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,QWURGXFWLRQ

7UDXPD� LV� D� SRWHQWLDO� FDXVH� RI� PRUELGLW\� DQG�
PRUWDOLW\� LQ�\RXQJ�HOHSKDQWV��&DXVHV�RI� WUDXPD�
WR� HOHSKDQW� FDOYHV� PD\� LQFOXGH� DJJUHVVLRQ� E\�
RWKHU�HOHSKDQWV�DQG�DFFLGHQWV��/LPE�IUDFWXUHV�DUH�
XQXVXDO�LQ�HOHSKDQWV�GXH�WR�WKH�YHU\�WKLFN�OD\HU�RI�
PXVFOHV�DQG�WLVVXH�DURXQG�ERQHV��7KH�OLPE�MRLQWV�
DUH�LQ�VWUDLJKW�OLQHV�DQG�WKH�OHJV�ZRUN�DV�FROXPQV�
EHDULQJ� ZHLJKW� ZKHQ� VWDQGLQJ�� /RQJ� ERQHV� RI�
HOHSKDQWV� DUH�ZLWKRXW� D�PDUURZ� FDYLW\� DQG� DUH�
ÀOOHG� ZLWK� FDQFHOORXV� ERQH� RU� ¶UHG� PDUURZ·�
�&KXQJDWK�������

*HQHUDOO\�IUDFWXUHV�DUH�LPPRELOL]HG�E\�H[WHUQDO�
RU�LQWHUQDO�À[DWLRQ��$PRQJ�H[WHUQDO�DSSOLFDWLRQV��
3ODVWHU�RI�3DULV��323��LV�FRPPRQO\�HPSOR\HG�IRU�
IUDFWXUHV�EHORZ�NQHH�DQG�KRFN��2·&RQQRU�������
)XELQL� 	� 'XFKDUPH� ������ DQG� LW� LV� WKH� PRVW�
VXLWDEOH�LQ�FDVH�RI�ODUJH�DQLPDOV��+HUH�ZH�UHSRUW�
D�WLELRÀEXODU�IUDFWXUH�LQ�DQ�HOHSKDQW�FDOI�DQG�LWV�
LPPRELOL]DWLRQ�ZLWK�D�323�FDVW�

&DVH�KLVWRU\

$�ZLOG�$VLDQ� HOHSKDQW� �(OHSKDV�PD[LPXV�� FDOI�
ZDV�IRXQG�IDOOHQ�LQWR�D�PXG�SLW�LQ�DQ�RSHQ�ÀHOG�

LQ�WKH�.KDOOLNRWH�IRUHVW�UDQJH�DURXQG����NP�DZD\�
IURP�%KXEDQHVZDU��2GLVKD��7KH�FDOI�EHORQJHG�WR�
D�FURS�UDLGLQJ�HOHSKDQW�KHUG�DQG�KDG�IDOOHQ�LQWR�
WKH�SLW�DW�QLJKW��%HLQJ�XQDEOH�WR�UHVFXH�WKH�FDOI��
WKH�KHUG�KDG�PRYHG�DZD\�ZLWK�WKH�RQVHW�RI�GDZQ��

1H[W�PRUQLQJ��WKH�FDOI�ZDV�VHHQ�LQ�WKH�PXG�SLW�DQG�
UHVFXHG�E\�YLOODJHUV��7KH\�ZDVKHG�DQG�FOHDQHG�
WKH� FDOI��7KHQ� WKH\� IRXQG� WKDW� LW�ZDV�XQDEOH� WR�
VWDQG�VWLOO�DQG�WKHUH�ZDV�ODPHQHVV�LQ�WKH�OHIW�KLQG�
OHJ��)LJ������7KH�YLOODJHUV�SUHSDUHG�DQ�LQGLJHQRXV�
PHGLFLQDO�SDVWH�DQG�DSSOLHG�LW�WR�WKH�DIIHFWHG�VLWH�
ZLWK�D�¶EDPERR�QHW·��EDPERR�VWULSV�WLHG�WRJHWKHU�
ZLWK�URSH��FRYHULQJ�DQG�KDQGHG�RYHU�WKH�FDOI�WR�
)RUHVW�'HSDUWPHQW�SHUVRQQHO��7KH\�NHSW�LW�LQ�WKH�
RSHQ�ÀHOG�XQGHU�D�WHQW�DQG�PDGH�KLP�VWDQG�ZLWK�
D�VXSSRUWLQJ�EDPERR�SROH��)LJ�����

'LDJQRVLV�DQG�WUHDWPHQW�

7KH�FDOI�ZDV�D�PDOH�DERXW���PRQWKV�RI�DJH�DQG�
ZHLJKHG� DERXW� ���� NJ��$V� QR� ÀHOG� UDGLRJUDSK�
IDFLOLW\� ZDV� DYDLODEOH�� D� GLDJQRVLV� RI� IUDFWXUH�
ZDV� PDGH� RQ� WKH� IROORZLQJ� ÀQGLQJV�� 7KH� FDOI�
FRXOG� RQO\� VWDQG� ZLWK� VXSSRUW� RI� WKH� OHIW� KLQG�
OLPE� �)LJ�� ��� DQG� ZDV� XQDEOH� WR� PRYH� IUHHO\�
DQG�EHDU�ZHLJKW�RQ�WKH�DIIHFWHG�OLPE��7KHUH�ZDV�

6KRUW�&RPPXQLFDWLRQ� *DMDK����������������

7LELRÀEXODU�)UDFWXUH�DQG�,WV�0DQDJHPHQW�LQ�DQ�$VLDQ�(OHSKDQW�&DOI

-D\DNUXVKQD�'DV�
��6LGKDUWKD�6DQNDU�%HKHUD��DQG�1LUDQMDQ�6DKRR�

�'HSDUWPHQW�RI�9HWHULQDU\�6XUJHU\�DQG�5DGLRORJ\�
�'HSDUWPHQW�RI�9HWHULQDU\�0HGLFLQH�DQG�&HQWUH�RI�:LOGOLIH�+HDOWK�
&ROOHJH�RI�9HWHULQDU\�6FLHQFH�DQG�$QLPDO�+XVEDQGU\��28$7��%KXEDQHVZDU��2GLVKD��,QGLD

&RUUHVSRQGLQJ�DXWKRU·V�H�PDLO���GUMRKQGDVMDMSXU#\DKRR�FR�LQ

)LJXUH� ��� � &DOI� VKRZLQJ�
ODPHQHVV�LQ�OHIW�KLQG�OLPE�

)LJXUH�����(OHSKDQW�FDOI�WDNHV�VXSSRUW�
RQ�D�EDPERR�SROH�

)LJXUH� ��� � 5HPRYDO� RI� IDXOWLO\�
DSSOLHG�VSOLQW�

�������7KH�$XWKRUV���2SHQ�$FFHVV
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VZHOOLQJ�RI�WKH�DIIHFWHG�DUHD��H[FHVVLYH�PRELOLW\�
DW�WKH�VXVSHFWHG�IUDFWXUH�VLWH�ZLWK�FUHSLWXV�ZKHQ�
WKH� EURNHQ� HQGV� UXEEHG� DJDLQVW� RQH� DQRWKHU�
DQG�YLVLEOH� VKRUWHQLQJ�RI� WKH� DIIHFWHG� OLPE��2Q�
SDOSDWLRQ�RI�WKH�VLWH��D�VLPSOH�FRPSOHWH�IUDFWXUH�
EHORZ�WKH�VWLÁH�MRLQW��UHDU�NQHH��DW�WKH�SUR[LPDO�
RQH�WKLUG�RI�WKH�WLELD�ÀEXOD�ZDV�UHYHDOHG��,W�ZDV�
IRXQG�WKDW�WKH�EDPERR�QHW�ZDV�DSSOLHG�EHORZ�WKH�
IUDFWXUH�VLWH��QRW�SURYLGLQJ�LPPRELOL]DWLRQ�RI�WKH�
IUDFWXUH��6R�LW�ZDV�GHFLGHG�WR�UHPRYH�LW��)LJV����
	����DQG�DSSO\�H[WHUQDO�LPPRELOL]DWLRQ�E\�323�
FDVW�LQVWHDG��

7KH� ERG\� WHPSHUDWXUH� �)LJ�� ���� KHDUW� UDWH� �)LJ��
��� DQG� UHVSLUDWLRQ�ZHUH� UHFRUGHG� DQG� DSSHDUHG�
QRUPDO�� 7KH� EDPERR� QHW� DORQJ� ZLWK� WKH�
LQGLJHQRXV�PHGLFLQH�ZDV� UHPRYHG� DQG� WKH� VLWH�
FOHDQHG��JHQWOH�KRW�IRPHQWDWLRQ�ZDV�DSSOLHG��)LJ��
���WR�UHGXFH�LQÁDPPDWLRQ��2R��������

$IWHU�PHDVXULQJ�WKH�IUDFWXUH�VLWH��EDQGDJHV�ZHUH�
SUHSDUHG�E\�LPSUHJQDWLQJ�WZHOYH��µ�ZLGH�SLHFHV�
RI� JDX]H� ZLWK� �� NJ� RI� 323� SRZGHU�� 7RSLFDO�

DQWLELRWLF� SRZGHU� �1HRVSRULQ�� ZDV� DSSOLHG�
DURXQG�WKH�DIIHFWHG�OLPE��IROORZHG�E\�ZUDSSLQJ�
RI� FRWWRQ� ZRRO� LQ� D� XQLIRUP� PDQQHU� �)LJ�� ����
7KHQ�WKH�SUHSDUHG�323�EDQGDJHV�ZHUH�VRDNHG�LQ�
ZDWHU�DQG�DSSOLHG�RQH�E\�RQH�ZLWK�XQLIRUP�DQG�
PRGHUDWH�SUHVVXUH�WR�FUHDWH�D�ULJLG�FDVW�FRYHULQJ�
WKH� VLWH��7R�PDNH� LW� VWURQJHU�� WKH�323�FDVW�ZDV�
UHLQIRUFHG�ZLWK� D� EDPERR� VSOLQW� �)LJ�� ���� %RWK�
WKH� VWLÁH� DQG� KRFN� MRLQWV�� DORQJ� ZLWK� WKH� WRHV�
ZHUH�FRYHUHG�ZLWK�WKH�323�FDVW��

7KH�FDOI�ZDV�DEOH�WR�EHDU�ZHLJKW�RQ�WKH�IUDFWXUHG�
OLPE����PLQXWHV�DIWHU�DSSOLFDWLRQ�RI�WKH�323�FDVW�
�)LJ�� ����� 1RUPDO� VDOLQH� VROXWLRQ�� &HIWULD[RQH�
VRGLXP� DQG� 0HOR[LFDP� ZHUH� JLYHQ� ,9� DQG�
FDOFLXP� VXSSOHPHQW� JLYHQ� RUDOO\�� 7KH� IRUHVW�
SHUVRQQHO� ZHUH� DGYLVHG� UHJDUGLQJ� SURSHU� FDUH�
DQG� PDQDJHPHQW� DQG� PDLQWDLQLQJ� D� SURSHU�
QXWULWLRQDO�VFKHGXOH��7KH�FDOI�ZDV�NHSW� LQVLGH�D�
UHVWULFWHG�HQFORVXUH�WR�PLQLPLVH�PRELOLW\�GXULQJ�
WKH� KHDOLQJ� SHULRG�� 7KH� ORFDO� YHWHULQDU\� GRFWRU�
DQG� VWDII�ZHUH� HQWUXVWHG�ZLWK� UHJXODU� FKHFN� XS�
DQG�PHGLFDWLRQ�

)LJXUH�����6KRZLQJ�WKH�VLWH�RI�WKH�
WLELRÀEXODU�IUDFWXUH�

)LJXUH� ��� � 5HFRUGLQJ� WKH� ERG\�
WHPSHUDWXUH�

)LJXUH���� �0HDVXULQJ�WKH�
KHDUW�UDWH�

)LJXUH�����$SSOLFDWLRQ�RI�KRW�IR�
PHQWDWLRQ�

)LJXUH�����$SSOLFDWLRQ�RI�323�FDVW�
UHLQIRUFHG�ZLWK�EDPERR�VSOLQW�

)LJXUH� ��� � $SSOLFDWLRQ� RI�
WRSLFDO�DQWLELRWLF�SRZGHU�
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$IWHU� DSSOLFDWLRQ� RI� WKH� 323� FDVW� WKH� FDOI� ZDV�
DEOH�WR�ZDON��8S�WR�WKH��WK�GD\�SRVW�WUHDWPHQW�LW�
ZDV�LQ�JRRG�FRQGLWLRQ��2Q�WKH���WK�GD\�WKH�FDOI�
EHFDPH� LOO�� VWRSSHG� WDNLQJ� IRRG�� KDG� FRXJKLQJ�
DQG�UHVSLUDWRU\�GLVWUHVV��DQG�EHFDPH�UHFXPEHQW��
6HYHUDO� DWWHPSWV�ZHUH� WDNHQ� WR� UHYLYH� WKH� FDOI��
EXW� LW� GLHG�� 3RVW�PRUWHP� ÀQGLQJV� UHYHDOHG� WKDW�
WKH�GHDWK�ZDV�GXH�WR�SQHXPRQLD�

'LVFXVVLRQ

,Q� WKH�SUHVHQW� FDVH� WKH� HOHSKDQW� FDOI� KDG� IDOOHQ�
LQWR� D� PXG� SLW� DQG� WKH� WUDXPD� UHVXOWHG� LQ� D�
ORQJ� ERQH� IUDFWXUH�� %HFDXVH� RI� WKH� ERG\� VL]H�
DQG� ZHLJKW�� LPPRELOL]DWLRQ� RI� IUDFWXUHV� DQG�
GLVORFDWLRQV� LV� GLIÀFXOW� LQ� HOHSKDQWV� �1D\DU�
HW� DO�� ������� ,Q� WKH� SUHVHQW� LQVWDQFH� DV� WKH� FDOI�
ZDV�RQO\�DERXW�����NJ�ERG\�ZHLJKW�D�323�FDVW�
ZLWK�D�EDPERR�VSOLQW�ZDV�VXFFHVVIXOO\�XVHG�IRU�
VWDELOL]DWLRQ�DQG�LPPRELOL]DWLRQ��6DQ\DWKLWLVHUHH�
HW�DO���������XVHG�D�ÀEUHJODVV�FDVW�IRU�WKH�UHSDLU�
RI�D�GLVWDO� WLELRÀEXODU�IUDFWXUH�RI� WKH�ULJKW�KLQG�
OHJ� LQ� DQ� DGXOW� IHPDOH�$VLDQ� HOHSKDQW� KLW� E\� D�
FDU��)LEUHJODVV�LV�EHWWHU�WKDQ�323�GXH�WR�LWV�ORZHU�
ZHLJKW�DQG�KLJKHU�ZDWHU�WROHUDQFH�FDSDFLW\��EXW�LV�
QRW�IUHHO\�DYDLODEOH�LQ�UXUDO�DUHDV��

7KH�ÀQDO�RXWFRPH�RI�WKH�WUHDWPHQW�XVLQJ�WKH�323�
FDVW�FRXOG�QRW�EH�DVVHVVHG�GXH�WR�WKH�SUHPDWXUH�

GHDWK�RI�WKH�FDOI��+RZHYHU��IUDFWXUHV�FDQ�UHFRYHU�
ZLWK� ORQJ� SHULRGV� RI� QXUVLQJ� DQG� WUHDWPHQW��
1XWULWLRXV�IRRG�VXSSOHPHQW�LQ�LQMXUHG�HOHSKDQWV�
LV�YHU\�LPSRUWDQW�IRU�WKHLU�UHFRYHU\��,Q�WKH�SUHVHQW�
FDVH�WKH�FDOI�ZDV�JLYHQ�D�OLTXLG�GLHW�E\�IHHGLQJ�
ERWWOH�� )RUFHIXO� IHHGLQJ� E\� XQWUDLQHG� SHUVRQQHO�
DQG� DVSLUDWLRQ� RI� ÁXLGV� PD\� KDYH� FDXVHG� WKH�
SQHXPRQLD�� 6ORZ� IHHGLQJ� ZLWK� LQWHUPLVVLRQV�
DQG� DOORZLQJ� PRYHPHQW� RI� WKH� WRQJXH� E\� WKH�
FDOI�GXULQJ�IHHGLQJ�PD\�KHOS�SUHYHQW�DVSLUDWLRQ�
SQHXPRQLD��)HHGLQJ�RI�QHZERUQ�HOHSKDQW�FDOYHV�
VKRXOG�RQO\�EH�GRQH�E\�WUDLQHG�DQG�H[SHULHQFHG�
SHUVRQV��

5HIHUHQFHV

&KXQJDWK� --� �������:LOG� DQLPDO� DQDWRP\�ZLWK�
VSHFLDO� UHIHUHQFH� WR� WKDW�RI�HOHSKDQW�� ,Q��:LQWHU�
6FKRRO�RQ�+HDOWKFDUH��0DQDJHPHQW�DQG�'LVHDVHV�
RI� :LOG� DQG� &DSWLYH� $QLPDOV�� 2UJDQLVHG� E\�
&HQWUH�IRU�6WXGLHV�RQ�(OHSKDQWV�DQG�'HSDUWPHQW�
RI�&OLQLFDO�0HGLFLQH��7KULVVXU��.HUDOD��SS����

)XELQL� 6�	�'XFKDUPH�1� �������)DUP�$QLPDO�
6XUJHU\��6DXQGHUV��(OVHYLHU��86$�

1D\DU� .10�� &KDQGUDVHNKDUDQ� .� 	�
5DGKDNULVKQDQ�.��������0DQDJHPHQW�RI�VXUJLFDO�
DIIHFWLRQV�LQ�FDSWLYH�HOHSKDQWV��,Q��:LQWHU�6FKRRO�
RQ� +HDOWKFDUH�� 0DQDJHPHQW� DQG� 'LVHDVHV� RI�
:LOG�DQG�&DSWLYH�$QLPDOV��2UJDQLVHG�E\�&HQWUH�
IRU� 6WXGLHV� RQ� (OHSKDQWV� DQG� 'HSDUWPHQW� RI�
&OLQLFDO�0HGLFLQH��7KULVVXU��.HUDOD��SS�����

2·&RQQRU�--��������'ROODU·V�9HWHULQDU\�6XUJHU\��
�WK� (GLWLRQ�� &%6� 3XEOLVKLQJ� DQG� 'LVWULEXWRU��
'HOKL�

2R� =0� ������� +HDOWK� LVVXHV� RI� FDSWLYH�$VLDQ�
HOHSKDQWV�LQ�0\DQPDU��*DMDK�����������

6DQ\DWKLWLVHUHH�3��7KRQJWKLS�1��7KD\DQDQXSKDW�
$� 	� $XPDUP� :� ������� )LEHUJODVV� FDVWLQJ�
LQ� DQ� $VLDQ� HOHSKDQW�� ,Q�� $� 5HVHDUFK� 8SGDWH�
RQ� (OHSKDQWV� DQG� 5KLQRV�� 3URFHHGLQJV� RI� WKH�
,QWHUQDWLRQDO� (OHSKDQW� DQG� 5KLQR� 5HVHDUFK�
6\PSRVLXP��9LHQQD��-XQH�������SS���������

)LJXUH� ���� � (OHSKDQW� FDOI� EHDULQJ� ZHLJKW� RQ�
IUDFWXUHG�OLPE�DIWHU�DSSOLFDWLRQ�323�FDVW�


