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+\SHUWKHUPLD�DQG�
(OHFWURWKHUDS\�

-DQLFH�ZDVQ
W�IODWWHUHG�ZKHQ�WKH�*HUPDQ�
VKRSNHHSHU�FRQJUDWXODWHG�KHU�RQ�WKH�EDE\�VKH�
ORRNHG�DERXW�WR�GHOLYHU��)RU�GHVSLWH�KHU�
VHYHUHO\�VZROOHQ�DEGRPHQ��-DQLFH�ZDV�QRW�
SUHJQDQW��6KH�KDG�DGYDQFHG��PXOWL�GUXJ�
UHVLVWDQW�SHULWRQHDO�FDQFHU�ZLWK�DQ�
DFFXPXODWLRQ�RI�IOXLG�LQ�KHU�DEGRPLQDO�FDYLW\��
-DQLFH�KDG�EHHQ�WROG�VKH�ZDV�LQ�WKH�HQG�VWDJHV�
RI�DQ�HLJKW�\HDU�EDWWOH�WKDW�KDG�VWDUWHG�ZLWK�
RYDULDQ�FDQFHU�DQG�PHWDVWDVL]HG�LQWR�OLYHU��
FRORQ�DQG�EODGGHU�FDQFHU��

,QVWHDG�RI�SUHSDULQJ�WR�EULQJ�QHZ�OLIH�LQWR�WKH�
ZRUOG��-DQLFH�ZDQWHG�WR�GLH��WR�SXW�DQ�HQG�WR�
KHU�FRQVWDQW�SDLQ��VXIIHULQJ�DQG�KRSHOHVVQHVV��
+HU�GRFWRUV�LQ�WKH�8QLWHG�6WDWHV�KDG�JLYHQ�XS�
RQ�KHU��6KH�ZDV�IUDQNO\�VLFN�RI�LW�DOO��UHDG\�WR�
OHW�KHU�ZLOO�HEE�DZD\�DQG�VXUUHQGHU��

%XW�DW�D�IULHQG
V�SOHDGLQJ��-DQLFH�PDGH�RQH�
ODVW�WU\�DW�D�FXUH�E\�JRLQJ�WR�WKH�/LQN�6W��
*HRUJH�LQ�%DG�$LEOLQJ��*HUPDQ\��RXWVLGH�RI�
0XQLFK��7KH�FOLQLF��NQRZQ�WR�(QJOLVK��
VSHDNLQJ�SHRSOH�DV�6W��*HRUJ�+RVSLWDO��LV�
QHVWOHG�LQ�WKH�IRRWKLOOV�RI�WKH�$OSV��WUHDWV�
������*HUPDQ�DQG�������IRUHLJQ�SDWLHQWV�D�
\HDU�DQG�KDV�GHYHORSHG�D�ZLGHVSUHDG��ZRUG��
RI�PRXWK�IROORZLQJ��

)ULHGULFK�'RXZHV��0�'���RI�
.OLQLN�6W��*HRUJ�KDV�JUHDW�
VXFFHVV�XVLQJ�D��V\QHUJ\�RI�
WUHDWPHQWV���ZLWK�VSHFLDO�
HPSKDVHV�RQ�WKH�XVH�RI�KHDW�
IURP�IDU�LQIUDUHG�UDGLDWLRQ�
DQG�GLUHFW�HOHFWULFDO�FXUUHQW�
DV�PDLQVWD\V�RI�KLV�FDQFHU��
NLOOLQJ�VWUDWHJ\��

3UDQWVHFN�&DVWOH��WKH�,QWHUQDWLRQDO�+RXVH�RI�.OLQLN�
6W��*HRUJ��QHDU�WKH�%DYDULDQ�$OSV�

-DQLFH�WROG�PH�KHU�VWRU\�WKUHH�ZHHNV�DIWHU�VKH�
VWDUWHG�WUHDWPHQW�DW�WKH�FOLQLF��:LWK�D�MR\RXV�
VPLOH�RQ�KHU�EHDXWLIXO�IDFH��DQG�D�VWRPDFK�
QRZ�IODW��VKH�SURQRXQFHG���7KLV�LV�P\�
IDYRULWH�SODFH�LQ�WKH�ZKROH�ZRUOG��,�MXVW�ORYH�LW�
KHUH���6KH�VDLG�VKH�ZDV�FRPSOHWHO\�IUHH�RI�
SDLQ��DQG�KHU�HQHUJ\�KDG�EHHQ�UHVWRUHG��

6KH�UHFHLYHG�WUHDWPHQW�DFFRUGLQJ�WR�D�VWDQGDUG�
.OLQLN�6W��*HRUJ�FDQFHU�SURWRFRO��D�ZHHN�RI�
GHWR[LILFDWLRQ�DQG�WKH�VWUHQJWKHQLQJ�RI�WKH�
LPPXQH�V\VWHP�ZLWK�GLHW�DQG�QXWULWLRQDO�
VXSSOHPHQWV��IROORZHG�E\�WZR�ZHHNV�RI�
ORFDOL]HG�K\SHUWKHUPLD�WUHDWPHQW��VHH�VLGHEDU��
DQG�ORZ�GRVH�FKHPRWKHUDS\��+\SHUWKHUPLD�
DUHD�VXUURXQGLQJ�D�PDOLJQDQW�WXPRU��RU�LQ�
PDQ\�FDVHV��WKH�ZKROH�ERG\�LWVHOI��WR�OHYHOV�RI�
KHDW�DQG�IRU�SHULRGV�RI�WLPH�OHWKDO�WR�WKH�
FDQFHURXV�WLVVXH�EXW�QRW�LQMXULRXV�WR�RWKHU�
FHOOV��

,Q�-DQLFH
V�FDVH��WKH�DEGRPLQDO�DUHD�ZDV�
SHUIXVHG�ZLWK�WKH�FKHPRWKHUDS\�DJHQWV�
FLVSODWLQ�DQG�FDUERSODWLQ�GXULQJ�K\SHUWKHUPLD�
WUHDWPHQW��%HFDXVH�WKH�WUHDWPHQW�KHDWHG�WKH�
DEGRPLQDO�FDYLW\�WR�����GHJUHHV�)DKUHQKHLW�
������GHJUHHV�&HOVLXV��IRU�RQH�KRXU��WKH�
FKHPRWKHUDS\�ZDV�DEOH�WR�SHQHWUDWH�WKH�
PHPEUDQHV�RI�WKH�FDQFHU�FHOOV�PXFK�PRUH�
HDVLO\��7KXV�-DQLFH�QHHGHG�RQO\�KDOI�WKH�
QRUPDO�GRVH�RI�FKHPRWKHUDS\�DQG�VXIIHUHG�
QRQH�RI�WKH�XVXDO�VLGH�HIIHFWV��

$ERXW�WZR�PRQWKV�DIWHU�WUHDWPHQW�EHJDQ��
-DQLFH�LQIRUPHG�PH�WKDW�VKH�ZDV�FRQWLQXLQJ�WR�
LPSURYH�DQG�IHOW�EHWWHU�WKDQ�VKH�KDG�LQ�\HDUV��
6KRUWO\�WKHUHDIWHU��VKH�QR�ORQJHU�VKRZHG�DQ\
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VLJQ�RI�GLVHDVH�ZKDWVRHYHU��+HU�&$�����
FDQFHU�PDUNHUV��D�EORRG�WHVW�PHDVXUHPHQW�RI�
WKH�OHYHO�RI�DQWLJHQV�SURGXFHG�E\�RYDULDQ�
FDQFHU�FHOOV��GURSSHG�IURP�DERYH�������WR�WKH�
ORZ����V�DQG�KHU�KHDOWK�LV�QRZ�SHUIHFW��

-DQLFH�VD\V�WKDW��IURP�WDONLQJ�ZLWK�ORQJ�WHUP�
FDQFHU�VXUYLYRUV�VKH�KDV�PHW�DW�.OLQLN�6W��
*HRUJ��DQG�IURP�KHU�RZQ�H[SHULHQFHV��VKH�LV�
FRQYLQFHG�WKHUH�LV�KRSH�IRU�SHUPDQHQW�
UHPLVVLRQ��

,GHDOO\��EHIRUH�SHUVRQV�ZLWK�FDQFHU�VHHN�
FKHPRWKHUDS\��UDGLDWLRQ�RU�VXUJHU\��WKH\�
VKRXOG�FRQVXOW�DQ�DOWHUQDWLYH�RU�
FRPSOHPHQWDU\�SK\VLFLDQ�VXFK�DV�3URIHVVRU�
)ULHGULFK�5��'RXZHV��0�'���0HGLFDO�'LUHFWRU�
DQG�IRXQGHU�RI�.OLQLN�6W��*HRUJ��

$V�DQ�RQFRORJLVW�ZKR�LQWHJUDWHV�KROLVWLF�ZLWK�
FRQYHQWLRQDO�DSSURDFKHV��'U��'RXZHV�LV�
ZLGHO\�UHQRZQHG�IRU�KLV�VXFFHVVHV��+H�KDV�
SXEOLVKHG�QXPHURXV�SDSHUV�RQ�DOWHUQDWLYH�
FDQFHU�WUHDWPHQWV�DQG�LV�FXUUHQWO\�9LFH�
3UHVLGHQW�RI�WKH�*HUPDQ�6RFLHW\�RI�2QFRORJ\��

&OLQLF�SDWLHQWV�KDYH�WKH�RSSRUWXQLW\�WR�LQLWLDWH�
GHWR[LILFDWLRQ��QXWULWLRQDO�KHUEDO�
VXSSOHPHQWDWLRQ�IRU�LPPXQH�PRGXODWLRQ��
H[HUFLVH��SRVLWLYH�WKLQNLQJ�SUDFWLFHV�DQG�
SV\FKRWKHUDS\��DV�ZHOO�DV�K\SHUWKHUPLD�DQG�RU�
HOHFWURWKHUDS\�WUHDWPHQW��VHH�VLGHEDU���

'U��'RXZHV�LV�ERXQG�E\�WKH�FDQRQV�RI�
*HUPDQ�PHGLFDO�HWKLFV�WR�DOVR�DGYLVH�KLV�
*HUPDQ�SDWLHQWV�DV�WR�VWDQGDUG�FRQYHQWLRQDO�
FKHPRWKHUDSLHV��DQG�IHHOV�REOLJDWHG�WR�LQIRUP�
KLV�LQWHUQDWLRQDO�SDWLHQWV�RI HYHU\�RSWLRQ�RSHQ�
WR�WKHP��%XW�LI�KLV�SDWLHQWV�GHFOLQH�FKHPR��
WKHQ�KH�EHFRPHV�WKHLU�ELRORJLFDO�WKHUDSLVW��

:KDW�D�GLIIHUHQFH�WKLV�DSSURDFK�LV�WR�WKDW�RI�
PDQ\�FRQYHQWLRQDO�RQFRORJLVWV�ZKR�VFDUH�
WKHLU�SDWLHQWV�ZLWK�WUHDWPHQW�LPSHUDWLYHV�WKDW�
LQFOXGH�WKUHDWHQLQJ�SURJQRVHV���,I�\RX�GRQ
W�
GR�WKLV�VXUJHU\��FKHPRWKHUDS\�DQG�UDGLDWLRQ��
\RX
UH�JRLQJ�WR�GLH�LQ�VR�PDQ\�PRQWKV���

;�UD\V�RI�)ULHGKHOP�.���D�SDWLHQW�LQWHUYLHZHG�E\�WKH�
DXWKRU�DW�.OLQLN�6W��*HRUJ��7KH�;�UD\�ZDV�WDNHQ�IRXU�
\HDUV�DIWHU�WUHDWPHQW�ZLWK�ORFDO�K\SHUWKHUPLD��DQG�
VKRZV�QR�HYLGHQFH�RI�FDQFHU��)ULHGKHOP�LV�VWLOO�LQ�

UHPLVVLRQ�WKUHH�\HDUV�ODWHU��

%8,/',1*�,0081,7<�

2QH�RI�WKH�ORQJ�WHUP�FDQFHU�VXUYLYRUV�,�PHW�LQ�
%DG�$LEOLQJ�LV�)ULHGKHOP��D�IRUPHU�
VFKRROWHDFKHU�ZKR�FRXOGQ
W�ZDLW�WR�WHOO�PH�KLV�
VWRU\��:H�WDONHG�RQ�D�FRXFK�LQ��3URIHVVRU��'U��
'RXZHV
�ZDLWLQJ�URRP��

)ULHGKHOP�ZDV�GLDJQRVHG�LQ�0D\������ZLWK�D�
QRQVPDOO ��FHOO�OXQJ�WXPRU����FHQWLPHWHUV�E\���
FHQWLPHWHUV��DERXW�����LQFKHV�E\�����LQFKHV��LQ�
VL]H��7KLV�W\SH�RI�FDQFHU�XVXDOO\�KDV�D�ILYH��
\HDU�VXUYLYDO�UDWH�RI�RQO\������

'RFWRUV�WROG�)ULHGKHOP���*R�IRU�FKHPR�
WRPRUURZ��,I�\RX
UH�YHU\�OXFN\��\RX
OO�VXUYLYH�
VL[�PRQWKV��,I�QRW��WKUHH�PRQWKV���7KH�QH[W�
GD\��)ULHGKHOP�VDLG��KH�KHDGHG�VWUDLJKW�IRU�
.OLQLN�6W��*HRUJ��+H�NQHZ�RI�'U��'RXZHV
�
UHSXWDWLRQ�DQG�WKH�HIIHFWLYHQHVV�RI�KLV�
WKHUDSHXWLF�SURWRFROV�EHFDXVH�KLV�EURWKHU�KDG�
JRQH�WR�XQLYHUVLW\�ZLWK�WKH�GRFWRU��

,Q�)ULHGKHOP
V�ZRUGV��KLV�LPPXQH�VWDWXV�DW�WKH�
VWDUW�RI�WUHDWPHQW�ZDV�³QRWKLQJ��DEVROXWHO\�
WHUULEOH�´�'U��'RXZHV�WROG�KLP�KH�FRXOGQ
W�
VWDUW�FKHPRWKHUDS\�ULJKW�DZD\��+H�FRXOG�QRW�
ZLWKVWDQG�WKH�SRLVRQV��/LNH�PRVW�SDWLHQWV��KH�
KDG�WR�EXLOG�KLV�ERG\�XS�ILUVW��7KXV��IRU�WZR�
ZHHNV��KH�ZDV�JLYHQ�QXWULWLRQDO�VXSSOHPHQWV�
DQG�QDWXUDO�LPPXQH�V\VWHP�PRGXODWRUV��)URP
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0D\�WR�6HSWHPEHU�������)ULHGKHOP�KDG�WZR�
F\FOHV�RI�ORZ�GRVH�FKHPRWKHUDS\�ZLWK�
K\SHUWKHUPLD��7KHQ�LQ�2FWREHU�KH�KDG�
UDGLDWLRQ�LQ�0XQLFK��1RWKLQJ�PRUH��

%\�WKH�HQG�RI�WUHDWPHQW�KH�ZDV�FDQFHU�IUHH��
DQG�KDV�EHHQ�HYHU�VLQFH��+LV�RWKHU�PHGLFDO�
GRFWRUV�DUH�DVWRQLVKHG�DQG�FRQVLGHU�WKH�FDVH�
XQH[SODLQDEOH��

+H�VXIIHUHG�QR�KDLU�ORVV�IURP�WKH�
FKHPRWKHUDS\��QR�QDXVHD��,Q�IDFW��H[FHSW�IRU�D�
PLOGO\�UHGXFHG�ZKLWH�EORRG�FHOO�FRXQW�WKDW�KLV�
GRFWRUV�DWWULEXWH�WR�WKH�UDGLDWLRQ�LQ�0XQLFK��KH�
KDG�QR�VLGH�HIIHFWV�ZKDWVRHYHU���0RVW�SHRSOH�
FDOO�LW�D�ZRQGHU��,�WKLQN�LW
V�D�UHVXOW�RI�WKLV�
WKHUDS\���VD\V�)ULHGKHOP��+H�SRLQWV�RXW�WKDW�
KH�QRZ�KDV�PRUH�KDLU�WKDQ�KH�GLG�WHQ�\HDUV�
DJR��+H�DOVR�REVHUYHV�WKDW���,Q�WKH�SDVW��EHIRUH�
KHDOWK�LQVXUDQFH��LI�\RX�ZHUH�SRRU��\RX�GLHG�
VRRQ��1RZ��LI�\RX
UH�QRW�LQIRUPHG��\RX�GLH�´�

'U��'RXZHV�VD\V�WKDW�NLOOLQJ�PDOLJQDQW�WXPRUV�
LV�XVXDOO\�QRW�GLIILFXOW��DQG�D�V\QHUJ\�RI�
WUHDWPHQWV�ZRUNV�EHVW�IRU�WKDW��7KH�ELJJHVW�
FKDOOHQJH�FRPHV�DERXW�DIWHUZDUGV��WR�NHHS�
WXPRUV�IURP�FRPLQJ�EDFN�RQFH�SDWLHQWV�OHDYH�
WKH�FOLQLF�DQG�UHVXPH�D�QRUPDO�OLIHVW\OH��7R�
SUHYHQW�WKHLU�UHRFFXUUHQFH�RQH�PXVW�NHHS�WKH�
LPPXQH�V\VWHP�VWURQJ�ZLWK�GLHW��H[HUFLVH��
QXWULWLRQDO�VXSSOHPHQWDWLRQ�DQG��HVSHFLDOO\��D�
SRVLWLYH�PHQWDO�DWWLWXGH��

7RS�OHIW��XQWUHDWHG�PHODQRPD�RQ�WKH�KHDG�RI�D�����
\HDU�ROG�PDOH��&ORFNZLVH��WKH�PHODQRPD�LPPHGLDWHO\�
DIWHU�WKH�ILUVW�WUHDWPHQW�ZLWK�(&7�VL[�PRQWKV�ODWHU��

FRPSOHWH�UHPLVVLRQ�RQH�\HDU�ODWHU��

)ULHGKHOP�KDV�WDNHQ�WKLV�DGYLFH�WR�KHDUW��+H�LV�
RQ�D�UHJXODU�VXSSOHPHQWDWLRQ�SURJUDP�DQG�
YLVLWV�'U��'RXZHV�IDLWKIXOO\�IRXU�WLPHV�D�\HDU�
IRU�UHDVVHVVPHQW�DQG�FDQFHU�VFUHHQLQJ��HDUO\�
GHWHFWLRQ���+H�VD\V�KH�UHWLUHG�IURP�WHDFKLQJ�
DQG�IXOILOOHG�D�OLIH�ORQJ�GUHDP�RI�ULGLQJ�KLV�
PRWRUF\FOH�GRZQ�5RXWH����LQ�WKH�8�6��

:KLOH�LQ�%DG�$LEOLQJ��,�PHW�SDWLHQW�DIWHU�
SDWLHQW�ZKR�ZRXOG�QRW�KDYH�FRQVLGHUHG�
XQGHUJRLQJ�PRUH�FKHPRWKHUDS\�XQOHVV�LW�ZDV�
ORZ�GRVH�FKHPR�LQ�FRPELQDWLRQ�ZLWK�
K\SHUWKHUPLD�RU�HOHFWURWKHUDS\��

1RW�RQO\�GR�WKHVH�WUHDWPHQWV�UHGXFH�WKH�
DPRXQW�RI�FKHPRWKHUDS\�QHHGHG��EXW�WKH\�DOVR�
PDUNHGO\�UHGXFH�VLGH�HIIHFWV�IURP�
FKHPRWKHUDS\�DQG�UDGLDWLRQ��DQG�WKH\�DOORZ�
IRU�DFKLHYLQJ�PXFK�JUHDWHU�UHVXOWV��'U��
'RXZHV�EDFNV�WKLV�EROG�VWDWHPHQW�E\�UHIHUULQJ�
WR�PDQ\�RQFRORJ\�VWXGLHV��ERWK�LQ�WKH�
ODERUDWRU\�DQG�LQ�DFWXDO�SDWLHQWV��

$QRWKHU�RQH�RI�'U��'RXZHV
�PDQ\�VXFFHVV�
VWRULHV�LV�/HV�0���DQ�HQJLQHHU�IURP�&DOLIRUQLD�
ZKR�KDG�SURVWDWH�FDQFHU��)URP�KLV�
SURIHVVLRQDO�HGXFDWLRQ�KH�EULQJV�D�VNHSWLFDO��
LQTXLULQJ��VFLHQWLILF�SHUVSHFWLYH�WR�YLHZLQJ�
YDULRXV�VLWXDWLRQV��

%HIRUH�/HV�FDPH�WR�.OLQLN�6W��*HRUJ�IRU�
WUDQVXUHWKUDO�SURVWDWH�K\SHUWKHUPLD�WUHDWPHQW��
KH�FDUHIXOO\�UHYLHZHG�WKH�OLWHUDWXUH�RQ�
GLIIHUHQW�WUHDWPHQWV��+H�FKRVH�WKH�FOLQLF�DIWHU�
OHDUQLQJ�WKDW�ORFDO�UHJLRQ�UDGLR�ZDYH�
K\SHUWKHUPLD�KDV�SURGXFHG��IDEXORXV�UHVXOWV��
�ZKHUHDV�WKH�8�6��VWXG\�RI�K\SHUWKHUPLD�XVLQJ�
PLFURZDYHV�FDXVHG�SDWLHQWV�DJRQL]LQJ�XUHWKUDO�
SDLQ�DQG�PDGH�8�6��GRFWRUV�WKHUHDIWHU�VKXQ�WKH�
SURFHGXUH���

/HV�ZDV�DOVR�LPSUHVVHG�WR�OHDUQ�KRZ�
VRSKLVWLFDWHG�WKH�FOLQLF
V�PHWKRG�RI�
GHWHUPLQLQJ�HIILFDF\�RI�WUHDWPHQW�LV��7KH�
WUDGLWLRQDO�3URVWDWH�6SHFLILF�$QWLJHQ��36$��
WHVW�JLYHV�D�KLJK�UDWH�RI�IDOVH�QHJDWLYHV��DERXW�
������/HV�KDG�D�SDUWLFXODU�IRUP�RI�DJJUHVVLYH�
IRUP�RI�SURVWDWH�FDQFHU�WKDW�LV�QRW�UHYHDOHG�E\�
HOHYDWHG�36$V��.OLQLN�6W��*HRUJ�DOVR�XVHV�WKH�
3RO\PHUDVH�&KDLQ�5HDFWLRQ��3&5��WHFKQLTXH
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WR�GHWHUPLQH�ZKHWKHU�FDQFHU�FHOOV�DUH�VWLOO�
FLUFXODWLQJ�LQ�WKH�EORRGVWUHDP��

,�PHW�ZLWK�/HV�MXVW�EHIRUH�KH�ZDV�WR�JR�LQ�IRU�
KLV�ILUVW�WUHDWPHQW��+H�VDW�LQ�D�FRPIRUWDEOH�
XSKROVWHUHG�FKDLU�ZLWK�IOH[LEOH�UDGLR�UHFHLYLQJ�
SODWHV�DIIL[HG�WR�HDFK�EXWWRFN��:LWK�ORFDO�
DQHVWKHVLD�KH�KDG�D�SUREH�FRQWDLQLQJ�D�WLQ\�
UDGLR�WUDQVPLWWHU�LQWURGXFHG�WKURXJK�D�
WUDQVQDWXUDO FDWKHWHU�LQWR�KLV�HQODUJHG�SURVWDWH��

8QOLNH�WKH�$PHULFDQ�SURWRFRO��ZKLFK�XVHG�
KLJK�HQHUJ\�PLFURZDYHV�WKDW�EXUQHG�ERWK�
FDQFHURXV�DQG�QRQ�FDQFHURXV�WLVVXH�DOLNH��WKH�
.OLQLN�6W��*HRUJ�WUHDWPHQW�HPSOR\V�VKRUW��
ZDYH�UDGLR�WUDQVPLVVLRQV��7KHVH�KHDW�WKH�
SURVWDWH�DUHD�WR�EHWZHHQ�����DQG�����GHJUHHV�
)DKUHQKHLW�DQG�DGYHUVHO\�DIIHFW�RQO\�
PDOLJQDQW�FHOOV��

$W�WLPHV�/HV�IHOW�VRPH�GLVFRPIRUW�GXULQJ�WKH�
WUHDWPHQW��DV�LI�KH�KDG�WR�XULQDWH��EXW�
RWKHUZLVH�WKH�WKUHH�KRXU�SURFHVV�ZDV�QRW�
WUDXPDWLF��DQG�KH�ZDV�DVOHHS�IRU�PXFK RI�WKH�
WLPH��

,�LQWHUYLHZHG�/HV�ILIWHHQ�PLQXWHV�SRVW��
WKHUDS\��DIWHU�KLV�FDWKHWHU�ZDV�UHPRYHG�DQG�KH�
KDG�XULQDWHG�ZLWKRXW�SDLQ�RU�DQ\�EXUQLQJ�
VHQVDWLRQ��+H�ZDV�SRVLWLYHO\�MR\IXO�DQG�
GRZQULJKW�SOD\IXO��

,�UHFHLYHG�D�FDOO�IURP�/HV�WZR�PRQWKV�ODWHU��
MXVW�DV�,�ZDV�ILQLVKLQJ�ZULWLQJ�WKLV�DUWLFOH��+H�
KDG�WR�WHOO�PH�WKDW�KH�KDG�MXVW�YLVLWHG�KLV�
SUHYLRXV�WZR�FRQYHQWLRQDO�RQFRORJLVWV��

7KH\�SHUIRUPHG�WKH�XOWUDVRXQG�LPDJLQJ�DQG�
GLJLWDO�UHFWDO�SDOSDWLRQ�WKDW�KDG�UHYHDOHG�KLV�
FDQFHU�LQ�WKH�ILUVW�SODFH��ODWHU�FRQILUPHG�E\�
ELRSV\���7KH\�IRXQG�QRWKLQJ��WKHUH�ZDV�QR�
HYLGHQFH�RI�FDQFHU�OHIW��7KH\�FRXOG�QRW�
SHUIRUP�D�IROORZ�XS�ELRSV\�EHFDXVH�WKHUH�ZDV�
QR�PDVV�OHIW�WR�WDUJHW��

7RS�OHIW��&$7�VFDQV�RI�D�PDOLJQDQW�EUDLQ�WXPRU�
�JOREDWH��RI����\HDU�ROGSDWLHQW�)UDQ]�.��EHIRUH�

WUHDWPHQW��7KLV�LV�D�SDUWLFXODUO\�DJJUHVVLYH�W\SH�RI�
FDQFHU��

%RWWRP�OHIW��(LJKW�ZHHNV�DIWHU�UHFHLYLQJ�WKUHH�ZHHNO\�
ORFDO�K\SHUWKHUPLD WUHDWPHQWV�DQG�RQFH�SHU�ZHHN�ORZ��
GRVH�FKHPR�WKHUDS\��WKH�&$7�VFDQ�UHYHDOV�WKDW�WKH�

WXPRUV�DUH�SUDFWLFDOO\�JRQH��

5LJKW��'U��'RXZHV�ZLWK�)UDQ]��VWLOO�LQ�UHPLVVLRQ��
DOPRVW�WKUHH�\HDUV�DIWHU�WUHDWPHQW��GXULQJ�DQ�

RXWSDWLHQW�YLVLW�DW�WKH�FOLQLF��UHFHLYLQJ�D�QXWULWLRQDO�,9��

$�WUDLOEOD]HU�LQ�RQFRORJ\��'U��'RXZHV�LV�D�
ODUJH��PXVFXODU�EHDU�RI�D�PDQ��+H�UHPLQGV�PH�
RI�D�PLGGOH�OLQHEDFNHU�IURP�WKH�1DWLRQDO�
)RRWEDOO�/HDJXH��RU�RQH�RI�WKRVH�XQGHQLDEO\�
VHOI�FRQILGHQW�DWKOHWHV�ZKR�VD\V�WR�KLV�
RSSRQHQW���<RX�WKLQN�\RX
UH�WRXJK��6R�EULQJ�LW�
RQ��6KRZ�PH�ZKDW�\RX
YH�JRW���7KDW
V�WKH�
GRFWRU
V�DWWLWXGH�WRZDUG�FDQFHU��DQG�KLV�XSEHDW�
RSWLPLVP�VHWV�WKH�WRQH�IRU�WKH�HQWLUH�FOLQLF��)RU�
WKH�PRVW�SDUW��FOLQLF�VWDII�DQG�SDWLHQWV�DOLNH�DUH�
KDSS\�DQG�DW�WLPHV�HEXOOLHQW��

7KH�VHWWLQJ�SUREDEO\�KHOSV��WKH�FOLQLF�ULYDOV�
DQ\�ILYH�VWDU�KRWHO�IRU�FRPIRUW�DQG�
DFFRPPRGDWLRQV��TXDOLW\�RI�IRRG��VHUYLFH�DQG�
D�PDMHVWLF�YLHZ��7KH�RQO\�PRURVH�SDWLHQWV�,�
VDZ�ZHUH�WKRVH�ZKR�KDG�MXVW�UHFHQWO\�EHJXQ�
WUHDWPHQW��,�DVVXPHG�WKDW�WKH\��WRR��ZRXOG�EH�
VRRQ�LQIHFWHG�E\�WKH�JRRG�FKHHU�IUHHO\�VKDUHG�
DPRQJ�SDWLHQWV�LQ�WKH�GLQLQJ�URRP�DQG�JURXS�
WKHUDS\�URRPV��

$�SDWLHQW�ZLWK�SURVWDWH�FDQFHU�VDLG�WR�PH�WKDW�
.OLQLN�6W��*HRUJ�³LV�WKH�RQO\�FDQFHU�FOLQLF�,
YH�
HYHU�EHHQ�WR�ZKHUH�SHRSOH�ODXJK�´�'U��'RXZHV�
ZDV�QRW�DOZD\V�VR�XSEHDW��)ROORZLQJ�KLV
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WUDLQLQJ�LQ�RQFRORJ\�DW�PHGLFDO�VFKRROV�LQ�
ERWK�WKH�8�6��DQG�*HUPDQ\��KH�VHUYHG�DV�KHDG�
SK\VLFLDQ�RI�WKH�RQFRORJ\�GHSDUWPHQW�DW�WKH�
8QLYHUVLW\�RI�*|WWLQJHQ��ZKHUH�KH�JRW�
VHYHUHO\�GLVFRXUDJHG��³,�GHFLGHG�DIWHU����
\HDUV�´�KH�VDLG�³WR�HLWKHU�TXLW�PHGLFLQH�RU�WR�
EHFRPH�D�ODQGVFDSH�JDUGHQHU��EHFDXVH�,�ZDV�
VR�GLVDSSRLQWHG�DERXW�WKH�UHVXOWV�LQ�FOLQLFDO�
RQFRORJ\��,�KDG�P\�ILUVW�ILJKW�ZLWK�WKH�IDFXOW\�
DIWHU�,�ZDV�VXSSRVHG�WR�SXEOLVK�D�SDSHU�DERXW�
SDWLHQWV�ZLWK�QRQ�VPDOO�FHOO�FDQFHU�RI�WKH�
OXQJ��:H�KDG�D�GRXEOH�EOLQG�VWXG\��RQH�
SODFHER�JURXS�DQG�RQH�JURXS�WKDW�UHFHLYHG�
$GULDP\FLQ��&\WR[DQ�DQG�2QFRYLQ�´�

7KH�UHVXOWV�ZHUH�WKDW�IURP�WKH�SODFHER�JURXS��
WKH�PHGLDQ�VXUYLYDO�UDWH�ZDV�����PRQWKV�DQG�
LQ�WKH�WUHDWHG�JURXS�LW�ZDV������PRQWKV��DQG�
WKLV�ZDV�VWDWLVWLFDOO\�VLJQLILFDQW��,�ZDV�
VXSSRVHG�WR�SXEOLVK�LW�EHFDXVH�WKH�
SKDUPDFHXWLFDO�FRPSDQLHV�JDYH�XV�D�JUDQW��

)LIW\�VL[�\HDU�ROG�PDQ�ZLWK�QRQ�+RGJNLQ
V�
O\PSKRPD��/HIW��7KH�SDWLHQW�EHIRUH�WUHDWPHQW��

5LJKW��0DUNHG�UHGXFWLRQ�RI�WKH�WXPRU�PDVVHV�DIWHU�
ZKROH�ERG\�K\SHUWKHUPLD�LQ�FRQMXQFWLRQ�ZLWK�
FKHPRWKHUDS\�DW����RI�WKH�XVXDO�GRVDJH��

�,�WROG�WKHP�WKDW�WKLV�PD\EH�VWDWLVWLFDOO\�
VLJQLILFDQW��EXW�LW�ZDV�EDORQH\��:KDW�GRHV�LW�
PHDQ"�7KUHH�RU�IRXU�PRQWKV��,I�\RX�WDNH�LQWR�
DFFRXQW�WKDW�WKHVH�SHRSOH�LQ�WUHDWPHQW�
VXUYLYHG�WKLV�H[SHULHQFH�RQO\�IRXU�PRQWKV�
ORQJHU��WKHQ�,�ZDV�QRW�JRLQJ�WR�SXEOLVK�LW��

7KH\�KDG�D�ORXV\�OLIH�TXDOLW\��WKH\�KDG�WR�EH�
KRVSLWDOL]HG�PRVW�RI�WKH�WLPH��WKH\�KDG�PRUH�
FKHPRWKHUDS\��PRUH�EORRG�WUDQVIXVLRQV��DQG�

ZH�DFWXDOO\�VWROH�VHYHUDO�PRQWKV�RI�WKHLU�OLYHV�
IURP�WKHP��³7KH\�WROG�PH�WKDW�LI�,�ZDVQ
W�
JRLQJ�WR�SXEOLVK�WKH�SDSHU�EHFDXVH�LW
V�
LQVLJQLILFDQW��WKHQ�WKH\�ZRXOG�FXW�RXU�JUDQWV��
7KLV�ZDV�WKH�PLQXWH�ZKHQ�,�TXLW�DQG�VDLG��µWKLV�
LV�LW��,�FDQQRW�GR�LW�DQ\PRUH�EHFDXVH�WKLV�LV�QRW�
WKH�ZD\�WR�WUHDW�WKHVH�SHRSOH�¶�6R�,�VORZO\�
DGRSWHG�FRPSOHPHQWDU\�PHWKRGV�LQWR�P\�
PHGLFLQH�EHVLGHV�FRQYHQWLRQDO�DQG�VWLOO�VWD\�
ZLWK�FRQYHQWLRQDO PHGLFLQH�EHFDXVH�6W��*HRUJ�
LV�D�IXOO\�OLFHQVHG�KRVSLWDO�´�

$OO�PDMRU�LQVXUDQFHV�SD\�DQG�,�VRPHKRZ�KDG�
WR�EDODQFH�LW�DQG��WKHUHIRUH��ZH�FDOO�LW�
LQWHJUDWLYH�PHGLFLQH��:H�KDYH�SUDFWLFHG�WKLV�
QRZ�IRU����\HDUV���$V�VRRQ�DV�,�DGRSWHG�WKHVH�
PHWKRGV��,�EHFDPH�PRUH�DQG�PRUH�VXFFHVVIXO��
HVSHFLDOO\�ZKHQ�,�KDG�WKH�RSSRUWXQLW\�WR�
LQWURGXFH�K\SHUWKHUPLD�LQWR�RXU�WUHDWPHQW�DQG�
SURWRFRO��7KLV�ZDV�LQ������DQG�������DQG�P\�
PHQWRU�ZDV�DQ�$PHULFDQ�VXUJHRQ��WKH�ODWH�'U��
+DUU\�/HYLQH��$OVR��WKHUH�ZDV�'U��5XGL�)DON�
IURP�7RURQWR��DOVR�GHFHDVHG��7KH\�ZHUH�WKH�
ILUVW�,�PHW�ZLWK�H[SHULHQFH�LQ�K\SHUWKHUPLD��
/DWHU�ZH�PDGH�RXU�RZQ�PDFKLQHV��DQG�DW�WKH�
PRPHQW�,�WKLQN�ZH�DUH�QRZ�WKH�OHDGLQJ�VXFK�
KRVSLWDO�LQ�WKH�ZRUOG�EHFDXVH�ZH�KDYH�DOO�
YDULHWLHV�RI�K\SHUWKHUPLD��

:+$7�,6�+<3(57+(50,$"�

7ZR�IRUPV�RI�K\SHUWKHUPLD�DUH�SUDFWLFHG�DW�
.OLQLN�6W��*HRUJ��ZKROH�ERG\�DQG�ORFDO�
UHJLRQ��%RWK�LQYROYH�KHDWLQJ�WKH�ERG\�WR�D�
WHPSHUDWXUH�XVXDOO\�EHWZHHQ�����WR�����
GHJUHHV�)DKUHQKHLW�IRU�RQH�WR�WKUHH�KRXUV��

%RWK�UHTXLUH�SDWLHQWV�EH�SXW�RQ�D�
GHWR[LILFDWLRQ�SURWRFRO�IRU�D�ZHHN�SULRU�WR�
WKHUDS\��GXULQJ�ZKLFK�WLPH�DOO�YLWDO�VLJQ�VDQG�
RUJDQ�IXQFWLRQV�DUH�PRQLWRUHG�DQG�HYDOXDWHG��

2I�VSHFLDO�FRQFHUQ�DUH�KHDUW��OXQJ��NLGQH\�DQG�
OLYHU�IXQFWLRQV��,QGLYLGXDOL]HG�K\SHUWKHUPLD�
WUHDWPHQWV�DUH�WKHQ�LQLWLDWHG�
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$�SDWLHQW�LV�FRQWLQXDOO\�PRQLWRUHG�ZKLOH�UHFHLYLQJ�
K\SHUWKHUPLD�LQ�WKH�ZKROH�ERG\�FKDPEHU�HPSOR\LQJ�

IDU�LQIUDUHG�UDGLDWLRQ��

7KHUH�DUH�VHYHUDO�ZD\V�KLJK�WHPSHUDWXUHV�NLOO�
FDQFHU�FHOOV�DQG�SRWHQWLDWH�WKH�HIIHFWV�RI�
KHUEDO�DQG�QXWULWLRQDO�DQWL�FDQFHU�UHPHGLHV�DV�
ZHOO�DV�FKHPRWKHUDS\�DJHQWV��2QH�FUXFLDO�ZD\�
LV�WKDW�KHDW�LQFUHDVHV�WKH�FHOOXODU�PHWDEROLF�
UDWH��EUHDNLQJ�GRZQ�JOXFRVH�WR�ODFWLF�DFLG�DQG�
WKXV�GHFUHDVLQJ�S+�WR�YHU\�ORZ�OHYHOV��7KLV�
DFLGLF�ERG\�VWDWH��FDOOHG�DFLGRVLV��OHDGV�WR�
K\SR[HPLD��RU�ORZ�R[\JHQ�VXSSO\��ZKLFK�
GHSULYHV�WKH�FDQFHU�FHOOV�RI�R[\JHQ�DQG�OHDGV�
WR�WKHLU�GHDWK��

7R�HQKDQFH�WKH�FDQFHU�FHOO�NLOOLQJ�K\SR[HPLD�
SURFHVV��.OLQLN�6W��*HRUJ
V�'U��'RXZHV�RIWHQ�
LQGXFHV�D�WHPSRUDU\�VWDWH�RI�K\SHUJO\FHPLD�
GXULQJ�ZKROH�ERG\�K\SHUWKHUPLD��EULQJLQJ�
EORRG�VXJDU�OHYHOV�XS�WR�����PLOOLJUDPV�SHU�
PLOOLOLWHU�E\�DGGLQJ�JOXFRVH�LQWUDYHQRXVO\��
+LJK�DFLGLW\�DQG�K\SR[HPLDDOVR�GDPDJH�WKH�
YHVVHOV�WKDW�QRXULVK�WKH�FDQFHU�FHOOV��WKXV�
FKRNLQJ�WKHP�RII�IURP�IUHVK�EORRG�VXSSO\��
7KLV�HIIHFW�LV�HQKDQFHG�EHFDXVH��FRPSDUHG�WR�
QRUPDO�FHOOV��FDQFHU�FHOOV�KDYH�D�SULPLWLYH�
IRUP�RI�EORRG�VXSSO\�WKDW�LV�QRW�DEOH�WR�
GLVSHUVH�KHDW�DV�UHDGLO\��

$QRWKHU�ZD\�KHDW�ZRUNV�EHVLGHV�LQFUHDVLQJ�
FHOO�SHUPHDELOLW\�LV�WR�GDPDJH�WKH�PHPEUDQHV��
SURWHLQ�VDQG�HQ]\PHV�RI�FDQFHU�FHOOV��PDNLQJ�
WKHP�PXFK�PRUH�YXOQHUDEOH�WR�DQWL�FDQFHU�
DJHQWV��LQFOXGLQJ�KHUEDO�DQG�QXWULWLRQDO�
DJHQWV��FKHPRWKHUDS\�DQG�UDGLDWLRQ��

%RWK�LQ�ODERUDWRU\�FRQGLWLRQV�DQG�OLYLQJ�
KXPDQV��LQ�YLWUR�DQG�LQ�YLYR���VWXGLHV�KDYH�
GRFXPHQWHG�WKDW��DIWHU�H[SRVXUH�WR�KLJK�OHYHOV�
RI�KHDW��FDQFHU�FHOOV�GLH�IDVWHU�DW�D�IUDFWLRQ�RI�
WKH�XVXDO�GRVDJHV�RI�FKHPRWKHUDS\�DQG�
UDGLDWLRQ��

$W�.OLQLN�6W��*HRUJ��ZKROH�ERG\�DQG�ORFDO��
UHJLRQ�K\SHUWKHUPLD�DUH�DSSOLHG�LQ�
FRPELQDWLRQ�ZLWK�FRPSOHPHQWDU\�PHWKRGV��
/RFDO�UHJLRQ�K\SHUWKHUPLD�LV�XVHG�IRU�FDQFHU�
RI�WKH�EUHDVW�DQG�XWHUXV��SXOPRQDU\�DQG�
KHSDWLF�WXPRUV�DQG�WKHLU�PHWDVWDVHV��VSUHDGLQJ�
WR�RWKHU�SDUWV�RI�WKH�ERG\���FDQFHU�RI�WKH�
SDQFUHDV��QHXUR�HQGRFULQH�WXPRUV��FDQFHU�RI�
WKH�VWRPDFK��ERZHO�DQG�EODGGHU��HDU��QRVH�DQG�
WKURDW�WXPRUV��EUDLQ�WXPRUV��O\PSK�QRGH�
PHWDVWDVHV�DQG�ORFDO�O\PSKRPDV��DQG�VNLQ�
FDQFHUV�

:RPDQ�SDWLHQW�UHFHLYLQJ�HOHFWUR�WKHUDS\�
IRU�D�WXPRU�RQ�WKH�QHFN��

%UDLQ�FDQFHUV�UHVSRQG�HVSHFLDOO\�ZHOO�WR�
ORFDOL]HG�K\SHUWKHUPLD�������EHQHILW�IURP�
WKLV�W\SH�RI�WUHDWPHQW��$QG�DV�EUDLQ�WXPRUV�
VKULQN��KHDOWK\�EUDLQ�WLVVXH�UH�JURZV�WR�ILOO�WKH�
VSDFH��2IWHQ��QR�UHVLGXDO�QHXURORJLFDO�GHILFLWV�
UHPDLQ�DIWHU�UHFRYHU\�IURP�WKH�EUDLQ�FDQFHUV��
8VLQJ�ORFDO�UHJLRQ�K\SHUWKHUPLD��'U��'RXZHV�
FODLPV�WKDW�����RI�SDQFUHDWLF�FDQFHUV�WUHDWHG�
DW�WKH�FOLQLF�KDYH�JRQH�LQWR�DW�OHDVW�SDUWLDO�
UHPLVVLRQ��

:LWK�FRQYHQWLRQDO�WKHUDSLHV��SDQFUHDWLF�
FDQFHUV�DUH�DOPRVW�DOZD\V�IDWDO�ZLWKLQ�D�\HDU��
,Q�ORFDO�UHJLRQ�K\SHUWKHUPLD��WKH�KHDW�LV�RQO\�
GLUHFWHG�UHJLRQDOO\�DQG�VWUDLJKW�WR�WKH�WLVVXH�RU�
RUJDQ�DIIHFWHG�E\�WKH�WXPRU��7KLV�LV�
DFFRPSOLVKHG�E\�SDVVLQJ�FRPSXWHU�FRQWUROOHG�
HOHFWURPDJQHWLF�VKRUW�UDGLR�ZDYHV��QRW�
PLFURZDYHV��IURP�D�WUDQVPLWWHU�WKURXJK�WKH�
SDWLHQW�WR�D�UHFHLYLQJ�SODWH��7KHVH�DUH�
SRVLWLRQHG�DURXQG�WKH�ERG\�UHJLRQ�DIIHFWHG�E\�
WKH�WXPRU��7HPSHUDWXUHV�UDQJLQJ�IURP�����WR�
����GHJUHHV�)DKUHQKHLW�DUH�PDLQWDLQHG�IRU����
WR����PLQXWHV��7HPSHUDWXUH�LV�FKHFNHG�HLWKHU�
GLUHFWO\�IURP�LQVLGH�WKH�WXPRU�RU�IURP�RXWVLGH�
XVLQJ�D�UDGLRPHWHU�
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7KH�SDWLHQW�LV�XVXDOO\�ZLGH�DZDNH�IRU�WKH�
SURFHGXUH��QHHGLQJ�QR�DQHVWKHVLD��H[FHSW�
ZKHQ�WUHDWLQJ�SURVWDWH�FDQFHU��ZKLFK�UHTXLUHV�
ORFDO�DQHVWKHVLD��,Q�WKHVH�FDVHV��D�UDGLR�
WUDQVPLWWHU�LV�LQVHUWHG�WKURXJK�D�XUHWHU�FDWKHWHU�
GLUHFWO\�LQWR�WKH�SURVWDWH��DQG�WHPSHUDWXUHV�RI�
DV�KLJK�DV�����GHJUHHV�)DKUHQKHLW�DUH�DSSOLHG�
IRU�RQH�KRXU��%HFDXVH�FDQFHURXV�WLVVXH�LV�
GHQVHU�WKDQ�QRUPDO�DQG�UDGLR�ZDYHV�DUH�PRUH�
UHDGLO\�DEVRUEHG�E\�GHQVHU�WLVVXH�DQG�
FRQYHUWHG�LQWR�KHDW��ORFDO�K\SHUWKHUPLD�LV�VHOI��
IRFXVLQJ�RQWR�DUHDV�RI�PDOLJQDQF\��

$JDLQ��EHFDXVH�PDOLJQDQW�WLVVXH�KDV�D�
UHODWLYHO\�SULPLWLYH�EORRG�VXSSO\�V\VWHP��
EORRG�FDQQRW�FLUFXODWH�IUHHO\�WKURXJK�DQG�
DURXQG�D�WXPRU��WKXV�LW�WHQGV�WR�KROG�WKH�KHDW��

$IWHU�ORFDO�UHJLRQ�K\SHUWKHUPLD�WUHDWPHQW��
PDOLJQDQW�WXPRUV��XQOLNH�KHDOWK\�WLVVXHV��IRUP�
SHFXOLDUO\�FKDUDFWHULVWLF�SURWHLQ�VWUXFWXUHV�RQ�
WKHLU�FHOO�VXUIDFHV��7KH\�DUH�FDOOHG�KHDW�VKRFN�
SURWHLQV��RQH�H[DPSOH�LV��+63�������DQG�WKH\�
WULJJHU�1DWXUDO�.LOOHU�FHOOV�RI�WKH�ERG\
V�
LPPXQH�V\VWHP�WR�DWWDFN�WKH�WXPRU�FHOOV��

'RFWRUV�DW�.OLQLN�6W��*HRUJ�KDYH�WUHDWHG�
QXPHURXV�FDVHV�RI�EUHDVW�DQG�FRORQ�FDQFHU�
ORFDOO\�DQG�KDYH�REVHUYHG�WKH�TXLWH�
UHPDUNDEOH�GLVDSSHDUDQFH�RI�GLVWDQW�
PHWDVWDVHV��7KLV�LV�HYLGHQFH�WKDW�ORFDOL]HG�
K\SHUWKHUPLD�LQGXFHV�D�W\SH�RI�VSHFLILF�
LPPXQLW\�WR�PHWDVWDWLF�FDQFHU�FHOOV�WKDW�KDYH�
EHHQ�DIIHFWHG�E\�WKH�SURFHVV��

:KROH�ERG\�K\SHUWKHUPLD�LV�HVSHFLDOO\�
DSSURSULDWH�IRU�DGYDQFHG�FDQFHUV�WKDW�KDYH�D�
SURSHQVLW\�WR�PHWDVWDVL]H��VXFK�DV�EUHDVW��
SURVWDWH�DQG�RYDULDQ��ZKLFK�RIWHQ�VSUHDG�WR�
WKH�OXQJV�DQG�OLYHU��DQG�O\PSKRPDV��'U��
'RXZHV�VD\V�K\SHUWKHUPLD�DOORZV�O\PSKRPDV�
WR��PHOW�DZD\�OLNH�EXWWHU�LQ�WKH�VXQ���7KH�
WUHDWPHQW�DOVR�KDV�PDUNHG�HIIHFW�RQ�SDLQ��
ZLWKLQ�WZR�WUHDWPHQWV�SDLQ�LV�XVXDOO\�UHGXFHG�
VR�GUDPDWLFDOO\�WKDW�HYHQ�SDWLHQWV�RQ�KLJK�
GRVHV�RI�PRUSKLQH�QR�ORQJHU�QHHG�WKHLU�SDLQ�
PHGLFDWLRQV��

)RU�WKH�ZKROH�ERG\�SURFHGXUH��WKH�
DQHVWKHWL]HG�SDWLHQW�OLHV�RQ�D�VWDQGDUG�VL]HG�
KRVSLWDO�EHG�VXSSRUWLQJ�VKLQ\�UHIOHFWLYH��

LQVXODWHG��WHQW���VRPHWLPHV�FDOOHG�D�ZKROH��
ERG\�FDELQ��ZLWK�DQ�DUUD\�RI�LQIUDUHG�$�ODPSV��
,QIUDUHG�OLJKW��LI�KXPDQV�FRXOG�VHH�LW��ZRXOG�
DSSHDU�MXVW�EH\RQG�WKH�UHG�VLGH�RI�WKH�UDLQERZ��
WKH�YLVLEOH�SDUW�RI�WKH�HOHFWURPDJQHWLF�
VSHFWUXP��:KLOH�ZH�FDQQRW�VHH�LQIUDUHG�OLJKW��
ZH�GR�H[SHULHQFH�LW�DV�KHDW��

'XULQJ�WUHDWPHQW��PRQLWRUV�DUH�KRRNHG�XS�WR�
PHDVXUH�WKH�SDWLHQW
V�KHDUW�UDWH��UHVSLUDWLRQ��
WHPSHUDWXUH��R[\JHQ��FDUERQ�GLR[LGH��EORRG�
VXJDU�OHYHOV��EORRG�SUHVVXUH�DQG�(.*�DFWLYLW\��
,QWUDYHQRXV�WXEHV�DUH�DOVR�DWWDFKHG�WR�SURYLGH�
ZDWHU��QXWULHQWV��DQHVWKHVLD�DQG�LQ�VRPH�FDVHV�
FKHPRWKHUDS\��

3DWLHQW�UHFHLYLQJ�ORFDO�K\SHUWKHUPLD�IRU�SURVWUDWH�
FDQFHU��$IWHU�D�ORFDO�DQHVWKHWLF�

LV�DGPLQLVWHUHG��D�SUREH�FRQWDLQLQJ�D�WLQ\�
UDGLR�WUDQVPLWWHU�LV�LQWURGXFHG�WKURXJK�D�

WUDQVLHQW�LQWR�WKH�SURVWUDWH��

6KRUW�ZDYH�UDGLR�WUDQVPLVVLRQV�KHDW�WKH�
SURVWDWH�DUHD�WR�EHWZHHQ�����DQG�����
GHJUHHV�)DKUHQKHLW�DQG�DGYHUVHO\�DIIHFW�
RQO\�PDOLJQDQW�FHOOV��

7\SLFDOO\��LW�WDNHV�RQH�WR�RQH�DQG�D�KDOI�KRXUV�
XQGHU�WKH�ODPSV�WR�UDLVH�WKH�ERG\�WHPSHUDWXUH�
IURP�LWV�QRUPDO������GHJUHHV�)DKUHQKHLW�����
GHJUHHV�&HOVLXV��WR�DOPRVW�������GHJUHHV�
)DKUHQKHLW�RU�D�ELW�DERYH��,QIUDUHG�$�OLJKW�
SHQHWUDWHV�WKH�VNL�QRQH�KDOI�WR�RQH�FHQWLPHWHU��
JRLQJ�LQWR�WKH�FDSLOODU\�EHG�DQG�KHDWLQJ�WKH�
EORRG��7KH�SDWLHQW�LV�NHSW�DW�WKHVH�HOHYDWHG�
WHPSHUDWXUHV�IRU�WZR�WR�WZR�DQG�D�KDOI�KRXUV��
DIWHU�ZKLFK�WKHUH�LV�D�FRRO�GRZQ�SHULRG�IRU�
RQH�DQG�D�KDOI�WR�WZR�KRXUV��XQWLO�ERG\�
WHPSHUDWXUH�UHWXUQV�WR�QRUPDO��

7KH�ZKROH�ERG\�SURFHGXUH¶V�XVXDOO\�GRQH�
WZLFH�D�ZHHN�IRU�XS�WR�WKUHH�ZHHNV��GHSHQGLQJ�
XSRQ�WKH�VHYHULW\�RI�WKH�FDQFHU�
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.OLQLN�6W��*HRUJ�KDV�VXFFHVVIXOO\�XVHG�
HOHFWURWKHUDS\��DOVR�NQRZQ�DV�HOHFWURFKHPLFDO�
WXPRU�WKHUDS\��*DOYDQRWKHUDSLH�DQG�HOHFWUR��
FDQFHU�WUHDWPHQW��(&7���DV�D�VWDQG�DORQH�
WUHDWPHQW�LQ�KXQGUHGV�RI�FDVHV��ZLWK�VRPH�
WUXO\�VSHFWDFXODU�UHVXOWV��

(&7�ZDV�GHYHORSHG�LQ�(XURSH�E\�WKH�6ZHGLVK�
SURIHVVRU�%M|UQ�1RUGHQVWU|P�DQG�WKH�$XVWULDQ�
GRFWRU�5XGROI�3HNDU��7KH�WKHUDS\�HPSOR\V�
JDOYDQLF�HOHFWULFDO�VWLPXODWLRQ�WR�WUHDW�WXPRUV�
DQG�VNLQ�FDQFHUV��0DULDQ�5HLFKO��0�'���ZKR�
KHDGV�WKLV�GHSDUWPHQW�DW�WKH�FOLQLF��VD\V�WKDW�
(&7�LV�XVHG�PRVW�RIWHQ�DV�DQ�DGMXQFW�ZLWK�
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$VVRFLDWLRQ�DQG�WKH�$PHULFDQ�$VVRFLDWLRQ�RI�
2ULHQWDO�0HGLFLQH��$$20���,Q�������KH�ZDV�
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