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7KLV�DUWLFOH�GHDOV�ZLWK�WKH�UHVXOWV�RI�WKH�DUFKDHRORJLFDO�UHVHDUFK�GRQH�LQ�WKH�TXDUWHU�RI�6W��7KHRGRU��VLWXDWHG�LQ�WKH
QRUWKHDVW� FRUQHU�RI� WKH�XUEDQ�FRUH�RI�3XOD��7KH�H[FDYDWHG� VXUIDFH�FRYHUV������ VTXDUH�PHWUHV� LQ� DUHD�� 5HVFXH�DU�
FKHRORJLFDO� UHVHDUFK�KDV�EHHQ�FDUULHG�RXW� WKHUH� IURP� WKH� VSULQJ������RQZDUGV��7KH�DYHUDJH�GHSWK�RI� WKH� GLJ� RXW
PHDVXUHV� DERXW� VL[�PHWUHV�� 6HYHQ� SULQFLSDO� EXLOGLQJ� SKDVHV�ZHUH� GHWHFWHG�� 7KHVH� LQFOXGHG� WKH� H[FDYDWHG� UHQDLV�
VDQFH�FKXUFK�RI�6W��7KHRGRU�ZLWK�WKH�DVVRFLDWHG�IHPDOH�%HQHGLFWLQH�FRQYHQW��WKH�HDUO\�&KULVWLDQ�FKXUFK�RI�6W��/XF\
ZLWK�DVVRFLDWHG�REMHFWV��D�5RPDQ�SXEOLF�WKHUPDH��+HUFXOHV
�VDQFWXDU\�DQG�D�GRPXV��7KH�GRPXV�LV�WKH�PDLQ�VXEMHFW
RI�WKH�SDSHU�

.H\�ZRUGV��FKXUFK��GRPXV��PRVDLF��3XOD��6DOXV��6W��7KHRGRU��WKHUPDH

,/�48$57,(5(�',�6$1�7(2'252�$�32/$

6,17(6,

,O� FRQWULEXWR� HVDPLQD� L� ULVXOWDWL� GHOOH� ULFHUFKH� DUFKHRORJLFKH� QHO� TXDUWLHUH� GL� 6DQ� 7HRGRUR�� VLWXDWR� QHOOD� SDUWH
QRUG�RULHQWDOH�GHO�FHQWUR�XUEDQR�GL�3ROD��*OL�VFDYL�VL�HVWHQGRQR�VX�XQD�VXSHUILFLH�GL�������PHWUL�TXDGUL��/H�ULFHUFKH
QHOO¢DPELWR�GL�TXHVWR�SURJHWWR�GL�DUFKHRORJLD�GL�VDOYDWDJJLR�VL�VYROJRQR�GDOOD�SULPDYHUD�GHO�������*OL�VFDYL��UHDOL]�
]DWL�DG�XQD�SURIRQGLWi�GL�FLUFD���PHWUL��KDQQR�ULYHODWR�VHWWH�IDVL�SULQFLSDOL�GL�HGLILFD]LRQH��/H�VWUXWWXUH�VFDYDWH�LQFOX�
GRQR�OD�FKLHVD�ULQDVFLPHQWDOH�GL�6DQ�7HRGRUR�FRQ�LO�FRQJLXQWR�PRQDVWHUR�GL�VXRUH�EHQHGHWWLQH��OD�FKLHVD�SURWR�FULV�
WLDQD�GL�6DQWD�/XFLD�FRQ�OH�UHODWLYH�VWUXWWXUH��OH�WHUPH�SXEEOLFKH�GHOO¢HUD�URPDQD��LO�WHPSLR�GL�(UFROH�H�XQD�GRPXV��/D
GRPXV�UDSSUHVHQWD�LO�VRJJHWWR�SULQFLSDOH�GHO�VDJJLR�

3DUROH�FKLDYH��FKLHVD��GRPXV��PRVDLFR��3ROD��6DOXV��6DQ�7HRGRUR��WHUPH
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7KH�TXDUWHU� RI� 6W�� 7KHRGRU�� DQ�DUHD� RI� ����� VTXDUH
PHWUHV�� LV� VLWXDWHG� LQ� WKH� QRUWKHDVW� FRUQHU� RI� WKH� XUEDQ
KHDUW� RI� 3XOD�� 5HVFXH� DUFKHRORJLFDO� UHVHDUFK� KDV� EHHQ
FDUULHG�RXW�WKHUH�IURP�WKH�VSULQJ�RI������RQZDUGV� �6WD�
UDF������������E���������������E�������������D������
������2YHU� WKH� ODVW� IRXU� \HDUV�� UHVFXH� H[FDYDWLRQV� DQG
WHPSRUDU\� FRQVHUYDWLRQ� KDYH� WDNHQ� SODFH� RYHU� WKLUW\
ZRUNLQJ�PRQWKV��7KH�DYHUDJH�GHSWK�RI�GLJ�RXW�PHDVXUHV
DERXW�VL[�PHWUHV��7KH�ORFDWLRQ�KDV�EHHQ�VHWWOHG�FRQWLQX�
RXVO\�IRU�PRUH�WKDQ������\HDUV��EHDULQJ�ZDOOV�RI�GLIIHU�
HQW�XUEDQ�SKDVHV�DV�EHLQJ�LQVHSDUDEO\�FRQQHFWHG��6HYHQ
SULQFLSDO�EXLOGLQJ�SKDVHV�ZHUH�GHWHFWHG�E\������

%8,/',1*�3+$6(6

7KH� ROGHVW� DUFKLWHFWRQLF� UHPDLQV� DUH� GDWHG� EDFN� WR
WKH�5RPDQ�SHULRG��PRUH�SUHFLVHO\�WR�WKH�VHFRQG�KDOI�RI
WKH� ILUVW� FHQWXU\�%&�� DQG�FRYHU� DOPRVW� WKH�ZKROH�H[FD�
YDWHG�DUHD� �ILJ������ ,QWDFW� VWUDWLJUDSKLFDO� OD\HUV�SURYLGHG
WKH�LQIRUPDWLRQ�QHFHVVDU\�IRU�WKH�GDWLQJ��,Q�WKH�VRXWKHDVW
FRUQHU�RI�WKH�TXDUWHU�DW�WKH�PRVW�SURPLQHQW�SODFH�EHVLGH
WKH�VWUHHW��GHFXPDQXV��WKDW�FRQQHFWHG�WKH�5RPDQ�IRUXP
ZLWK� WKH� QRUWKHDVW� FLW\� JDWH� �NQRZQ� WRGD\� DV� .DQGOHU
6WUHHW�� LQ�ZKLFK� VWRRG� D� VDFUDO� FRPSOH[�ZLWK� D� WHPSOH
DQG�WHPHQRV��ILJ�����ILJ������8QGHU�WKH�VXUIDFH�RI� WKH�WH�
PHQRV� ZDV� D� GHSRVLW� RI� EXLOGLQJ� SXUSRVH� IRXQG� FRQ�
WDLQLQJ�� DV� HYLGHQFHG� E\� WKH� H[FDYDWLRQV� ZKLFK� WRRN
SODFH�EHWZHHQ������������ QXPEHU� RI� ����� DPSKRUDH
/DPERJOLD� �� DQG� WUDQVLWLRQDO� IRUPV� RI� /DPERJOLD� �� WR
'UHVVHO���$��WXUQHG�XSVLGH�GRZQ��6WDUDF������������G��
7KH� GUDLQDJH� OD\HU� ILOOHG� ZLWK� DPSKRUDH� FRQWDLQV� QX�
PHURXV�IUDJPHQWV�RI�&DPSDQLDQ�SRWWHU\��7KH�DEVHQFH�RI
DQ\�WHUUD�VLJLOODWD�LQ�WKH�GUDLQDJH�OD\HU�UHSUHVHQWV�WHUPL�
QXV�DQWH�TXHP�IRU�FRQVWUXFWLRQ�RI�WKH�WHUUDFH��7KH�ZKROH
VDFUDO�FRPSOH[�PD\�EH�GDWHG�WR�WKH�WKLUG�TXDUWHU�RI� WKH
ILUVW�FHQWXU\�%&�DQG�LQWHUSUHWHG�DV�D�SDUW�RI�WKH�JUHDW�XU�
EDQ� SURJUDPPH� DW� WKH� PRPHQW� RI� WKH� FUHDWLRQ� RI� WKH
5RPDQ� FRORQ\� RI� 3ROD�� $� KXQGUHG� \HDUV� DJR�� D� IUDJ�
PHQWDU\� LQVFULSWLRQ� LQ� OLPHVWRQH�ZDV� IRXQG�QHDUE\�� ,Q�
VFULSWLRQ�PHQWLRQV�SUREDWLR� DQG� GHGLFDWLR� RI� +HUFXOHV

VDQFWXDU\��FRQGXFWHG�E\�GXXPYLUL���DQG�FRXOG�EH�GDWHG
WR�WKH�VHFRQG�KDOI�RI� WKH�ILUVW�FHQWXU\�%&�DV�ZHOO�DV� WKH
WHPSOH� �6WDUDF�� ����������� ����� ������ ����� 7KHUHIRUH�
WKHVH� IRXQGDWLRQV� FRXOG� EH� LGHQWLILHG� DV� +HUFXOHV

VDQFWXDU\�� WKH� ORFDWLRQ� RI� ZKLFK� ZDV� SUHYLRXVO\� XQ�
NQRZQ�� 7KH� WHPSOH� LWVHOI� ZDV� FRPSOHWHO\� GHVWUR\HG� LQ
WKH�ODWH�5RPDQ�SHULRG��SUREDEO\�LQ�WKH�ILIWK�FHQWXU\�$'�
7KH�VDQFWXDU\�ZDV�SODQQHG�DQG�EXLOW�DW�WKH�VDPH�WLPH�DV
WKH� SXEOLF� WKHUPDH� FRPSOH[�� RQO\� WKH� IRXQGDWLRQV� RI

ZKLFK� DUH� SUHVHUYHG� RQ� WKH� HDVW� VLGH� RI� WKH� TXDUWHU�
7KHUH� ZDV� DOVR� D� OX[XULRXVO\� HTXLSSHG� KRXVH� RQ� WKH
ZHVW� VLGH�� 7KH� FDQDOLVDWLRQ� DQG� GUDLQDJH� V\VWHPV�ZHUH
FDUHIXOO\� DQG� VLPXOWDQHRXVO\� SODQQHG�� FRQQHFWLQJ� WKH
VDQFWXDU\�� WKHUPDH�DQG�KRXVH� WKURXJK�D�XQLTXH�XQGHU�
JURXQG�QHWZRUN��ILJ�����

7KH�UHPDLQV�RI�D�ODUJH�5RPDQ�EXLOGLQJ�ZLWK�IORRUV�RQ
VHYHUDO� OHYHOV�� D� QHWZRUN� RI� GUDLQDJH� FKDQQHOV� RI� ODUJH
FDSDFLW\�DQG�D�ZDWHU� VXSSO\� V\VWHP�ZLWK� FKDQQHOV� DQG
FLVWHUQV� RFFXS\� WKH� HDVWHUQ� SDUW� RI� WKH� VLWH�� ,Q� RUGHU� WR
XQGHUVWDQG� WKH� IXQFWLRQ� RI� WKLV� EXLOGLQJ��ZH�PXVW� FRQ�
VLGHU�WKH�FRPSRVLWLRQ�RI�DUHDV�DQG�FRUULGRUV��WKH�IORZ�RI
FRPSOH[�FDQDOLVDWLRQ�DQG�WKH�DTXDHGXFW�V\VWHP�DV�ZHOO
DV�VPDOO�ILQGV��7KH�VL]H�RI�WKH�VWUXFWXUH��WKH�FKDUDFWHULV�
WLF�JURXQG�SODQ�ZLWK�D�ORQJ�ODWHUDO�HQWUDQFH�FRUULGRU�DQG
VHULHV�RI�GRRUV��ODYLVK�PDUEOH�SDQHOOLQJ�DQG�WKH�UHSHUWRU\
RI� VPDOO� ILQGV� WKDW� LQFOXGHV� WRLOHWWH� VHWV�� DV� ZHOO� DV� WKH
IDFW� WKDW� FRQVWUXFWLRQ� RI� VR� LPSRVLQJ� D� EXLOGLQJ� LQ� WKH
WKLUG�TXDUWHU�RI�WKH�ILUVW�FHQWXU\�%&�ZDV�FHUWDLQO\�DQ�LP�
SRUWDQW�LQYHVWPHQW��FRXOG�EH�VHHQ�DV�DGGLWLRQDO�HOHPHQWV
LQGLFDWLQJ� WKH� ILUVW� SXEOLF� EDWKV� �WKHUPDH� SXEOLFDH�� RI
5RPDQ� 3ROD�� 7KH� PDLQ� HQWUDQFH� RI� WKH� WKHUPDH� ZDV
SODFHG� RQ� WKH� QRUWK� VLGH�� QH[W� WR� WKH� HQWUDQFH� RI� WKH
QHLJKERXULQJ� KRXVH� �ILJ�� ���� 7KH� WZR� REMHFWV� ZHUH
SODQQHG�DQG�EXLOW�VLPXOWDQHRXVO\�ZLWK�D�GUDLQDJH�V\VWHP
LQ�WKH�ILUVW�\HDUV�RI�WKH�5RPDQ�FRORQ\��7KH�WKHUPDH�KDG
WZR� FLVWHUQV� ZLWK� DQ� DTXDHGXFWXV� DQG� VL[� HYDFXDWLRQ
FDQDOV�ZLWK�D�JUHDW�FDSDFLW\��PRUH�WKDQ�WZR�PHWHUV�KLJK
DQG� ���� FP� ZLGH� �ILJ�� ���� 7KH� DTXDHGXFWXV�� LQFRUSR�
UDWHG� LQWR� WKHUPDO� EXLOGLQJ� GXULQJ� UHQRYDWLRQ� LQ� WKH
PLGGOH� RI� WKH� ILUVW� FHQWXU\�$'�� LV� UHPDUNDEO\�ZHOO� SUH�
VHUYHG��,W� LV�SDYHG�E\� WHJXODH�ZLWK�VWDPSV��>)$(@621,$
�8�6�� 3��2����� 3$16,$1$� �8�6�� 3���2��� DQG� 7,�
&/$9',96� 3$16,$1$� �8�6�� 3���2���� 7KH� PDUEOH
SODTXH� ZLWK� LQVFULSWLRQ�� >���@FHO>LXV"� ���@� �� >VHVWHUWLXP
TXDGULQJHQWD� PLOLD@� �� >���3"@� ZDV� IRXQG� LQ� WKH
DTXDHGXFWXV�FKDQQHO�� ,W�PHQWLRQV�WKH�YDOXH�RI��������
VHVWHUFLL��LQYHVWHG�IRU�VRPH�SXEOLF�SXUSRVH��RQH�SRVVLEOH
SXUSRVH�FRXOG�EH�WKH�FRQVWUXFWLRQ�RI�WKH�DTXDHGXFWXV�LW�
VHOI�� )ROORZLQJ� WKH� GHVWUXFWLRQ� RI� WKH� WKHUPDH� DQG� WKH
QHLJKERXULQJ�KRXVH�LQ�D�ILUH�GXULQJ�WKH�ILIWK�FHQWXU\�$'�
D� VSDFLRXV�FRPSOH[�RI�SRO\YDOHQW� FKDUDFWHU�ZDV� GHYHO�
RSHG�RQ�WKH�VLWH�

(DUO\�PHGLHYDO�DUFKLWHFWRQLF�UHVWV�ZHUH�FRQFHQWUDWHG
DURXQG�WKH�HDUO\�&KULVWLDQ�FKXUFK�RI�6W��/XF\��ILJ������7KH
&KXUFK�RI�6W��/XF\�ZDV�D�PRQRVSDFLDO�� UHODWLYHO\� VPDOO
EXLOGLQJ� RI� UHFWDQJXODU� VKDSH��ZLWK� DQ� HQWUDQFH� RQ� WKH
ZHVW� VLGH�� ,QVLGH� WKH� FKXUFK� RI� 6W�� /XF\�� 5RPDQ� ZDOOV
ZHUH�GLVPDQWOHG�WR�WKH�HDUO\�&KULVWLDQ�IORRU�OHYHO�GXULQJ
WKH� SHULRG� IURP� WKH� ILIWK� WR� WKH� VHYHQWK� FHQWXU\�� 7KH
VDPH�ZDOO�WKDW�VHUYHG�DV�WKH�VRXWK�ZDOO�RI� WKH�FKXUFKHV
RI� 6W�� 7KHRGRU� DQG� 6W�� /XF\�� RULJLQDOO\�ZDV� EXLOW� DW� WKH

� ,QVFULSWLRQHV�,WDOLDH�;������&�DLXV��'RPLWL>XV��I�LOLXV������,,YLUL�DHGHP"@���+HUFXOLV���G�H��G�HFXULRQXP��V�HQWHQWLD��F�RHUDYHUXQW��L>�GHPTXH�
S�UREDYHUXQW�@�

� 3 �URRP��SURVWRU���2 �REMHFW��REMHNW��
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VRXWK�ZDOO� RI� D�5RPDQ� WKHUPDO� EXLOGLQJ�� ,QVLGH� DQG� WR
WKH�ZHVWHUQ�IURQW�RI�WKH�FKXUFK�RI�6W��/XF\��JUDYHV�ZHUH
GRFXPHQWHG� GXULQJ� DUFKDHRORJLFDO� UHVHDUFK� GXULQJ
������1H[W� WR� 6W�� /XF\� D� FRQYHQW�ZDV� DOVR� VLWXDWHG�� DV
SHU� WKH� UHSRUWV� RI� KLVWRULDQ� 3LHWUR� .DQGOHU� �.DQGOHU�
������������([FDYDWLRQV�EHWZHHQ������������SURYLGHG
PDWHULDO�HYLGHQFH�WR�WKLV�SLHFH�RI�LQIRUPDWLRQ��LQ�WKH�SH�
ULRG�IURP�WKH�ILIWK�WR�WKH�VHYHQWK�FHQWXU\��D�PRGHVW��VX�
SHUILFLDOO\�IRXQGHG�EXLOGLQJ�ZDV�EXLOW�DW�WKH�VDPH�SODFH
DQG� LQ� WKH� VDPH� OLPLWV�ZKHUH� WKH�ZRPHQ
V�%HQHGLFWLQH
FRQYHQW� VWRRG� IURP� WKH� ILIWHHQWK� WR� WKH�QLQHWHHQWK�FHQ�
WXU\��7KH�IRXQGDWLRQV�RI� WKLV�HDUO\�&KULVWLDQ�REMHFW��SUH�
VXPDEO\� WKH� ROGHVW� %HQHGLFWLQH� FRQYHQW�� ZHUH� ODLG� GL�
UHFWO\�RQ�WKH�VXEVWUXFWXUHV�RI�D�5RPDQ�WHPSOH��ILJ������,Q
IDFW�� WKH� %HQHGLFWLQH� FRQYHQW� WRRN� WKH� SODFH� RI� DQ� DQ�
FLHQW� 5RPDQ� VDFUDO� FRPSOH[� FRQWDLQLQJ� D� WHPSOH�� D
FRXUW\DUG��WHPHQRV��ZLWK�D�VDFUHG�ZHOO�DQG�D�UHFWDQJXODU
UHFLQFW�� 7KH� FRQYHQW� WRRN� WKH� SODFH� RI� D� WHPSOH�� WKH
FRQYHQW�JDUGHQ�WRRN�WKH�SODFH�RI�D�VDFUDO�UHFLQFW�ZLWK�D
VOLJKWO\�GLVORFDWHG�ZHOO��DQG�WKH�FKXUFK�WRRN�WKH�SODFH�RI
WKH� 5RPDQ� WKHUPDO� EXLOGLQJ� ZKLFK� FROODSVHG� LQ� D� ILUH
GXULQJ�WKH�ILIWK�FHQWXU\�$'��$W�WKH�VDPH�WLPH��D�5RPDQ
KRXVH� �GRPXV�� VLWXDWHG� RQ� WKH�ZHVW� VLGH� RI� WKH� TXDUWHU
ZDV�GHVWUR\HG�LQ�WKH�ILUH��$IWHU� WKH�ILUH�� WKH�ZHVW�SDUW�RI
WKH�ORFDOLW\�ZDV�DEDQGRQHG��7KH�DQFLHQW�GRPXV�EHFDPH
D� UXLQ�� RQO\� WKH� H[WHUQDO� ZDOOV� VXUYLYHG�� KDYLQJ� EHHQ
WXUQHG� LQWR�D� UHWDLQLQJ�ZDOO� IRU� WKH�JDUGHQ� WHUUDFH��7KH
HDVWHUQ�SDUW�RI� WKH� VLWH��SUHYLRXVO\�RFFXSLHG�E\� WKH�5R�
PDQ� SXEOLF� WKHUPDH� ZDV� UHEXLOW� GXULQJ� WKH� VL[WK� DQG
VHYHQWK� FHQWXU\� DQG� DGDSWHG� WR� DQRWKHU� SXUSRVH� FRQ�
QHFWHG�ZLWK�PRQDVWHU\�HFRQRP\��$PRQJ�RWKHUV�REMHFWV�
SUHVVHV�IRU�ROLYH�RLO�ZHUH�LQVWDOOHG�

'XULQJ�WKH�SHULRG�IURP�WKH�ILIWHHQWK�WR�WKH�QLQHWHHQWK
FHQWXU\�� WKH� FKXUFK� RI� 6W�� 7KHRGRU�ZLWK� DVVRFLDWHG� WKH
IHPDOH� %HQHGLFWLQH� FRQYHQW� DQG� DGMRLQLQJ� REMHFWV� RF�
FXSLHG� WKH� VLWH� �2VWRMLß�� ������ ����� .UL]PDQLß�� �����
������ILJ������(YHQ�WRGD\�WKH�UXLQV�RI�6W��7KHRGRU�DUH�WKH
PRVW�SURPLQHQW�DUFKDHRORJLFDO�REMHFW�DW�WKH�VLWH�GXH� WR
LWV�HOHYDWHG�SRVLWLRQ��$�PDVVLYH�EHOO�WRZHU�ZDV�SODFHG�DW
WKH� VRXWK� VLGH� RI� FKXUFK�� 7KH� EHOO� WRZHU� IRXQGDWLRQV
ZHUH� EXLOW� IURP� UHXWLOLVHG� EORFNV�� SLODVWHUV� DQG� EDVHV
WDNHQ�IURP�HDUOLHU�5RPDQ�HGLILFHV��6W��7KHRGRU�ZDV�EXLOW
DERYH� WKH� UHPQDQWV� RI� DQ� HDUO\� &KULVWLDQ� FKXUFK� GHGL�
FDWHG�WR�6W��/XF\��ILJ������XVLQJ�D�ZDOO�RI�5RPDQ�RULJLQ�DV
WKH�VRXWK�H[WHULRU�ZDOO��2Q�WKH�VRXWK�VLGH�RI�6W��7KHRGRU�
WKH�WKUHVKROG�RI�WKH�ODWHUDO�HQWUDQFH�LV�VWLOO�YLVLEOH�RQ�WKH
XSSHU�SDUW�RI�ZDOO��7KH�FRQYHQW�JDUGHQ�ZDV� VLWXDWHG� LQ
WKH�QRUWKHUQ�SDUW��$W� WKH�HQG�RI� WKH�QLQHWHHQWK�FHQWXU\�
WKH�FKXUFK�ZDV�GHVWUR\HG�DQG�WKH�WHUUDFH�ZDV�SRXUHG�DW
WKH�FRQVWUXFWLRQ�RI�LQIDQWU\�DUWLOOHU\�EDUUDFNV�

'XULQJ�D�PXFK�PRUH�UHFHQW�VWDJH��D�WREDFFR�IDFWRU\
VWRUHKRXVH� H[LVWHG� RQ� WKLV� VLWH�� EXLOW� LQ� ����� DQG� GH�
VWUR\HG� E\� ILUH� LQ� ������ ,Q� IDFW�� WKH� WREDFFR� IDFWRU\
VWRUHKRXVH�ZDV� VLWXDWHG� LQ� WKH� LQWHUQDO�FRXUW\DUG�RI� WKH
PLOLWDU\� EDUUDFNV�� FRQVWUXFWHG� LQ� WKH� \HDU� ����� �*QLUV�
����E��������ILJ�����

'2086

*HQHUDO�FKDUDFWHULVWLFV

$UFKDHRORJLFDO� LQYHVWLJDWLRQV� UHYHDOHG� ���� VTXDUH
PHWUHV� RI� D� ODYLVKO\� DGRUQHG� KRXVH� �GRPXV��� 7KLV� DUHD
UHSUHVHQWV�DW�OHDVW�KDOI�RI�D�WRWDO�VXUIDFH�RI�WKH�KRXVH��ILJ�
����3DUW�RI�SHULVW\OH�ZDV�VXUURXQGHG�E\�DQ�HQWUDQFH�KDOO�
DQG�D�UHFHSWLRQ�URRP��RHFXV��ILJ�����3��2����D�EHGURRP
�FXELFXOXP�� ILJ�� ��� 3��2���� D� GLQLQJ� URRP� �WULFOLQLXP�
ILJ�����3���2���ZLWK�DQ�DGMRLQLQJ�VWRUH��ILJ�����3��$�2���
D�NLWFKHQ� �FXOLQD�� ILJ�����3���2���DQG�EDWKURRP� �ILJ����
3��2��� 3���2��� 3���2��� ZHUH� GLVFRYHUHG�� 7KH� EDWK�
URRP�ZDV�VLWXDWHG�RQ�WKH�SDUW�RI�SHULVW\OH�RSSRVLWH�WR�WKH
HQWUDQFH� DQG� ZDV� HTXLSSHG� ZLWK� WZR� IXUQDFHV� �SUDH�
IXUQLD�� ILJ�� ��� 3���2���� D� VSDFLRXV�ZDUP� URRP� �FDOGDU�
LXP��ILJ�����3��2���DQG�D�VDXQD��ODFRQLFXP��ILJ�����3���
2����7KH�GRPXV�KDG� LWV�RZQ�LQQHU�V\VWHP�RI�FROOHFWLQJ
UDLQZDWHU� IURP� WKH� URRI� WR� WKH� SRRO�� EXW� UDLQZDWHU�ZDV
DOVR� VXSSOLHG� IURP� H[WHUQDO� FDQDOV� �ILJ�� ���� 7KH� V\VWHP
ZDV� SODQQHG� WR� FRQGXFW�ZDWHU� WR� WKH� EDWKURRP�� ,Q� WKH
IXUQDFH�� ZDWHU� HYDSRUDWHG� WKURXJK� WXEXOL� DQG� D� K\SR�
FDXVW�� SURYLGLQJ� WKH� QHFHVVDU\� KHDW�� 7KH� IXUQDFH� URRP
�3���2��� ZDV� HTXLSSHG� ZLWK� D� GRXEOH� ZDOO� V\VWHP�
VHUYLQJ�DV� D� FKLPQH\�ZKLFK� DOVR� VHUYHG� WR� KHDWLQJ� WKH
KRXVH��7KH�ZDWHU�VXSSO\�DQG�GUDLQDJH�V\VWHP�ZHUH�SUR�
MHFWHG� DW� WKH� VDPH� WLPH� DV� FRQVWUXFWLRQ� RI� KRXVH�� WKH
WKHUPDO�EXLOGLQJ�DQG�VDQFWXDU\�FRPSOH[��7KHUH�ZDV�DOVR
DQ� HVSHFLDOO\� LPSUHVVLYH�ZDVWH� URRP� RI�FDOGDULXP� �3��
2���� DOWKRXJK� WRGD\� ODFNLQJ� VXSSRUW� SLOODUV�� ZKLFK
VKRZV� WUDFHV�RI�SLOODUV�RQ� WKH�ZDOO�DQG� LQ� WKH� IORRU� �ILJ�
����� $W� RQH� WLPH�� WKH� FDOGDULXP� ZDV� GLYLGHG� LQWR� WZR
VSDFHV��WKH�VPDOOHU�RI�ZKLFK�ZDV�LQWHQGHG�WR�VHUYH�DV�D
VDXQD� �ODFRQLFXP�� 3���2��� �ILJ������� 7KH� VDPH� IXUQDFH
�3���2���ZDV�HTXLSSHG�ZLWK�WZR�RSHQLQJV�DQG�SURYLGHG
KRW� DLU� ERWK� IRU� WKH� FDOGDULXP� DQG� ODFRQLFXP�� $� SODW�
IRUP�RI����FHQWLPHWHUV�KLJK��FDUYHG�LQ�QDWXUDO�URFN��UXQV
URXQG�WZR�VLGHV�RI�WKH�ODFRQLFXP��3���2����ILJ�������,Q�D
FRUQHU��D�VHFWLRQ�WKURXJK�DOO�SULQFLSDO�EXLOGLQJ�VWUXFWXUHV
RI� K\SRFDXVW� FRXOG� EH� VHHQ�� SLOODUV� PDGH� RI� TXDGUDW
EULFNV�� VXVSHQVXUDH�� PRVDLF� PDGH� RI� ZKLWH� FXEHV� LQ�
VHUWHG�LQWR�VROLG�PRUWDU��GHFRUDWLYH�SURILOH�PDGH�LQ�RSXV
VLJQLQXP� DQG� UHG� SDLQWHG� SDQHO� FRYHULQJ� D� URZ� RI� WX�
EXOL�

7KHUH�ZDV�D�VRUW�RI�VPDOO� LPSOXYLXP��ZKLFK�ZDV�� LQ
IDFW��DQ�RSHQ�SRRO��ILJ�����3���2����ZKLFK�SURYLGHG�OLJKW
DQG�ZDWHU� IRU� D� VHSDUDWH�SDUW�RI�KRXVH�GLVWDQW� IURP� WKH
SHULVW\OH��7KH�SDYLQJ�RI� WKH�SRRO�FRQVLVWHG�RI� OLPHVWRQH
VODEV��,Q�D�URRP��3���2���LQ�WKLV�SDUW�RI�KRXVHWKHUH�ZDV
D�SHFXOLDU�QLFKH��SDLQWHG�ZKLWH��ZLWK�D�YRWLYH�LQVFULSWLRQ
PDGH� LQ� PRVDLF�$� EODFN� DQG� ZKLWH� PRVDLF� GLVSOD\V� D
WDEXOD� DQVDWD� ZLWK� WKH� QDPH� RI� WKH� GLYLQLW\� RI� KHDOWK�
6DOXV��GHSLFWLRQV�RI�DQ�DOWDU�DQG�D�VKHOO��DQG�RQ�WKH�ERW�
WRP�� D� EDGO\� SUHVHUYHG� LQVFULSWLRQ�� SRVVLEO\� D� GHGLFD�
WLRQ��6DOXV���>3"�������&@5��ILJ������7KH�ERUGHU�RI�WKH�PRVDLF
ILHOG�FRUUHVSRQGV�H[DFWO\�WR�WKH�GLPHQVLRQV�RI�WKH�QLFKH�
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XQGRXEWHGO\� VKDSHG� GXULQJ� WKH� FRQVWUXFWLRQ� RI� D� PDV�
VLYH� H[WHULRU�ZDOO� DQG� QRW� LQ� D� VHFXQGDU\� LQWHUYHQWLRQ�
7KH�PRVDLF�ZDV�PDGH�DW�WKH�VDPH�WLPH�DV�WKH�KRXVH�ZDV
FRQVWUXFWHG�� ,W� LV� WKHUHIRUH�GDWHG� WR� WKH� WKLUG� TXDUWHU� RI
WKH� ILUVW� FHQWXU\� %&�� DFFRUGLQJ� WR� WKH� VWUDWLJUDSKLFDO
GDWD��7KH�PRVDLF�LQVFULSWLRQ�LQ�WKH�QLFKH�LV�D�UDWKHU�XQ�
XVXDO� ILQG��+HUH��ZH� HPSKDVL]H� WKH� IDFW� WKDW� D� GHGLFD�
WLRQ� WR� WKH�GLYLQLW\�RI�KHDOWK��6DOXV�� DSSHDUV� LQ�D�KRXVH
SODFHG�QH[W�WR�SXEOLF�WKHUPDH�DQG�QH[W�WR�WKH�VDQFWXDU\
RI�+HUFXOHV�

7KH� HQWUDQFHV� RI� WZR� QHLJKERXULQJ� EXLOGLQJV�� WKHU�
PDH� DQG�GRPXV��ZHUH� RULHQWDWHG� WR� WKH� QRUWK� VLGH�� WR�
ZDUGV� WKH� UDPSDUWV� DQG� QRW� WR� WKH�PDLQ� VWUHHW� WRZDUGV
WKH�IRUXP��L��H��ZKDW�LV�QRZ�.DQGOHU�6WUHHW���DV�PLJKW�EH
H[SHFWHG� �ILJ�� ��� ILJ�� ���� 7KH� H[WHULRU� QRUWK� ZDOO� RI� WKH
KRXVH�� WKH� VDPH� ZDOO� WKDW� EHIRUH� WKH� H[FDYDWLRQV� RI
�����ZDV�EHOLHYHG�WR�EH�D�WRZQ�ZDOO��*QLUV������������
)LVFKHU�� ������ ����� EHFDXVH� RI� VZDPS\� JURXQG� KDV� DQ
H[WUHPHO\� PDVVLYH� VWUXFWXUH�� UHDFKLQJ� WZR� PHWHUV� LQ
ZLGWK��7KH�H[WHULRU�ZDOO�LV�FRPSULVHG�RI�WZR�RXWHU�FDUH�
IXOO\�EULFNHG� IDFHV� DQG� D� FRPSDFW� ILOOLQJ� RI� VPDOO�� LU�
UHJXODU� OLPHVWRQH� IUDJPHQWV� SOHQWLIXOO\� SRXUHG� RYHU� LQ
OLPH�SODVWHU��7KH�PDMRULW\�RI�LQWHUQDO�ZDOOV�DV�ZHOO�DV�WKH
H[WHULRU�ZDOO�RQ�WKH�HDVW�VLGH�DUH�WKLFN�DYHUDJLQJ����FP
DW� WKH� EDVH�� DQG� ��� FP� DW� WKH� XSSHUVLGH� DERYH� IORRU
OHYHO�� 7KH� LQWHUQDO� ZDOOV� KDYH� WZR� IDFHV� DQG� DUH� EXLOW
IURP�FUXGHO\�FDUYHG�UHFWDQJXODU�OLPHVWRQH�EORFNV��FRP�
SRXQGHG�LQ�UHJXODU�RUGHUV�DQG�FRQQHFWHG�E\� OLPH�SODV�
WHU��7KH�ZDOOV�RI�WKH�KRXVH�DUH�SUHVHUYHG�WR�WKH�KHLJKW�RI
����PHWHUV� DERYH� IORRU� RQ� WKH� VRXWK� VLGH�� LQ� WKH� EDWK�
URRP�DUHD��7KH�UHDVRQ�ZK\�WKH\�ZHUH�VR�ZHOO�SUHVHUYHG
OD\V� LQ� WKH� IDFW� WKDW� WKH� VLWH�RI� WKH� KRXVH�ZDV� FXW� EDFN
LQWR�KLOOVLGH�EHGURFN�

7KH� SDUWLWLRQ� ZDOOV� DUH� VXUSULVLQJO\� ZHOO� SUHVHUYHG
HYHQ� WKRXJK� WKH\� DUH� ZLWKRXW� IRXQGDWLRQV� DQG� UHDFK
RQO\�������FP� LQ�ZLGWK� WR�D�KHLJKW�RI�����FHQWLPHWUHV
DERYH�WKH�IORRU��7KH\�ZHUH�PDGH�LQ�D�WHFKQLTXH�NQRZQ
DV� RSXV� FUDWLFLXP� �0DJQL�� ������ ������ ZLWK� D� ZRRGHQ
YHUWLFDO�FRQVWUXFWLRQ�DQG�SDQHOV�EHWZHHQ�WKHP�PDGH�RI
FHUDPLF� IUDJPHQWV� ERXQG� E\� SOHQW\� RI�PRUWDU�� 9HUWLFDO
EHDPV�DUH�HDFK�HTXDOO\�IDU�DSDUW�IURP�HDFK�RWKHU�����FP
LQ�DYHUDJH� �PLQ�� ��� FP�DQG�PD[�� ��� FP��� (DFK�RQH� LV
FRPSULVHG� RI� WKUHH� ERDUGV� IDVWHQHG� E\� LURQ� QDLOV�� 7KH
WZR�RXWHU�ERDUGV�ZHUH� QDUURZHU� DQG� WKH�PLGGOH� ERDUG
ZDV� ZLGHU�� :DOO� SDQHOV� HUHFWHG� EHWZHHQ� WKH� ZRRGHQ
EHDPV� ZHUH� PDGH� RI� WLQ\� IUDJPHQWV� RI� VWRQH�� WHJXODH�
DPSKRUDH��SLHFHV�RI�ZDOO�SDLQWLQJ��SLHFHV�RI�ROG�PRVDLF
IORRU� DQG� VLQJOH� WHVVHUDH�� VSODVKHG� LQ� SOHQW\� RI� OLPH
SODVWHU�� ,Q� WKDW�PL[WXUH�� IUDJPHQWV�RI� DPSKRUDH�'UHVVHO
�%�DQG�/RPERJOLD���ZHUH�IRXQG��'UHVVHO���%�DQG�/DP�
ERJOLD����)LQDOO\��ZDOOV�ZHUH�FRYHUHG�RQ�ERWK�VLGHV�E\�D
ZDOO� SDLQWLQJ� LQ� WKH� IUHVFR� WHFKQLTXH�� VR� WKDW� LW� DSSDU�
HQWO\�VHHPHG�RI�JUHDW�TXDOLW\��VLPLODU�WR�WKH�RWKHU�ZDOOV�

7KH� IORRUV� RI� WKH� GRPXV� DUH� SRVLWLRQHG� DW� GLIIHUHQW
OHYHOV�� IROORZLQJ�D�QDWXUDO� LQFOLQDWLRQ�RI� WKH�JURXQG� WR�
ZDUGV�WKH�VHDVLGH�� ,Q�WKH�QRUWK�SDUW�RI� WKH�KRXVH�� IORRUV

DUH� ODLG� DW� ������ FP�DEVROXWH� DOWLWXGH� DERYH� VHD�OHYHO�
ZKLOH� LQ� WKH� VRXWK� SDUW�� IORRUV� DUH� ODLG� DW� ������� FP
DERYH�VHD�OHYHO��7KH�PRVDLFV�DUH�SUHVHUYHG�RYHU�DQ�DUHD
RI�����VTXDUH�PHWUHV�LQ�WRWDO��ELFKURPH�LQ�WKH�FRUULGRUV�
WULFOLQLXP�DQG�EHGURRP��DQG�LQ�D�EODFN�DQG�ZKLWH�FRP�
ELQDWLRQ� ZLWK� SRO\FKURPH� JHRPHWULFDO� PRWLIV� LQ� WKH
RHFXV�� /DUJH�DUHDV�FRYHUHG�E\�PRUWDU� DUH�SUHVHUYHG�RQ
ZDOOV��EXW�QR�VXEVWDQWLDO�SLHFH�RI�ZDOO�SDLQWLQJ�ZDV�SUH�
VHUYHG�LQ�LWV�RULJLQDO�SODFH�

&RUULGRUV��ILJ����

7KH� HQWU\� FRUULGRU� 3���2���ZLGH� ���� FP� DQG� ORQJ
����FP��VKRZV�ZKLWH�PRUWDU�SUHVHUYHG�RQ�WKH�ZDOOV�VHW
LQ� WZR� OD\HUV�� HDFK� RQH� �� FP� WKLFN�� 7KH� ROGHVW� ZKLWH
OD\HU�GLVSOD\V�D�UHG�KRUL]RQWDO�OLQH��,Q�WKH�FRUULGRU�3���
2�� WKHUH�ZDV�D�ZDOO�QLFKH�RSHQ� WR� WKH� IORRU��7KH� WRWDO
ZLGWK� RI� WKH� QLFKH� FRPHV� WR� ���� FP� DQG� WKH� VXUIDFH
FRPHV� WR������VTXDUH�PHWUHV��7KH�QLFKH�KDV�EHHQ�FRY�
HUHG�ZLWK�WZR�OD\HUV�RI�ZKLWH�SODVWHU��WKH�VDPH�DV�FRUUL�
GRU�3���2���7KH�KRUL]RQWDO�UHG�OLQH�LV���FP�ZLGH�DQG�LV
SODFHG� DW� D� KHLJKW� RI� ������ FP� DERYH� WKH� IORRU�� DQG
DORQJ� WKH� PLGGOH� WKHUH� LV� DQ� RUWKRJRQDO� UHG� OLQH� EH�
ORQJLQJ�WR�WKH�ILUVW�OD\HU����FP�ZLGH�DQG�SXOOHG�GRZQ�WR
WKH�IORRU��:KLWH�ILHOGV�VHSDUDWHG�E\�WKLQ�UHG�OLQHV�DSSHDU
LQ� WKH� 3RPSHLDQ� 6W\OH� ,,� �������� %&�� �0LHOVFK�� �����
�����:LGH�DQG�PRUH�QHJOLJHQWO\�FRQVWUXFWHG�UHG�OLQHV�RQ
D�ZKLWH�EDFNJURXQG�EHFRPH�XVXDO�QR�HDUOLHU�WKDQ�LQ�WKH
3RPSHLDQ�6W\OH� ,,,� �0LHOVFK������������� 7KH� RUWKRJRQDO
FXW�LQ�WKH�ZDOO�SODVWHU�RI�WKH�QLFKH�ODEHOV�WUDFH�RI�PRELOH
SDUWLWLRQ��SUREDEO\�WKH�IUDPHZRUN�RI�ZRRGHQ�GRRUV��7KH
QLFKH�ZDV�VXEVHTXHQWO\�LPPXUHG��ILOOLQJ���3���2��FRQ�
VLVWV�RI�EXLOGLQJ�HOHPHQWV�DV�VWRQH�SRUWLRQV�RI�FROXPQV�
DPSKRUDH�'UHVVHO� �� %�� WHJXODH� ZLWK� WKH� VWDPS� &/2',
$0%526,��DQG�SLHFHV�RI�EOXH�DQG�UHG�ZDOO�SDLQWLQJ��7KH
UHVW� RI� WKH� GHPROLVKHG� FROXPQV� LQGLFDWH� WKDW� WKH� QLFKH
ZDV� LPPXUHG�DIWHU� WKH�GHVWUXFWLRQ�RI� WKH�KRXVH��ZKLFK
RFFXUHG�GXULQJ�WKH�ILIWK�FHQWXU\�$'�

&RUULGRU�3��2���LV�����FP�ZLGH�DQG�OHDGV�IURP�WKH
HQWUDQFH�GRRU�RQ�WKH�QRUWK�IDFDGH�WRZDUGV�WKH�SHULVW\OH�
7KH� WKUHVKROG� LV����� FP�ZLGH�� FDUU\LQJ� WULSDUWLWH� GRRUV
ZKLFK�ZHUH� EXLOW� WR� EH� RSHQHG� WRZDUGV� WKH� LQVLGH�� $OO
WKH�RWKHU�FRUULGRUV�RQ�WKH�JURXQG�IORRU�ZHUH�FRQQHFWHG
WR� WKLV� FRUULGRU�� &RUULGRUV� 3���2�� DQG� 3��2�� DUH� VLWX�
DWHG� RQ� D� ORZHU� OHYHO� WKDQ� WKH� UHVLGHQWLDO� URRPV�� 7KH
KLJKHU� OHYHO� FRXOG� EH� UHDFKHG� E\� VWHSV��:RRGHQ� VWHSV
XSVWDLUV�OHDQHG�EHVLGH�WKH�HDVW�ZDOO�RI�EHGURRP�3��2��
DQG� WKHLU� WUDFN� LV� LQGHQWHG� LQ� WKH� ZDOO� SODVWHU�� $W� WKH
ERWWRP� RI� WKH� VWHSV�� WKH� VPRRWK� VWRQH� WKUHVKROG� RI� D
ZLGWK�RI�����FP� LV� VLWXDWHG�� WKLV�ZLGWK�SUREDEO\�FRUUH�
VSRQGV�WR�WKH�ZLGWK�RI�VWHSV��&RUULGRU�3��2��ZDV�SDYHG
LQ�PRVDLF�� D� VPDOO� SLHFH� RI� ZKLWH� PRVDLF� LV� SUHVHUYHG
DORQJ� WKH�ZHVWHUQ�ZDOO�RI� WKH�FRUULGRU��/D\HU����3��2�
FRQWDLQHG�DQ�DEXQGDQFH�RI�ZDOO�SDLQWLQJ� IUDJPHQWV� WKH
RULJLQDO�SRVLWLRQ�RI�ZKLFK�LV�QRW�FHUWDLQ��D�ZKLWH�SDLQWLQJ
ZLWK� D� UHG� EDQG� �PD\EH� IURP� 3��"��� UHG� ZLWK� D� EOXH
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)LJ�����3XOD��.DQGOHU�VWUHHW��$UFKLWHFWRQLF�UHPDLQV�IURP
WKH�ILUVW�FHQWXU\�%&��DXWKRU��$��6WDUDF��
6O�� ��� 3XOM�� .DQGOHUMHYD� XOLFD�� $UKLWHNWRQVNL� RVWDQNL� L]
SUYHJD�VWROHWMD�SU�Q�ÉW���DYWRU��$��6WDUDF��

)LJ�����$UFKLWHFWRQLF�UHPDLQV�RI� 6W�� /XF\�FRPSOH[� �9,,
WR�WKH�;,9�FHQWXU\�$'���DXWKRU��$��6WDUDF��
6O�����$UKLWHNWRQVNL�RVWDQNL�NRPSOHNVD�VY��/XFLMH��9,,�GR
;,9�VWROHWMH�Q�ÉW����DYWRU��$��6WDUDF��

)LJ�����$UFKLWHFWRQLF�UHPDLQV�RI�WKH�FKXUFK�RI�VW��7KHR�
GRU��;9�WR�WKH�;,;�F��$'���DXWKRU��$��6WDUDF��
6O�����$UKLWHNWRQVNL�RVWDQNL�FHUNYH�6Y��7HRGRUMD��;9�GR
;,;�VW��Q�ÉW����DYWRU��$��6WDUDF��
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)LJ�����$OO�DUFKLWHFWRQLF�UHPDLQV�DW� WKH�VLWH� �DXWKRU��$�
6WDUDF��
6O�� ��� 9VL� DUKLWHNWRQVNL� RVWDQNL� SUHGHOD� �DYWRU�� $�� 6WD�
UDF��

)LJ�� ��� 5RPDQ� ZDWHU� FRQGXLW� DQG� GUDLQDJH� V\VWHP
�DXWKRU��$��6WDUDF��
6O�����5LPVNL�YRGRYRG�LQ�GUHQDËQL�VLVWHP��DYWRU��$��6WD�
UDF��
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)LJ�����3ODQ�RI�GRPXV��DXWKRU��$��6WDUDF��
6O�����1DàUW�GRPXVD��DYWRU��$��6WDUDF��
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)LJ� ��� (QWUDQFH� RI� WKHUPDH� DQG� RI� GRPXV�� 9LHZ� IURP
WKH�QRUWK�WR�WKH�VRXWK��SKRWR��$��6WDUDF��
6O�����9KRG�Y�WHUPH�LQ�GRPXV��3RJOHG�VHYHU�MXJ��IRWR��$�
6WDUDF��

)LJ�����0RVDLF�RI�6DOXV��3���2����SKRWR��$��6WDUDF��
6O�����0R]DLN�6DOXV��3���2����IRWR��$��6WDUDF��

)LJ� ��� 0RVDLF� RI� SHULVW\OH� SRUWLFR� �3��2��� �SKRWR�� $�
6WDUDF��
6O�����0R]DLN�SHULVWLOD�SRUWLFD��3��2����IRWR��$��6WDUDF��

)LJ������0RVDLF�RI�RHFXV��3��2����SKRWR��$��6WDUDF��
6O������0R]DLN�Y�VSUHMHPQLFL��3��2����IRWR��$��6WDUDF��
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)LJ�� ���� 9HJHWDEOH� JDUODQG� RQ� UHG� IUHVFR� SDQHO� IURP
RHFXV��3��2����SKRWR��$��6WDUDF��
6O�� ���� 5GHàD� IUHVND� ]� ]HOHQLP� YHQFHP� Y� VSUHMHPQLFL
�3��2����IRWR��$��6WDUDF��

)LJ�� ���� )UHVFRHV� RI� WKH� QHZHU� EXLOGLQJ� SKDVH� LQ� FX�
ELFXOXP��3��2����SKRWR��$��6WDUDF��
6O�� ���� )UHVNH� L]� QRYHMÉH� JUDGEHQH� ID]H� Y� FXELFXOXPX
�3��2����IRWR��$��6WDUDF��

)LJ�� ����0RVDLF� RI� FXELFXOXP� �3��2��� �SKRWR�� $�� 6WD�
UDF��
6O������0R]DLN�Y�FXELFXOXPX��3��2����IRWR��$��6WDUDF��
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)LJ������0RVDLF�RI�URRP�3���2���SKRWR��$��6WDUDF��
6O������6REQL�PR]DLN�3���2���IRWR��$��6WDUDF��

)LJ�� ���� )UHVFRHV� RI� WKH� HDUOLHU� EXLOGLQJ� SKDVH� IDOOHQ
IURP� WKH� XSSHU� IORRU� �FDSLWDOV� RI� WHPSOH� VWUXFWXUH�
�SKRWR��$��6WDUDF��
6O�� ���� )UHVNH� L]�]JRGQMH� JUDGEHQH� ID]H�� NL� VR� SDGOH� ]
YUKQMHJD�QDGVWURSMD��NDSLWHOL�VYHWLÉàD���IRWR��$��6WDUDF��

)LJ�� ���� )UHVFRHV� RI� WKH� HDUOLHU� EXLOGLQJ� SKDVH� IDOOHQ
IURP�WKH�XSSHU� IORRU� �VZDQ�ZLWK�D�JDUODQG�� �SKRWR��$�
6WDUDF��
6O�� ���� )UHVNH� L]�]JRGQMH� JUDGEHQH� ID]H�� NL� VR� SDGOH� ]
YUKQMHJD�QDGVWURSMD��ODERG�]�YHQFHP���IRWR��$��6WDUDF��

)LJ�� ���� )UHVFRHV� RI� WKH� HDUOLHU� EXLOGLQJ� SKDVH� IDOOHQ
IURP�WKH�XSSHU�IORRU��ELUG�ZLWK�FKHUULHV���SKRWR��$��6WD�
UDF��
6O�� ���� )UHVNH� L]�]JRGQMH� JUDGEHQH� ID]H�� NL� VR� SDGOH� ]
YUKQMHJD�QDGVWURSMD��SWLFD�V�àHÉQMDPL���IRWR��$��6WDUDF��
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)LJ������6WXFFR�GHFRUDWLRQ�RI�WKH�HDUOLHU�EXLOGLQJ�SKDVH
IDOOHQ�IURP�WKH�XSSHU�IORRU��SKRWR��$��6WDUDF��
6O������6WXFFR�GHNRUDFLMD�L]�]JRGQMH�JUDGEHQH�ID]H��NL�MH
SDGOD�]�YUKQMHJD�QDGVWURSMD��IRWR��$��6WDUDF��

)LJ�� ���� )UHVFRHV� RI� WKH� QHZHU� EXLOGLQJ� SKDVH� IDOOHQ
IURP�WKH�XSSHU�IORRU��SKRWR��$��6WDUDF��
6O�� ���� )UHVNH� L]�]JRGQMH� JUDGEHQH� ID]H�� NL� VR� SDGOH� ]
YUKQMHJD�QDGVWURSMD��IRWR��$��6WDUDF��

)LJ�� ���� 0RVDLFV� RI� WULFOLQLXP� �3���2��� DQG� HQWUDQFH
URRP��3��%�2����SKRWR��$��6WDUDF��
6O�� ���� 0R]DLNL� L]� WULFOLQLXPD� �3���2��� LQ� SUHGVREH
�3��%�2����IRWR��$��6WDUDF��

)LJ�� ���� /RRN� DW� URRPV�DORQJ�SHULVW\OH��9LHZ� IURP� WKH
VRXWK�WR�WKH�QRUWK��SKRWR��$��6WDUDF��
6O������3RJOHG�Y�VREH�Y]GROË�SHULVWLOD��3RJOHG� MXJ�VHYHU
�IRWR��$��6WDUDF��
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)LJ������0RVDLF�WKUHVKROG��3��%�2����SKRWR��$��6WDUDF��
6O������0R]DLàQL�SUDJ��3��%�2����IRWR��$��6WDUDF��

)LJ������ )ORRU�RI� FDOGDULXP� �3��2���ZLWK� WUDFHV�RI�SLO�
ODUV��SKRWR��$��6WDUDF��
6O������7OD�FDOGDULXPD� �3��2��� V� VOHGRYL� VWHEURY� �IRWR�
$��6WDUDF��

)LJ������&HPHQW�IORRU�ZLWK�PRVDLF�OLQH�LQ�WKH�WULFOLQLXP
�3���2����SKRWR��$��6WDUDF��
6O�� ���� &HPHQWQD� WOD� ]� PR]DLàQR� OLQLMR� Y� WULFOLQLXPX
�3���2����IRWR��$��6WDUDF��

)LJ������/DFRQLFXP��3���2����SKRWR��$��6WDUDF��
6O������/DFRQLFXP��3���2����IRWR��$��6WDUDF��
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HGJH�� UHG� ZLWK� D� WKLQ� ZKLWH� DQG� EODFN� HGJH�� ZKLWH
SDLQWLQJ� ZLWK� D� WKLQ� EODFN� DQG� D� EURDG� \HOORZ� HGJH�
$ERYH� WKH� IXQGDPHQWDO� ZDOO� EHWZHHQ� 3�� DQG� 3��� WKH
PDUEOH�FRQVROH�ZDV�IRXQG�

&RUULGRU� 3��2�� LV� RQO\� ���� FP� ZLGH�� ,W� KDV� WKH
VKDSH� RI� WKH� FKDUDFWHU� �/�� DQG� FRQQHFWV� URRPV� DURXQG
DQ� LQWHUQDO� \DUG� ZLWK� WKH� SRRO� 3���2��� SODFHG� LQ� WKH
VHSDUDWH�FRPSDUWPHQW�RI�WKH�KRXVH��3���2���3��2��DQG
3���2����7KH�\DUG�ZLWK�WKH�SRRO�3���2��VHUYHG�IRU�WKH
FROOHFWLRQ� RI� UDLQZDWHU� DQG� WR� SURYLGH� LOOXPLQDWLRQ�� $W
WKH�ILUVW�EXLOGLQJ�VWDJH��FRUULGRU�3��2��ZDV�RSHQ�E\�WKH
RXWSXW� WR� WKH� FRUULGRU� 3���2��� 7KLV� SDVVDJH�� ��� FP
ZLGH�� ZDV� VXEVHTXHQWO\� LPPXUHG�� $� VPRRWK� VWRQH
WKUHVKROG�ZLWKRXW�VORWV�WHVWLILHV�WKDW�WKH�SDVVDJH�ZDV�QRW
LQWHQGHG� WR�EH�FORVHG�E\�D�GRRU��7KH�SDVVDJH� IURP�3��
2��WR�WKH�FRUULGRU�3���2��ZDV�DOVR�VXEVHTXHQWO\�SDUWO\
LPPXUHG��VR� WKDW� WKH�RULJLQDO�ZLGWK�RI� WKH�SDVVDJH�ZDV
UHGXFHG� IURP� ���� FP� WR� ��� FP�� 7KH� RULJLQDO� VWRQH
WKUHVKROG������FP�ZLGH��FDUULHG�WZR�ZLQJHG�GRRUV�EXLOW
WR�EH�RSHQHG�WR�WKH�LQVLGH�3���2���&RUULGRU�3��2��KDV
EHHQ� FRYHUHG� E\� D� VLPSOH� OLPH� IORRU�� SODFHG� RQH� VWHS
KLJKHU� WKDQ� WKH� OHYHO� RI� WKH� IORRU� RI� URRP�3���2�� DQG
URRP� 3��2��� 7KH�ZDOO� SDLQWLQJ� LQ� FRUULGRU� 3��2�� KDV
QRW� EHHQ� SUHVHUYHG�� EXW� WKH� SLHFHV� RI� JUHHQ� SDLQWHG
LPLWDWLRQ�PDUEOH�VODEV�IRXQG�LQ�OD\HU����3���2��SURED�
EO\�EHORQJ�WR�LW�

&RUULGRUV� 3��2��� 3��2�� DQG� 3��2�� HQFORVHG� WKH
SHULVW\OH�� 7KHVH� FRUULGRUV� ZHUH� DFWXDOO\� RSHQ� WRZDUGV
WKH�SHULVW\OH�E\�D� URZ�RI�SVHXGR�'RULF�FROXPQV��PXWX�
DOO\� OLQNHG� E\� D� ORZ�� WKLQ� VHSWXP�� SUREDEO\� PDGH� RI
ZRRG�� &ROXPQV�ZHUH�PDGH� RI� VWRQH� FXQHDWH� HOHPHQWV
DQG� FRYHUHG� E\� OLPH� PRUWDU�� :KDW� UHPDLQHG� ZHUH
PHUHO\� EDVHV� ZLWK� VORWV� IRU� VHSWXPV� DQG� FXQHDWH� HOH�
PHQWV��7KH�EDVHV�OHIW�FLUFXODU�WUDFNV�LQ�VWRQH�EORFNV�WKDW
ERUGHUHG� WKH� SHULVW\OH�� 7KH� WUDFN� RI� WKH� EDVH�PHDVXUHV
�����FP�LQ�GLDPHWHU��7KH�GLVWDQFH�EHWZHHQ�EDVHV�PHDV�
XUHV�����FP��2QH�EDVH�����FP�LQ�GLDPHWHU��ZDV� IRXQG
GHHSO\� LQVWLOOHG� LQ� D� FROODSVHG�PRVDLF� LQ� URRP� 3��2��
WKH�RQHV�RQ�WKH�OHIW�DQG�ULJKW�GLVSOD\�VORWV�RI�GLPHQVLRQV
��[���[���FP�WKDW�VHUYHG�IRU�WKH�LQVHUWLRQ�RI�VHSWXP��7KH
WUDFN� RI� WKH� VHSWXP�� �� FP� ZLGH�� LV� DOVR� YLVLEOH� LQ� WKH
UHFWDQJXODU�VWRQH�FDUULHUV�RI�FROXPQV��7KH�FDSLWDO�RI�WKH
FROXPQ� RI� WKH� SHULVW\OH� LQ� WKH� SVHXGR�'RULF� VW\OH� ZDV
HPEHGGHG�LQ�WKH�ILOOLQJ���3���2���WKDW�EORFNHG� WKH�HQ�
WUDQFH� GRRU� LQ� VRPH� ODWHU� SHULRG�� 7KH� GLDPHWHU� RI� WKH
FDSLWDO�FRPHV�WR����FP��WKH�GLDPHWHU�RI� WKH�EDVH�LV� WKH
VDPH��DQG�WKH�WLJH�PHDVXUHG����FP�

$OO� SRUWLFRV� HQFLUFOLQJ� WKH� SHULVW\OH� KDYH� WKH� VDPH
PRVDLF� IORRUV� ZLWK� D� EODFN� EDFNJURXQG� DQG� D� GRXEOH
ZKLWH� IUDPH� �ILJ�� ���� $OLJQHG�ZLWKLQ� WKH� IUDPHZRUN�� RQ
WKH�EODFN�EDFNJURXQG�DUH�ZKLWH��GLDJRQDOO\� VHW� VTXDUHV
FRPSRVHG�IURP�IRXU�ZKLWH�FXEHV��7KH�PRVDLF�SDYHPHQW
ZDV�PDGH�DW�WKH�VDPH�WLPH�DV�WKH�PRVDLF�WKUHVKROG�ZLWK
NDQWKDURV�DQG�LY\�WHQGULOV��3���%�2���ILJ�������LQ�WKH�ILUVW
KDOI� RI� WKH� VHFRQG� FHQWXU\� $'�� 6WRQH� GUDLQDJH� FDQDOV
ZHUH�ODLG�DURXQG�WKH�SHULVW\OH�����FP�ZLGH��ZLWK�DQ�LQ�

WHUQDO�VHPLFLUFXODU�FKDQQHO����FP�ZLGH��%ODFN�PRVDLFV
ZLWK�ZKLWH�GLDJRQDO� VTXDUHV� LQ� URZV� EHFRPH� WKH� QRUP
LQ� SRUWLFRV� DQG� FRUULGRUV�� HVSHFLDOO\� DURXQG� WKH
SHULVW\OH�� WKURXJKRXW� WKH� ILUVW� FHQWXU\� %&� �*HUYDVLQL�
/DQGL�������������%ODNH������������'RQGHUHU��������ILJ�
��������7KLV�GHFRUDWLYH�VW\OH�UHPDLQHG�YHU\�SRSXODU�GXU�
LQJ�WKH�HQWLUH�ILUVW�FHQWXU\�$'��'RQGHUHU��������ILJ�����
��� ILJ��������� ILJ�������� ILJ�����������$�GRXEOH� WKLQ�ZKLWH
IUDPH�DURXQG�D�EODFN� ILHOG� LQGLFDWHV� WKDW� WKH� IORRU�GRHV
QRW�RULJLQDWH� IURP�EHIRUH� WKH� ODWH�3RPSHLDQ�6W\OH� ,,�� LQ
RWKHU�ZRUGV��QRW� HDUOLHU� WKDQ� WKH�\HDUV��������%&�� DQG
FRXOG� EH� GDWHG� HYHQ� FRQVLGHUDEO\� ODWHU�� WR� WKH� -XOLDQ�
&ODXGLDQ�SHULRG��7KH�ZDOO�SDLQWLQJ�ZLWK�FHQWUDO�ODUJH�UHG
ERDUGV�ZLWKRXW�GHFRUDWLRQ�DQG� IUDPHG�EODFN��EHORQJ� WR
WKH� 3RPSHLDQ� 6W\OH� ,9�� VR�FDOOHG� �IDQWDVWLF�� ��������
$'��

5(6,'(1&(�$QG�&22.(5<�52206

2HFXV��ILJ�����3��2��

7KH�ELJJHVW�DQG�WKH�PRVW�UHSUHVHQWDWLYH�URRP�3��2�
FRXOG�EH� UHFRJQLVHG�DV� WKH�RHFXV�� WKH� VDORQ�ZKHUH� WKH
RZQHU� GHPRQVWUDWHG� KLV� XQGRXEWHGO\� LPSRUWDQW� SXEOLF
UROH� DQG� UHFHLYHG� FOLHQWV� �ILJ�� ����� 7KH� IORRU� ZDV� ODLG
ZLWK� D� SRO\FKURPH�PRVDLF�� ZDOOV� ZHUH� GHFRUDWHG�ZLWK
EODFN�DQG�UHG�SDLQWHG�SDQHOV�ZLWK�SUHGRPLQDQWO\�JUHHQ
JDUODQGV�LQ�D�PLGGOH�VHFWLRQ��ILJ�������%HFDXVH�RI� LWV�GL�
PHQVLRQV�� WKH�RHFXV�KDG�D�FROXPQ�VXSSRUWLQJ� WKH�URRI�
5RRP� 3��2�� RFFXSLHV� EUHDGWKZLVH� ���� FP� DQG� LQ
OHQJWK�����FP��,W�LV�RSHQ�LQ�LWV�ZKROH�ZLGWK�WRZDUGV�FRU�
ULGRU�3��2���7KH�WKUHVKROG�RQ�WKH�ZHVW�ODWHUDO�ZDOO�����
FP�ZLGH�� DSSHDUV� LQ� WKH� XQH[FDYDWHG�SURILOH� RI� VRQGH�
7KH�WKUHVKROG�ZDV�IODW��RU�SURYLGHG�WR�EH�RSHQ�LQVLGH�WR
WKH� URRP�3��2��E\� WZR�ZLQJHG�GRRUV�� ,Q� WKH� QRUWKHUQ
SDUW�RI� WKH� URRP� VWRRG� D� FROXPQ�ZLWK� D� EDVH� GLDPHWHU
���FP��7KH�EDVH�RI�WKH�FROXPQ�KDV�EHHQ�SODFHG�PLOGO\
DV\PPHWULFDO��LW�LV�����FP�DZD\�IURP�WKH�ZHVW�ZDOO�DQG
����FP�IURP�WKH�HDVW�ZDOO��)URP�WKH�QRUWK�� WKH�H[WHULRU
ZDOO�LV�����FP�DZD\��7KH�DQJOHV�RI�WKH�EDVH��ZKRVH�VLGH
PHDVXUHV� ��� FP�� FDUU\� IRXU� FDUHIXOO\� IRUPHG� KHDUW�
VKDSHG� OHDYHV�� 7KH� EDVH� DQG� FDSLWDO� ZHUH� GRQH� LQ� WKH
7XVFDQ� VW\OH�� 7KH� WLJH�PHDVXUHV� ��� FP� LQ� GLDPHWHU�� ,W
ZDV�EXLOW�IURP�VPDOO�VWRQH�HOHPHQWV�RI�D�FXQHDWH�VKDSH
DQG�FRYHUHG�E\�OLPH�PRUWDU��9LWUXYLXV�GHVFULEHG�VW\OLVWLF
HOHPHQWV�WKDW�PDNH�WKH�RHFXV�WKH�SXEOLF�SDUW�RI�D�KRXVH�
XQOLNH� WKH� SULYDWH� WULFOLQLXP�� 7KH�2HFXV� UHVHPEOHG� WKH
SXEOLF�VSDFH�DFFRUGLQJ�WR�DUFKLWHFWXUDO�HOHPHQWV�DV�FRO�
XPQV��WKH�LQQHU�GLYLVLRQ�RI�VSDFH��ZLQGRZV�DQG�ZD\�RI
OLJKWLQJ� �9LWUXYLXV� 9,�� ��� ������ =DFFDULD� 5XJJLX�� �����
������7KH�2HFXV�ZDV� WKH�SULYLOHJHG�SODFH�RI� HOLWH� LQGL�
YLGXDOV�ZKHUH� WKH�RZQHU�GHPRQVWUDWHG�KLV�VRFLDO�VWDWXV
UHFHLYLQJ� FOLHQWV�� 5RRP� 3��2�� JHQHUDOO\� PDWFKHV� WR
WKHVH� FULWHULD� UHJDUGLQJ� WKH� SRVLWLRQ� LQ� WKH� SODQ� RI� WKH
KRXVH�� GLPHQVLRQV�� VSDFH� GLYLVLRQ�� WKH� LQVHUWLRQ� RI� D
FROXPQ��DV�ZHOO�DV�GHFRUDWLRQV��2HFXV�3��2��KDV�D�PR�
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VDLF� IORRU� WKDW� FRPELQHV� EODFN�DQG�ZKLWH� DQG� SRO\�
FKURPH� ILHOGV� ZLWK� D� FDUSHW� PRWLI� ILOOHG� E\� JHRPHWULF
SDWWHUQV� �ILJ�� ����� $�PRVDLF�ZLWK� HLJKW�DQJOHG� VWDUV� EH�
WZHHQ� VTXDUHV� DSSHDUV� LQ� WKH� ILUVW� FHQWXU\� %&� �%ODNH�
�����������/DWHU�� LQ� WKH� ILUVW�FHQWXU\�$'�� WKLV�SDWWHUQ�EH�
FRPHV�ZLGHVSUHDG��SHUKDSV�WKH�PRVW�W\SLFDO�PRVDLF�PR�
WLI�RI�WKH�ILUVW�FHQWXU\�$'��%ODNH��������������,W�LV�H[SOLF�
LWO\� IUHTXHQW� DW� $TXLOHLD� LQ� WKH� ODVW� TXDUWHU� RI� WKH� ILUVW
FHQWXU\�$'��'RQGHUHU��������ILJ���������ILJ���������ILJ�����
���ILJ����������7KH�PRVW�VLPLODU�PRVDLF�VFKHPH�UHSHDWHG�LQ
9DOEDQGRQ�QHDU�3XOD��RQ�WKH�PRVDLF�GDWHG�LQ�WKH�PLGGOH
RI� WKH� ILUVW� FHQWXU\� $'� �'RQGHUHU�� ������ ����� *QLUV�
������������7KH�PRVDLF�RI�H[HGUD�LQ�WKH�QRUWK�ZLQJ�RI�WKH
UHVLGHQWLDO�FRPSOH[�LQ�9DOEDQGRQ�SRVVHVVHV�D�VLPLODU�GH�
VLJQ��DOWKRXJK�LW�GDWHV�FRQVLGHUDEO\�ODWHU�WKDQ�WKH�PRVDLF
IURP� URRP� 3��2�� �*QLUV�� ������ ��������� 'H
)UDQFHVFKLQL������������������ ,Q� OD\HU����3��2��PDQ\
IUDJPHQWV�RI�PRQRFKURPH�UHG�SDQHOV�ZHUH� IRXQG��EODFN
SDLQWLQJV�IURP�WKH�ERWWRP�SDUW�RI�ZDOO�DQG�EOXH�SDLQWLQJV
IURP�WKH�WRS��)UDJPHQWV�RI�UHG�ILHOGV�ZLWK�WKLQ�EOXH� OLQHV
DQG�EOXH�YHJHWDEOH�PRWLIV�ZHUH�DOVR�IRXQG��,W�FDQ�EH�FRQ�
FOXGHG� WKDW� WKH�ZDOOV�ZHUH�GLYLGHG�KRUL]RQWDOO\� LQ� WKUHH
SDUWV��LQ�WKH�FKDUDFWHULVWLF�PDQQHU�RI�WKH�ILUVW�SKDVH�RI�WKH
3RPSHLDQ�6W\OH�,,,������%&�����$'���&URLVLOOH������������
2Q� WKH� ERWWWRP� EODFN� ]RQH�� LQ� WKH�PLGGOH� D� ODUJH� UHG
SDQHO��RQ� WKH� WRS�VFKHPDWL]HG�DUFKLWHFWXUH�ZLWK�D�FHOHV�
WLDO�EOXH�EDFNJURXQG��9HJHWDEOH�JDUODQGV�GHFRUDWHG�FHQ�
WUDO�UHG�SDQHOV��ILJ�������*DUODQGV�KXQJ�EHWZHHQ� WKH�KHU�
PDV�RQ�WKH�\HOORZ�RU�UHG�EDFNJURXQG�DSSHDU�LQ�WKH�3RP�
SHLDQ� 6W\OH� ,,�$�� LQ� WKH� GHFRUDWLRQ� RI� FU\SWRSRUWLFL� DQG
RHFL� ���� �� ODWH� ������� \HDUV� RI� WKH� ILUVW� FHQWXU\� %&�
�0LHOVFK�����������������*DUODQGV�DW�WKH�KRPH�RI�/LYLD�DW
3DODWLQH�LQ�5RPH��GDWHG�WR�WKH�\HDUV��������%&��UHSUHVHQW
WKH� ODWH� 3RPSHLDQ� 6W\OH� ,,�� FDOOHG� 6W\OH� ,,� %� �0LHOVFK�
����������&URLVLOOH�������������$OD�ZLWK�JDUODQGV�EHWZHHQ
FROXPQV� VKRZ�D�ZKLWH�EDFNJURXQG�GLYLGHG�E\� UHG� OLQHV
EHKLQG�JDUODQGV��0LHOVFK������������&URLVLOOH������������
%HORZ� WKH� PRVDLF� IORRU�� LQ� OD\HU� ���3��2��� WLQ\� IUDJ�
PHQWV� RI� D� EODFN�ZDOO� SDLQWLQJ�ZLWK� D� WKLQ� SXUSOH� DQG
JUHHQ� IUDPH�ZHUH� IRXQG��SUREDEO\�EHORQJLQJ� WR� WKH� ILUVW
VWDJH�RI� WKH�EXLOGLQJ��GHVWUR\HG�EHIRUH� WKH� VHWWLQJ�XS�RI
WKH�SRO\FKURPH�PRVDLF�IORRU�

&XELFXOXP��ILJ�����3��2��

2Q� WKH� HDVW� ODWHUDO� VLGH� RI� WKH� RHFXV� D� VPDOO� URRP
GHVLJQDWHG�3��2�� LV�SRVLWLRQHG��2QH�FRXOG�HQWHU� URRP
3��2��GLUHFWO\� IURP�3��2���7KH�VWRQH� WKUHVKROG� LV����
FP� ZLGH� DQG� FDUULHG� WZR�ZLQJHG� GRRUV� EXLOW� WR� EH
RSHQHG�WR�WKH�LQVLGH�WR�3��2���7KH�GLPHQVLRQV�RI�URRP
3��2�� FRPH� WR� ���� [� ���� FP��&RQVLGHULQJ� VL]H�� IORRU
GHFRUDWLRQ�� DQG�HVSHFLDOO\� FRQVLGHULQJ� DFFRPPRGDWLRQ
QH[W� WR� WKH� VWDWHURRP�DQG�GLUHFW� FRPPXQLFDWLRQ�� URRP
3��2��FRXOG�EH�LGHQWLILHG�DV�D�EHGFKDPEHU��FXELFXOXP�
�=DFFDULD�5XJJLX�����������������7KH�IORRU�LV�FRYHUHG�E\
DQ� H[FHOOHQWO\� SUHVHUYHG� EODFN�DQG�ZKLWH� PRVDLF� �ILJ�

�����7KH�RXWHU�IUDPH�FRQVLVWV�RI�ZKLWH�WHVVHUDH��$�FHQWUDO
ILHOG� LQ� D� UHFWDQJXODU� IUDPHZRUN� FRQVLVWV� RI� DOWHUQDWH
VTXDUH�DQG�EODFN�DQG�ZKLWH� UKRPERLG�PRWLIV��7KH�FHQ�
WUDO� FDUSHW� LV� GLYLGHG� E\� EODFN� OLQHV� LQ� QLQH� URZV� DQG
WZHQW\�RQH� FROXPQV�� 7KH� URZV� DUH� DOWHUQDWHO\� QDUURZ
DQG� H[WHQVLYH�� VR� WKDW� HDFK� VHFRQG� RUGHU� FRQVLVWV� RI
TXDGUDWH�RU�HORQJDWH� ILHOGV��$OWHUQDWH�VTXDUH�DQG�UKRP�
ERLG�PRWLYHV�DUH� ODLG� LQ�EODFN�RU�ZKLWH� OLQHV��$�FHQWUDO
JUDWH�OLNH� ILHOG�ZLWK� JHRPHWULF� VDPSOH� LV� KHPPHG� E\� D
ZKLWH� DQG� EODFN� IUDPH�� IROORZHG� E\� D� VSDFLRXV� ZKLWH
ILHOG�DQG�DURXQG�WKH�ZDOOV�WKHUH�LV�DQRWKHU�EODFN�IUDPH�
7KH�PRVW� VLPLODU� PRVDLF� SDWWHUQ� FDQ� EH� IRXQG� DW� YLOOD
PDULWLPD� LQ�9DOEDQGRQ�QHDU�3XOD��RQ� WKH�PRVDLF�GDWHG
WR�WKH�PLGGOH�RI�WKH�ILUVW�FHQWXU\�$'��*QLUV�������������
,W� KDV� EHHQ� VXJJHVWHG� WKDW� WKH� GDWDWLRQ� PD\� EH� LQ� WKH
PLGGOH� RI� WKH� ILUVW� FHQWXU\� $'�� E\� FRPSDULVRQ� ZLWK� D
PRVDLF� IURP� WKH� VHFRQG�TXDUWHU�RI� WKH� ILUVW�FHQWXU\�$'
IURP�0DQWXD��'RQGHUHU��������������7KH�ZDOOV�RI�URRP
3��2�� LQ� WKH� ROGHU� SHULRG�ZHUH� FRYHUHG� E\� D� UHG� DQG
\HOORZ�ZDOO� SDLQWLQJ�� $ORQJ� WKH� ERWWRP� RI� WKH� ZDOOV� D
UHG�]RQH�H[WHQGV�����FP�KLJK��DERYH�LW�LV�SODFHG�D�FHQ�
WUDO� \HOORZ� ILHOG�� SUHVHUYHG� RQO\� ��� FP� DERYH� WKH� UHG
ERWWRP�]RQH��7KH�VHFRQGDU\�SODVWHU�OD\HU�ZDV�GRQH��LQ�
FUHDVLQJ�WKH�WKLFNQHVV�RI�WKH�ZDOO�E\���FP�DQG�SDUWLDOO\
FRYHULQJ� WKH�PRVDLF� IORRU�� $� QHZHU� ZDOO� SDLQWLQJ� SUH�
VHQWHG� GLVVLSDWHG� IRXU�OHDYHG� EOXH�UHG� DQG� JUHHQ�UHG
IORZHUV� RQ� D� ZKLWH� EDFNJURXQG� �ILJ�� ����� $� UHSHWLWLYH
SDWWHUQ�RI�VPDOO�IORZHUV�GLVSOD\HG�VFKHPDWLFDOO\�JLYH�WKH
LPSUHVVLRQ�RI�ZDOOSDSHU��DQG�WKH\�ZHUH�SHUIRUPHG�E\�D
PDWUL[�� 7KH� VDPH� PRWLI� XQLIRUPO\� FRYHUHG� WKH� PLGGOH
DQG�ERWWRP�RI�ZDOO��$W� WKH�ERWWRP�RI� WKH�ZDOO��D�QHZHU
ZDOO� SDLQWLQJ�ZLWK� IORZHUV� RQ� D�ZKLWH� EDFNJURXQG�ZDV
SDVWHG�RYHU�DQ�ROGHU�UHG�SDLQWHG�]RQH�

6DOXV�GHSDUWPHQW��ILJ�����3���2���3��2���3���2��
3���2���3��2���3���2���3���2��

$�GHSDUWPHQW�ZLWK�OLWWOH�SRRO��D�VRUW�RI�LPSOXYLXP��LV
VLWXDWHG�HDVW� WR� WKH�HQWUDQFH��7KH�GHSDUWPHQW�FRQVLVW�RI
WZR� VSDFLRXV� URRPV� �3���2��� 3��2��� DQG� RQH� VPDOO
URRP� �3���2����DQ�RSHQ�SRRO�SURYLGLQJ� OLJKW� DQG� UDLQ�
ZDWHU� �3���2���� DQG� WZR� OLQHV� RI� FRUULGRUV� LQ� �/�� IRUP
DURXQG� WKH� SRRO� �3��2��� 3���2��� 3���2���� $� QDUURZ�
KDOI�RSHQ� FRUULGRU� 3��2�� FRQQHFWV� WKH� URRPV� DURXQG
WKH� SRRO�� 5RRP� 3���2��� SODFHG� QH[W� WR� WKH� H[WHULRU
QRUWK� KRXVH� ZDOO�� LV� ���� FP� ORQJ� DQG� ZLGH� ���� FP
ZLGH��7KH�IORRU�KDV�QRW�EHHQ�SUHVHUYHG��7KH�HQWUDQFH�LV
VLWXDWHG�DW� WKH� VRXWK�ZDOO�RI� WKH� URRP�� LQ� WKH�ZHVW�FRU�
QHU�� $� VLQJOH�ZLQJHG� VWRQH� WKUHVKROG� ��� FP� ZLGH�� LV
IRXQG�LQ�OD\HU����3��2���ZKLFK�SHUKDSV�EHORQJV�WR�WKLV
GRRU��$W� WKH�H[WHULRU�QRUWK�ZDOO�RI� WKH�KRXVH� WKDW� LV� WKH
QRUWK�ZDOO�RI�URRP�3���2��DV�ZHOO��D�WUDSH]RLGDO�QLFKH
LV�SODFHG�DW�����FP�ZLGH�DQG�����FP�GHHS��7KH�ZDOOV�RI
WKH�QLFKH�DUH�SDLQWHG�ZKLWH��$�YHUWLFDO�FKDQQHO�LV�FXW�LQ
WKH� SODVWHU�� SRVVLEO\� IRU� WKH� FORVLQJ� RI� WKH� QLFKH� E\� D
ZRRGHQ�SDQHO��7KH�ERWWRP�RI�WKH�QLFKH�LV�FRYHUHG�E\�D
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PRVDLF� RI� WLQ\� ZKLWH� DQG� EODFN� FXEHV�� VLGHV� HTXDOOLQJ
����FP��7KH�WUDSH]RLGDO�PRVDLF�LV�ERUGHUHG�E\�D�QDUURZ
EODFN�PDUJLQ��ILJ������,Q�WKH�XSSHU�SDUW�D�EDQG�ZLWK�DOWHU�
QDWLQJ�EODFN�DQG�ZKLWH�UHFWDQJXODU�ILHOGV�DQG�VLPSOLILHG
OLWWOH� FURVVHV� LV� SODFHG�� 7ZR� ODWHUDO� UHFWDQJXODU� ZKLWH
ILHOGV� LQ�EODFN� IUDPH�HDFK�FRQVLVW� RI� WZR�EODFN� VTXDUHV
ZLWK�D�OLWWOH�FURVV�LQ�WKH�PLGGOH�DQG�RI�VL[�OLWWOH�FURVVHV�LQ
D�URZ�EHORZ�WKH�VTXDUH��$�VPDOO�ZKLWH�ILHOG�LQ�WKH�PLG�
GOH� RI� WKH� EDQG� FRQWDLQV� WKH� EODFN� GLVSOD\� RI� DQ� DOWDU�
7KH� FHQWUDO�� VSDWLDO� WUDSH]RLGDO� ZKLWH� ILHOG� GLVSOD\V� D
OLQHDU�EODFN�SUHVHQWDWLRQ�RI�D�VKHOO��RU�YDVH�LQ�WKH�VKDSH
RI� VKHOO�DW� WKH�ERWWRP��DQG� LQ� WKH�XSSHUVLGH�DQ� LQVFULS�
WLRQ��GRQH�LQ�EODFN�OLQHV�RQ�WKH�ZKLWH�ILHOG�

6$/96���>3"���&@5
6DOXV���>3"�������&@5
$Q� LQVFULSWLRQ� ZLWK� WKH� QDPH� RI� WKH� JRGGHVV� RI

KHDOWK�� 6$/96�� LV� IUDPHG� E\� D� UHFWDQJXODU� IUDPH� ZLWK
WUDSH]RLGDO�ODWHUDO�DGGLWLRQV��WDEXOD�DQVDWD���7KH�IUDPH�LV
LQGHQWHG�LQVLGH�E\�WULDQJXODU�PRWLIV��/HIW�DQG�ULJKW�RI�LQ�
VFULSWLRQ�DUH�SODFHG�DQJXODU�GHFRUDWLRQV��DQG�EHORZ�WZR
RUGHUV� RI� VPDOO� FURVVHV�� VHYHQ� LQ� WKH� XSSHU� RUGHU� DQG
QLQH� LQ� WKH� ORZHU��:KLOH� WKH� IUDPHG� LQVFULSWLRQ� DSSDU�
HQWO\� LQYRNHV� WKH� QDPH�RI� WKH�JRGGHVV� RI� KHDOWK�6DOXV�
WKH� ORZHU� RUGHU� SHUKDSV� LQFOXGHG� WKH�ZRUG� IRU� D� YRZ�
>VDF@U�XP��� )LIWHHQ� WR� WZHQW\�EHDG�VKDSHG� WUDFNV� RI� UXVW
KDYH�EHHQ�VFDWWHUHG�PRVWO\�LQ�WKH�XSSHU�KDOI�RI�WKH�PR�
VDLF� ILHOG�� FRQFHQWUDWHG� DERYH� WZR� RUGHUV� RI� OLWWOH
FURVVHV�� 7UDFNV� HPHUJHG� WKURXJK� WKH� GULSSLQJ� RI� UXVW
IURP�WKH�LURQ�EDU�RU�LURQ�QDLOV�ZKLFK�QR�ORQJHU�UHPDLQ�
*HQHUDO�VWUDWLJUDSKLFDO�GDWD�QRWHG�DW�WKH�VLWH�DQG�PXWXDO
UHODWLRQV� EHWZHHQ� DUFKDHRORJLFDO� VWUXFWXUHV� UHOLDEO\
VKRZ�WKDW� WKH�PRVDLF�ZDV�EXLOW�DW� WKH�VDPH�WLPH�DV� WKH
PDVVLYH�H[WHULRU�ZDOO�RI�WKH�KRXVH��LQ�WKH�WKLUG�TXDUWHU�RI
WKH� ILUVW�FHQWXU\�%&��)LOOLQJ���3���2��FORVHG� WKH�QLFKH�
ZKLFK�FRQWDLQHG�HOHPHQWV�RI�SHULVW\OH�FROXPQV�DQG�JUH\
WHVVHUDH�RI�WKH�GLPHQVLRQV�����[�����[�����FP��7KH�ZDOO
SDLQWLQJ�LQ�URRP�3���2��LV�SUHVHUYHG�RQ�WZR�YHU\�VPDOO
VXUIDFHV�� ,Q� WKH� ILUVW�EXLOGLQJ�SHULRG�� URRP�3���2��KDG
ZKLWH� SDLQWHG�ZDOOV�ZLWK� UHG� ERUGHUV� DORQJ� DQJOHV� DQG
DURXQG�WKH�QLFKH��0LHOVFK�������������DV�ZHOO�DV�FRUULGRU
3���2��� DQG� ODWHU� GXULQJ� UHQRYDWLRQ� REWDLQHG� D� QHZ
ZDOO�SDLQWLQJ��:H�FDQ�DVVXPH�WKDW� LQ�WKH�VHFRQG�EXLOG�
LQJ� VWDJH�� WKH�ZDOOV� RI� URRP� 3���2�� REWDLQHG� D� EODFN
ERWWRP�ILHOG�DQG�UHG�FHQWUDO�SDQHOV��,Q�WKH�OD\HU����3���
2�� WKH� DUFKLWUDYH� RI� JUD\� EDUGLJOLR�PDUEOH�ZDV� IRXQG�
PHDVXULQJ� ��� FP� KLJK�� ��� FP� ZLGH� DQG� ��� FP� ORQJ�
DQG�ZKRVH�RULJLQDO�SODFH�LV�QRW�NQRZQ�

5RRP� 3��2�� LV� VHSDUDWHG� IURP� URRP� 3���2�� E\� D
SDUWLWLRQ�ZDOO����FP�WKLFN��5RRP�3��2��LV�����FP�ORQJ
DQG�����FP�ZLGH��,Q�IURQW�RI�WKH�HQWU\�WKUHVKROG����FP
ZLGH��WRZDUGV�FRUULGRU�3��2���D�VWRQH�VWHS�ZDV�SODFHG�
7KH� WKUHVKROG� KDV� QR� VORW� IRU� D� ZRRGHQ� GRRU�� ZKLFK
PHDQV� WKDW� WKH�SDVVDJH�ZDV�SHUPDQHQWO\�RSHQ��2Q� WKH
QRUWK�VLGH��LQ�WKH�PLGGOH�RI�WKH�URRP��D�PDVVLYH�H[WHULRU
ZDOO�����FP�ZLGH�KDV�D�WUDSH]RLGDO�QLFKH�����FP�ZLGH
DQG�����FP�GHHS��FRUUHVSRQGHQW�WR�WKH�QLFKH�LQ�QHLJK�

ERXULQJ� URRP� 3���2��� %HVLGH� WKH� VRXWK�ZDOO� D� VTXDUH
SHGHVWDO� OHDQV��PDGH�RI� IUDJPHQWV�RI� WHJXODH�ZLWK� VLGHV
PHDVXULQJ� ��� [� ��� FP�� DQG� FRYHUHG� E\� ZKLWH� SODVWHU�
$ERYH�WKH�SHGHVWDO��RQ�WKH�ZDOO��D�EODFN�VWDLQ�LV�YLVLEOH�
7KH�IORRU�ZDV�PDGH�XVLQJ�WKH�RSXV�VSLFDWXP�WHFKQLTXH�
FRQVWUXFWHG� RI� FHUDPLF� SODWHV� �VSLFDH�� RI� GLPHQVLRQV
UHDFKLQJ� �� [� ��� FP�� 7KH� ZDOOV� DUH� FRYHUHG� E\� ZKLWH
OLPH�SODVWHU� LQ� WZR� OD\HUV�� HDFK�RQH�EHLQJ� �� FP� WKLFN�
7KH�VRXWK�ZDOO�LV�FRYHUHG�E\�ZKLWH�SODVWHU� WLOO� WKH�IORRU�
WKH� HDVW� DQG� QRUWK� ZDOOV� �ZLWK� QLFKH�� DUH� FRYHUHG� E\
ZKLWH�SODVWHU�RQO\�RQ�WKH�XSSHU�SDUW��DQG�XS�WR�WKH�SDU�
WLFXODU�KHLJKW�DERYH�WKH� IORRU� UHPDLQHG�XQFRYHUHG��7KH
ZHVW� ZDOO�� VLJQLILFDQWO\� GHPROLVKHG�� OLNHZLVH� KDV� QR
PRUWDU�RQ�WKH�ERWWRP�SDUW��7KH�ERWWRPV�RI� WKH�ZDOOV�UH�
PDLQHG�XQFRYHUHG�E\�PRUWDU�ZLWK� VRPH� LQWHQWLRQ��3RV�
VLEO\� WKH\�ZHUH�PHDQW� WR�EH�XVHG� IRU� WKH�DWWDFKPHQW�RI
EHQFKHV�� RU� IRU� VRPH� RWKHU� HTXLSPHQW�� 2Q� WKH� VRXWK
ZDOO��D�KRUL]RQWDO�OLQH�����FP�ORQJ�ZDV�FDUYHG�LQ�ZKLWH
SODVWHU�� DW� ����FP�DERYH� WKH� WRS� RI� WKH� SHGHVWDO��8VX�
DOO\�� LQ� 5RPDQ� KRXVHV�� VODYH� URRPV�� FKDPEHUV� IRU
JXHVWV��ODWULQHV�DQG�NLWFKHQV�ZHUH�VLPSO\�SDLQWHG�ZKLWH�
7KH� SXUSRVH� RI� URRP� 3��2�� ZDV� SRWHQWLDOO\� IRU� VRPH
VSHFLDO� SXUSRVH�� VLQFH� WKH� FORVXUH� RI� WKH� GRRU�ZDV� QRW
SODQQHG�

2Q�WKH�RSSRVLWH�VLGH�RI�FRUULGRU�3��2��D�VPDOO�URRP
�3���2��� LV� VLWXDWHG��PHDVXULQJ� ���� FP�ZLGH� DQG� ���
FP�ORQJ��$�VWRQH�WKUHVKROG����FP�ZLGH�VXSSRUWHG�D�VLQ�
JOH�ZLQJHG�GRRU�PHDQW�WR�EH�RSHQHG�LQVLGH�LQ�3���2��
5RRP� 3���2�� LV� SODFHG� EHVLGH� RSHQ� SRRO� 3���2��� $
ZDOO�FRQWDLQLQJ�D�ZLQGRZ����FP�LQ�WKH�PLGGOH�RI� LW�GL�
YLGHV� URRP� 3���2�� IURP� WKH� SRRO�� 7KH� ZLQGRZ� ZDV
FORVHG�LQ�WKH�ODWHU�EXLOGLQJ�VWDJH�DQG�WXUQHG�LQWR�D�VKDO�
ORZ�QLFKH�� RSHQ� LQVLGH� 3���2��� 7KH�ZDOOV� DUH� SDLQWHG
ZKLWH��$�VLPSOH�WDEE\�IORRU�ZDV�FRYHUHG�E\�D�WKLFN�OD\HU
RI�EODFN� UXVW�GLVHDVH�DQG� IURP�DUVRQ� �8�6�����3���2���
,Q� WKH� EXULDO� OD\HU� ���3���2��� D� KH[DJRQDO� FHUDPLF
IORRU�SODWH�ZDV�IRXQG��QXPHURXV�IUDJPHQWV�RI�DPSKRUDH�
FRRNLQJ�SRWV�DQG�SODWHV��7KH�VPDOO�GLPHQVLRQV�RI�URRP�
WKH�ZDOOV�ZLWKRXW�SDLQWLQJ��D�VLJQLILFDQW�EXULDO�OD\HU��WKH
FORVHQHVV� RI� WKH� ZDWHU� �SRRO� 3���2��� DV� ZHOO� DV� WKH
DEXQGDQFH�RI�FRRNLQJ�YHVVHOV��DUH�HOHPHQWV�XVHG�LQ�GH�
ILQLQJ�URRP�3���2��DV�DQ�DFFHVVRU\�NLWFKHQ�

5HFLSURFDOO\�RUWKRJRQDO�URRPV�3���2��DQG�3���2�
HQFORVH�WKH�KRXVH�GHSDUWPHQW�ZLWK�D�QLFKH�GHGLFDWHG�WR
6DOXV�RQ�WKH�HDVW�DQG�VRXWK�VLGHV��5RRP�3���2��LV����
FP�ZLGH�DQG�����FP�ORQJ��WKH�QHLJKERXULQJ�URRP�3���
2��LV�����FP�ZLGH�DQG�����FP�ORQJ��7KHVH�WZR�URRPV
LQ�WKH�LQLWLDO�EXLOGLQJ�VWDJH�ZHUH�FRQQHFWHG�WKURXJK�WZR
GRRUV�ZLWK�DQ�DFFHVVRU\�FRUULGRU�3��2���/DWHU�� WKH� WZR
GRRUV� ZHUH� UHGXFHG� WR� RQO\� RQH� QDUURZ� SDVVDJH� IURP
3��2�� WR� 3���2��� 5RRPV� 3���2�� DQG� 3���2��� DO�
WKRXJK� VLPLODU� WR� FRUULGRUV�� KDG� VRPH� VSHFLDO� SXUSRVH
FRQQHFWHG� ZLWK� WKH� SRRO� UHVLGHQW� LQ� WKH� QRUWK� SDUW� RI
URRP�3���2��DQG�ZLWK�WKH�SXPSLQJ�RI�ZDWHU��7KH�SRRO
ZDV�FRDWHG�E\�D�ZDWHUSURRI�SODVWHU�� IORRUHG�LQ�WKH�RSXV
VSLFDWXP� WHFKQLTXH� DQG� FRQQHFWHG� WR� WKH� GUDLQ� FDQDO�
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FRYHUHG� E\� D� VWRQH� ERDUG� ZLWK� D� FLUFXODU� KROH�� ,Q� WKH
FRUQHU�EHWZHHQ� URRPV�3���2��DQG�3���2��D� SDUWLWLRQ
ZDOO� ��� FP� ZDV� SODFHG�� SDLQWHG� ZKLWH� RQ� ERWK� VLGHV�
WRZDUGV�3���2��LW�KDV�EHHQ�EODFNHQHG�E\�ILUH�DQG�FRY�
HUHG�ZLWK�D�WKLFN�OD\HU�RI�DVK��7KH�ILUHSODFH�ZDV�SRVVLEO\
WKHUH�� 7KH� IORRUV� LQ� ERWK� URRPV� 3���2�� DQG� 3���2�
ZHUH�PDGH�RI�VLPSOH�WDEE\��DQG�WKH�ZDOOV�ZHUH�SDLQWHG
ZKLWH�� %RWK� URRPV� ZHUH� VXSSOLHG� ZLWK� D� VPDOO� ZDOO
QLFKH�� 7KH� QLFKH� LQ� URRP� 3���2�� LV� RI� VHPLFLUFXODU
VKDSH�� ��� FP�ZLGH�� ��� FP� KLJK� DQG� ��� FP� ORQJ�� 7KH
QLFKH�LV����FP�DZD\�IURP�WKH�GRRU�DQG�RQ�WKH�RWKHU�VLGH
LW� LV� ��� FP� DZD\� IURP� WKH� FRUQHU�� 7KH� ERWWRP� RI� WKH
QLFKH�LV�SODFHG����FP�DERYH�WKH�WKUHVKROG�EHWZHHQ�3��
2��DQG�3���2���7KH�QLFKH� LQ� URRP�3���2��� LV� UHFWDQ�
JXODU� DQG� SDLQWHG� ZKLWH�� DQG� ZDV� LPPXUHG� GXULQJ� D
ODWHU�EXLOGLQJ� VWDJH�����FP�ZLGH�DQG����FP�GHHS�� LW� LV
SUHVHUYHG�ZLWK�DQ�LQFRPSOHWH�KHLJKW�RI����FP�LV�����FP
DZD\� IURP� WKH� FRUQHU� EHWZHHQ� 3��2�� DQG� 3���2��
/D\HU����3���2��FRQWDLQV�SOHQW\�RI�ODUJH�SRWV��PRUWDULD�
GLIIHUHQW�ODWH�DQWLTXH�DPSKRUDH��WKHQ�LPEULFHV�GDPDJHG
E\� ILUH�� 5HJDUGLQJ� ILQGV�� URRP� 3���2�� FRXOG� KDYH
VHUYHG�DV�HLWKHU�D�SDQWU\�RU�D�NLWFKHQ�

5HVLGHQFH�5RRP��ILJ�����3���2��

7KH�SHULVW\OH�LV�RQ�WKH�HDVW�VLGH�VXUURXQGHG�E\�D�URZ
RI� URRPV� ZLWK� ZHOO� SUHVHUYHG� ZDOOV� DQG� PRVDLF� SDYH�
PHQWV�� 7KH� ODUJHVW� RI� WKHP�� URRP� 3���2�� LV� ���� FP
ZLGH�DQG�����FP� ORQJ��7KLV� URRP�KDV� D� IORRU� ORZHUHG
E\�RQH�VWHS�LQ�UHVSHFW�WR�WKH�QHLJKERXULQJ�URRP�3���%�
2��� 7KH� HQWU\� VWRQH� WKUHVKROG�� ���� FP� ZLGH�� FDUULHG
WZR�ZLQJHG� GRRUV� ZKLFK� RSHQHG� LQVLGH� 3���2��� 7KH
ZKLWH� PRVDLF� IORRU� KDV� D� VLPSOH� IUDPH� PDGH� RI� WZR
EODFN� OLQHV�� �ILJ�� ���� 7KH� PRVDLF� IORRU� EHORQJV� WR� WKH
VHFRQG�EXLOGLQJ�VWDJH�DQG�LW�ZDV�SUHFHHGHG�E\�D�VLPSOH
IORRU�PDGH�LQ�ILQH�JUDLQHG�FHPHQW��FRPSOHWHO\�SUHVHUYHG
EHORZ� WKH� PRVDLF� IORRU� DQG� SDUWO\� YLVLEOH� DW� SODFHV� RI
GDPDJH� WR� WKH� UHFHQW� PRVDLF�� 7KLV� W\SH� RI� IORRU�� VR�
FDOOHG��FRFFLRSHVWR���FDQ�EH�IRXQG�LQ�DOO�5RPDQ�SHULRGV
IURP�WKH�ILUVW�FHQWXU\�%&�RQZDUGV���6ODYD]]L������������
������EXW� LQ�WKH�$XJXVWDQ�SHULRG� LW� LV�PDUNHG�E\�DQ�HV�
SHFLDOO\� ILQH� VWUXFWXUH� DQG� WLQ\� VDQG�JUDLQV� H[DFWO\� OLNH
WKH� ILUVW� IORRU� RI� URRP� 3���2��� /D\HU� ���3���2�� FRQ�
WDLQV�GDOOHV�RI�ZKLWH�PDUEOH�DQG�SLHFHV�RI�D�EODFN�DQG�
ZKLWH� PRVDLF� WKDW� RULJLQDWH� IURP� WKH� XSSHU� IORRU�� 7KH
ZDOO�SDLQWLQJ�RI�WKH�ILUVW�EXLOGLQJ�VWDJH�LV�GRFXPHQWHG�LQ
VLWX�LQ�RQH�FRUQHU�RI�URRP�3���2���$QJOHV�ZHUH�PDUNHG
E\� DQ� RUWKRJRQDO� UHG� EDQG� ��� FP�ZLGH�� OHIW� DQG� ULJKW
KHPPHG�E\�WKLQ�ZKLWH�OLQHV�����FP�DZD\�IURP�WKH�FRU�
QHU��&HQWUDO�ZDOO� ILHOGV�ZHUH� SDLQWHG� EODFN�� $� WULSDUWLWH
GLYLVLRQ� RI� WKH�ZDOO� LV� LPSOLHG�� WKH� ERWWRP� RI� WKH� ZDOO
ZDV�SDLQWHG�UHG�ZLWK�LPLWDWLRQ�PDUEOH�VODEV��WKH�PLGGOH
SDUW� ZDV� EODFN�� DQG� WKH� GHFRUDWLRQ� RQ� WKH� XSSHU� SDUW
UHPDLQV� XQNQRZQ��:LWK� UHJDUGV� WR� WKH� SRVLWLRQ� LQ� WKH
SODQ� RI� KRXVH�� WKH� GLPHQVLRQV� DQG� GHFRUDWLRQ�� URRP
3���2��ZDV�D�SDUW�RI�DELWDWLYH�GHSDUWPHQW�

7ULFOLQLXP��ILJ�����3���2��

7KUHH� URRPV� VHSDUDWHG� E\� WKLQ� SDUWLWLRQ�ZDOOV� ZHUH
SODFHG�RQ�WKH�HDVW�VLGH�RI�WKH�SHULVW\OH��QH[W�WR�WKH�URRP
3���2���7KH\�FRPPXQLFDWHG�ZLWK�WKH�SHULVW\OH�WKURXJK
DQ�HQWUDQFH��SDYHG�LQ�D�EODFN�DQG�ZKLWH�PRVDLF�ZLWK�D
PRWLI�RI�FDQWKDURV�DQG�JUDSHYLQH��ILJV����������5RRP���
%�2��� ���� FP�ZLGH� DQG� ���� FP� ORQJ�� ZDV� IHQFHG� E\
WKLQ�SDUWLWLRQ�ZDOOV�LQ�WKH�RSXV�FUDWLFLXP�WHFKQLTXH���ILJ�
����7KLV� URRP��SODFHG�H[DFWO\�DW� WKH�FHQWUDO�D[LV�RI� WKH
SHULVW\OH�DQG�RSHQ�WR�SRUWLFR�3��2��E\�D�ZLGH�SDVVDJH
ZLWK� D� PRVDLF� WKUHVKROG�� IXQFWLRQHG� DV� WKH� HQWUDQFH
URRP�WR�WKH�RWKHU�DELWDWLYH�URRPV��3���2��DQG�3���2��
7KH� PRVDLF� WKUHVKROG�� ��� FP� ZLGH� DQG� ���� FP� ORQJ
GLVSOD\V� WKH�PRWLI� RI� NDQWDURV�ZLWK� LY\� WHQGULOV� OHIW� DQG
ULJKW��ILJ�������)UHH�H[WHQVLRQV�RI�WHQGULOV�FRPH�RXW�FRP�
SOHWHO\�RXW�RI�LQOHWV��7KH�PRWLI�KDV�ZDV�ODLG�LQ�EODFN�OLQHV
RQ� D�ZKLWH� EDFNJURXQG�� 7KH� IORRU� RI� URRP���� %�2�� LV
SDYHG�E\�D�ZKLWH�PRVDLF�ZLWK�D�ZLGH�EODFN�IUDPH�IURP
YHU\�FUXGH�FXEHV��HYLGHQWO\�GLIIHUHQW�IURP�WKH�ILQHO\�GH�
VLJQHG�PRVDLF�WKUHVKROG��7KH�IORRU�ZDV�PDGH�LQ�WKH�WKLUG
EXLOGLQJ�VWDJH��GXULQJ�UHGHFRUDWLRQ�VRPH�WLPH�GXULQJ�WKH
ODWH�5RPDQ�SHULRG��WKLUG�WR�WKH�ILIWK�FHQWXU\�$'���PDLQ�
WDLQLQJ�WKH�ROGHU�PRVDLF�WKUHVKROG�ZLWK�NDQWDURV�DQG�LY\
WHQGULOV�� 7KH� PRVDLF� WKUHVKROGV� ZLWK� YHJHWDEOH� PRWLIV
PDWFK� WKH� 3RPSHLDQ� 6W\OH� ,,,� ����� %&� �� ���� $'�� DQG
FRXOG�EH�VHHQ�LQ�VR�FDOOHG�YLOOD�RI�3RSHLD��)HUJROD�������
����� ,Q�WKH�3RPSHLDQ�6W\OH� ,,,�� WKH�PRWLI�RI� IORZHUV�ZLWK
IRXU�SHWDOV�PDGH�RI� IRXU�FXEHV�ZLWK� WKH�PLG� ILIWK�FXEH�
GLVSRVHG� LQ� UHJXODU� RUGHUV�� LV� YHU\� IUHTXHQWO\� IRXQG� LQ
SRUWLFRV�� 7KH� PRVDLF� WKUHVKROG� ZLWK� NDQWDURV� DQG� LY\
WHQGULOV�LQ�WKLV�FRQFUHWH�FDVH�FDQ�EH�GDWHG�WR�WKH�SHULRG
QRW� HDUOLHU� WKDQ� ODWH� LQWR� WKH� ILUVW� FHQWXU\� $'� �*QLUV�
����D�� ����� 'RQGHUHU�� ������ ILJV�� ��� ��� ���� ��� 'H
)UDQFHVFKLQL�� ������ ����� 0RUDQGLQL�� ������ ����� PRVW
SUREDEO\� LQ� WKH� ILUVW�KDOI�RI� WKH�VHFRQG�FHQWXU\�$'��DF�
FRUGLQJ�WR�WKH�VWUDWLJUDSKLFDO�GDWD�IURP�WKH�URRP��,W�ZDV
PDGH� DW� WKH� VDPH� WLPH� DV� WKH� SDYHPHQW� RI� WKH� SRUWLFR
�3��2��� 3��2��� 3��2���� FRQVLVWLQJ� RI� D� EODFN� EDFN�
JURXQG�� D�GRXEOH�ZKLWH� IUDPH�DQG� VPDOO�GLDJRQDOO\� VHW
ZKLWH�VTXDUHV�

5RRP� 3��� $�2��� ���� FP� ZLGH� DQG� ���� FP� ORQJ�
ZDV�DOVR� IHQFHG�E\� WKLQ�SDUWLWLRQ�ZDOOV� DQG�KLGGHQ�EH�
KLQG�HQWUDQFH� URRP�3���%�2���$FFHVV� WR� URRP�3���$�
2�� ZDV� WKURXJK� D� WLJKW� GRRU� IURP� WKH� QHLJKERXULQJ
URRP�3���2���7KH�HQWU\� WKUHVKROG����FP�ZLGH��KHOG�D
VLQJOH�ZLQJHG�GRRU�ZKLFK�RSHQHG�LQVLGH�3���$�2���7KH
IORRU� ZDV� FRYHUHG� E\� YHU\� KDUG� WDEE\�� 7KH� ZDOOV� DUH
SDLQWHG�ZKLWH�� /D\HU� ���3���$�2�� FRQWDLQHG� SOHQW\� RI
LURQ� WLHV�ZLWK� WKH� GLPHQVLRQV� �� [� ��� FP�� ,Q� WKLV� URRP
VHYHUDO� DOPRVW� FRPSOHWHO\� SUHVHUYHG� DPSKRUDH� ZHUH
IRXQG�� VXSSRUWLQJ� WKH� K\SRWKHVLV� WKDW� WKLV� XQGHFRUDWHG
URRP�RI�PRGHVW�GLPHQVLRQV�VHUYHG�DV�D�SDQWU\�

5RRP�3���2�� LV� SODFHG� QH[W� WR� NLWFKHQ� 3���2��� ,W
ZDV� SDLQWHG� EODFN� DQG� IXUQLVKHG� ZLWK� D� VHPLFLUFXODU
ILUHSODFH�DQG�PRVW� OLNHO\� VHUYHG�DV� DQ� LQYHUQDO�GLQQLQJ
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URRP��WULFOLQLXP���ILJ�������5RRP�3���2��LV�����FP�DQG
����FP� ORQJ��7KH�QRUWK�SDUWLWLRQ�ZDOO�FRQWDLQV�D�VHPL�
FLUFXODU� ILUHSODFH� WXUQHG� WRZDUGV� WKH� URRP�� SODFHG� GL�
UHFWO\�EHVLGH�D�GRRU�FRQQHFWLQJ�3���2��DQG�3���%�2��
7KH� ILUHSODFH� WKDW� SDUWLDOO\� FRYHUV� WKH� PRVDLF� RI� URRP
3���2�� ZDV� FRQVWUXFWHG� DW� VRPH� WLPH� GXULQJ� WKH� ODWH
5RPDQ� SHULRG�� DW� WKH� VDPH� WLPHV� DV� WKH� FUXGHO\� H[H�
FXWHG�PRVDLF�RI�3���%�2���5RRP�3���2��LV�SDYHG�ZLWK
D�ZKLWH�PRVDLF�ZLWK� D� GRXEOH� EODFN� IUDPH�� %HORZ� WKH
PRVDLF�WKH�ILUVW�FHPHQW�IORRU�LV�VLWXDWHG�ZLWK�DQ�LQVWDOOHG
EODFN�PRVDLF�IUDPH�RI�DOPRVW�HTXDO�H[WHQVLRQV�WKH�VDPH
DV� WKH� EODFN� IUDPH� RI� WKH� QHZHU�PRVDLF� IORRU� �ILJ�� ����
&HPHQW� IORRUV� ZLWK� PRVDLF� ERUGHU� OLQHV� DUH� UHODWLYHO\
UDUH�� DERXW� �� �� RI� WKH� WRWDO� RI� WKH� FHPHQW� IORRUV
�6ODYD]]L�������������������7KLV� W\SH�RI� IORRU� LV� DPRQJ
WKH�PRVW�DQFLHQW��,W�EHFDPH�XVXDO�LQ�WKH�3RPSHLDQ�6W\OH
,�� ,W� LV� YHU\� W\SLFDO� IRU� WKH� 3RPSHLDQ� 6W\OH� ,,�� DQG� RQO\
WRZDUGV�WKH�HQG�RI�WKH�SHULRG��LQ�WKH�SHULRG�RI�6W\OH�,,�%�
ZLGH� EODFN� IUDPHV� EHFDPH� GRXEOH� �KRXVH� RI� /LYLD� DW
3DODWLQH�� �0RUULFRQH�������� ������ 7KHUHIRUH�� WKH� DJH� RI
WKH�WZR�IORRUV�LQ�WKLV�URRP�FRLQFLGH�ZLWK�WKH�WZR�IORRUV
LQ�3���2��DQG�FRXOG�EH�GDWHG�WR�WKH�SHULRG�RI�WKH�3RP�
SHLDQ�6W\OH�,,�$� �EHJLQQLQJ�RI� WKH� ILUVW�FHQWXU\�%&������
%&���7KH�ZDOO�GHFRUDWLRQ�RI�WULFOLQLXP�3���2��LV�LGHQWL�
FDO� WR� WKDW�RI� URRP�3���2���7KH�HDVW�ZDOO�ZDV�SDLQWHG
EODFN� GXULQJ� WKH� ILUVW� EXLOGLQJ� VWDJH� DQG� LW� KDV� QHYHU
EHHQ� FRYHUHG� E\� RWKHU� SDLQWLQJV�� OLNHZLVH� EODFN� ZDOO
SDLQWLQJV� LQ� URRP� 3���2��� $ORQJ� WKH� ERWWRP� RI� WKH
ZDOOV� H[WHQGV�D� UHG� EDQG� LPLWDWLQJ�PDUEOH� VODEV�� SDUWO\
SUHVHUYHG� RQ� WKH� VRXWK� ZDOO�� 7KH� ZDOO� GHFRUDWLRQ� RI
URRP�3���2��LV�LGHQWLFDO�WR�WKH�GHFRUDWLRQ�RI�URRP�3���
2���7KH�HDVW�ZDOO�ZDV� VLPSO\�SDLQWHG�EODFN� LQ� WKH� ILUVW
EXLOGLQJ� VWDJH� DQG� UHPDLQHG� WKH� VDPH� GXULQJ� DOO� ODWHU
VWDJHV�� WKH�VDPH�DV� WKH�EODFN�SDLQWHG�ZDOOV�RI�3���2��
/D\HU����3���2��FRQWDLQHG�D�ODUJH�IUDJPHQW�RI�D�ZKLWH
ZDOO�SDLQWLQJ�����[����FP��GDPDJHG�E\�ILUH��7KH�FHQWUDO
ODUJH�ZKLWH� ERDUG� ZLWK� D� EODFN� IUDPH� FRXOG� EHORQJ� WR
WKH� ILUVW� EXLOGLQJ� VWDJH�� 7KH� VDPH� OD\HU� DOVR� FRQWDLQHG
IUDJPHQWV�RI�RWKHU�ZDOO�SDLQWLQJV��D�EODFN�ILHOG�ZLGH���
FP�ZLWK�D�WKLQ�ZKLWH�IUDPH�����FP�ZLGH�DQG�D�UHG�EDQG
����FP�ZLGH��D�EODFN�SDLQWLQJ�ZLWK�D�\HOORZ�EDQG��\HO�
ORZ�SDLQWLQJV�ZLWK� ILJXUDO�PRWLIV�RQ�D�SLQN�EDFNJURXQG
DQG�VWXFFR�GHFRUDWLRQ� �ILJV����������3LHFHV�RI� WKH� VDPH
\HOORZ� SDLQWLQJ� RQ� WKH� SLQN� EDFNJURXQG� ZLWK� ILJXUDO
PRWLIV�ZHUH� IRXQG� LQ� URRPV� 3���2��� 3���2�� DQG� 3��
%�2���7KH\�EHORQJ�WR�WKH�VDPH�HQVHPEOH�SODFHG�RQ�WKH
XSSHU�IORRU��UXLQHG�DQG�KDYLQJ�IDOOHQ�GRZQ�WR�WKH�ORZHU
IORRU�� 6TXDUHV�PDGH�RI� WKLQ� UHG� OLQHV� RQ� D�ZKLWH� EDFN�
JURXQG� ILOOHG� ZLWK� VLPSOLILHG� \HOORZ� DQG� JUHHQ� IORZHU
PRWLIV��DOVR�EHORQJHG�WR�WKH�ZDOO�GHFRUDWLRQ�RI�WKH�XSSHU
IORRU��ILJ�������7KH�PDUEOH�ERWWRP�IUDJPHQW�RI�SLODVWHU���
FP�ZLGH�� ��� FP� KLJK� DQG� ���� FP� WKLFN� ZDV� IRXQG� LQ
OD\HU����3���2���$FFRUGLQJ� WR� WKH�SRVLWLRQ� LQ� WKH�JHQ�
HUDO�SODQ�EHWZHHQ�WKH�NLWFKHQ�DQG�WKH�SHULVW\OH�� WKH�H[�
LVWHQFH�RI�D�VHFRQGDU\�LPSODQWHG�ILUHSODFH��ZDOOV�SDLQWHG
EODFN��9LWUXY��9,,���������WKH�QXPHURXV�UHPDLQV�RI�DQLPDO

ERQHV��URRP�3���2��FDQ�EH�UHFRJQL]HG�DV�D�IDPLO\�GLQ�
QLQJ�URRP��WULFOLQLXP��7R�EH�PRUH�SUHFLVH��LW�ZDV�DQ�LQ�
YHUQDO� WULFOLQLXP�� DV� SODFHG� RQ� WKH� HDVW� VLGH� RI� WKH
SHULVW\OH� DQG� RULHQWDWHG� WRZDUG� WKH� ZHVW� IROORZLQJ� WKH
UXOH��9LWUXY��9,��������

.LWFKHQ� 3���2�� LV� VLWXDWHG� EHWZHHQ� WKH� URRP� IRU
GDLO\� VWD\� 3���2�� DQG� D� EDWKLQJ� FRPSDUWPHQW� ZLWK� D
IXUQDFH��7KH�NLWFKHQ�LV�����FP�ZLGH�DQG�����FP�ORQJ�
$�WDEE\�IORRU�FRYHUV�WKH�VRXWK�SDUW�RI�WKH�NLWFKHQ��ZKLOH
D�ILUHSODFH�ZDV�EXLOW�LQ�WKH�QRUWK�SDUW��7KH�IORRU�OHYHO�LQ
WKH�ZHVW�SDUW�RI�3���2��LV�UDLVHG�RQH�VWHS�LQ�FRPSDULVRQ
WR� WKH� UHVW�RI� WKH�NLWFKHQ�� DQG� FRYHUHG�E\� D� EODFN�PR�
VDLF�

:DWHU�&RQGXLW�6\VWHP��ILJ����

2SHQ�SRRO�3���2�������FP�ZLGH�DQG�����FP�ORQJ�
SDYHG� LQ� OLPHVWRQH� VODEV�� VHUYHG� WR� SURYLGH� UDLQZDWHU
DQG�OLJKW�WR�FRUULGRU�3��2���URRPV�3��2��DQG�3���2��
7KURXJK� WKH� ZLQGRZ�� OLJKW� SHQHWUDWHG� WR� WKH� QHLJK�
ERXULQJ� URRP�3���2��� DV� ORQJ�DV� WKH�ZLQGRZ�ZDV�QRW
FORVHG�DQG� UHQQRYDWHG� LQWR�D�ZDOO�QLFKH��3RRO�3���2�
KDV� EHHQ� HQFORVHG� RQ� WZR� VLGHV� E\�ZDOOV�� DQG� RQ� WZR
VLGHV� WRZDUGV� FRUULGRU� 3��2��E\� ORZ�PRQROLWKLF� VWHSV�
8QGHU� WKH� KRXVH� D� FRPSOH[� FDQDOLVDWLRQ� V\VWHP� ZDV
ODLG�� FRQQHFWLQJ� RSHQ� VSDFHV� LQVLGH� WKH� KRXVH� DV� SRRO
3���2��DQG�WKH�SHULVW\OH�WR�WKH�RXWVLGH�VRXUFHV�RI�UDLQ�
ZDWHU��:DWHU� IURP�WKH�URRI�DQG� IURP�RWKHU�VRXUFHV�ZDV
FRQGXFWHG�WR�WKH�EDWKURRP�WKURXJK�D�IXUQDFH�FKDPEHU�
ZKHUH�LW�HYDSRUDWHG�DQG�SURYLGHG�WKH�QHFHVVDU\�KHDW�IRU
WKH�ODFRQLFXP�DQG�FDOGDULXP�

%DWKURRP��ILJ�����3��2���3���2���3���2���3���2��

7KH�&DOGDULXP� RI�EDWKURRP�3��2�� LV�����FP�ZLGH
DQG� ���� FP� ORQJ�� 7KH� DOWLWXGH� GLIIHUHQFH� EHWZHHQ� WKH
XSSHU��ORVW��DQG�ORZHU�IORRU�RI�WKH�K\SRFDXVW�ZDV����FP�
7KH�HQWU\�VWRQH�WKUHVKROG�IURP�SRUWLFR�3��2��LV�����FP
ZLGH�DQG�VXSSRUWHG�D�WZR�ZLQJHG�GRRU��ILJ�������2Q�WKH
ORZHU� IORRU�RI� WKH�K\SRFDXVW� FLUFXODU� WUDFNV�RI�FROXPQV
RI� D� GLDPHWHU� RI� ��� FP� DUH� YLVLEOH�� WKHUH�ZHUH� �� [� ��
FROXPQV�LQ�WKH�UHJXODU�VFKHGXOH�RQ�WKH�ZKROH�VXUIDFH�RI
FDOGDULXP� 3��2��� DSDUW� IURP� WKH� ]RQH� ���� FP� ZLGH
DORQJ� WKH� QRUWK� ZDOO�� ,Q� WKLV� ]RQH� WKHUH� ZDV� HQRXJK
VSDFH�IRU�DQRWKHU���[����FROXPQV��7KH�FROXPQV�ZHUH���
FP�WDOO��HDFK����FP�DSDUW�LQ�DQ�HDVW�ZHVW�GLUHFWLRQ��DQG
HDFK����FP�DSDUW� LQ�WKH�QRUWK�VRXWK�GLUHFWLRQ��7KH�ZD�
WHUSURRI� IORRU� DQG� ZDOO� SODVWHU� LV� SUHVHUYHG� EHORZ� WKH
ORVW� XSSHU� IORRU� RI� WKH� FDOGDULXP�� 7KH� ORVW� IORRU� ZDV
SDYHG�ZLWK�D�ZKLWH�PRVDLF��OLNH�WKH�PRVDLF�LQ�3���2��
7KH�UHVW�RI�WKH�ZKLWH�PRVDLF�LV�GRQH�ZLWK�FXEHV���[���[
����FP�LPSODQWHG�LQ�WKH�ZDWHUSURRI�SODVWHU�ZDV�IRXQG�LQ
WKH�QHLJKERXULQJ�URRPV��LQ�WKH�OD\HU����3���2��DQG����
3���2���7KH�VDPH�OD\HU�FRQWDLQHG�SOHQW\�RI�ZDWHUSURRI
ZKLWH�SODVWHU��DQ�DEXQGDQFH�RI�PDUEOH�VODEV�DQG� WXEXOL
IDOOHQ� IURP� WKH�FDOGDULXP�3��2���/D\HU����3��2��FRQ�
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WDLQV� D� ZDOO� SDLQWLQJ� RI� UHG� DQG� EODFN� FHQWUDO� SDQHOV�
IUDJPHQWV�RI�UHG�SDLQWLQJ�ZLWK�D�WKLQ�ZKLWH�OLQH��DV�ZHOO
DV�ZKLWH�SLHFHV�RI�FHLOLQJ�SODVWHU�

7KH� VPDOO� URRP�3���2������FP�ZLGH� DQG����� FP
ORQJ�VLWXDWHG�DERYH�WKH�IXUQDFH�WXQQHO�EHWZHHQ�NLWFKHQ
3���2��� FDOGDULXP� 3��2�� DQG� VDXQD� 3���2��� 7KLV
URRP�FRQQHFWHG�FDOGDULXP�3��2��ZLWK� VDXQD�3���2��
,W� LV� SDYHG� ZLWK� D� ZKLWH� PRVDLF�� D� OHYHO� RI� RQH� VWHS
DERYH�WKH� IORRU�RI�NLWFKHQ�3���2���2Q�WKH�ERWWRP�HDVW
ZDOO� D� UHG� SDLQWLQJ� KDV� EHHQ� SUHVHUYHG�� /D\HU� ���3���
2�� FRQWDLQV� EULFNV� LQ� WZR� GLPHQVLRQV�� VPDOOHU� EULFNV
ZLWK�WKH�GLPHQVLRQV����[����[�����FP��DQG� ODUJHU��VXV�
SHQVXUDH��ZLWK� WKH� GLPHQVLRQV� ����� [� ����� [� �� FP�� ,Q
WKLV� OD\HU� WKHUH�ZDV�D� JUHDW� GHDO� RI� EODFN� DQG� UHG�ZDOO
SDLQWLQJ��DV�ZHOO�DV�D�ZKLWH�SDLQWLQJ�ZLWK�JUHHQ�DQG�EOXH
IORZHUV� LQ� WKH� �ZDOOSDSHU�� VW\OH�� DQDORJRXV� WR� WKRVH
IRXQG�DW�FXELFXOXP�3��2���ILJ������

5RRP� 3���2��� ���� FP� ZLGH� DQG� ���� FP� ORQJ�� LV
FRQQHFWHG�GLUHFWO\�WKURXJK�WKH�DSHUWXUH�WR�IXUQDFH�3���
2���DQG�VHUYHG�DV�D�ODFRQLFXP��IRU�VZHDWLQJ��ILJ�������,W
KDG� D�ZKLWH�PRVDLF� IORRU�� 7KH� WXEXOL� DUH� SDUWLDOO\� SUH�
VHUYHG� DERYH� WKH� XSSHU� IORRU� RI� WKH� K\SRFDXVW�� ��� FP
ZLGH�DQG����FP�KLJK��7KH�WXEXOL�DUH�SUHVHUYHG� LQ� WKHLU
RULJLQDO�SODFH�EHKLQG� WKH�VHFRQG�VWDJH�ZDOO����2��WKDW
GLYLGHV� VDXQD� 3���2�� IURP�FDOGDULXP� 3��2��� EXLOW� DI�
WHUZDUGV� DQG� OHDQHG� RQ� WKH� EODFN� ZDOO� SDLQWLQJ� RI� D
XQLTXH� URRP� ZLWK� D� K\SRFDXVW�� RULJLQDOO\� RSHQHG� E\
WZR�DSHUWXUHV� WR� WKH� IXUQDFH�� 3LOODUV� EXLOW� RI� VTXDUH�FH�
UDPLF� SODWHV�ZLWK� WKH� GLPHQVLRQV� RI� ��� [� ��� [� ���� FP
DUH� HDFK� DURXQG� ��� FP� HTXLGLVWDQW�� VXSSRUWLQJ� D� VXV�
SHQVXUDH� ���[����[�����FP��%HIRUH� WKH� FRQVWUXFWLRQ� RI
SDUWLWLRQ� ZDOO� ���2��� D� PRVDLF� ZKLWH� IORRU�� PDUEOH
SODWHV�� D� UHG� DQG� EODFN� ZDOO� SDLQWLQJ� DQG� WZR� PDUEOH
ZUHDWKV�RUGHUV�EHORZ� WKH�FHLOLQJ�DGRUQHG� WKH�ZKROH�RI
WKH�ODUJH�FDOGDULXP�3���2����3��2���%HWZHHQ� WKH�ZDOO
SDLQWLQJV�DQG�WKH�IORRU�D�VHPLFLUFXODU�ZKLWH�SURILOH�PDGH
RI�ILUP�SODVWHU�ZDV�SODFHG��:DOOV�KDYH�EHHQ�FRYHUHG�E\
D� PRQRFKURPH� UHG� SDLQWLQJ� DW� WKH� ERWWRP�� DQG� IDOOHQ
IUDJPHQWV�VKRZ�WKDW� WKHUH�ZHUH�EODFN�SDQHOV�IUDPHG�E\
UHG�ILHOGV�

/D\HU����3���2��LV�DEXQGDQWO\�ILOOHG�E\�WXEXOL�� LURQ
QDLOV� WKDW� IDVWHQHG� WXEXOL� RQ� WKH� ZDOO�� D� ZDOO� SDLQWLQJ
ZLWK�UHG�DQG�EODFN�SDQHOV��UHG�ILHOGV�DQG�EODFN�IUDPHV��D
SDLQWLQJ�ZLWK�D�EODFN�ILHOG�IUDPHG�E\�D�JUHHQ�EDQG���FP�
ZLGH��D�ZKLWH�VWXFFR�SURILOH�����FP�ZLGH��3DLQWLQJV�ZLWK
D�EODFN�IUDPHG�ERWWRP�DQG�D�PRQRFKURPH�UHG�SDQHO�LQ
WKH�FHQWUDO�]RQH��ODFRQLFXP�3����SRUWLFR�RI�SHULVW\OH�3��
FDQ�EH�FRPSDUHG�WR�WKH�SDLQWLQJV�RI�WKH�3RPSHLDQ�6W\OH
,9�� 3RPSHLDQ� 6W\OH� ,9�� FDOOHG� �IDQWDVWLF�� ��������� $'��
PDLQO\�KDV�FHQWUDO� ODUJH�UHG�SDQHOV�ZLWKRXW�GHFRUDWLRQ�
IUDPHG� LQ� EODFN�� 2YHUKHDG� ZHUH� ZKLWH� ERDUGV� ZLWK

VFKHPDWLF� GHFRUDWLYH� DUKLWHFWXUH�� 3DUWLFXODUO\� LQ� OD\HU
���3���2�� D� JUHDW� GHDO� RI� ZDOO� PDUEOH� VODEV� ���� FP
WKLFN��ZKLWH�PDUEOH�SURILOHV�ZLWK�D�WUDSH]RLGDO�VHFWLRQ��
FP��KLJK����FP�ZLGH�DQG���FP� ORQJ��DV�ZHOO� DV�ZKLWH
PDUEOH�ZUHDWKV�ZLWK� FRPSOH[� SURILOHV� LQ� WKH� FRPELQD�
WLRQ�RI�FXUYH�DQG�VWUDLJKW�ILOOHWV����FP�KLJK�����FP�ZLGH
DQG��� FP� ORQJ��2Q� WKH�PDUEOH� ILOOHW� RI� WKH� WUDSH]RLGDO
VHFWLRQ� WKH� UHVW�RI� WKH�EODFN�SDLQWLQJ� LV� SUHVHUYHG�� 7KLV
OD\HU� FRQWDLQV�PDUEOH� VODEV� RI� DOO� NLQGV�� ZKLWH�PDUEOH�
SURFRQHVVRV�PDUEOH��SDYRQD]]HWWR�� JLDOOR� DQWLFR�� FLSRO�
OLQR�YHUGH��$�SODWH�RI�WKH�SDYRQD]]HWWR�����FP�WKLFN�KDV
FLUFXODU� RSHQLQJ� ��� FP� LQ� GLDPHWHU�� /D\HU� ���3���2�
EHORZ� WKH� UXLQHG�XSSHU� IORRU� RI� WKH� K\SRFDXVW� LQ� 3���
2�� FRQWDLQV� D�ZKLWH� SDLQWLQJ�ZLWK� D� EODFN� IUDPH�� DQG
DEXQGDQFH� RI� PDUEOH� ZUHDWKV�� :UHDWKV� KDYH� EHHQ� DW�
WDFKHG� E\� LURQ� QDLOV� WR� WKH� ZDOO�� $� SDUWLFXODUO\� ILQHO\
SURILOHG�IUDJPHQW�RI�SLODVWHU�LV�PDGH�RI�PDUEOH�JLDOOR�DQ�
WLFR����FP�ZLGH�������FP�KLJK�DQG�����FP�ORQJ�

&21&/86,21

,Q� WKLV�SDSHU��RQO\� JHQHUDO� LQIRUPDWLRQ� DERXW� VLWH� LV
FRQVLGHUHG��7KH�PDLQ�WRSLF�LV�WKH�GHVFULSWLRQ�DQG�LQWHU�
SUHWDWLRQ� RI� VSDFHV� RI� WKH� H[FDYDWHG�GRPXV�� 7KH� LQWHU�
SUHWDWLRQ�DQG�GDWDWLRQ�RI� WKH�GRPXV�DV�D�ZKROH�DQG�RI
SDUWLFXODU�GHWDLOV�VXFK�DV�ZDOO�SDLQWLQJ�DQG�PRVDLFV�DUH
PDGH� RQ� WKH� EDVLV� RI� VWUDWLJUDSKLFDO� GDWD� DW� WKLV� VLWH�
6WUDWLJUDSKLFDO�OD\HUV�RI�WKH�GRPXV�UHPDLQHG�LQWDFW�DIWHU
WKH�ILUH�LQ�WKH�ILIWK�FHQWXU\�$'�WLOO�H[FDYDWLRQV� LQ������
WKHUHIRUH� WKH\� FDQ� EH� XVHG� DV� D� UHOLDEOH� GDWLQJ� SRLQW�
ZKHQ�WDNHQ�LQWR�FRQVLGHUDWLRQ�LQ�FRUUHODWLRQ� WR� WKH�ZD�
WHU�FRQGXLW�V\VWHP�DQG�RWKHU�DGMRLQLQJ�5RPDQ�VWUXFWXUHV
DW� WKH� VLWH��$UFKDHRORJLFDO� GRFXPHQWDWLRQ� RI� WKH� DUFKL�
WHFWXUDO� VWUXFWXUHV� SURYLGHG�D� VWDUWLQJ� SRLQW� IRU� SUHOLPL�
QDU\�DWWULEXWLRQV�DQG� IRU� IXWXUH� LQYHVWLJDWLRQV�� ,W�FDQ�EH
FRQFOXGHG�WKDW�D�OX[XULRXV�GRPXV�ZDV�EXLOW�LQ�WKH�WKLUG
TXDUWHU� RI� WKH� ILUVW� FHQWXU\� %&�� DOPRVW� FRPSOHWHO\� UH�
VWRUHG�DIWHU�D�ILUH�LQ�WKH�HDUO\�VHFRQG�FHQWXU\�$'��DQG�IL�
QDOO\�DEDQGRQHG�DIWHU�D�WHUPLQDO�ILUH�LQ�WKH�ILIWK�FHQWXU\�
7KH� GRPXV�ZDV� SODQQHG� DQG� EXLOW� DV� D� SDUW� RI� DODUJHU
EXLOGLQJ� FRPSOH[� LQFOXGLQJ� D� SXEOLF� WKHUPDH� DQG� WKH
VDQFWXDU\� RI� +HUFXOHV�� &XUUHQWO\�� DOO� PRVDLF� IORRUV� DUH
SUHVHUYHG� DQG� SURYLVLRQDOO\� FRQVHUYHG� LQ� VLWX�� ZDLWLQJ
IRU� IXWXUH� UHVHDUFK� WKDW�ZLOO� HYHQWXDOO\�SURYLGH� QHZ� LQ�
IRUPDWLRQ� DERXW� SUHYLRXV� DUFKDHRORJLFDO� OD\HUV� RU� FRQ�
VWUXFWLRQV��%HFDXVH�RI�WKH�H[FHSWLRQDO�YROXPH�DQG�ULFK�
QHVV�RI�DUFKHRORJLFDO� ILQGLQJV�RQ� WKH� VXUIDFH�RI� WKH�DS�
SUR[LPDWH������VTXDUH�PHWUHV��WKH�ZDOOV� LQ� WKH�DUFKHR�
ORJLFDO�OD\HUV�ZHUH�GRFXPHQWHG�QRW�MXVW�E\�SKRWRJUDSKV�
GUDZLQJV�DQG�FODVVLF�JHRGHWLF�PHDVXUHPHQW��EXW�E\��'
WHFKQRORJ\�XVLQJ�D�ODVHU�VFDQQHU�
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$OND�67$5$&
$UKHRORÊNL�PX]HM�,VWUH��+5�������3XOD��&DUUDULQD��

H�PDLO��DOND�VWDUDF#SX�W�FRP�KU

329=(7(.

ÞODQHN�REUDYQDYD�UH]XOWDWH�DUKHRORÈNLK�UD]LVNDY�Y�ßHWUWL�6Y��7HRGRUMD�Y�VHYHURY]KRGQHP�YRJDOX�SXOMVNHJD�PHVW�
QHJD� MHGUD�� ,]NRSDQD�SRYUÈLQD�PHUL������NYDGUDWQLK�PHWURY��5HÈHYDOQD�DUKHRORÈND� L]NRSDYDQMD�QD� WHM� ORNDFLML�SR�
WHNDMR�RG�SRPODGL�������9�REGREMX�ÈWLULK� OHW� MH�ELOR�]D�UHÈHYDOQD� L]NRSDYDQMD� LQ�]DßDVQR�NRQ]HUYLUDQMH�SRWUHEQLK
WULGHVHW�GHORYQLK�PHVHFHY��3RYSUHßQD�JORELQD� L]NRSD� MH�RNROL�ÈHVW�PHWURY��7D� ORNDFLMD� MH�ELOD�YHß�NRW������ OHW�QH�
SUHWUJDQR�SRVHOMHQD��QD�NDU�NDÊH�QHORßOMLYD�SRYH]DQRVW�]LGRY�UD]OLßQLK�XUEDQLVWLßQLK�ID]��'R�OHWD������MH�ELOR�RGNUL�
WLK�VHGHP�RVQRYQLK�JUDGEHQLK�ID]��0HG�GUXJLPL�REMHNWL�MH�ELOD�L]NRSDQD�UHQHVDQßQD�FHUNHY�VY��7HRGRUMD�V�SULSDGD�
MRßLP� ÊHQVNLP� EHQHGLNWLQVNLP� VDPRVWDQRP�� ]JRGQMHNUÈßDQVND� FHUNHY� VY�� /XFLMH� V� SULSDGDMRßLPL� REMHNWL�� ULPVNR
MDYQR� NRSDOLÈßH� LQ� GRPXV�� %HQHGLNWLQVNL� VDPRVWDQ� MH� ELO� XPHÈßHQ� Y� VWDURULPVNL� VDNUDOQL� NRPSOHNV� V� WHPSOMHP�
GYRULÈßHP��WHPHQRV���VYHWLP�YRGQMDNRP�LQ�NYDGUDWQLP�RJUDMHQLP�SURVWRURP��'RPXV�MH�LPHO�VYRM�QRWUDQML�VLVWHP�]EL�
UDQMD�GHÊHYQLFH�V�VWUHKH�Y�ED]HQ��6LVWHP�MH�ELO�]DVQRYDQ�WDNR��GD�MH�ELOD�YRGD�VSHOMDQD�Y�NRSDOQLFR��9�NXULÈßX�MH�YRGD
L]SDUHOD��NDU� MH�SUHVNUEHOR�SRWUHEQR� WRSORWR��.XULOQLFD� MH�ELOD�RSUHPOMHQD� V� VLVWHPRP�GYRMQLK�]LGRY�� NDU� MH� VOXÊLOR
WDNR�]D�GLPQLN�NRW�WXGL�]D�RJUHYDQMH�KLÈH��2VNUED�]�YRGR�LQ�GUHQDÊQL�VLVWHP�VWD�ELOD�]DVQRYDQD�LVWRßDVQR�]�L]JUDGQMR
KLÈH��WHUPDOQH�VWDYEH�LQ�VYHWLÈßD��9�HQL�RG�VRE�MH�ELOD�QDMGHQD�SRVHEQD�QLÈD�]�YRWLYQLP�PR]DLßQLP�QDSLVRP��ÞUQR�
EHOL�PR]DLN�SULND]XMH�WDEXOR�DQVDWR�]�LPHQRP�ERJLQMH�]GUDYMD�6DOXV��XSRGRELWYH�ROWDUMD�LQ�ÈNROMNH��3UL�WHP�MH�WUHED
SRXGDULWL��GD�VH�SRVYHWLOR�6DOXV�SRMDYL�Y�KLÈL�VWRMHßL�Y�QHSRVUHGQL�EOLÊLQL�WHUPDOQH�]JUDGEH�LQ�VYHWLÈßD�+HUNXOD�

.OMXÞQH�EHVHGH��FHUNHY��GRPXV��PR]DLN��3XOD��6DOXV��VY��7HRGRU��WHUPH

%,%/,2*5$3+<

%H\HQ��+��*���3RPSHLDQL��VWLOL��9��7UHFFDQL��*���HG����(Q�
FLFORSHGLD�GHOO
DUWH�DQWLFD��FODVVLFD�H�RULHQWDOH�����5RPD�
,VW�(QFLFORSHGLD�LWDOLDQD����������
%ODNH��0��(����������7KH�3DYHPHQWV�RI� WKH�5RPDQ�%XLOG�
LQJV�RI�WKH�5HSXEOLF�DQG�(DUO\�(PSLUH��5RPH��0HPRLUV�RI
WKH�$PHULFDQ�$FDGHP\�LQ�5RPH�
&ODUNH�� -�� 5�� �������� 7KH� (DUO\� 7KLUG� 6W\OH� DW�2SORQWLV�
5{PLVFKH�0LWWHLOXQJHQ������%HUOLQ����������
&URLVLOOH�� -��0�� �������� /D� SHLQWXUH� URPDLQH�� 3DULV�
3LFDUG�Ô�&DKRUV�
'H�)UDQFHVFKLQL��0����������/H�YLOOH�URPDQH�GHOOD�;�UHJLR
�9HQHWLD� HW� +LVWULD��� &DWDORJR� H� FDUWD� DUFKHRORJLFD
GHOO¤LQVHGLDPHQWR�URPDQR�QHO� WHUULWRULR��GDOO¤HWj� UHSXEEOL�
FDQD�DO�WDUGR�LPSHUR��5RPD���/¤(UPD��GL�%UHWVFKQHLGHU�
'RQGHUHU�� 0�� �������� 'LH� &KURQRORJLH� GHU� U{PLVFKHQ
0RVDLNHQ� LQ� 9HQHWLHQ� XQG� ,VWULHQ� ELV� ]XU� =HLW� GHU� $QWR�
QLQH��%HUOLQ��'HXWVFKHV�DUFKlRORJLVFKHV�,QVWLWXW�
)HUJROD�� /�� ��������2SORQWLV� H� OH� VXH� YLOOH�� )ODYLXV� (GL�
WRUH��3RPSHL�
)LVFKHU��*����������'DV�U{PLVFKH�3ROD��(LQH�DUFKlRORJLV�
FKH�6WDGWJHVFKLFKWH��0�QFKHQ��%D\HULVFKH�$NDGHPLH�GHU
:LVVHQVFKDIWHQ�
*HUYDVLQL�� /��� /DQGL�� 6�� �������� 'H� YLOOD� SHUIHFWD�� ,O
9DULJQDQR�9HFFKLR��3RUWRYHQHUH���6S���8QD�ULOHWWXUD�GHL
TXDUWLHUL� UHVLGHQ]LDOL� H� SURGXWWLYL� DOOD� OXFH� GHL� QXRYL
VFDYL��$QWLFKLWj�$OWRDGULDWLFKH���������7ULHVWH����������

*QLUV�� $�� �����D��� $QWLNH� )XQGH� DXV� 3ROD� XQG� 8PJH�
EXQJ�� -DKUHVKHIWH� GHV� gVWHUUHLFKLVFKHQ� $UFKlRORJLVFKHQ
,QVWLWXWV�%HLEODWW�����:LHQ����������
*QLUV�� $�� �����E��� =XU� 7RSRJUDSKLH� GHV� DQWLNHQ� 3ROD�
-DKUEXFK� GHU� .DLVHU�N{QLJOLFKHQ� =HQWUDO�.RPPLVVLRQ�� ��
:LHQ����������
*QLUV��$����������)RUVFKXQJHQ�LQ�,VWULHQ�� -DKUHVKHIWH�GHV
gVWHUUHLFKLVFKHQ� $UFKlRORJLVFKHQ� ,QVWLWXWV� %HLEODWW�� ���
:LHQ����������
*QLUV��$����������)RUVFKXQJHQ�LQ�3ROD�XQG� LQ�GHU�3ROH�
VDQD�� -DKUHVKHIWH� GHV� gVWHUUHLFKLVFKHQ� $UFKlRORJLVFKHQ
,QVWLWXWV������:LHQ����������
.DQGOHU��3����������3DOD]]R�GL�$QWRQLD�LQ�3ROD��&RQVHU�
YDWRUH�,PSHULDOH�SHO�/LWRUDOH������
.UL]PDQLÜ��$����������3URVWRUQL� UD]YLWDN�DXVWULMVNH�3XOH�
3XOD��7UL�WLVXßOMHßD�PLWD�L�VWYDUQRVWL��3XOD��&$6+�
0DJQL��$����������(GLOL]LD�LQ�PDWHULDOH�GHSHULELOH�LQ�DUHD
PHGLRSDGDQD��IRQWL�DUFKHRORJLFKH�H� IRQWL� OHWWHUDULH��0L�
ODQR� WUD� O
HWj� UHSXEEOLFDQD� H� O
HWj� DXJXVWHD�� 9�� /D
*XDUGLD�� 5�� $WWL� GHO� FRQYHJQR� GL� VWXGL� ������� PDU]R
������0LODQR��&RPXQH�GL�0LODQR����������
0LHOVFK��+����������5{PLVFKH�:DQGPDOHUHL��'DUPVWDGW�
:LVVHQVFKDIWOLFKH�%XFKJHVHOOVFKDIW�
0RUDQGLQL�� )�� �������� /H� GRPXV� GHOO
2UWDJOLD�� GDOOR
VFDYR�DO�PXVHR�� /H� LQGDJLQL� DUFKHRORJLFKH��'RPXV� UR�
PDQH��GDOOR�VFDYR�DOOD�YDORUL]]D]LRQH��9��0RUDQGLQL��)��
5RVVL��)���HGV����$WWL�GHO�FRQYHJQR�GL�VWXGL�%UHVFLD������
0LODQR��(GL]LRQL�(W��������
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0RUULFRQH��0��/����������0RVDLFR��9��7UHFFDQL��*���HG���
(QFLFORSHGLD� GHOO
DUWH� DQWLFD�� FODVVLFD� H� RULHQWDOH�� 6XS�
SOHPHQWXP��5RPD��,VW�(QFLFORSHGLD�LWDOLDQD����������
2VWRMLÜ�� ,�� �������� %HQHGLNWLQFL� X� +UYDWVNRM� L� RVWDOLP
QDÊLP�NUDMHYLPD��6SOLW��%HQHGLNWLQVNL�SULRUDW�
6ODYD]]L��)����������3DYLPHQWL�LQ�EDWWXWR�QHL�FHQWUL�DQWL�
FKL�OXQJR�LO�WUDFFLDWR�GHOOD�9LD�3RVWXPLD��2SWLPD�YLD��9�
6HQD�&KLHVD��*��� $UVODQ� (�� $�� �HGV���� $WWL� GHO� FRQYHJQR
LQWHUQD]LRQDOH�GL�VWXGL��3RVWXPLD��6WRULD�H�DUFKHRORJLD�GL
XQD� JUDQGH� VWUDGD� URPDQD� DOOH� UDGLFL� GHOO
(XURSD�� &UH�
PRQD� ������ JLXJQR� ������ &UHPRQD�� 8QLYHUVLWD� GHJOL
6WXGL�GL�0LODQR����������
6WDUDF�� $�� ������������� ,VWUDÌLYDQMD� NRG� +HUNXORYLK
YUDWD�� $QWLáNL� HSLJUDIVNL� VSRPHQLFL�� 6SRUWXOD� GLVVHUWDWLR�
QXP�0DULQR� =DQLQRYLß� GLFDWD�� 2SXVFXOD� $UFKDHRORJLFD�
�������=DJUHE����������
6WDUDF�� $�� �������� 2VVHUYD]LRQL� VXL� EURQ]HWWL� GL� (UFROH
GHOO¤,VWULD�� %URQ]L� GL� HWj� URPDQD� LQ� &LVDOSLQD�� 1RYLWj� H
ULOHWWXUH��$QWLFKLWj�$OWRDGULDWLFKH������7ULHVWH��������
6WDUDF�� $�� �����D��� 1RYL� QDOD]L� X� .DQGOHURYRM� XOLFL� X
3XOL��+LVWULD�$QWLTXD������3XOD����������
6WDUDF�� $�� �����E��� *UDGVND� áHWYUW� VY�� 7HRGRUD�� 3XOD�
+UYDWVNL�$UKHRORÊNL�*RGLÊQMDN�����=DJUHE����������

6WDUDF�� $�� �����F��� 7KH� 5RPDQ� 3ROD�� 7RSRJUDSK\� DQG
0RQXPHQWV��,VWULHQ���(LQH�HXURSlLVFKH�5HJLRQ��(LQODGXQJ
]XP� )RUXP� GHU� %HUOLQHU� *HVVHOVFKDIW� I�U� $QWKURSRORJLH�
(WKQRORJLH�XQG�8UJHVFKLFKWH��0XVHXP�I�U�9RU��XQG�)U�K�
JHVFKLFKWH������%HUOLQ����������
6WDUDF��$�� �����G���'UDLQDJH�'HSRVLWV� RI� $PSKRUDH� LQ
,VWULD��9��%RQGRF��'���HG����,Q�KRQRUHP�*KHRUJKH�3RSLO�
LDQ��&UDLRYD��0X]HXO�2OWHQLHL�&UDLRYD����������
6WDUDF�� $�� �����D��� *UDGVND� áHWYUW� VY�� 7HRGRUD�� 3XOD�
+UYDWVNL�$UKHRORÊNL�*RGLÊQMDN�����=DJUHE����������
6WDUDF��$�� �����E���àHWYUW� VY��7HRGRUD�X�3XOL��2EDYLMHVWL
+UYDWVNRJ�$UKHRORÊNRJ�'UXÊWYD�����=DJUHE��������
6WDUDF��$���������$�'HSRVLW�RI�5RPDQ�$PSKRUDH�LQ�3XOD
�&URDWLD���$�SUHOLPLQDU\�UHSRUW��5&5)�$FWD�����&RQJUHV�
VXV� YLFHVLPXV� TXLQWXV� UHL� FUHWDULDH� URPDQDH� IDXWRUXP
'\UUKDFKLL�KDELWXV��������%RQQ����������
=DFFDULD� 5XJJLX�� $�� �������� 2ULJLQH� GHO� WULFOLQLR� QHOOD
FDVD� URPDQD�� 6SOHQGLGD� FLYLWDV� QRVWUD�� 6WXGL� DUFKH�
RORJLFL�LQ�RQRUH�GL�$QWRQLR�)URYD��6WXGL�H�ULFHUFKH�VXOOD
*DOOLD�&LVDOSLQD�����5RPD����������
=DFFDULD� 5XJJLX�� $�� �������� $EELQDPHQWR� WULFOLQLXP� �
FXELFXOXP�� XQ¤LSRWHVL� LQWHUSUHWDWLYD�� $QWLFKLWj� $O�
WRDGULDWLFKH���������7ULHVWH���������


