XVH�DQG�ZDWHU�VXSSO\�LQ�RUGHU�WR�OHW�WKH�DUHD�WR�EH�IRUPHG�DQG�
GHYHORSHG�DV�XUEDQ��7KH� IXWXUH� UHVHDUFKHV�ZLOO�FHUWDLQO\�JLYH�FRQILUPDWLRQ�
RI�WKH�FRUUHFWQHVV�RI�WKHVH�K\SRWKHVHV��DQG�RI�WKH�SRVVLELOLW\�WKDW�SDUW�RI�WKH�
XUEDQ�DUHD�DW�% ã S U�ZDV�PDLQO\�GHYRWHG� WR�DJULFXOWXUDO� DQG�KRUWLFXOWXUDO�
DFWLYLWLHV�� WKLV� FKDUDFWHULVWLF� ZRXOG� EH� RI� H[WUHPH� KLVWRULFDO�HFRQRPLFDO�
LPSRUWDQFH��%\�QRZ�LW� LV�VWLOO�GLIILFXOW� WR�DVVXPH�WKDW�D�SRUWLRQ�RI� WKH�FLW\��
PRVWO\�WKH�ZHVWHUQ��UHPDLQHG�DFWXDOO\�HYHU�IUHH�IURP�EXLOGLQJV�DQG�IURP�DQ\�
NLQG� RI� DUFKLWHFWXUDO� IHDWXUHV�� WKH� YLFLQLW\� WR� WKH� ULYHU� KDYLQJ�� KRZHYHU��
DOZD\V�H[SRVHG�WKLV�DUHD�WR�WKH�JUHDW�ULVN�RI�LWV�UHFXUUHQW�IORRGLQJ�DFWLYLWLHV��
$QDSSURSULDWH� FKRLFH� WR� NHHS� D� IHUWLOH� ULYHUVLGH� ODUJH� SLHFH� RI� ODQG� IRU�
DJULFXOWXUH� DQG� KRUWLFXOWXUH� FRXOG� KDYH� HQVXUHG� WKH� VXIILFLHQW� ³XUEDQ´� DQG�
³LQWHUQDO´�ZDWHU�VXSSO\�WR�EH�PDQDJHG�E\�WKH�SROLWLFDO�UXOH��,W�VKRXOG�DOVR�EH�
WDNHQ�LQWR�WKH�GXH�DFFRXQW�WKH�K\SRWKHVLV�WKDW�RSHQ�VSDFHV�IDFLQJ�WKH�ULYHU�WR�
:HVW�� DQG� DPRQJVW� DUFKLWHFWXUDO� EXLOGLQJV� WR�1RUWK�(DVW�ZRXOG� KDYH� EHHQ�
GHYRWHG� WR� D� VRPHKRZ� IRUP� RI� SOHDVXUH� DQG� OHLVXUH� IRU� WKH� LQKDELWDQWV��
$UFKDHRORJLFDO� DQG� KLVWRULFDO� HYLGHQFH� IRU� WKLV� SRVVLELOLW\� DW� % ã S U� DUH��
XQIRUWXQDWHO\�� SRRUO\� GRFXPHQWHG� LQ� WKH� VFLHQWLILF� OLWHUDWXUH�� WKH�
DUFKDHRORJ\�RI�6DVDQLDQ�SHULRG�LQ�WKH�SODWHDX�DV�ZHOO��GR�QRW�RIIHU�E\�QRZ�

6HPLWLF�ODQJXDJHV�DV�ZHOO��$NNDGLDQ�SDUGHVX��+HEUHZ�SDUGHV��1HKHPLDK������(FFOHVLDVWHV�
�����6RQJ�RI�6RORPRQ��������DQG�$UDELF�IHUGDZV��.RUDQ������������������
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PXFK�HYLGHQFH�IRU�WKDW����WKLV�JURXQG�RI�LQWHUHVW�ZLOO�EH�GHHSO\�LQYHVWLJDWHG�
GXULQJ�WKH�QH[W�FDPSDLJQV�DW�WKH�VLWH��

2I� JUHDW� LQWHUHVW�� PRUHRYHU�� DUH� DOVR� WKH� HYLGHQFHV� LQWHUSUHWHG� DV�
WUDFHV�RI�VWUHHWV��RU�VPDOO�HOHYDWHG�PRXQG�GHOLPLWHG�E\�VWRQH�ZDOOV��HQWHULQJ�
WKH� VLWH� IURP� 6RXWK� �DUHDV� �� DQG� ���� DQG� ����� (YHQ� WKRXJK� WKHUH� LV� OLWWOH�
LQGLFDWLRQ� E\� QRZ� UHJDUGLQJ� WKH� SHULRG� GXULQJ� ZKLFK� WKRVH� VWUHHWV� ZHUH�
DFWXDOO\�LQ�XVH����WKH�IDFW�LV�TXLWH�VLJQLILFDQW�EHFDXVH�WKH\�SURYLGHG�WKH�FLW\�
ZLWK�D�VRXWKHUQ�DFFHVV��:KLOH�WKH�SUHVHQFH�RI�D�URDG�HQWHULQJ�IURP�1RUWK�LV�
TXLWH�XQTXHVWLRQDEOH�DQG�WKH�DFFHVV�IURP�:HVW�ZDV�JXDUDQWHHG�E\�PHDQV�RI�
WKH�ZHOO�NQRZQ�EULGJH�FURVVLQJ WKH� ULYHU�� LW� LV�DOVR�QRWHZRUWK\� WKDW�GXULQJ�
WKLV� FDPSDLJQV� QR� WUDFHV� RI� DQ� HDVWHUQ� DFFHVV� ZHUH� LGHQWLILHG� GXULQJ� WKH�
UDQGRP�VXUYH\� WKHUH�HIIHFWHG�� ,W� LV��QRQHWKHOHVV��SRVVLEOH� WKDW� WKH�NKDQGDT
ERUGHULQJ�DFWXDOO\�WKH�HDVWHUQ�OLPLW�RI�WKH�VLWH�ZDV�DQ�DQFLHQW�IHDWXUH�RI�WKH�
VHWWOHPHQW��,W�LV�TXLWH�LQWULJXLQJ�DW�WKLV�UHJDUG��PRUHRYHU��WR�FRQVLGHU�WKDW�WKH�
SUHVHQFH�RI�WKH�DIRUHPHQWLRQHG�NKDQGDT�PLJKW�KDYH�³FRQFUHWH´�FRQQHFWLRQV�
ZLWK� WKH� WRSRJUDSK\�RI� WKH� VLWH�� DQG�HVSHFLDOO\�ZLWK� WKH� VWHHS� VORSH�RI� WKH�
KLOO�ZKHUH� WKH� VR�FDOOHG� ³4DOµH�\H�'RNKWDU´� OLHV��2QH� FDQQRW� H[FOXGH� WKDW�
WKLV�NKDQGDT�FRXOG�KDYH�EHHQ�D�IHDWXUH�ORFDWHG�DW�WKH�HDVWHUQ�OLPLW�RI�WKH�FLW\�
DV� D� VRUW� RI� EDUULHU� SURWHFWLQJ� WKH� VLWH� IURP� DQ\� SRVVLEOH� DOOXYLDO� GHSRVLWV�
IORZLQJ� GRZQ� IURP� WKH� QRUWKHUQ� KLOOV�� 7KH�PRVW� GHVWUXFWLYH� HIIHFW� IRU� WKH�
XUEDQ�ODQGVFDSH�DQG�WKH�FLW\�ZHUH��QRQHWKHOHVV��WKH�GRFXPHQWHG�FRQWLQXRXV�
IORRGV� VWLOO� QRZ�RFFXUULQJ� HYHU\� ��� \HDUV� F����� DQG�ZKLFK� KDV� FRQVLVWHQWO\�
FRUURGHG�WKH�VDPH�HPEDQNPHQW�DQG�GHYLDWHG�WKH�FRXUVH�RI�WKH�ULYHU�DV�ZHOO��

��/LWWOH� LV� NQRZQ� DERXW� WKH� IRUP�RI� WKH�3HUVLDQ� JDUGHQ� EHIRUH� WKH� ,VODPLF� SHULRG�� EXW� LWV�
H[LVWHQFH� DW� WKDW� WLPH� DQG� LWV� LPSRUWDQFH� DV� ERWK� D� V\PERO� RI� SRZHU� DQG� UHVRXUFH� IRU�
SOHDVXUH�LV�ZLGHO\�DFNQRZOHGJHG��3LQGHU�:LOVRQ���������������
��,W� LV� LPSRUWDQW� LQ� WKLV� UHJDUG�� KRZHYHU�� WR� VWUHVV� WKDW� DW� OHDVW� RQH� RI� WKHP� VHHPV� WR� EH�
UHODWHG�ZLWK�WKH�0RVTXH��
���3HUVRQDO�FRPPXQLFDWLRQ�RI�0��$PLUL��
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5()(5(1&(6
0DLQ�6RXUFHV��
&XUVRQ��*���������3HUVLD�DQG�WKH�3HUVLDQ4XHVWLRQ��9RO��,,�����������/RQGRQ��
,ã DFCU � ������� 0DV OLN� DO� 0DP OLN�� %LEOLRWKHFD� *HRJUDSKRUXP� $UDERUXP�� ���������
/HLGHQ��
0XVWDZI DO� D]YLQL��������1X]KDW�DO�sKXO E�������%RPED\��
1|OGHNH�� 7K�� �������*HVFKLFKWH� GHU� 3HUVHU� XQG�$UDEHU� ]XU� =HLW� GHU� 6DVDQLGHQ�� DXV� GHU�
DUDELVFKHQ�&KURQLN�GHV�7DEDUL��/H\GHQ�
6FKZDUW]�� 3�� ������������ ,UDQ� LP� 0LWWHODOWHU� QDFK� GHQ� DUDELVFKHQ� *HRJUDSKHQ�� �� YRO��
/HLS]LJ���
6FULSWRUHV� +LVWRULDH� $XJXVWDH�� ������� YRO�� ,�,,,�� /RHE� &ODVVLFDO� /LEUDU\� &DPEULGJH� 	�
/RQGRQ��
7DEDU ��7 U NK�DO�5XVXOZD¶O�0XO N��GH�*RHML��0�-���HG���������II���

� � � �
0DQ\�$UWLFOHV�DQG�%RRNV�
$$�99�������D��)DUV��(QF\FORSDHGLD�%ULWDQQLFD��$�1HZ�6XUYH\�RI�8QLYHUVDO�.QRZOHGJH��
&KLFDJR�/RQGUD�7RURQWR��
$$�99�� �����E�� .D]HUXQ�� (QF\FORSDHGLD� %ULWDQQLFD�� $� 1HZ� 6XUYH\� RI� 8QLYHUVDO�
.QRZOHGJH��&KLFDJR�/RQGUD�7RURQWR���
$OWKHLP��)U���XQG�6WLHKO�5���������(LQ�DVLDWLVFKHU�6WDDW��:LHVEDGHQ��
%DFN��0���������'LH�VDVVDQLGLVFKHQ�6WDDWVLQVFKULIWHQ��$FWD�,UDQLFD����7HKUDQ�DQG�/LqJH��
%HDXPRQW��3���������+\GURORJ\��(QF\FORSDHGLD�,UDQLFD��/RQGRQ��
%LJOLDUGL��*���&DSSHOOL��6���&RFFD��(���������7HFQRORJLH�GLJLWDOL�LQWHJUDWH�SHU�OR�VWXGLR�GHO�
VLWR�DUFKHRORJLFR�GL�$GXOLV��(ULWUHD���$UFKHRORJLD�H�&DOFRODWRUL���������������
&DOOLHUL��0���'HOO¶8QWR��1���'HOOHSLDQH��0���6FRSLJQR��5���6RGHUEHUJ��%���/DUVVRQ��/���������
'RFXPHQWDWLRQ� DQG� ,QWHUSUHWDWLRQ� RI� DQ� $UFKHRORJLFDO� ([FDYDWLRQ�� DQ� ([SHULHQFH� ZLWK�
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'HQVH� 6WHUHR� 5HFRQVWUXFWLRQ� 7RROV�� 9$67���� 7KH� ��WK� ,QWHUQDWLRQDO� 6\PSRVLXP� RQ�
9LUWXDO� 5HDOLW\�� $UFKDHRORJ\� DQG� ,QWHOOLJHQW� &XOWXUDO� +HULWDJH�� �������
KWWS���YFJ�LVWL�FQU�LW�3XEOLFDWLRQV������&''66/���&DOOLHULBHW$OB'RFXPHQWLQJ�SGI
&DOPDUG��-���������)ODQGLQ�DQG�&RVWH��(QF\FORSDHGLD�,UDQLFD��9RO��;��)DVF����
&DOPDUG��-���������.$=(581�L��*HRJUDSK\��(QF\FORSDHGLD�,UDQLFD��HGLWLRQ�RQ�OLQH
&KULVWHQVHQ��$���������/¶,UDQ�VRXV�OHV�6DVVDQLGHV��&RSHQKDJXH��
'H�3KDQRO��;��������)DUV�,��*HRJUDSK\��(QF\FORSDHGLD�,UDQLFD��/RQGRQ��
(KOHUV�� (�� ������� ,UDQ�� (LQ� ELEOLRJUDSKLVFKHU� )RUVFKXQJVEHULFKW� PLW� .RPPHQWDQHQ� XQG�
$QQRWDWLRQHQ� �� $� ELEOLRJUDSKLF� UHDVHDUFK� VXUYH\� ZLWK� FRPPHQWV� DQG� DQQRWDWLRQV��
0�QFKHQ��
(WWLQJKDXVHQ��5���HGV���7KH�,VODPLF�*DUGHQ���������:DVKLQJWRQ��'�&��
)DT K��1��������� HKUD�\H�E ��H� U Q ��,UDQ�Q PD�����������
)ODQGLQ��(����&RVWH��3���������9R\DJH�HQ�3HUVH��3DULV��
*DJq��-���������&RPPHQW�6DSRU�D�W�LO�©WULRPSKp�GH�9DOpULHQ"�6\ULD��;/,,�����������
*KLUVKPDQ��5���������,QVFULSWLRQ�GX�PRQXPHQW�GH�&KkSRXU�,HU�j�&KkSRXU��5HYXH�GHV�$UWV�
$VLDWLTXHV�����,,,����������
*KLUVKPDQ��5���������/HV�IRXLOOHV�GH�&KkSRXU��,UDQ���5HYXH�GHV�$UWV�$VLDWLTXHV�����,�����
����
*KLUVKPDQ��5���������6KDSXU��&LW\�RI�.LQJV��$VLD��'HFHPEHU��
*KLUVKPDQ��5���������6KDSXU��5R\DO�&LW\��$VLD��2FWREHU��
*KLUVKPDQ��5���������%LFKkSRXU�,,��/HV�PRVDwTXHV�VDVVDQLGHV��3DULV��
*KLUVKPDQ��5���������,UDQ��3DUWKHV�HW�6DVVDQLGHV��3DULV��
*KLUVKPDQ��5���������%LFKkSRXU�,��3DULV��
*KLUVKPDQ�� 5��� DQG� 6DOOHV�� *�� ������� &KkSRXU�� 5DSSRUW� SUpOLPLQDLUH� GH� OD� SUHPLqUH�
FDPSDJQH�GH�IRXLOOHV��5HYXH�GHV�$UWV�$VLDWLTXHV�������������
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*DOO� YRQ�� +�� ������� 'LH�0RVDLNHQ� YRQ� %LãDS U��$UFKD|ORJLVFKH� 0LWWHLOXQJHQ� DXV� ,UDQ��
1�6��������������
*\VHOHQ��5���������/D�JpRJUDSKLH�DGPLQLVWUDWLYH�GH�O¶(PSLUH�6DVVDQLGH��/HV�WpPRLJQDJHV�
VLJLOORJUDSKLTXHV� �5HVRULHQWDOHV��� 9RO�� �� >1RWH�V��� ;;�� ���� S��� �� SO��@� �ELEO��� �� S�������
>1RWHV�� &156� �����@� ,OOXVWUDWLRQ�� )LJXUH�� 7DEOHDX�&DUWH�� *URXSH� SRXU� O¶pWXGH� GH� OD�
FLYLOLVDWLRQ�GX�0R\HQ�2ULHQW��3DULV��)5$1&(���������0RQRJUDSKLH�
+HUUPDQQ�� *�� ���������� 7KH� 6DVDQLDQ� 5RFN� 5HOLHIV� DW� %LãDS U�� 3DUW� ��� ,UDQLVFKH�
'HQNPlOHU��,UDQLVFKH�)HOVUHOLHILV��6HU��)��3DUW����%HUOLQ��
+HU]IHOG�� (�� ������� 7KH� 3HUVLDQ� (PSLUH�� 6WXGLHV� LQ� *HRJUDSK\� DQG� (WQRJUDSK\� RI� WKH�
$QFLHQW�1HDU�(DVW��6WHLQHU��:LHVEDGHQ�
.U|JHU��-���������6DVDQLGLVFKHU�6W�FNGHNRU��0DLQ]��
+LQ]��:���������$OW�LUDQLVFKH�)XQGH�XQG�)RUVFKXQJHQ��%HUOLQ��
/RXNRQLQ��9���������.XO¶WXUD�VDVDQLGVNRJR�,UDQD��0RVNYD��
0DFGHUPRW�� %�*�� ������� 5RPDQ� (PSHURUV� LQ� WKH� 6DVVDQLDQ� UHOLHIV�� -RXUQDO� RU� 5RPDQ�
6WXGLHV��YRO��;/,9���������SDUW�,	�,,��S���������
0DULFT��$���������5HV�*HVWDH�'LYL�6DSRULV��6\ULD���������������
0DULFT��$���������5HV�*HVWDH�'LYL�6DSRULV��&ODVVLFD�HW�2ULHQWDOLD����������3DULV��
0DUTZDUW�� -��0HVVLQD�� *�� �������$� &DWDORJXH� RI� WKH� 3URYLQFLDO� &DSLWDOV� RI� U QVKDKU��
5RPH��
0DF.HQ]LH��'�1���������7KH�,QVFULSWLRQV��+HUUPDQQ��*���HG���7KH�6DVDQLDQ�5RFN�5HOLHIV�DW�
%LãDS U��3DUW����,UDQLVFKH�'HQNPlOHU��,UDQLVFKH�)HOVUHOLHILV��6HU��)��%HUOLQ��3DUW�����������
%HUOLQ��
0HKU\DU�� 0�� ������������ 6LPD�\H� VKDKU�H� %LãDS U� GDU� G ZUDQ�H� HVODPL�� 'RYYRPLQ�
.RQJUH�\H� 7DULNK�H�0H¶PDULYD� 6KDKUVD]L�\H� ,UDQ�� %DP�� .HUPDQ�� ������ IDUYDUGLQ� ������
9RO�����������7HKHUDQ��
0HKU\DU��0��������������6LPD�\H�VKDKU�H�%LãDS UGDUGRZUDQ�H�HVODPL��'RYYRPLQ�.RQJUH�
\H�7DULNK�H�0H¶PDULYD�6KDKUVD]L�\H�,UDQ��%DP��.HUPDQ��������IDUYDUGLQ�������9RO��������
�����7HKHUDQ�
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0LODQRYLF�� 3��� $JKLOL�� %�� ������� +\GUR�JHRORJLFDO� &KDUDFWHULVWLFV� DQG� *URXQGZDWHU�
0LVPDQDJHPHQW�RI�.D]HUXQ�.DUVWLF�$TXLIHU��=DJURV�� ,UDQ��+\GURJHRORJLFDO�3URFHVVHV� LQ�
.DUVW�7HUUDQHV��3URFHHGLQJV�RI�WKH�$QWDO\D�6\PSRVLXP�DQG�)LHOG�6HPLQDU��2FWREHU��������
,QWHUQDWLRQDO�$VVRFLDWLRQ�RI�+\GURORJLFDO�6FLHQFHV��,$+6���3XEO��QR���������������
0RXORQ��3���%H]]L��$���������3\WKRQ�3KRWRJUDPPHWU\�7RROER[��XQD�VROX]LRQH�OLEHUD�SHU�OD�
GRFXPHQWD]LRQH�WULGLPHQVLRQDOH��$UFKHRIRVV��2SHQ�6RXUFH��)UHH�6RIWZDUH�H�2SHQ�)RUPDW�
QHL� SURFHVVL� GL� ULFHUFD� DUFKHRORJLFD�� 9,� :RUNVKRS� �1DSROL�� ����� JLXJQR� �������
KWWS���LPDJLQH�HQSF�IU�SXEOLFDWLRQV�SDSHUV�$5&+(2)266�SGI �(QJOLVK�9HUVLRQ�
0R\QLKDQ��(���������3DUDGLVH�DV�D�*DUGHQ� LQ�3HUVLD�DQG�0XJKDO�,QGLD�������������������
1HZ�<RUN��
2EHUODQGHU��7�� ��������D��*HRPRUSKRORJ\��&DPEULGJH�+LVWRU\�RI� ,UDQ�� YRO�� �� ��/DQG�RI�
,UDQ�����������&DPEULGJH��
2EHUODQGHU��7�� ��������E��+\GURORJ\��&DPEULGJH�+LVWRU\�RI� ,UDQ�� YRO���� ��/DQG�RI� ,UDQ��
���������&DPEULGJH��
3LJXOHYVNDMD��1���������*RURGD�,UDQD�Y�UDQQHP�VUHGQHYHNRY¶H��0RVNYD�/pQLQJUDG��
3LQGHU�:LOVRQ��5���������7KH�3HUVLDQ�*DUGHQ��%DJK�DQG�&KDKDU�%DJK��0DF'RXJDOO��(�%����
3RSH��$���pGV�����������$�6XUYH\�RI�3HUVLDQ�$UW��/RQGRQ�DQG�1HZ�<RUN��
5LFH�� '�7�� ������� 7KH� &LW\� RI� 6K S U�� $UV� ,VODPLFD�� 9RO�� ��� QR� ��� SS�� ��������� ZLWK�
+LVWRULFDO�1RWH�E\�5HLWOLQJHU��*��
5RXVWDHL�� .��� $ODPGDUL�� .��� 3HWULH�� &�$�� ������� 7KH� 0DPDVDQL� $UFKDHRORJLFDO� 3URMHFW�
6WDJH�2QH��%ULWLVK�$UFKDHRORJLFDO�5HSRUWV�
6DOOHV��*���*KLUVKPDQ��5����������&KDSRXU��5DSSRUW�3UpOLPLQDLUH�GH�OD�3UHPLqUH�&DPSDJQH�
GH�)RXLOOHV� �$XWRPQH������ ��3ULPWHPSV��������5HYXH�GHV�$UWHV�$VLDWLTXHV� YRO��;�� ��� SO��
;;;,;�;/,,,��/LEUDLUH�GHV�$UWV�HW�9R\DJHV��3DULV��
6 P ��µ$���������3 V UJ G�\ TDG PWDU� QS \WD�W�H�ã KDQã K �H� U Q���������6KLUD]��
6DUIDU ]��$�$�� ������â��������% ã S U�� âDKU�H� ER]RUJ�H� V V Q ��% VW Q�ãHQ V �ZDKRQDU�H�
U Q������������
6DUIDU ]��$�$���������%LVK S U�LQ�³6XUYH\�RI�([FDYDWLRQV�´�,UDQ���������
6DUIDU ]�� $�$�� ������� $\Y Q�H� P V \ N�H� % ã S U�� 3URFHHGLQJV� RI� WKH� ,,QG� $QQXDO�
6\PSRVLXP�RQ�$UFKDHRORJLFDO�5HVHDUFK�LQ�,UDQ�����������������7HKUDQ��
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6DUIDU ]��$�$���������$Q K W ��0DµEDG�H�µD P�H�% ã S U��3URFHHGLQJV�RI�WKH�,,,UG�$QQXDO�
6\PSRVLXP�RQ�$UFKDHRORJLFDO�5HVHDUFK�LQ�,UDQ�����������������7HKUDQ�
6DUIDU ]��$�$���������.DãI�H�QDTã�H�EDUMDVWDK �\H�PRKHPP�H�V V Q �GDU�7DQJ�H� RZJ Q��
3URFHHGLQJV� RI� WKH� ,9WK�$QQXDO� 6\PSRVLXP� IRU�$UFKDHRORJLFDO�5HVHDUFK� LQ� ,UDQ� ��������
�������7HKUDQ�
<DVL��-���������%LVK S U�LQ�³6XUYH\�RI�([FDYDWLRQV´��,UDQ���������
6WURQDFK�� '�� ������� 7KH� 5R\DO� *DUGHQ� DW� 3DVDUJDGDH�� (YROXWLRQ� DQG� /HJDF\��
$UFKDHRORJLFD�,UDQLFD�HW�2ULHQWDOLV��0LVFHOODQHD�LQ�+RQRUHP�/RXLV�9DQGHQ�%HUJKH������
�����*KHQW�
6WURQDFK��'���������7KH�*DUGHQ�DV�D�3ROLWLFDO�6WDWHPHQW��6RPH�&DVH�6WXGLHV�IURP�WKH�1HDU�
(DVW�LQ�WKH�)LUVW�0LOOHQLXP�%&��%XOOHWLQ�RI�WKH�$VLD�,QVWLWXWH�������������
7DOERW�5LFH��'���������7KH�FLW\�RI�6KDSXU��$UV�,VODPLFD�,,���������VV��
7RZVHQG��3HVFRWW��:���������7KH�DGPLQLVWUDWLRQ�RI�*RUGLHQ�,,,��<DOH�&ODVVLFDO�6WXGLHV��YRO��
,9����������
9DQGHQ�%HUJKH��/���������$UFKpRORJLH�GH�O¶,UDQ�DQFLHQ��/HLGHQ��
81(6&2� ������� ,UDQLDQ� &XOWXUDO� +HULWDJH�� +DQGLFUDIWV� DQG� 7RXULVP� 2UJDQL]DWLRQ�
6KXVKWDU� +LVWRULFDO� +\GUDXOLF� 6\VWHP�� %ULGJHV�� GDPV�� FDQDOV�� EXLOGLQJV� DQG� ZDWHUPLOOV��
)URP� DQFLHQW� WLPHV� WR� SUHVHQW�� 81(6&2��:RUOG� +HULWDJH� &RQYHQWLRQ�� 1RPLQDWLRQ� RI�
3URSHUWLHV�IRU�,QFOXVLRQ�RQ�7KH�:RUOG�+HULWDJH�/LVW��7HKUDQ������
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$&.12:/('*(0(176��
,VODPLF�5HSXEOLF�RI�,UDQ��

��5HVHDUFK�&HQWHU�RI�WKH�,UDQLDQ�&XOWXUDO�+HULWDJH��+DQGLFUDIWV�DQG�7RXULVP�2UJDQL]DWLRQ�
�5&,&++72���7HKHUDQ�

��,UDQLDQ�&HQWUH�IRU�$UFKDHRORJLFDO�5HVHDUFK�RI�5&,&++72��,UDQ�
��,UDQLDQ�&XOWXUDO�+HULWDJH��+DQGLFUDIWV�DQG�7RXULVP�2UJDQL]DWLRQ��,&++72���7HKHUDQ�
��,UDQLDQ�&XOWXUDO�+HULWDJH��+DQGLFUDIWV�DQG�7RXULVP�2UJDQL]DWLRQ��,&++72���6KLUD]�
��,UDQLDQ�&XOWXUDO�+HULWDJH��+DQGLFUDIWV�DQG�7RXULVP�2UJDQL]DWLRQ��,&++72���.D]HUXQ�

��7KH�(PEDVV\�RI�,VODPLF�5HSXEOLF�RI�,UDQ���5RPH�

5HSXEOLF�RI�,WDO\��
��0LQLVWU\�RI�)RUHLJQ�$IIDLUV��'*&6�	�'*3&&��
��,VWLWXWR�,WDOLDQR�SHU�O¶$IULFD�HO¶2ULHQWH��,V,$2��
��8QLYHUVLWj�GHJOL�6WXGL�GL�1DSROL�³O¶2ULHQWDOH´�

&HQWUR�,QWHUGLSDUWLPHQWDOH�GL�6HUYL]L�SHU�O¶$UFKHRORJLD��&,6$��
��(PEDVV\�RI�,WDO\�DW�7HKHUDQ�
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)LJ������4DO�µD�\H�'RNKWDU�DV�VHHQ�IURP�WKH�FLW\�SODLQ��DIWHU�0$,�

)LJ������4DOµD�\H�3HVDU�DV�VHHQ�IURP�WKH�FLW\�SODLQ��DIWHU�0$,�
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)LJ������7KH�EULGJH�3RO�H�*DEU ��DV�VHHQ�IURP�ULJKW�EDQN�RI�WKH�ULYHU��DIWHU�0$,�
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)LJ������7KH�HDVWHUQ�SLORQ�RI�WKH�EULGJH�3RO�H�*DEU ��DV�VHHQ�IURP�OHIW�EDQN�RI�WKH�ULYHU��DIWHU�
0$,�
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)LJ������7KH�ZHVWHUQ�SLORQ�RI�WKH�EULGJH�3RO�H�*DEU ��DV�VHHQ�IURP�ULJKW�EDQN�RI�WKH�ULYHU��
DIWHU�0$,�
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)LJ������6DUDE�H�$UGDãLU�LQ�WKH�5RXVWD¶�RI�6H\\HG�+RVVHLQL��DIWHU�*RRJOH�HDUWK������

)LJ������ HãPHã�H�6DVDQ�LQ�WKH�EHG�RI�WKH�â S U�ULYHU��DIWHU�*RRJOH�HDUWK������



%��*HQLWR�HW�DOLL�

����

)LJ������6DUDE�H�'RNKWDUDQ��DIWHU�*RRJOH�HDUWK������

)LJ������7KH�ORFDOL]DWLRQ�RI�WKH�WKUHH�VSULQJV��DIWHU�*RRJOH�HDUWK������



% ã S U�DQG�LWV�«���) UV��,UDQ��6HFRQG�«��5HSRUW�RI������&DPSDLJQ��1RYHPEHU�

����

)LJ�������$�JHQHUDO�SLFWXUH�RI�WKH�4DQDWV��DIWHU�WKH�SKRWR�VDWHOOLWH�*HR�(\H�

)LJ����� ��0RQXPHQWDO�6DVDQLDQ�$UHD��QRUWK�HDVWHUQ�TXDGUDQW�RI� WKH� FLW\�� DIWHU� WKH�SKRWR�
VDWHOOLWH�*HR�(\H�



%��*HQLWR�HW�DOLL�

����

)LJ�������&ROXPQV�$UHD��LQ�WKH�FHQWHU�RI�WKH�FLW\��DIWHU�WKH�SKRWR�VDWHOOLWH�*HR�(\H�

)LJ������� K U7 T��VRXWK�ZHVWHUQ�TXDGUDQW�RI�WKH�FLW\��DIWHU�WKH�SKRWR�VDWHOOLWH�*HR�(\H�



% ã S U�DQG�LWV�«���) UV��,UDQ��6HFRQG�«��5HSRUW�RI������&DPSDLJQ��1RYHPEHU�

����

)LJ�������0RVTXH�LQ�WKH�VRXWK�HDVWHUQ�TXDGUDQW�RI�WKH�FLW\��DIWHU�WKH�SKRWR�VDWHOOLWH�*HR�(\H�

)LJ����� ��*UHDW� VDOW\�DFFXPXODWLRQV� LQ�)DUV��0DK UO � DQG�%DNKWHJ Q�/DNHV�� DIWHU�*RRJOH�
HDUWK������



%��*HQLWR�HW�DOLL�

����

)LJ�������,QWHUPRXQWDLQ�SODLQV�LQ�WKH�1XUDEDG�DUHD��IURP�6RXWK�WR�1RUWK��'DãW�H�1XUDEDG��
'DãW�H�-DYLG��'DãW��H�5RVWDP�H�<HN�DQG�'DãW�H�5RVWDP�H�'R��DIWHU�*RRJOH�HDUWK������

)LJ�� ��� �� 'DãW�H� 1XUDEDG� ZLWK� DQ� LUUHJXODU� VKDSH� GXH� WR� WKH� ULGJHV� DQG� URFN\� RXWFURSV�
H[WHQGLQG�LQ�WKH�DOOXYLDO�SODLQ��DIWHU�*RRJOH�HDUWK������



% ã S U�DQG�LWV�«���) UV��,UDQ��6HFRQG�«��5HSRUW�RI������&DPSDLJQ��1RYHPEHU�

����

)LJ�������6WHHS�ZDOOHG�JRUJH�ZKHUH�WKH�ULYHU�â S U�IORZV��GHILQLQJ�WKH�QRUWKHUQ�DQG�QRUWK�
ZHWVUHQ�SHULPHWHU�RI�% ã S U��DIWHU�*RRJOH�HDUWK������

)LJ�������7KH�IODW�DUHD�RI�.D]HUXQ��OHVV�WKDQ�WZHQW\�NLORPHWHUV�VRXWK���(DVW�RI�% ã S U��DQ�
DOWLWXGH� RI� DERXW� ���P� DERYH� WKH� VHD� OHYHO� ERXQGHG� WR� WKH�(DVW� DQG� WR� WKH�:HVW� E\� WZR�
ULGJHV�WKDW�ULVH�RYHU�����P�DERYH�VHD�OHYHO��DIWHU�*RRJOH�HDUWK������



%��*HQLWR�HW�DOLL�

����

)LJ�������WKH�SURWHFWHG�DUHD�RI�WKH�$UåDQ�DQG�3DULVKDQ�ODNHV�UHFRJQL]HG�E\�81(6&2�DV�RQH�
RI�WKH�PRVW�LPSRUWDQW�HFRV\VWHPV�RQ�WKH�SODQHW��DIWHU�:LNLSHGLD�

)LJ�������$OWHUQDWLQJ�OD\HUV�RI�SHEEOHV��DUFKLWHFWRQLF�VWRQHV�DQG�VRLO�DFFXPXODWLRQV��DORQJ�
WKH�QRUWK�ZHVWHUQ�VLGH�RI�WKH�FLW\��DIWHU�0$,�



% ã S U�DQG�LWV�«���) UV��,UDQ��6HFRQG�«��5HSRUW�RI������&DPSDLJQ��1RYHPEHU�

����

)LJ�������$OWHUQDWLQJ�OD\HUV�RI�SHEEOHV��DUFKLWHFWRQLF�VWRQHV�DQG�VRLO�DFFXPXODWLRQV��DORQJ�
WKH�QRUWK�ZHVWHUQ�VLGH�RI�WKH�FLW\��DIWHU�0$,�

)LJ�������5XVWD¶��YLOODJHV��RI�(VODPDEDG�WR�6RXWK��DIWHU�WKH�*HR�H\H�SKRWR�VDWHOOLWH�



%��*HQLWR�HW�DOLL�

����

)LJ�� ��� �� 5XVWD¶� �YLOODJHV�� RI� 3DQM�PDKDO� DQG� DPUDQ� WR� (DVW�� DIWHU� WKH�*HR� H\H� SKRWR�
VDWHOOLWH�

)LJ�������7KH�3DULVKDQ�ODNH��DIWHU�*RRJOH�HDUWK������



% ã S U�DQG�LWV�«���) UV��,UDQ��6HFRQG�«��5HSRUW�RI������&DPSDLJQ��1RYHPEHU�

����

)LJ�������7KH�$UåDQ�ODNH��DIWHU�*RRJOH�HDUWK������

)LJ�� ��� �� 7KH� FRXUVH� RI� WKH� ULYHU� â S U�� ERUQ� LQ� WKH� PRXQWDLQV� DURXQG� WKH� ODNH� $UåDQ�
HPSWLHV� LQWR� WKH� 3HUVLDQ�*XOI�� DERXW� ��.P� IURP� WKH� URDG� EHWZHHQ� 6KLUD]� DQG�.D]HUXQ��
DIWHU�*RRJOH�HDUWK������



%��*HQLWR�HW�DOLL�

����

)LJ�������7KH�OD\RXW�RI�4DQDWV�LQ�WKH�FHQWUDO�DUHD��DIWHU�*HR�H\H�SKRWR�VDWHOOLWH��DIWHU�0$,�

)LJ�������$UHD�����$�SRUWLRQ�RI�WKH�ORQJ�DQG�ORZ�HOHYDWHG�VWULS�RI�VRLO�IODQNHG�E\�URZV�RI�
VWRQHV��DIWHU�0$,�



% ã S U�DQG�LWV�«���) UV��,UDQ��6HFRQG�«��5HSRUW�RI������&DPSDLJQ��1RYHPEHU�

����

)LJ�������$UHD�����7KH�UHJXODU�SLW�SUREDEO\�WR�EH�LQWHUSUHWHG�DV�D�ZHOO��DIWHU�0$,�

)LJ�������$UHD�����7KH�PRXQG�FKDUDFWHULVHG�E\�WKH�SUHVHQFH�RI�IUDJPHQWV�RI�SRWWHU\�VODJV�
RQ�LWV�WRS��DIWHU�0$,�



%��*HQLWR�HW�DOLL�

����

)LJ�������$UHD�����7KH�PRXQG�GHWHFWHG�6RXWK�:HVW�RI�WKH� DK U7 T��DIWHU�0$,�

)LJ�������$UHD�����6WUXFWXUHV�FOHDUO\�YLVLEOH�DURXQG�WKH�EULGJH��RQ�WKH�ZHVWHUQ�VLGH�RI�WKH�
FLW\��DIWHU�0$,�



% ã S U�DQG�LWV�«���) UV��,UDQ��6HFRQG�«��5HSRUW�RI������&DPSDLJQ��1RYHPEHU�

����

)LJ�������$UHD�����7KH�ZLGH�IODW�]RQH�VXUURXQGHG�E\�PRXQGV�LQ�WKH�YLFLQLW\�RI�WKH�VR�FDOOHG�
³9DOHULDQ¶V�3ULVRQ´��DIWHU�0$,�

)LJ�������$UHD�����7KH�ZLGH�IODW�]RQH�VXUURXQGHG�E\�PRXQGV�ORFDWHG�LPPHGLDWHO\�6RXWK�RI�
DUHD�����DIWHU�0$,�



%��*HQLWR�HW�DOLL�

����

)LJ������$UHD�����7KH�³/´�VKDSHG�IODW�]RQH�ORFDWHG�LPPHGLDWHO\�6RXWK�RI�DUHD�����DIWHU�0$,�

)LJ�������$UHD�����7KH�ZLGH�IODW�]RQH�ORFDWHG�(DVW�RI�DUHD�����FOHDUO\�YLVLEOH�RQ�WKH�ULJKW�WKH�
UHPDLQV�RI�D�UHFWDQJXODU�EXLOGLQJ��DIWHU�0$,�



% ã S U�DQG�LWV�«���) UV��,UDQ��6HFRQG�«��5HSRUW�RI������&DPSDLJQ��1RYHPEHU�

����

)LJ������$UHD�����7KH�ZLGH�IODW�]RQH�ORFDWHG�FORVH�WR�WKH�³9DOHULDQ¶V�3ULVRQ´�DQG�QH[W�WR�
DUHD�����DIWHU�0$,�

)LJ�������$UHD�����5HPDLQV�RI�D�EXLOGLQJ�RQ�WKH�WRS�RI�WKH�PRXQG��DIWHU�0$,�



%��*HQLWR�HW�DOLL�

����

)LJ�������$UHD�����'HWDLOHG�YLHZ�RI�RQH�RI�WKH�LUUHJXODU�PRXQGV�FKDUDFWHULVLQJ�WKH�HYLGHQFH��
DIWHU�0$,�

)LJ�������$UHD�����7KH�HOHYDWHG�PRXQG�ORFDWHG�1RUWK�:HVW�RI�DUHD�����DIWHU�0$,�



% ã S U�DQG�LWV�«���) UV��,UDQ��6HFRQG�«��5HSRUW�RI������&DPSDLJQ��1RYHPEHU�

����

)LJ�������$UHD�����7KH�PRXQG�ORFDWHG�(DVW�RI�DUHD�����VWUXFWXUDO�UHPDLQV�DUH�FOHDUO\�YLVLEOH�
DW�LWV�EDVLV��DIWHU�0$,��

)LJ�������$UHD�����5HPDLQV�RI�D�EXLOGLQJ�EHWZHHQ�DUHD����DQG�DUHD����DIWHU�0$,�



%��*HQLWR�HW�DOLL�

����

)LJ�� ��� �� 'LJLWDO� FDUWRJUDSK\� JHR�UHIHUHQFHG� RI� WKH� ODQGVFDSH� DURXQG� % ã S U� WR� VFDOH�
���������� ,PDJH� PRGLI\� E\� (�� &RFFD�� DIWHU� $872&$'� PDSIURP� &56� �% ã S U� RI�
5HVHDUFK�&HQWHU��



% ã S U�DQG�LWV�«���) UV��,UDQ��6HFRQG�«��5HSRUW�RI������&DPSDLJQ��1RYHPEHU�

����

)LJ�� ��� �� 'LJLWDO� FDUWRJUDSK\� JHR�UHIHUHQFHG� RI� WKH� ODQGVFDSH� DURXQG� % ã S U� WR� VFDOH�
�������DUH�YLVLEOH�WKH�TDQDWV��\HOORZ�OD\HU��DQG�WKH�ZDWHU�SODFHV��EOXH�OD\HU��OLNH�ULYHU�DQG�
DUWLILFLDO�FDQDOV��,PDJH�PRGLI\�E\�(��&RFFD��DIWHU�$872&$'�PDS�IURP�&56��% ã S U�RI�
5HVHDUFK�&HQWHU��



%��*HQLWR�HW�DOLL�

����

)LJ�������/RFDOL]DWLRQ�&RQWURO�3RLQW�IRU�JHR�UHIHUHQFLQJ�YHFWRU�OD\HU��,PDJH�PRGLI\�E\�(��
&RFFD��DIWHU�$872&$'�PDS�IURP�&56��% ã S U�RI�5HVHDUFK�&HQWHU���

)LJ�������(ODERUDWLRQ��'�WR� K U7 T



% ã S U�DQG�LWV�«���) UV��,UDQ��6HFRQG�«��5HSRUW�RI������&DPSDLJQ��1RYHPEHU�

����

)LJ�������(ODERUDWLRQ��'�WR�5RFN�FXW�UHOLHI��%DKUDP�DQG�WKH�$UDE�GHOHJDWLRQ��VHFRQG�UHOLHI�
RQ�ULJKW�VLGH�ULYHU�VRXWK�GLUHFWLRQ���E\�(��&RFFD��DIWHU�0$,�

)LJ�������*UDSKLF�UHQGHULQJ�VHFRQG�UHOLHI�RQ�ULJKW�VLGH�ULYHU�VRXWK�GLUHFWLRQ��E\�(��&RFFD��
DIWHU�0$,�



%��*HQLWR�HW�DOLL�

����

)LJ�������(ODERUDWLRQ��'�WR�5RFN�FXW�UHOLHI��%DKUDP�LQYHVWLWXUH�VFHQH��WKLUG�UHOLHI�RQ�ULJKW�
VLGH�ULYHU�VRXWK�GLUHFWLRQ���E\�(��&RFFD��DIWHU�0$,�

)LJ�������*UDSKLF�UHQGHULQJ�WKLUG�UHOLHI�FXW�RQ�ULJKW�VLGH�ULYHU�VRXWK�GLUHFWLRQ��E\�(��&RFFD��
DIWHU�0$,�



% ã S U�DQG�LWV�«���) UV��,UDQ��6HFRQG�«��5HSRUW�RI������&DPSDLJQ��1RYHPEHU�

����

)LJ�� ��� �� ([DPSOH� SURFHVV� RI� HODERUDWLRQ� SKDVH� RI� �'� �6KDKSXU� 7ULXPSK�� ILUVW� UHOLHI� RQ�
ULJKW�VLGH�ULYHU�VRXWK�GLUHFWLRQ���E\�(��&RFFD��DIWHU�0$,��

)LJ�� ��� �� *UDSKLF� UHQGHULQJ� RI� 6KDKSXU� 7ULXPSK�� ILUVW� UHOLHI� RQ� ULJKW� VLGH� ULYHU�VRXWK�
GLUHFWLRQ��E\�(��&RFFD��DIWHU�0$,�



%��*HQLWR�HW�DOLL�

����

)LJ�������(ODERUDWLRQ��'�WR�7HPSOH�RI�$QDKLWD��E\�(��&RFFD��DIWHU�0$,�

)LJ�������5HFRQVWUXFWLRQ�DQG�DVVHPEODJHV�RI� WKH�ZKROH�VHW�RI� URFN�FXW� UHOLHI�RI�ULJKW�VLGH�
VRXWK�GLUHFWLRQ��E\�(��&RFFD��DIWHU�0$,�



% ã S U�DQG�LWV�«���) UV��,UDQ��6HFRQG�«��5HSRUW�RI������&DPSDLJQ��1RYHPEHU�

����

)LJ������7KH�ZKROH�SURILOH�RI�WKH�URFN�RQ�WKH�ULJKW�VLGH�ULYHU�����WRS�YLHZ�����IURQW�YLHZ��DQG�
ORFDOL]DWLRQ�RI�VDPH�URFN�FXW��E\�(��&RFFD��DIWHU�0$,�


