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1*5�

&HQWUHG�RQ��6+�������������

6WDWXV�
6FKHGXOHG�0RQXPHQW�6WDWXV�� 'H�6FKHGXOHG�LQ������

/LVWHG�%XLOGLQJ�1R��� 1RW�OLVWHG�

1351�

351�� ������������������������

&RQYHUVDWLRQ�DUHD�� �����&RQZ\��

:RUOG�+HULWDJH�$UHD�� �����&RQZ\�&DVWOH�DQG�7RZQ�:DOOV��

/RFDWLRQ�DQG�7RSRJUDSK\��)LJXUHV���DQG����

7KH�GHYHORSPHQW�FRQVLVWV�RI�D�QHZ�GULYH�DQG�SDUNLQJ�DUHD�RQ�WKH�VRXWKHUQ�VLGH�RI�WKH�9LFDUDJH��
EHWZHHQ�WKH�9LFDUDJH�DQG�5RVH�+LOO�6WUHHW��7KLV�GHYHORSPHQW�FRYHUV�DSSUR[LPDWHO\������P��LQ�WKH�
VRXWK�HDVW�FRUQHU�RI�WKH�YLFDUDJH�JDUGHQ����

$UFKDHRORJLFDO�%DFNJURXQG�
7KH�YLFDUDJH�JDUGHQ�ZDV�VXEMHFW�WR�DUFKDHRORJLFDO�H[FDYDWLRQ�SULRU�WR�WKH�EXLOGLQJ�RI�WKH�FXUUHQW�
YLFDUDJH�LQ�������%XWOHU��������%HIRUH�WKLV�SRLQW�WKH�YLFDUDJH�ZDV�ZLWKLQ�WKH�ROG�+RUVH�0LOO�)DUP��RQ�
WKH�RSSRVLWH�VLWH�RI�5RVH�+LOO�6WUHHW�DQG�WKH�VLWH�RI�WKH�FXUUHQW�YLFDUDJH�ZDV�D�GLYRUFHG�JDUGHQ��3ODQV�
WR�ZLGHQ�5RVH�+LOO�6WUHHW�UHVXOWHG�LQ�WKH�GHPROLWLRQ�RI�WKH���WK�&HQWXU\�IDUPKRXVH��WKDW�KDG�EHHQ�
XVHG�DV�WKH�YLFDUDJH�VLQFH�WKH���WK�&HQWXU\��DQG�WKH�FRQVWUXFWLRQ�RI�WKH�FXUUHQW�YLFDUDJH��7KH�YLFDUDJH�
JDUGHQ�KDG�EHHQ�VFKHGXOHG�LQ������ZLWK�WKH�WKRXJKW�WKDW�WKH�PRQDVWLF�VLWH�RI�$EHUFRQZ\�$EEH\�
PLJKW�H[WHQG�LQWR�WKH�DUHD��,Q�DGYDQFH�RI�WKH�FRQVWUXFWLRQ�RI�WKH�FXUUHQW�YLFDUDJH�ZDV�SODQQHG��7KH�
H[FDYDWLRQ�ZDV�IXQGHG�E\�WKH�0LQLVWU\�RI�:RUNV��WKURXJK�WKH�$QFLHQW�0RQXPHQWV�%RDUG��KRZHYHU�
WKH�H[FDYDWRU��/DXUHQFH�%XWOHU��ZDV�ZRUNLQJ�IRU�WKH�5R\DO�&RPPLVVLRQ�RQ�WKH�$QFLHQW�0RQXPHQW�LQ�
:DOHV�DQG�0RQPRXWKVKLUH�DW�WKH�WLPH��%XWOHU�ZDV�QRW�WKH�ILUVW�FKRLFH�WR�OHDG�WKH�H[FDYDWLRQ�ZLWK�
2VZLQ�&UDVWHU��$QFLHQW�0RQXPHQWV�%RDUG��RULJLQDOO\�UHTXHVWLQJ�WKH�VHUYLFHV�RI�³-RKQV´��SUREDEO\�&��
1�-RKQV��IURP�+��$��+RJJ��5&$0:0���

7KH�H[FDYDWLRQ�ZRXOG�DSSHDU�WR�KDYH�EHHQ�XQGHUIXQGHG�ZLWK�%XWOHU¶V�SUHIHUUHG�RSWLRQ�RI�D�VHULHV�RI�
���IRRW�VTXDUH�WUHQFKHV�LQ�D�:KHHOHULDQ�ER[�IRUPDWLRQ�KDYLQJ�EHHQ�DEDQGRQHG�LQ�WKH�IDYRXU�RI�D�
VHULHV�RI�WZHQW\�OLQHDU�WUHQFKHV��HDFK�DSSUR[LPDWHO\������P�ZLGH��XS�WR���IW���)LJXUH�����)XUWKHU�
UHVWULFWLRQV�ZHUH�SODFHG�RQ�WKH�SRVLWLRQLQJ�RI�WKH�WUHQFKHV�VR�WKDW�WKH\�VKRXOG�QRW�LQWHUIHUH�ZLWK�WKH�
IRRWLQJ�RI�WKH�SURSRVHG�YLFDUDJH��,Q�WKH�QRUWKHUQ�KDOI�RI�WKH�JDUGHQ�D�ODUJH�VWRQH�ZDOO��

$EHUFRQZ\�$EEH\�ZDV�IRXQGHG�E\�$'������DV�D�FRORQ\�RI�PRQNV�IURP�6WUDWD�)ORULGD��YLD�5KHG\QRJ�
)HOHQ��QHDU�&DHUQDUIRQ��%XUWRQ�DQG�6W|EHU������������7KH�PRVW�VLJQLILFDQW�EHQHIDFWRU�ZDV�/OZHO\Q�DE�
,RUZHUWK��G��$'������ZKR�ZDV�EXULHG�DW�WKH�VLWH�DV�ZDV��ODWHU��KLV�VRQV�*UXIIXGG��G�������DQG�'DI\GG�
�G���������$VKEHH�������������,W�ZDV�WKLV�FORVH�FRQQHFWLRQ�EHWZHHQ�WKH�DEEH\�DQG�WKH�+RXVH�RI�
*Z\QHGG�SUREDEO\�OHDG�WR�ORRWLQJ�RI�WKH�PRQDVWHU\�E\�+HQU\�,,,�LQ�$'������,W�ZDV�LQ�WKH�DEEH\�RI�
$EHUFRQZ\�WKDW�/OZHO\Q�DS�*UXIIXGG�VXUUHQGHUHG�WR�(GZDUG�,�LQ�$'�����DQG�LQ�$'������LELG������

7KH�DEEH\�ZDV�XVHG�E\�(GZDUG�,�DV�KLV�KHDGTXDUWHUV�LQ�KLV�ILQDO�FDPSDLJQ�LQ�:DOHV�DQG�ZDV�DGRSWHG�
DV�WKH�VLWH�IRU�KLV�QHZ�&DVWOH�DQG�ERURXJK�DW�LWV�FRQFOXVLRQ��7KH�PRQDVWHU\�GHPROLVKHG�LQ���������
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H[FHSW�WKH�FKXUFK��DIWHU�WKH�FRPPXQLW\�ZDV�UHORFDWHG�WR�0DHQDQ�LQ�F��$'���������%XUWRQ�DQG�6W|EHU�
�����������

%XWOHU��������WKRXJKW�WKDW�WKH�ZDOOV�UHFRUGHG�LQ�WKH�QRUWKHUQ�VHFWLRQ�RI�WKH�YLFDUDJH�JDUGHQ�ZHUH�IURP�
D�VXEVWDQWLDO�EXLOGLQJ�IURP�HDUO\�LQ�WKH�(GZDUGLDQ�SKDVH�RI�WKH�WRZQ�DQG�&DVWOH��%XWOHU�����������
�����SRVVLEO\�EHLQJ�RQH�RI�WKH�RIILFLDO�ORGJLQJV�WKRXJKW�WR�KDYH�EHHQ�EXLOW�QHDU�WR�WKH�0LOO�*DWH��
%XWOHU�LQWHUSUHWHG�KLV�UHVXOWV�DV�VXJJHVWLQJ�WKDW�WKLV�EXLOGLQJ�ZDV�GHVWUR\HG�DQG�QRW�UH�EXLOW�DIWHU�WKH�
*O\QGZU�5HYROW�RI�������

,Q������(QJLQHHULQJ�$UFKDHRORJLFDO�6HUYLFHV�/WG�ZHUH�FRPPLVVLRQHG�WR�FDUU\�RXW�DQ�HYDOXDWLRQ�LQ�
DGYDQFH�RI�DQ�HDUOLHU�SURSRVDO�WR�H[WHQG�WKH�FXUUHQW�YLFDUDJH�DQG�WR�UH�RUJDQLVH�WKH�YHKLFOH�DFFHVV�WR�
WKH�SURSHUW\�VR�WKH�LW�RSHQHG�GLUHFWO\�RQWR�5RVH�+LOO�6WUHHW��UDWKHU�WKDQ�LQWR�WKH�FKXUFK�\DUG�RI�6W�
0DU\¶V�&KXUFK��%URRNV�������(YHQW�351���������7KLV�SURSRVDO�GLG�QRW�SURFHHG��DW�OHDVW�SDUWO\�
EHFDXVH�RI�WKH�TXDQWLW\�DQG�TXDOLW\�RI�WKH�DUFKDHRORJLFDO�UHFRUG�GLVFRYHUHG�LQ�WKH�QRUWK�ZHVWHUQ�VHFWRU�
RI�WKH�JDUGHQ��

7ZR�WUHQFKHV�ZHUH�H[FDYDWHG��)LJXUH�����WKH�WUHQFK�WR�WKH�VRXWK�RI�WKH�YLFDUDJH�KDG�OLWWOH�DUFKDHRORJ\�
DSDUW�IURP�PRGHUQ�JDUGHQ�VRLOV�DQG�ZKDW�ZDV�WKRXJKW�WR�EH�D�ZDWHU�SLSH�IHHGLQJ�WKH�YLFDUDJH��7KH�
VHFRQG�WUHQFK�ZDV�ORFDWHG�WR�WKH�QRUWK�DQG�ZHVW�RI�WKH�YLFDUDJH�DQG�ZDV�GHVLJQHG�WR�VDPSOH�WZR�RI�WKH�
WUHQFKHV�IURP�%XWOHU¶V�H[FDYDWLRQ�LQ������DV�ZHOO�DV�LQYHVWLJDWH�WKH�VWUDWLJUDSK\�LQ�WKLV�SDUW�RI�WKH�
JDUGHQ��7UHQFK���KDG�DW�OHDVW������P�RI�VWUDWLJUDSK\�LQ�SODFHV�ZLWK�WKH�WRS������P�FRQVLVWLQJ�RI�
LQWHUOHDYHG�OD\HUV�RI�VRLOV�DQG�VSUHDGV�RI�VWRQH�EORFNV��$�VHULHV�RI�SUREDEOH�SRVW�PHGLHYDO�SLWV�ZHUH�
ORFDWHG�DORQJ�WKH�HDVWHUQ�VLGH�RI�WKH�WUHQFK�ZKLFK�ZHUH�JHQHUDOO\�ILOOHG�ZLWK�ORRVH�VWRQH�ILOOV��,Q�WKH�
EDVH�RI�WKH�WUHQFK�D�FRPSOH[�RI�PDVRQU\�DQG�SDFNHG�FOD\�GHSRVLWV�ZHUH�ORFDWHG�ZKLFK�FDQ�EH�UHODWHG�
WR�%XWOHU¶V�:DOO�����%XWOHU�������)LJ�������

7KLV�ZDV�WKRXJKW�WR�EH�D�PDMRU�ERXQGDU\�DW�OHDVW�����P�ZLGH��6RXWK�RI�WKLV�IHDWXUH�ZDV�D�TXDUU\�GLWFK��
WKH�WRS�ILOO�RI�ZKLFK�ZDV�GDWHG�VXJJHVWLQJ�WZHOIWK��RU�HDUO\�WKLUWHHQWK��FHQWXU\�GDWH�IRU�WKH�TXDUU\�DQG�
DVVRFLDWHG�ZDOO�FRPSOH[��7KLV�ZRXOG�LQGLFDWH�WKDW�WKHVH�IHDWXUHV�DUH�SUH�(GZDUGLDQ�LQ�GDWH�DQG�
SRVVLEO\�SUH�GDWH�WKH�FRQVWUXFWLRQ�RI�WKH�$EHUFRQZ\�$EEH\�DERXW�$'�������

,Q������&5�$UFKDHRORJ\�FDUULHG�RXW�DQ�DUFKDHRORJLFDO�ZDWFKLQJ�EULHI�RQ�WKH�H[FDYDWLRQ�RI�D�VPDOO�
WUHQFK�IRU�D�SRURVLW\�WHVW�LQ�WKH�EDFN�JDUGHQ�RI�WKH�YLFDUDJH��5HHV�DQG�-RQHV��������7KH�WUHQFK�ZDV�
RQO\���P�[�����P�LQ�VL]H��EXW�ZDV�H[FDYDWHG�WR�WKH�GHSWK�RI������P��1R�VLJQLILFDQW�DUFKDHRORJ\�ZDV�
UHFRUGHG��

$LPV�RI�WKH�:DWFKLQJ�%ULHI�
7R�UHFRUG�DQ\�DUFKDHRORJLFDO�IHDWXUHV�GLVWXUEHG�E\�WKH�JURXQG�ZRUNV�DVVRFLDWHG�ZLWK�WKH�FRQVWUXFWLRQ�
RI�WKH�DFFHVV�WR�WKH�9LFDUDJH��

� �
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6800$5<�
(QJLQHHULQJ�$UFKDHRORJLFDO�6HUYLFHV�/WG�ZHUH�FRPPLVVLRQHG�WR�FDUU\�RXW�DQ�DUFKDHRORJLFDO�
ZDWFKLQJ�EULHI�RQ�WKH�FRQVWUXFWLRQ�RI�D�QHZ�YHKLFOH�DFFHVV�DQG�SDUNLQJ�DUHD�WR�WKH�VRXWK�RI�WKH�
9LFDUDJH�LQ�&RQZ\�E\�7KH�&KXUFK�LQ�:DOHV��7ZR�DUHD�RI�SUREDEOH�ZDOOLQJ�KDYH�EHHQ�UHFRUGHG�ZLWKLQ�
WKH�GHYHORSPHQW�DUHD�WRJHWKHU�D�VPDOO�IHDWXUH�WKDW�DSSHDUV�WR�FXW�RQH�RI�WKH�DUHDV�RI�ZDOOLQJ��$�VLQJOH�
VKHUG�RI�ODWH�PHGLHYDO�SRWWHU\�ZDV�UHFRYHUHG�IURP�WKH�IHDWXUH�VXJJHVWLQJ�WKH�ZDOOLQJ�LV�SUREDEO\�
PHGLHYDO�LQ�GDWH��

7KH�ILHOGZRUN�WRRN�SODFH�EHWZHHQ����������DQG������������

&RPLVL\QZ\G�(QJLQHHULQJ�$UFKDHRORJLFDO�6HUYLFHV�/WG�JDQ�\U�(JOZ\V�\QJ�1JK\PUX�L�Z\OLR�DP�
ZHGGLOOLRQ�DUFKDHROHJRO�ZUWK�L�I\QHGID�QHZ\GG�L�JHUE\GDX�D�PDHV�SDUFLR�L¶U�GH�R¶U�)LFHUG\�\QJ�
1JKRQZ\�JDHO�HL�DGHLODGX��&RIQRGZ\G�GZ\�DUGDO�R�ZDOLDX�WHE\JRO�R�IHZQ�\U�DUGDO�GGDWEO\JX�\Q�
RJ\VWDO�k�QRGZHGG�IHFKDQ�V\
Q�\PGGDQJRV�L�GRUUL�XQ�R
U�ZDOLDX��'DUJDQIXZ\G�GDUQ�XQLJRO�R�
JURFKHQZDLWK�FDQRORHVRO�GLZHGGDU�R
U�QRGZHGG�V\
Q�DZJU\PX�ERG�\�ZDO�\Q�G\GGLR�R
U�F\IQRG�
FDQRORHVRO��

'LJZ\GGRGG�\�JZDLWK�PDHV�UKZQJ����������D������������

0HWKRGV�
$OO�JURXQGZRUNV�XQGHUWDNHQ�E\�WKH�PDLQ�FRQWUDFWRUV��5�:�0DVRQU\��ZHUH�PRQLWRUHG�DQG�DQ\�
DUFKDHRORJ\�UHYHDOHG�UHFRUGHG��7KH�LQLWLDO�ILHOGZRUN�WRRN�SODFH�EHWZHHQ����������DQG�����������DIWHU�
ZKLFK�LW�ZDV�GHFLGHG�WR�H[WHQG�WKH�VWULSSHG�DUHD�E\�����P�WR�WKH�ZHVW��WR�DOORZ�D�JUDYHO�SDWK�DORQJVLGH�
WKH�QHZ�EORFN�SDYHPHQW�GULYH��7KLV�ZRUN�ZDV�FDUULHG�RXW�RQ�����������

)HDWXUHV�DQG�GHSRVLWV�RI�DUFKDHRORJLFDO�LQWHUHVW�ZHUH�UHFRUGHG�ZLWK�D�ZULWWHQ�GHVFULSWLRQ��GUDZQ�
UHFRUG�DQG�SKRWRJUDSKHG��7KH�SKRWRJUDSKV�ZHUH�WDNHQ�ZLWK�D�1LNRQ�'LJLWDO�9��&DPHUD�DW�D�
UHVROXWLRQ�RI������03�ZLWK�WKH�SKRWRJUDSKV�EHLQJ�WDNHQ�LQ�5$:��1()��IRUPDW��7KHVH�SKRWRJUDSKV�
ZHUH�FRQYHUWHG�LQWR�-3(*�IRUPDW�IRU�XVH�DV�LOOXVWUDWLRQ�LQ�WKLV�UHSRUW�DQG�7,))�IRU�DUFKLYLQJ��$�VHULHV�
RI�SKRWRJUDSKV�ZHUH�DOVR�WDNHQ�ZLWK�D�$NDVR�%UDYH���3OXV�FDPHUD��PRXQWHG�RQ�DQ�H[WHQGDEOH�SROH��DW�
D�UHVROXWLRQ�RI����03�ZKLFK�ZHUH�IXUWKHU�SURFHVVHG�ZLWK�$JLVRIW�0HWDVKDSH�6WDQGDUG�Y��������WR�
SURGXFH��'�PRGHOV�RI�WKH�SRVVLEOH�PHGLHYDO�ZDOOV��

5HVXOWV�
$SSUR[LPDWHO\�����PP�RI�WRSVRLO�ZDV�UHPRYHG�IURP�WKH�DUHD�RI�WKH�GULYH��)LJXUH����ZKLFK�ZDV�D�
VWULS��DSSUR[LPDWHO\���P�ZLGH�UXQQLQJ�EHWZHHQ�WKH�YLFDUDJH�JDUDJH�DQG�WKH�ERXQGDU\�ZDOO�EHWZHHQ�
WKH�JDUGHQ�DQG�5RVH�+LOO�6WUHHW��7KLV�ZRUN�ZDV�FDUULHG�RXW�ZLWK�D�PHFKDQLFDO�H[FDYDWRU�ZLWK�D�
VPRRWK�IDFH�GLWFKLQJ�EXFNHW��7R�WKH�HDVW�RI�WKLV�EHWZHHQ�����DQG�����PP�RI�WRSVRLO�ZDV�UHPRYHG�E\�
KDQG��EHFDXVH�RI�WKH�SUHVHQFH�RI�WUHH�URRWV��/DWHU��WR�WKH�ZHVW�RI�WKH�GULYH��D�VWULS������P�ZLGH��ZDV�
WRSVRLOHG�E\�KDQG�WR�D�GHSWK�RI�DSSUR[LPDWHO\�����PP��

3DUW�RI�WKH�ZDOO�EHWZHHQ�WKH�JDUGHQ�DQG�5RVH�+LOO�6WUHHW��)LJXUH����3ODWH����ZDV�GHPROLVKHG��E\�KDQG��
7KLV�KDG�RXWHU�VNLQV�RI�VWRQH�EORFNV�ZLWK�WKH�FRUH�EHLQJ�D�PL[�RI�VPDOOHU�DQJXODU�VWRQH�IUDJPHQWV�DQG�
PRUWDU��,Q�VRPH�SODFHV��SDUWLFXODUO\�WRZDUGV�WKH�EDVH�RI�WKH�ZDOO�WKHUH�ZHUH�YRLG�ZLWKLQ�WKH�ZDOO�FRUH��

7KUHH�DUHDV�RI�DUFKDHRORJLFDO�GHSRVLWV�ZHUH�ORFDWHG��)LJXUH����ZLWKLQ�WKH�ZDWFKLQJ�EULHI��:LWKLQ�WKH�
DUHD�RI�WKH�GULYH�D�IUDJPHQW�RI�VWRQH�ZDOOLQJ�ZDV�UHFRUGHG��&RQWH[W����)LJXUH����3ODWH�����7KLV�
FRQVLVWHG�RI�DQG�IUDJPHQW��DSSUR[LPDWHO\������[�����PP�LQ�VL]H�ZKLFK�VXUYLYHV�WR�D�GHSWK�RI�DW�OHDVW�
����PP��,W�ZDV�PDGH�RI�VWRQH�VODEV�XS�WR�����[�����PP�LQ�VL]H�ZLWK�D�\HOORZ�FOD\�ERQGLQJ��&XWWLQJ�
WKURXJK�WKH�VRXWKHUQ�VLGH�RI�&RQWH[W���ZDV�D�VPDOO��VKDOORZ�IHDWXUH�DSSUR[LPDWHO\�����[�����PP�LQ�
VL]H��&RQWH[W����)LJXUHV���DQG����3ODWH�����7KH�IHDWXUH�ZDV�RQO\����PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�



ϰ�
�

URXQGHG�EDVH��,W�ZDV�ILOOHG�ZLWK�&RQWH[W����D�PLG�\HOORZLVK�EURZQ�ORDP�ZLWK�WKH�UDUH�IOHFN�RI�
FKDUFRDO�DQG�VPDOO��XS�WR����PP��VXE�DQJXODU�VWRQHV��7KLV�IHDWXUH�DOVR�LQFOXGHG�D�VLQJOH�VKHUG�RI�ODWH�
PHGLHYDO�SRWWHU\��VHH�EHORZ��

2Q�WKH�HDVWHUQ�VLGH�RI�WKH�GHYHORSPHQW��ZLWKLQ�WKH�DUHD�RI�SDUNLQJ�DUHD�D�VHFRQG�DUHD�RI�ZDOOLQJ�ZDV�
UHFRUGHG��&RQWH[W����)LJXUH����3ODWHV���DQG�����&RYHULQJ�DQ�DUHD�RI�DSSUR[LPDWHO\������[������P�WKH�
ZDOO�KDV�RQH�FOHDU�IDFH�WR�WKH�QRUWK��EXW�QR�FOHDU�HGJH�WR�WKH�VRXWK��,Q�JHQHUDO��LW�ZDV�FRQVWUXFWHG�RI�
DQJXODU�VWRQH��W\SLFDOO\�����[�����PP�LQ�VL]H��DOWKRXJK�WKH�QRUWKHUQ�IDFH�FRQVLVWHG�RI�D�VWRQH�VODE�DW�
OHDVW�����[�����PP�LQ�VL]H��$OWKRXJK�GLIILFXOW�WR�VHH�WKHUH�ZDV�D�KLQW�RI�D�UDPPHG�FOD\�VXUIDFH�
�&RQWH[W����WR�WKH�QRUWK�RI�&RQWH[W���ZKLFK�KDG�WKH�RFFDVLRQDO�EXUQW�SDWFK�RQ�LWV�VXUIDFH��

7R�WKH�ZHVW�RI�WKH�GULYH�D�GXPS�RI�ODWH�WZHQWLHWK�FHQWXU\�UXEELVK�ZDV�UHFRUGHG�ZLWKLQ�WKH�WRSVRLO�
�&RQWH[W�����7KLV�LQFOXGHG�D�VFDWWHU�RI�DQJXODU�VWRQH�EORFNV��PRGHUQ�PDFKLQH�PDGH�EULFNV��WKUHH�
FRPSOHWH�JODVV�ERWWOHV�DQG�D�OHQJWK�RI�LURQ�UDLO��3ODWH�����

3RWWHU\�6KHUGV�
$�VLQJOH�VKHUG�RI�SRWWHU\�ZDV�IRXQG�LQ�&RQWH[W����3ODWH�����,W�LV�D�IUDJPHQW�RI�WKH�QHFN�RI�D�YHVVHO�ZLWK�
DQ�DSSOLHG�VWULS�ZLWK�D�WULDQJXODU�SURILOH�RQ�WKH�RXWHU�VXUIDFH��2Q�WKH�LQQHU�VXUIDFH�WKHUH�LV�WKH�UHPDLQV�
RI�D�JUH\LVK�EODFN����<5�������,W�LV�OLNHO\�WR�EH�RI�ODWH�PHGLHYDO�RU�HDUO\�SRVW�PHGLHYDO�GDWH��0��-RQHV�
SHUV��FRPP���

$�IXUWKHU��XQVWUDWLILHG�VKHUG�RI�D�JUHHQ�JOD]HG�SRW�ZDV�IRXQG�LQ�WKH�KDQG�VWULSSLQJ�RI�WKH�SDWKZD\�WR�
WKH�ZHVW�RI�WKH�GULYH���3ODWH�����0��-RQHV��SHUV��FRPP���KDV�VXJJHVWHG�WKLV�LV�D�VKHUG�RI�&KHVKLUH�:DUH�
SRVVLEO\�IURP�WKH�ODWH���WK�FHQWXU\��

&RQFOXVLRQV�
7KH�VXUYLYLQJ�DUFKDHRORJ\�LQ�WKH�UHDU�JDUGHQ�RI�&RQZ\�9LFDUDJH�DSSHDUV�WR�EH�IUDJPHQWDU\�SUREDEO\�
RQO\�VXUYLYLQJ�LQ�SURWHFWHG�SRFNHWV��7KH�WZR�IUDJPHQWV�RI�ZDOOLQJ�GLVFRYHUHG�DUH�DW�VOLJKWO\�GLIIHUHQW�
OHYHOV�DQG�RI�GLIIHUHQW�FKDUDFWHUV��SRVVLEO\�VXJJHVWLQJ�WKH\�DUH�QRW�FRQWHPSRUDU\��&RQWH[W���ZDV�DW�D�
GHSWK�RI�DW�OHDVW�����PP�EHORZ�WKH�FXUUHQW�JURXQG�OHYHO�DQG�KDG�\HOORZ�FOD\�ERQGLQJ�PDWHULDO��
&RQWH[W����KRZHYHU��ZDV�RQO\�����±�����PP�EHORZ�WKH�FXUUHQW�JURXQG�OHYHO�DQG�QR�FOD\�ERQGLQJ�ZDV�
UHFRUGHG��&RQWH[W����KRZHYHU��ZDV�LQ�D�SURWHFWHG�DUHD�RI�WKH�JDUGHQ�ZLWKLQ�D�EHG�DORQJ�WKH�HDVWHUQ�
VLGH�RI�WKH�JDUGHQ�EHWZHHQ�D�PRGHUQ�SDWK�DQG�WKH�ERXQGDU\�ZDOO��

:KLOVW�QR�GDWLQJ�HYLGHQFH�ZDV�JDLQHG�IRU�&RQWH[W����&RQWH[W���ZDV�FXW�E\�D�VPDOO��VKDOORZ�IHDWXUH�
�&RQWH[W����ILOOHG�ZLWK�&RQWH[W����ZKLFK�FRQWDLQHG�D�VLQJOH�VKHUG�RI�SRWWHU\�ZKLFK�KDV�EHHQ�GDWHG�DV�
/DWH�0HGLHYDO�RU�HDUO\�3RVW�0HGLHYDO�GDWH��

%XWOHU�GXJ�WKUHH�VPDOO�WUHQFKHV�LQ�WKH�UHDU�JDUGHQ�RI�&RQZ\�9LFDUDJH�LQ�������)LJXUH����DV�SDUW�RI�KLV�
H[FDYDWLRQV��+H�VXJJHVWV�WKDW�D�ZDOO��:DOO�����FURVVHG�WZR�RI�WKH�WUHQFKHV�LQ�DQ�HDVW�ZHVW�GLUHFWLRQ�
ZKLFK�FRUUHVSRQGHG�WR�WKH�SRVLWLRQ�RI�D�VKHG�RQ�D�SODQ�RI������DQG�WKDW�D�ZDOO�UDQ�QRUWK�VRXWK�LQ�KLV�
7UHQFK���ZKLFK�KH�VXJJHVWHG�UHODWHG�WR�D�VKHG�VKRZQ�RQ�WKH������2UGQDQFH�6XUYH\�PDS��%XWOHU�
������������1HLWKHU�RI�WKHVH�ZDOOV�DSSHDU�WR�DOLJQ�ZLWK�WKH�ZDOO�IUDJPHQWV�UHFRYHUHG�IURP�WKH�
ZDWFKLQJ�EULHI��)LJXUH����DQG�DUH�SUREDEO\�IURP�GLIIHUHQW�VWUXFWXUHV���

,W�LV�SRVVLEOH�WKDW�&RQWH[W���PD\�UHODWH�WR�WKH�SRVW�PHGLHYDO�DFWLYLW\�VXJJHVWHG�E\�WKH�PDSSLQJ�DQG�LW�
LV�QRWDEOH�WKDW�LW�DSSHDUHG�WR�KDYH�D�IUDJPHQW�RI�D�UDPPHG�FOD\�VXUIDFH�RQ�LWV�QRUWKHUQ�HGJH��
VXJJHVWLQJ�DQ�DFWLYH�OHYHO�UDWKHU�WKDQ�VXUYLYLQJ�IRRWLQJV���

$FNQRZOHGJHPHQWV�
7KH�SURMHFW�ZDV�FRPPLVVLRQHG�E\�$OILH�6WHSKHQVRQ�%R\OHV�RI�'RQDOG�,QVDOO�$VVRFLDWHV�RQ�EHKDOI�RI�
7KH�&KXUFK�LQ�:DOHV��7KDQNV�DUH�GXH�WR�5KRGUL�:LOOLDPV�DQG�KLV�WHDP�IRU�WKHLU�VXSSRUW�GXULQJ�WKH�



ϱ�
�

ILHOGZRUN��7KH�SURMHFW�ZDV�PRQLWRUHG�E\�7RP�)LOGHV�IRU�WKH�*Z\QHGG�$UFKDHRORJLFDO�3ODQQLQJ�
6HUYLFH��

5HIHUHQFHV�
$VKEHH��-�$��������&RQZ\�&DVWOH�DQG�7RZQ�:DOOV��&DGZ�

%URRNV��,�3�������&RQZ\�9LFDUDJH�*DUGHQV�$UFKDHRORJLFDO�(YDOXDWLRQ��($6�&OLHQW�UHSRUW���������

%URRNV��,�3��������([FDYDWLRQV�DW�&RQZ\�9LFDUDJH�*DUGHQV��$UFKDHRORJ\�LQ�:DOHV�������������

%XWOHU��/��$��6���������$Q�([FDYDWLRQ�LQ�WKH�9LFDUDJH�*DUGHQ��&RQZD\��������$UFKDHRORJLD�
&DPEUHQVLV�&;,,,���������

%XUWRQ��-�DQG�6W|EHU��.�������$EEH\V�DQG�3ULRULHV�RI�0HGLHYDO�:DOHV��8QLYHUVLW\�RI�:DOHV�3UHVV�

5HHV��&��DQG�-RQHV�0���������5HVXOWV�RI�$UFKDHRORJLFDO�:RUNV�$UFKDHRORJLFDO�:DWFKLQJ�%ULHI�DW�
&RQZ\�9LFDUDJH�*DUGHQ�1*5�6+��������������&5�$UFKDHRORJ\�3URMHFW�1XPEHU�
&5���������

�

�



5HSURGXFHG�IURP�WKH�([SORUHU70�2/�������������VFDOH
E\�SHUPLVVLRQ�RI�WKH�2UGQDQFH�6XUYH\���RQ�EHKDOI�RI
7KH�&RQWUROOHU�RI�+HU�0DMHVW\
V�6WDWLRQDU\�2IILFH

��&URZQ�&RS\ULJKW�����
$OO�5LJKWV�5HVHUYHG�/LFHQFH�1XPEHU�$/����������

)LJXUH����/RFDWLRQ
6FDOH���������
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)LJXUH����/RFDWLRQ�RI�%XWOHU
V�7UHQFKHV
)URP�%XWOHU�������)LJXUH��
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'ULYH
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6FDOH������

%DVHG�RQ�'UDZLQJ�%'�79&�������
E\�'RQDOG�,QVDOO�$VVRFLDWHV

*UDYHO
3DWK
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)LJXUH����3KRWRJUDPPHWULF�,PDJH�RI�WKH�*DUGHQ�:DOO�EHIRUH�'HPROLWLRQ
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)LJXUH����/RFDWLRQ�RI�WKH�$UFKDHRORJ\
6FDOH������
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3ODWH����,URQ�UDLO�IURP�&RQWH[W���
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$SSHQGL[����6SHFLILFDWLRQ�

6SHFLILFDWLRQ�IRU�DQ�$UFKDHRORJLFDO�:DWFKLQJ�%ULHI�DW�&RQZ\�9LFDUDJH��
5RVH�+LOO�6WUHHW��&RQZ\��3ODQQLQJ�UHI����������

�
&RPSLOHG�E\�,�3��%URRNV����������

��� 1RQ�7HFKQLFDO�6XPPDU\�
�����,W�LV�LQWHQGHG�WR�FRQVWUXFW�D�QHZ�YHKLFOH�DFFHVV�WR�WKH�&RQZ\�9LFDUDJH�RQWR�5RVH�+LOO�

6WUHHW��7KLV�LV�ZLWKLQ�WKH�&RQZ\�&RQVHUYDWLRQ�DUHD������DQG�SDUW�RI�WKH�:RUOG�+HULWDJH�
$UHD� ���� �&RQZ\� &DVWOH� DQG� 7RZQ� :DOOV��� $OWKRXJK� HDUOLHU� DUFKDHRORJLFDO� ZRUN�
UHYHDOHG�QR�VLJQLILFDQW�DUFKDHRORJ\�WR�WKH�VRXWK�RI�WKH�FXUUHQW�YLFDUDJH��LW�LV�FRQVLGHUHG�
WKDW� WKHUH� LV� D� OHYHO� RI� ULVN� WKDW� VRPH� DUFKDHRORJ\� PD\� EH� SUHVHUYHG� LQ� WKLV� DUHD��
7KHUHIRUH�� WKH�*Z\QHGG�$UFKDHRORJLFDO�3ODQQLQJ�6HUYLFH�KDYH�UHFRPPHQGHG� WKDW�D�
FRQWLQXRXV� ZDWFKLQJ� EULHI� EH� FDUULHG� RXW� RQ� WKH� JURXQGZRUNV� DVVRFLDWHG� ZLWK� WKLV�
GHYHORSPHQW��

��� %DFNJURXQG�
�����,W�LV�LQWHQGHG�WR�UHRUJDQLVH�WKH�DFFHVV�WR�WKH�&RQZ\�9LFDUDJH�VR�WKDW�WKHUH�LV�YHKLFOH�

DFFHVV�IURP�5RVH�+LOO�6WUHHW��)LJXUHV���DQG����

�����7KH� 9LFDUDJH� *DUGHQ� ZDV� VXEMHFW� WR� D� FDPSDLJQ� RI� DUFKDHRORJLFDO� H[FDYDWLRQ� E\�
/�$�6�� %XWOHU� SULRU� WR� WKH� EXLOGLQJ� RI� WKH� FXUUHQW� YLFDUDJH� LQ� ����� �%XWOHU� �������
$OWKRXJK�WKH�H[FDYDWLRQ�FRQVLVWHG�RI�D�VHULHV�RI�VOLW�WUHQFKHV�LW�ORFDWHG�D�VHULHV�RI�ZDOOV�
PDLQO\�LQ�WKH�QRUWKHUQ�KDOI�RI�WKH�SORW��%XWOHU�WKRXJKW�WKHVH�ZDOOV�FRXOG�SRVVLEO\�EHLQJ�
RQH�RI�WKH�RIILFLDO�ORGJLQJV�WKRXJKW�WR�KDYH�EHHQ�EXLOW�QHDU�WR�WKH�0LOO�*DWH��%XWOHU�
���������������DQG�WKDW�WKH\�KDG�EHHQ�GHVWUR\HG�DQG�QRW�UH�EXLOW�DIWHU�WKH�*O\QGZU�
5HYROW�RI�������

�����$OWKRXJK�SUHYLRXVO\�WKH�DUHD�RI�WKH�JDUGHQ�ZDV�VFKHGXOHG�LW�ZDV�GH�VFKHGXOHG�LQ�������

�����,Q� ����� (QJLQHHULQJ� $UFKDHRORJLFDO� 6HUYLFHV� /WG� FDUULHG� RXW� DQ� DUFKDHRORJLFDO�
HYDOXDWLRQ�LQ�WKH�9LFDUDJH�*DUGHQV�LQ�DGYDQFH�RI�D�SODQQHG�H[WHQVLRQ�WR�WKH�YLFDUDJH��
7ZR�WUHQFKHV�ZHUH�H[FDYDWHG��7U���WR�WKH�VRXWK�RI�WKH�9LFDUDJH�DQG�7U���WR�WKH�QRUWK�
ZHVW��:KLOVW�7U���FRQWDLQHG�GHHSO\�VWUDWLILHG�DUFKDHRORJLFDO�UHPDLQV�LQFOXGLQJ�ZKDW�
ZDV�SUREDEO\�WKH�VRXWKHUQ�ERXQGDU\�RI�WKH�DEEH\�SUHFLQFW�DQG�D�VHULHV�RI�UHPDLQV�IURP�
D�SRVVLEOH�SUH�DEEH\�SKDVH�RI�DFWLYLW\��%URRNV��������7U����KRZHYHU��FRQWDLQHG�OLWWOH�
H[FHSW�IRU�WKH�ZDWHU�VXSSO\�WR�WKH�YLFDUDJH��

�����,Q������&5�$UFKDHRORJ\�FDUULHG�RXW�DQ�DUFKDHRORJLFDO�ZDWFKLQJ�EULHI�RQ�D�WHVW�SLW�GXJ�
DV� SDUW� RI� WKH� SODQQLQJ� IRU� WKH� FXUUHQW� GHYHORSPHQW� �5HHV� DQG� -RQHV� ������� 1R�
VLJQLILFDQW�DUFKDHRORJ\�ZDV�UHFRUGHG��

��� 2EMHFWLYHV�
�����7KH�SULQFLSDO�REMHFWLYH�RI�WKH�SURSRVHG�ZDWFKLQJ�EULHI�DUH�DV�IROORZV��

�������7R�UHFRUG�DQ\�DUFKDHRORJLFDO�IHDWXUHV�GLVWXUEHG�E\�WKH�JURXQG�ZRUNV�DVVRFLDWHG�
ZLWK�WKH�FRQVWUXFWLRQ�RI�WKH�QHZ�DFFHVV�WR�WKH�YLFDUDJH��

� �



���
�

��� )LHOGZRUN�3URJUDP�
�����$�FRQWLQXRXV�DUFKDHRORJLFDO�ZDWFKLQJ�EULHI�RQ�DOO�JURXQG�ZRUNV�DVVRFLDWHG�ZLWK�WKH�

FUHDWLRQ�RI�WKH�QHZ�DFFHVV�
�����$QDO\VLV�

�������$UFKLYH�SUHSDUDWLRQ�
�������5HSRUW�SUHSDUDWLRQ�

��� 0HWKRGRORJ\�
�����)LHOGZRUN�

�������$�VXLWDEO\�TXDOLILHG�DUFKDHRORJLVW�ZLOO�EH�SUHVHQW�GXULQJ�DOO�VRLO�PRYLQJ�DFWLYLWLHV��
DOORZLQJ�IRU�WKH�ORFDWLRQ�DQG�UHFRUGLQJ�RI�DQ\�DUFKDHRORJLFDO�IHDWXUHV�RU�GHSRVLWV�
ZLWKLQ�WKHVH�DUHDV��

�������,W�ZLOO�EH�HQFRXUDJHG�WKDW�DOO�WRSVRLO�DQG�VXSHUILFLDO�GHSRVLWV�ZLOO�EH�UHPRYHG�XVLQJ�
D�VPRRWK�IDFHG�EXFNHW��

�������6HOHFWLYH�KDQG�FOHDQLQJ�ZLOO�EH�XQGHUWDNHQ�WR�GHILQH�DQ\�DUFKDHRORJLFDO�IHDWXUHV�
UHFRUGHG�GXULQJ�WRSVRLOLQJ��

�������$�PLQLPXP�RI�����RI�HDFK�RI�WKH�OLQHDU�IHDWXUHV�DQG�����RI�HDFK�GLVFUHWH�IHDWXUH�
ZLOO�EH�H[FDYDWHG��

��������� $OO�UHODWLRQVKLSV�EHWZHHQ�DUFKDHRORJLFDO�IHDWXUHV�ZLOO�EH�LQYHVWLJDWHG��
��������� 6SHFLILF� IHDWXUHV� RI� VLJQLILFDQW� DUFKDHRORJLFDO� LPSRUWDQFH� �VXFK� DV�

JUDYHV�RU�IHDWXUHV�ZLWK�VLJQLILFDQW�GHSRVLWV��ZLOO�EH�IXOO\�H[FDYDWHG��
�������$OO� IHDWXUHV� RU� DUFKDHRORJLFDOO\� VLJQLILFDQW� GHSRVLWV� UHYHDOHG� ZLOO� EH� IXOO\�

UHFRUGHG�LQFOXGLQJ��
��������� $�ZULWWHQ�GHVFULSWLRQ�RI�GHSRVLW��W\SH��FRPSRQHQWV�HWF��
��������� +DQG�GUDZQ�SODQV�DQG�VHFWLRQV�DW�VXLWDEOH�VFDOHV��7\SLFDOO\�SODQV�ZLOO�EH�

GUDZQ�DW�D�VFDOH�RI������RU�JUHDWHU�DQG�VHFWLRQV�DW�D�VFDOH�RI�������
��������� 3KRWRJUDSKV�ZLOO�EH�WDNHQ�ZLWK�1LNRQ�9��'LJLWDO�&DPHUD�DW�D�UHVROXWLRQ�

RI������03�
��������� ,I�DSSURSULDWH�SKRWRJUDSKV�ZLOO�EH�WDNHQ�ZLWK�D�3DQDVRQLF�/XPL[�'&�

)7�� FDPHUD� RQ� DQ� H[WHQGDEOH� SROH��7KHVH� SKRWRJUDSKV�ZLOO� EH� SURFHVVHG�
ZLWK�$JLVRIW�0HWDVKDSH�Y��������WR�SURGXFH�SKRWRJUDPPHWULF�LPDJHV�RI�WKH�
WUHQFKHV��

��������� 3ODQ� GUDZLQJV� VKRZLQJ� WKH� H[WHQW� DQG� QDWXUH� RI� DQ\� DUFKDHRORJLFDO�
GHSRVLWV�RU�IHDWXUHV�HQFRXQWHUHG��

��������� 6HFWLRQ�GUDZLQJV�RI�DQ\�IHDWXUHV�UHFRUGHG�WR�UHFRUG�YHUWLFDO�VWUDWLJUDSK\��
�������7KH�SKRWRJUDSKV�ZLOO�LQFOXGH�PHWULF�VFDOHV�
�������$OO�DUWHIDFWV�DQG�HFRIDFWV�ZLOO�EH�UHFRUGHG�E\�FRQWH[W��
�������(DFK�GHSRVLW�� IHDWXUH�RU� OD\HU�ZLOO�EH� LGHQWLILHG�E\�D�XQLTXH�FRQWH[W�QXPEHU� WR�

ZKLFK�DOO�RWKHU�UHFRUGV�ZLOO�EH�UHODWHG�
�������:KHUH�SRVVLEOH��HOHYDWLRQ�GUDZLQJV�RI�IHDWXUH�KDOI�VHFWLRQV�WR�UHFRUG�YHUWLFDO�

VWUDWLJUDSK\��



���
�

��������:KHUH�DSSURSULDWH��GHSRVLWV�ZLOO�EH�VDPSOHG�IRU�HQYLURQPHQWDO��GDWLQJ�RU�
WHFKQRORJLFDO�HYLGHQFH��6DPSOHV�ZLOO�EH�IXOO\�UHFRUGHG�DQG�SDFNHG�DSSURSULDWHO\�
IRU�IXWXUH�DQDO\VLV��

����������6DPSOLQJ�ZLOO�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�WKH�SURFHGXUHV�RXWOLQHG�
LQ� (QJOLVK� +HULWDJH�� ������ (QYLURQPHQWDO� $UFKDHRORJ\�� $� JXLGH� WR� WKH�
WKHRU\� DQG� SUDFWLFH� RI� PHWKRGV�� IURP� VDPSOLQJ� DQG� UHFRYHU\� WR� SRVW�
H[FDYDWLRQ��

����������%XON�VDPSOHV�DUH�OLNHO\�WR�EH�LQ�WKH�UDQJH�RI����±���O�GHSHQGLQJ�RQ�WKH�
UHDVRQ�IRU�WKH�VDPSOH�DQG�WKH�DYDLODELOLW\�RI�VXLWDEOH�PDWHULDO��

�������� ,I� KXPDQ� UHPDLQV� DUH� HQFRXQWHUHG� DOO�ZRUNV�ZLOO� VWRS� XQWLO� WKH� DSSURSULDWH�
SHUPLVVLRQV�KDYH�EHHQ�REWDLQHG��$�IXUWKHU�VSHFLILFDWLRQ�ZLOO�EH�VXEPLWWHG�WR�GHWDLO�
WKH�H[FDYDWLRQ�RI�DQ\�KXPDQ�UHPDLQV�DQG�WKH�VXEVHTXHQW�VSHFLDOLVW�UHSRUWV��

�����7KH� *Z\QHGG� $UFKDHRORJLFDO� 3ODQQLQJ� VHUYLFH� ZLOO� EH� QRWLILHG� LPPHGLDWHO\� LI�
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WKH�HYDOXDWLRQ�ZLOO�SURJUHVV�LPPHGLDWHO\�RQ�WR�WKH�DUFKLYH�UHSRUW���
�������,I� VLJQLILFDQW� DUFKDHRORJLFDO� UHPDLQV�IHDWXUHV�GHSRVLWV� DUH� HQFRXQWHUHG�� 2Q�

FRPSOHWLRQ�RI�WKH�ILHOGZRUN�DQ�DVVHVVPHQW�RI�WKH�DUFKDHRORJLFDO�UHFRUG�IURP�WKH�
VLWH��ZLOO�EH�PDGH�DQG�WKH�SURMHFW�GHVLJQ�XSGDWHG��,QFOXGLQJ�DQ�HVWLPDWH�RQ�WKH�
FRVW�RI�WKH�SRVW�H[FDYDWLRQ�SURFHVV��

�������2Q�DSSURYDO�RI�WKH�XSGDWHG�SURMHFW�GHVLJQ�WKH�IXOO�DUFKDHRORJLFDO�UHSRUW�ZLOO�EH�
XQGHUWDNHQ�WR�LQFOXGLQJ�WKH�FRPPLVVLRQLQJ�RI�DOO�VSHFLDOLVW�UHSRUWV�UHFRPPHQGHG�
E\�WKH�UHYLVHG�SURMHFW�GHVLJQ��

�����)LQGV�
�������7KH�LQWHQVLRQ�LV�WR�DUFKLYH�DQ\�VXLWDEOH�ILQGV�ZLWK�6725,(/�LQ�%DQJRU���
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FRQVXOWDWLRQ�ZLWK�WKH�&XUDWRULDO�$UFKDHRORJLVW��
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DJUHHG�LQ�FRQVXOWDWLRQ�ZLWK�WKH�&XUDWRULDO�$UFKDHRORJLVW�
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�������7KH�GLJLWDO�DUFKLYH�ZLOO�EH�SUHSDUHG�LQ�OLQH�ZLWK�5R\DO�&RPPLVVLRQ�RQ�$QFLHQW�
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��������� 7KH�UHVXOWV�RI�WKH�:DWFKLQJ�%ULHI��
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(QYLURQPHQW�5HFRUG�
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������,QLWLDO�ZULWWHQ�QRWHV�ZLOO�EH�PDGH�RQ�DQ�³L�3DG´�XVLQJ�WKH�³3DJHV´�DSS��7KHVH�ZLOO�EH�
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$SSHQGL[����&RQWH[W�6XPPDU\�
&RQWH[W� &RQWH[W�7\SH� 5HODWLRQVKLSV� 'HVFULSWLRQ�
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