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1*5�

&HQWUHG�RQ��6+�������������

6WDWXV�
1351��:LWKLQ��������%RQWQHZ\GG��

351��:LWKLQ��������%RQWQHZ\GG�/DQGVFDSH��
�����������&RQWDLQV���������*HRSK\VLFDO�$QRPDO\���
����������������������������������%RQWQHZ\GG�6FKRRO��

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

7KH�HYDOXDWLRQ�FRQVLVWHG�RI�ILYH�WUHQFKHV�GXJ�ZLWKLQ�WKH�DUHD�RI�<VJRO�%RQWQHZ\GG��ODUJHO\�WR�WKH�
ZHVW�DQG�VRXWK�RI�WKH�FXUUHQW�VFKRRO�EXLOGLQJV��7UHQFK���ZDV�DGMDFHQW�WR�WKH�WDUPDF�SOD\JURXQG�DQG�
ZDV�GHVLJQHG�WR�VDPSOH�WKH�WRLOHW�EORFN�ZKLFK�PDS�HYLGHQFH�VXJJHVWV�VKRXOG�KDYH�UXQ�DORQJ�WKH�
ZHVWHUQ�VLGH�RI�WKH�SOD\JURXQG��7KH�RWKHU�WUHQFKHV�ZHUH�SRVLWLRQHG�WR�VDPSOH�DUHDV�RI�WKH�SOD\LQJ�
ILHOGV��ZLWK�7UHQFK���DOVR�VDPSOLQJ�D��IHLQW��PDJQHWLF�DQRPDO\�UHFRUGHG�LQ�WKH�)OX[JDWH�*UDGLRPHWHU�
VXUYH\��%URRNV�������

$�ZDWFKLQJ�EULHI�ZDV�DOVR�KHOG�RQ�WKH�H[FDYDWLRQ�RI�QHZ�GUDLQV�DORQJ�WKH�VRXWKHUQ�DQG�HDVWHUQ�VLGHV�
RI�WKH�FXUUHQW�EXLOGLQJV��7KLV�GUDLQDJH�ZRUNV�DOVR�LQFOXGHG�WZR�WHPSRUDU\�GUDLQV�ZKLFK�FXW�WKH�WDUPDF�
SOD\JURXQG�WR�WKH�ZHVW�RI�WKH�ROG�VFKRRO�EXLOGLQJV����

$UFKDHRORJLFDO�%DFNJURXQG�
*Z\QHGG�&RXQW\�&RXQFLO�ZLVK�WR�UHGHYHORS�WKH�H[LVWLQJ�%RQWQHZ\GG�6FKRRO�H[WHQGLQJ�WKH�IRRWSULQW�
RI�WKH�FXUUHQW�VFKRRO�EXLOGLQJV��$V�SDUW�RI�WKH�GHYHORSPHQW��LW�LV�LQWHQGHG�WR�SODFH�D�VHULHV�RI�
WHPSRUDU\�EXLOGLQJV�RQ�WKH�FXUUHQW�WDUPDF�SOD\JURXQG�EHWZHHQ�WKH�FXUUHQW�EXLOGLQJ�DQG�WKH�ROG�VFKRRO�
IURQWLQJ�RQWR�'RO�%XHQR���

,Q�6HSWHPEHU������*Z\QHGG�&RXQFLO�FRPPLVVLRQHG�D�)OX[JDWH�*UDGLRPHWHU�VXUYH\�IURP�
(QJLQHHULQJ�$UFKDHRORJLFDO�6HUYLFHV�/WG��%URRNV�������ZKLFK�FRYHUHG�WKH�SOD\LQJ�ILHOG�WR�WKH�QRUWK�
ZHVW�RI�WKH�FXUUHQW�VFKRRO�EXLOGLQJV��2QO\�D�OLPLWHG�QXPEHU�RI�PDJQHWLF�DQRPDOLHV�RI�SRWHQWLDO�
DUFKDHRORJLFDO�RULJLQV�ZHUH�ORFDWHG��KRZHYHU��LW�ZDV�QRW�SRVVLEOH�WR�FRYHU�WKH�DUHD�QHDU�WR�WKH�FXUUHQW�
VFKRRO�EXLOGLQJ�EHFDXVH�RI�WKH�OHYHO�RI�PRGHUQ�PDJQHWLF�GLVWXUEDQFH�DQG�WKH�DUHD�QHDU�WR�WKH�RULJLQDO�
EXLOGLQJV�ZDV�XQGHU�WDUPDF��

,Q�0D\������D�GHVNWRS�VWXG\�DQG�VWDQGLQJ�EXLOGLQJ�UHFRUGLQJ�RI�WKH�ROG�VFKRRO�ZDV�FRPPLVVLRQHG�
�%URRNV�������ZKLFK�LQFOXGHG�D�PDS�UHJUHVVLRQ�DQDO\VLV�VKRZLQJ�WKH�GHYHORSPHQW�RI�WKH�VFKRRO��
SDUWLFXODUO\�LQ�WKH�SHULRG������±�������7KH�VFKRRO�ZDV�IRXQGHG�LQ������E\�WKH�1DWLRQDO�6RFLHW\�IRU�
3URPRWLQJ�WKH�(GXFDWLRQ�RI�WKH�3RRU�LQ�WKH�3ULQFLSOHV�RI�WKH�(VWDEOLVKHG�&KXUFK�WKURXJKRXW�(QJODQG�
DQG�:DOHV�DQG�UHPDLQHG�LQ�WKH�FRQWURO�RI�WKH�$QJOLFDQV�XQWLO������ZKHQ�LW�ZDV�WUDQVIHUUHG�LQWR�WKH�
FRQWURO�RI�WKH�ORFDO�DXWKRULW\��

$LPV�RI�WKH�(YDOXDWLRQ�DQG�:DWFKLQJ�%ULHI�
7R�HYDOXDWH�WKH�GHYHORSPHQW�DUHD�RI�WKH�QHZ�VFKRRO��LQFOXGLQJ�WR�WHVW�WKH�PDJQHWLF�DQRPDOLHV�
UHFRUGHG�LQ�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\��$OVR�WR�UHFRUG�DQ\�DUFKDHRORJLFDO�IHDWXUHV�GLVWXUEHG�E\�
WKH�JURXQG�ZRUNV�DVVRFLDWHG�ZLWK�WKH�QHZ�GUDLQDJH�ZRUNV�DVVRFLDWHG�ZLWK�WKH�WHPSRUDU\�EXLOGLQJV�RQ�
WDUPDF�SOD\JURXQG��

� �
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6800$5<�
(QJLQHHULQJ�$UFKDHRORJLFDO�6HUYLFHV�/WG�ZHUH�FRPPLVVLRQHG�WR�FDUU\�RXW�DQ�DUFKDHRORJLFDO�
HYDOXDWLRQ�DQG�ZDWFKLQJ�EULHI�ZLWKLQ�WKH�JURXQGV�RI�<VJRO�%RQWQHZ\GG�E\�*Z\QHGG�&RXQW\�&RXQFLO��
7KH�ILHOGZRUN�WRRN�SODFH�EHWZHHQ������������DQG�������������2QO\�D�OLPLWHG�QXPEHU�RI�
DUFKDHRORJLFDO�IHDWXUHV�ZHUH�ORFDWHG�ZKLFK�ZHUH�ODUJHO\�DVVRFLDWHG�ZLWK�WKH�VFKRRO�H[WHQGHG�LQ������
DQG�LWV�DVVRFLDWHG�EXLOGLQJ��7KH�EHVW�SUHVHUYHG�IHDWXUH�ZDV�WKH�JLUO¶V�WRLOHWV�ZKLFK�XVHG�WR�UXQ�DORQJ�
WKH�ZHVWHUQ�VLGH�RI�WKH�SOD\JURXQG��$�VWRQH�EXLOW�FKDPEHU��ZLWK�D�VODWH�VODE�URRI�ZDV�DOVR�UHFRUGHG�LQ�
WKH�VLGH�RI�WKH�WUHQFK�GXJ�DV�SDUW�RI�WKH�QHZ�GUDLQDJH��6RPH�GHWDLOV�RI�WKH������SOD\JURXQG�ZHUH�DOVR�
UHFRUGHG��

&RPLVL\QZ\G�(QJLQHHULQJ�$UFKDHRORJLFDO�6HUYLFHV�/WG�L�J\QQDO�JZHUWKXVLDG�DUFKDHROHJRO�D�EUvII�
JZ\OLR�DU�GLU�<VJRO�%RQWQHZ\GG�JDQ�*\QJRU�6LU�*Z\QHGG��'LJZ\GGRGG�\�JZDLWK�PDHV�UKZQJ�
�����������D�������������'LP�RQG�QLIHU�J\I\QJHGLJ�R�QRGZHGGLRQ�DUFKHROHJRO�D�OHROZ\G�D�RHGG�\Q�
J\V\OOWLHGLJ�\Q�EHQQDI�k
U�\VJRO�D�HVW\QQZ\G�\P������D
L�KDGHLODG�F\V\OOWLHGLJ��<�QRGZHGG�D�JDGZ\G�
RUDX�RHGG�WRLOHGDX¶U�PHUFKHG�D�DUIHUDL�UHGHJ�DU�K\G�RFKU�RUOOHZLQRO�\�PDHV�FKZDUDH��&RIQRGZ\G�
VLDPEU�ZHGL
L�KDGHLODGX�R�JHUULJ��J\GD�WKR�OOHFKL��KHI\G�DU�RFKU�\�IIRV�D�JORGGLZ\G�IHO�UKDQ�R
U�
GUDHQLDG�QHZ\GG��&RIQRGZ\G�UKDL�PDQ\OLRQ�DP�IDHV�FKZDUDH������KHI\G��

0HWKRGV�
)LYH�WUHQFKHV�ZHUH�H[FDYDWHG�ZLWKLQ�WKH�JURXQGV�RI�<VJRO�%RQWQHZ\GG��ODLG�RXW�DV�LQ�)LJXUH����7KH�
WRSVRLO�IURP�WKHVH�WUHQFKHV�ZDV�UHPRYHG�ZLWK�D����WRQQH�PHFKDQLFDO�H[FDYDWRU�XVLQJ�D�VPRRWK�IDFHG�
GLWFKLQJ�EXFNHW��$OO�ZRUN�DIWHU�WKLV�SRLQW�ZDV�FDUULHG�RXW�E\�KDQG��,W�ZDV�RULJLQDOO\�LQWHQGHG�WR�
H[FDYDWH�VL[�WUHQFKHV��KRZHYHU�WKH�SRVLWLRQ�RI�WKH�VL[WK�WUHQFK�ZDV�LQWHQGHG�WR�EH�QHDU�WR�WKH�FRXUVH�RI�
WKH�GUDLQDJH��,W�ZDV�QRW��WKHUHIRUH��SUDFWLFDO�WR�GLJ�D�WUHQFK�LQ�WKLV�ORFDWLRQ�DQG�WKH�SUHVHQFH�RI�WKH�
GUDLQDJH�WUHQFK�ZDV�XVHG�WR�HYDOXDWH�WKH�GHSRVLWV�LQ�WKLV�DUHD�RI�WKH�ILHOG��

)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��

)RU�WKH�ZDWFKLQJ�EULHI��WKH�WUHQFKHV�H[FDYDWHG�IRU�WKH�QHZ�GUDLQV�ZHUH�REVHUYHG�DQG�DQ\�
DUFKDHRORJLFDO�IHDWXUHV�UHFRUGHG�DV�DERYH��

5HVXOWV�
(YDOXDWLRQ�

)LYH�WUHQFKHV�ZHUH�H[FDYDWHG�WR�VDPSOH�DUHDV�RI�NQRZQ�DUFKDHRORJ\�DQG�DUHDV�ZKHUH�QR�SUHYLRXV�
DUFKDHRORJLFDO�IHDWXUHV�ZHUH�NQRZQ��

7UHQFK����ZDV������[�����P�LQ�VL]H�DQG�ZDV�SRVLWLRQHG�WR�VDPSOH�WKH�RXWGRRU�WRLOHWV�DVVRFLDWHG�ZLWK�
WKH�JLUOV¶�VLGH�RI�WKH�SOD\JURXQG�DVVRFLDWHG�ZLWK�WKH������VFKRRO�EXLOGLQJV��)LJXUH����3ODWH�����7KHVH�
FDQ�EH�VHHQ�DV�FURSPDUNV�RQ�WKH�*RRJOH�(DUWK�LPDJH��)LJXUH����DQG�RQ�WKH�2UGQDQFH�6XUYH\�PDSSLQJ�
SXEOLVKHG�LQ�������)LJXUH�����$SSUR[LPDWHO\�����±�����PP�RI�WRSVRLO�ZDV�UHPRYHG�E\�PDFKLQH�IURP�
WKLV�WUHQFK�EHIRUH�LW�ZDV�FOHDQHG��E\�KDQG��

$W�WKH�HDVWHUQ�HQG�RI�7UHQFK����)LJXUH����3ODWH����LV�WKH�UHPDLQV�RI�WKH�JLUOV¶�WRLOHWV�ZKLFK�IRUPHG�WKH�
ZHVWHUQ�VLGH�RI�WKH�SOD\JURXQG��7KH�HDVWHUQ��RXWHU�ZDOO�ZDV�FRQVWUXFWHG�RI�EULFN�DQG�ZDV�DW�OHDVW��
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ϮϱϬ�ŵŵ�WKLFN��H[WHQGLQJ�EH\RQG�WKH�H[WHQW�RI�WKH�WUHQFK��:KLOVW�PRVW�RI�WKH�ZDOO�ZDV�FRYHUHG�LQ�
PRUWDU��WKH�LQQHU�VXUIDFH�KDG�EULFN�ODLG�LQ�D�KHDGHU�ERQG��:LWKLQ�WKH�EXLOGLQJ�ZDV�D�FRQFUHWH�FRUULGRU��
����PP�ZLGH�ZKLFK�ZDV�HGJHG�ZLWK�D�EDQG�RI�VODWH������PP�ZLGH�DORQJ�WKH�ZHVWHUQ�VLGH��,W�LV�
DVVXPHG�WKDW�WKLV�EDQG�RI�VODWH�PDUNHG�WKH�HGJH�RI�WKH�FXELFOHV���

7KH�FXELFOHV��WKHPVHOYHV�KDG�D�EULFN�SDYHPHQW�ZKLFK�DSSHDUV�WR�KDYH�EHHQ�GLYLGHG�LQWR�LQGLYLGXDO�
FXELFOHV�E\�D�OLQH�RI�EULFNV�ZKLFK�H[WHQGHG�LQWR�WKH�DUHD�RI�EURNHQ�FRQFUHWH�WR�WKH�UHDU��ZHVWHUQ�ZDOO�
RI�WKH�WRLOHW�EORFN��7KH�DUHD�RI�EURNHQ�FRQFUHWH�ZDV�����PP�ZLGH�DQG�RQ�WKH�EHWWHU�SUHVHUYHG��
VRXWKHUQ�VLGH��WKH�FXUYHG�HGJH�RI�WKH�SHGHVWDO�IRU�WKH�WRLOHW�LWVHOI�FDQ�EH�GHWHUPLQHG��7KH�QRUWKHUQ�
VLGH��KRZHYHU��ZDV�PRUH�GLVWXUEHG�ZLWK�EULFN�IUDJPHQWV�DQG�FREEOHV�PL[HG�LQ��

7KH�UHDU�ZDOO�RI�WKH�WRLOHW�EORFN�ZDV�D�VLQJOH�VNLQQHG��EULFN�ZDOO�ZKLFK�VXUYLYHV�IRU�DW�OHDVW�WKUHH�
FRXUVHV��3ODWH�����3DVVLQJ�WKURXJK�WKLV�ZDOO�ZDV�D�VHZHU�SLSH�����PP�LQ�GLDPHWHU�ZKLFK�IHG�LQWR�D�
SLSH�UXQQLQJ�SDUDOOHO�ZLWK�WKH�UHDU�RI�WKH�EORFN�ZKLFK�ZDV�����PP�LQ�GLDPHWHU��7KLV�SLSH�SUREDEO\�
UDQ�DORQJ�WKH�OHQJWK�RI�WKH�FRPSOHWH�WRLOHW�EORFN�DQG�LV�SUREDEO\�WKH�VDPH�SLSH�VHHP�LQ�WKH�ZDWFKLQJ�
EULHI�IRU�WKH�GUDLQDJH�ZRUNV��7KH�RXWIDOO�LV�XQNQRZQ��EXW�LW�LV�SRVVLEOH�WKDW�LW�VLPSO\�GLVFKDUJHG�LQWR�
WKH�$IRQ�*Z\UIDL��7KH�VHZDJH�SLSHV�VLW�ZLWKLQ�D�EURDG�WUHQFK������P�ZLGH��UXQQLQJ�DORQJ�WKH�UHDU�RI�
WKH�EXLOGLQJ��3ODWH�����

7UHQFK����ZDV������[�����P�LQ�VL]H�DQG�ZDV�GHVLJQHG�WR�VDPSOH�DQ�DUHD�ZKHUH�QR�DUFKDHRORJLFDO�
IHDWXUHV�ZHUH�NQRZQ�DV�WKH�DUHD�ZDV�XQVXLWDEOH�IRU�JHRSK\VLFDO�VXUYH\������PP�RI�WRSVRLO�ZDV�
UHPRYHG�DQG�QR�DUFKDHRORJLFDO�IHDWXUHV�ZHUH�UHFRUGHG��3ODWH�����7KH�WRSVRLO�ZDV�KHDYLO\�GLVWXUEHG�E\�
URRWV�IURP�WKH�WUHHV�JURZLQJ�DORQJ�WKH�EDQNV�RI�WKH�$IRQ�*Z\UIDL���3ODWH����

7UHQFK����ZDV�������[�����P�LQ�VL]H�ZLWK�����PP�RI�WRSVRLO��,W�ZDV�GHVLJQHG�WR�VDPSOH�D�³TXLHW´�DUHD�
RI�WKH�JHRSK\VLFDO�VXUYH\��1R�DUFKDHRORJ\�ZDV�QRWHG�IURP�WKLV�WUHQFK�DSDUW�IURP�WKH�RFFDVLRQDO�VKHUG�
RI�SRVW�PHGLHYDO�FHUDPLFV���3ODWH����

7UHQFK����ZDV�������[�����P�LQ�VL]H�DQG�ZDV�GHVLJQHG�WR�VDPSOH�D�SRWHQWLDO�PDJQHWLF�DQRPDO\�
UHFRUGHG�LQ�WKH�IOX[JDWH�JUDGLRPHWHU�VXUYH\��%URRNV�������351����������7KH�WRSVRLO�ZDV�EHWZHHQ�
����DQG�����PP�WKLFN�ZLWK�WKH�GHHSHU�DUHDV�FRUUHVSRQGLQJ�WR�WKH�PDJQHWLF�DQRPDOLHV�UHFRUGHG�LQ�WKH�
)OX[JDWH�*UDGLRPHWHU�VXUYH\��1R�FOHDU�HGJHV�ZHUH�GHILQHG�WR�WKH�GHHSHU�DUHDV�RI�WRSVRLO�DQG�LW�LV�
SUREDEOH�WKDW�WKH�PDJQHWLF�DQRPDOLHV�ZHUH�WKH�UHVXOW�RI�SDOHRFKDQQHOV�ZLWKLQ�WKH�IORRGSODLQ�RI�WKH�
$IRQ�*Z\UIDL���3ODWH����

7UHQFK����ZDV�������[�����P�LQ�VL]H�ZLWK�����PP�RI�WRSVRLO��3ODWH�����7KH�WUHQFK�ZDV�SRVLWLRQHG�WR�
EH�DV�FORVH�WR�WKH�IRRWSULQW�RI�WKH�SURSRVHG�QHZ�VFKRRO�EXLOGLQJ�ZLWKLQ�WKH�DYDLODEOH�ODQG��1R�
DUFKDHRORJ\�ZDV�QRWHV��DOWKRXJK�WKH�TXDQWLW\�RI�PRGHUQ�EXLOGLQJ�GHEULV�ZLWKLQ�WKH�WRSVRLO�ZDV�
QRWLFHDEO\�JUHDWHU�LQ�WKLV�WUHQFK��

:DWFKLQJ�%ULHI�
7KH�ZDWFKLQJ�EULHI�RI�WKH�ZRUNV�IRU�WKH�WHPSRUDU\�GUDLQDJH�ZRUNV�IRU�WKH�WUDQVLWLRQ�WR�WKH�QHZ�VFKRRO�
WRRN�SODFH�EHWZHHQ������������DQG�������������$�VHULHV�RI�WUHQFKHV��)LJXUH�����HDFK�DSSUR[LPDWHO\�
����P�ZLGH�ZDV�GXJ�ZLWK�D�PDFKLQH��KRZHYHU��WKH�XQGHUO\LQJ�VXEVRLO�FRQVLVWHG�RI�D�VDQG\�JUDYHO�ZLWK�
ODUJH�VWRQH�ERXOGHUV�WKDW�ZDV�QRW�YHU\�VWDEOH�LQ�SODFHV��$OVR��VRPH�RI�WKH�ERXOGHUV�ZHUH�ODUJHU�WKDQ�WKH�
ZLGWK�RI�WKH�WUHQFK�PHDQLQJ�WKDW�LQ�SODFHV�WKH�WUHQFK�QHHGHG�WR�EH�ZLGHU��

7KH�ORFDWLRQ�RI�WKH�IHZ�IHDWXUHV�ORFDWHG�DUH�VKRZQ�RQ�)LJXUH����$W�WKH�ZHVWHUQ�H[WHQW�RI�WKH�QHZ�GUDLQ�
D�GXPS�RI�PRGHUQ�EXLOGLQJ�GHEULV��3ODWHV���DQG�����ZDV�GLVFRYHUHG�FRYHULQJ�DQ�DUHD�DW�OHDVW�����P�
ZLGH��7KH�EXLOGLQJ�GHEULV�ZDV�RI�ODWH���WK�RU�HDUO\���VW�FHQWXU\�GDWH�DQG�ZDV�SUREDEO\�DVVRFLDWHG�ZLWK�
WKH�FRQVWUXFWLRQ�RI�WKH�FXUUHQW�VFKRRO�EXLOGLQJV��7KLV�GXPS�ZDV�H[WUHPHO\�ORRVHO\�SDFNHG�DQG�
UHVXOWHG�LQ�D�YHU\�XQVWDEOH�WUHQFK��



ϰ�
�

$W�D�GHSWK�RI�DSSUR[LPDWHO\�����PP�D�VHULHV�RI�DQLPDO�ERQHV�ZHUH�REVHUYHG�LQ�WKH�HGJH�RI�WKH�WUHQFK�
�3ODWH������7KHVH�ZHUH�RI�FDWWOH�DQG�SUREDEO\�UHSUHVHQWV�WKH�EXU\LQJ�RI�GHDG�VWRFN�EHIRUH�WKH�VFKRRO�
ZDV�H[WHQGHG�LQ�������1R�VLJQ�RI�WKH�SLW�LQ�ZKLFK�WKHVH�ERQHV�ZHUH�EXULHG�FRXOG�EH�GHWHUPLQHG�LQ�WKH�
VLGH�RI�WKH�WUHQFK��

1HDU�WR�WKH�SRLQW�ZKHUH�WKH�GUDLQ�LV�GLYLGHG�LQWR�WZR��WKH�UHDU�ZDOO�RI�WKH�WRLOHW�EORFN�ZDV�UHFRUGHG�
�3ODWHV����DQG�����WRJHWKHU�ZLWK�WKH�VHZDJH�SLSH�ZKLFK�UDQ�DORQJ�WKH�UHDU�RI�WKH�WRLOHW�EORFN��0LGZD\�
DORQJ�WKH�QRUWK�±�VRXWK�OHJ�RI�WKH�GUDLQDJH�D�VWRQH�EXLOW�FKDPEHU�ZDV�H[SRVHG�LQ�WKH�VLGH�RI�WKH�WUHQFK�
DW�6+��������������3ODWH�����7KH�FKDPEHU�ZDV������[�����PP�LQ�VL]H�DQG�ZDV�DW�OHDVW�����PP�GHHS��
,W�LV�EXLOW�RI�ERXOGHUV�DQG�KDV�D�VODWH�VODE�URRI��3ODWHV����±������7KH�HDVWHUQ�ZDOO��3ODWHV����DQG�����KDV�
D�FHUDPLF�GUDLQDJH�SLSH�VHW�MXVW�EHORZ�WKH�URRI�ZKLFK�LV�SDFNHG�E\�EULFNV��,�ZRXOG�VHHP�SUREDEOH�WKDW�
WKH�SLSH�ZDV�LQVHUWHG�DW�D�ODWHU�SHULRG��:KLOVW�WKH�VODWH�VODEV�DUH�VDZQ�WKHUH�LV�QR�VLJQ�RI�FLUFXODU�VDZ�
FXWV�ZKLFK�PD\�VXJJHVW�D�SRVVLEOH�FRQVWUXFWLRQ�GDWH�EHIRUH�WKH�ILUVW�KDOI�RI�WKH�QLQHWHHQWK�FHQWXU\�
�*Z\Q�������������1R�VLJQ�RI�WKH�ZHVWHUQ�IDFH�RI�WKH�FKDPEHU�ZDV�REVHUYHG�DQG�LW�PD\�EH�WKDW�WKLV�
IDFH�ZDV�RULJLQDOO\�RSHQ��KRZHYHU��LW�LV�HTXDOO\�OLNHO\�WKDW�SUHVVXUH�IURP�WKH�H[FDYDWLRQ�RI�WKH�WUHQFK�
SXVKHG�WKH�IDFH�LQ�UHVXOWLQJ�WKH�ERXOGHUV�VFDWWHUHG�ZLWKLQ�WKH�FKDPEHU��

$W�WKH�QRUWKHUQ�HQG�RI�WKH�GUDLQ�D�EULFN�FKDPEHU��3ODWH�����ZDV�ORFDWHG��7KLV�LV�SUHVXPDEO\�SDUW�RI�WKH�
GUDLQDJH�V\VWHP�IRU�WKH������VFKRRO��

,Q�WKH�VRXWKHUQ�OHJ�RI�WKH�QHZ�GUDLQDJH�V\VWHP��WKH�UHPRYDO�RI�WKH�FXUUHQW�WDUPDF�VXUIDFH�RI�WKH�
UHYHDOHG�D�VHULHV�RI�WLOH�EDQGV�VHW�LQ�WKH�XQGHUO\LQJ�FRQFUHWH�VXUIDFH��)LJXUH����3ODWHV����DQG�����7KHVH�
DUH�SUREDEO\�VRPH�VRUW�RI�GHFRUDWLYH�HOHPHQW�VHW�LQ�WKH�FRQFUHWH�SOD\JURXQG�ODLG�LQ�������%URRNV�
�����������(DFK�RI�WKH�WLOHV�XVHG�IRU�WKLV�GHFRUDWLRQ�ZHUH�XS�����PP�ORQJ�DQG����PP�ZLGH��ZLWK�WKH�
KLQW�RI�D�VHULHV�RI�ULJKW�DQJOHV�ZLWKLQ�WKH�SDWWHUQ��

&RQFOXVLRQV�
%RWK�WKH�(YDOXDWLRQ�DQG�WKH�:DWFKLQJ�%ULHI�KDYH�UHYHDOHG�YHU\�OLWWOH�DUFKDHRORJ\�DSDUW�IURP�WKDW�
DVVRFLDWHG�ZLWK�WKH������H[WHQVLRQ�<VJRO�%RQWQHZ\GG��7KH�EHVW�SUHVHUYHG�IUDJPHQWV�DUH�SDUW�RI�WKH�
JLUOV¶�WRLOHWV�ZKLFK�ZHUH�DORQJ�WKH�ZHVWHUQ�VLGH�RI�WKH�SOD\JURXQG��ZKLFK�FDQ�DOVR�EH�VHHQ�DV�SDUFK�
PDUNV�RQ�WKH�*RRJOH(DUWK�LPDJH��)LJXUH�����7KHVH�ZHUH�SDUW�RI�D�UDQJH�RI�EXLOGLQJV�ZKLFK�UDQ�DORQJ�
WKH�ZHVWHUQ�VLGH�RI�WKH�SOD\JURXQG�ZLWK�WKH�ER\V¶�WRLOHWV�DW�RQH�HQG�DQG�WKH�JLUOV�DW�WKH�RWKHU�DV�LV�
VKRZQ�RQ�WKH������2UGQDQFH�6XUYH\�PDS��)LJXUH�����7KH�WRLOHWV�ZHUH�VHSDUDWHG�E\�WZR�RWKHU�URRPV�
ZKLFK�DUH�SUREDEO\�WKH�³SOD\VKHG´�PHQWLRQHG�LQ�WKH�VSHFLILFDWLRQ�IRU�WKH�SDLQWLQJ�RI�WKH�RXWVLGH�RI�WKH�
EXLOGLQJ�DQG�JOD]LQJ�RI�ERWK�WKH�VFKRRO�EXLOGLQJV�DQG�WKH�DQFLOODU\�EXLOGLQJV�RI�-XQH�������%URRNV�
�����������%HKLQG�WKLV�UDQJH�ZDV�D�VHZDJH�SLSH�OLQNLQJ�WKH�WZR�WRLOHW�UDQJHV��,W�LV�QRW�FHUWDLQ�ZKHUH�
WKLV�SLSH�GLVFKDUJHV��KRZHYHU��LW�UXQV��GRZQKLOO��WRZDUGV�WKH�$IRQ�*Z\UIDL��

7KH�PDLQ�IHDWXUH�UHFRUGHG�ZLWKLQ�WKH�ZDWFKLQJ�EULHI�ZDV�D�VWRQH�EXLOW�FKDPEHU�ZLWK�D�VODWH�VODE�URRI��
7KH�IXQFWLRQ�RI�WKLV�IHDWXUH�LV�XQFHUWDLQ��SDUWLFXODUO\�DV�LW�ZDV�QRW�SRVVLEOH�WR�VHH�WKH�ERWWRP�RI�WKH�
FKDPEHU��+RZHYHU��LW�LV�OLNHO\�WR�EH�DVVRFLDWHG�ZLWK�WKH�GUDLQDJH�IURP�WKH�VFKRRO��SRVVLEO\�DFWLQJ�DV�D�
FKDPEHU�WR�KROG�IORRG�ZDWHU�DQG�DOORZ�LW�WR�GLVVLSDWH�WKURXJK�WKH�VDQG\�JUDYHOV�RI�WKH�IORRG�SODLQ�RI�
WKH�$IRQ�*Z\UIDL��

7KH�SOD\JURXQG�ZRXOG�DSSHDU�WR�KDYH�EHHQ�GHFRUDWHG��RU�DW�OHDVW�GLYLGHG��ZLWK�UHG�FOD\�WLOHV�IRUPLQJ�
EDQGV�UXQQLQJ�DFURVV�DQG�DORQJ�WKH�SOD\JURXQG�ZLWKLQ�WKH�ER\V¶�SOD\JURXQG�WR�WKH�QRUWK��7KHVH�WLOHV�
ZHUH�RQO\�UHFRUGHG�LQ�D�OLPLWHG�DUHD�DQG�LW�PD\�EH�WKDW�RQO\�WKH�VRXWKHUQ�HQG�RI�WKH�ER\V¶�SOD\JURXQG�
ZDV�GHFRUDWHG�LQ�WKLV�ZD\��

7KH�RQO\�HYLGHQFH�IRU�D�SKDVH�RI�DFWLYLW\�EHIRUH�WKH������VFKRRO�H[WHQVLRQ�LV�WKH�DQLPDO�EXULDO�LQ�WKH�
VLGH�RI�WKH�GUDLQDJH�WUHQFK�ZKLFK�LV�DVVXPHG�WR�EH�WKH�GLVSRVDO�RI�IDOOHQ�VWRFN�LQ�WKH�ILHOG��

� �
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$FNQRZOHGJHPHQWV�
7KH�SURMHFW�ZDV�FRPPLVVLRQHG�E\�5LFKDUG�)DUPHU��3URJUDPPH�0DQDJHU��+RXVLQJ�DQG�3URSHUW\�
'HSDUWPHQW��*Z\QHGG�&RXQW\�&RXQFLO��7KH�SURMHFW�ZDV�PRQLWRUHG�E\�7RP�)LOGHV�IRU�WKH�*Z\QHGG�
$UFKDHRORJLFDO�3ODQQLQJ�6HUYLFH��7KDQNV�DUH�GXH�WR�0DWW�-RQHV�RI�&5�$UFKDHRORJ\�IRU�KLV�KHOS�
GXULQJ�ERWK�WKH�HYDOXDWLRQ�DQG�ZDWFKLQJ�EULHI��7KH�PDFKLQH�ZDV�SURYLGHG�E\�;73ODQW�/WG�DQG�GULYHQ�
ZLWK�VNLOO�E\�7HUU\��7KDQNV��DUH�DOVR�GXH�WR�WKH�FRQWUDFWRUV�RQ�VLWH�IRU�WKHLU�KHOS�IDFLOLWDWLQJ�WKH�
ZDWFKLQJ�EULHI��

5HIHUHQFHV�
%URRNV��,�3��������%RQWQHZ\GG�6FKRRO��*Z\QHGG��)OX[JDWH�*UDGLRPHWHU�6XUYH\��($6�&OLHQW�

5HSRUW���������

%URRNV��,�3��������%RQWQHZ\GG�6FKRRO�6WDQGLQJ�%XLOGLQJ�5HFRUG��($6�&OLHQW�5HSRUW�
��������

*Z\Q��'�������:HOVK�6ODWH��$UFKDHRORJ\�DQG�+LVWRU\�RI�DQ�,QGXVWU\��5R\DO�&RPPLVVLRQ�RQ�
WKH�$QFLHQW�DQG�+LVWRULFDO�0RQXPHQWV�RI�:DOHV��$EHU\VWZ\WK��



5HSURGXFHG�IURP�WKH�([SORUHU70���������������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����([WUDFW�IURP�WKH�*RRJOH(DUWK�LPDJH
5H�VFDOHG�WR������
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)LJXUH����([WUDFW�IURP�WKH�2UGQDQFH�6XUYH\��&DHUQDUYRQVKLUH�;9����PDS
SXEOLVKHG�LQ�����

5H�VFDOHG�WR��������

5HSURGXFHG�ZLWK�WKH�SHUPLVVLRQ�RI�WKH�1DWLRQDO�/LEUDU\�RI�6FRWODQG
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%ULFN
&RQFUHWH
6ODWH
6WRQH

)LJXUH����7UHQFK���SODQ
6FDOH�����

6FDU�RI�SHGLVWDO
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)LJXUH����'HFRUDWLYH�%DQGLQJ�LQ�WKH�3OD\JURXQG
6FDOH�����
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3ODWH����3KRWRJUDPPHWULF�SODQ�RI�7U���

�

3ODWH����'HWDLO�RI�WKH�7RLOHW�EORFN�LQ�7U���
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3ODWH����5HDU�ZDOO�RI�WKH�WRLOHW�EORFN�

�

3ODWH����7UHQFK�WR�WKH�UHDU�RI�WKH�WRLOHW�EORFN�LQ�7U���



���
�

�

3ODWH����7U����ORRNLQJ�HDVW�

�

3ODWH����7U����ORRNLQJ�6:�
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3ODWH����7U����ORRNLQJ�QRUWK�

�

3ODWH����7U����ORRNLQJ�1(�
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3ODWH����0RGHUQ�GLVWXUEDQFH�LQ�WKH�QHZ�GUDLQDJH�WUHQFK�

�

3ODWH�����0RGHUQ�GLVWXUEDQFH�LQ�WKH�QHZ�GUDLQDJH�WUHQFK�

�
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3ODWH�����:DOO�RI�WKH�WRLOHW�EORFN�FXW�E\�WKH�PRGHUQ�GUDLQDJH�

�

3ODWH�����6HFWLRQ�WKURXJK�WKH�ZDOO�RI�WKH�WRLOHW�EORFN�DQG�DVVRFLDWHG�GUDLQ�
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�

3ODWH�����$QLPDO�ERQHV�

�

3ODWH�����6WRQH�EXLOW�FKDPEHU�
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�

3ODWH�����5HDU�ZDOO�RI�WKH�VWRQH�FKDPEHU�

�

3ODWH�����1(�FRUQHU�RI�WKH�VWRQH�FKDPEHU�
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3ODWH�����6(�FRUQHU�RI�WKH�VWRQH�FKDPEHU�

�

3ODWH�����5HFWLILHG�FRPSRVLWH�LPDJH�RI�WKH�UHDU�ZDOO�RI�WKH�VWRQH�FKDPEHU�
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3ODWH�����%ULFN�FKDPEHU�

�

3ODWH�����'HFRUDWLYH�EDQGLQJ�ZLWKLQ�WKH�SOD\JURXQG�
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3ODWH�����5HFWLILHG�FRPSRVLWH�LPDJH�RI�WKH�GHFRUDWLYH�EDQGLQJ�LQ�WKH�SOD\JURXQG�

�
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$SSHQGL[����6SHFLILFDWLRQ�

6SHFLILFDWLRQ�IRU�DQ�$UFKDHRORJLFDO�(YDOXDWLRQ�DW�%RQWQHZ\GG�6FKRRO��
&DHUQDUIRQ�//����8)�

�
&RPSLOHG�E\�,�3��%URRNV������������

��� 1RQ�7HFKQLFDO�6XPPDU\�
�����,W� LV� SODQQHG� WR� FDUU\� RXW� FRQVWUXFWLRQ� ZRUNV� DW� <VJRO� %RQWQHZ\GG� LQFOXGLQJ� WKH�

UHEXLOGLQJ�DQG�H[WHQVLRQ�RI�WKH�FXUUHQW�VFKRRO�DQG�WKH�GHPROLWLRQ�RI�WKH�KLVWRULF�VFKRRO�
EXLOGLQJV�IURQWLQJ�RQWR�'RO�%XHQR��)LJXUH�����

�����*Z\QHGG� &RXQFLO� KDYH� DOUHDG\� FRPPLVVLRQHG� D� )OX[JDWH� *UDGLRPHWHU� ZLWKLQ� WKH�
SOD\LQJ� ILHOGV� DQG� D� GHVNWRS� VWXG\� DQG� VWDQGLQJ� EXLOGLQJ� UHFRUGLQJ� RI� WKH� KLVWRULF�
EXLOGLQJV�� 7KHVH� VXJJHVW� D� OHYHO� RI� SRWHQWLDO� DUFKDHRORJLFDO� DFWLYLW\� ZKLFK� ZLOO� EH�
HYDOXDWHG�E\�GLJJLQJ�D�VHULHV�RI�WUHQFKHV��

��� %DFNJURXQG�
�����,W� LV� LQWHQGHG� WR� UH�EXLOG�DQG�H[WHQG� WKH�FXUUHQW� VFKRRO�DW�%RQWQHZ\GG��&DHUQDUIRQ��

//����8)��
�����*Z\QHGG�&RXQFLO�KDYH�SUHYLRXVO\�FRPPLVVLRQHG�D�)OX[JDWH�*UDGLRPHWHU�VXUYH\�RI�

WKH� GHYHORSPHQW� DUHD� �%URRNV� ������ ZKLFK� KDG� D� OLPLWHG� QXPEHU� RI� PDJQHWLF�
DQRPDOLHV�ZKLFK�PD\�KDYH�DUFKDHRORJLFDO�RULJLQV���

�����$Q�DQDO\VLV�RI�WKH�KLVWRULF�PDSSLQJ�DOVR�VKRZV�SDUW�RI�WKH�VHUYLFH�UDQJHV��DV�SDUW�RI�WKH�
�����SKDVH�RI�WKH�VFKRRO�GHYHORSPHQW��LV�ZLWKLQ�WKH�SURSRVHG�GHYHORSPHQW��

�����$V�D�UHVXOW�RI�WKH�JHRSK\VLFDO�VXUYH\��7��)LOGHV��'HYHORSPHQW�&RQWURO�$UFKDHRORJLVW�
IURP�WKH�*Z\QHGG�$UFKDHRORJLFDO�3ODQQLQJ�6HUYLFH��KDV�UHFRPPHQGHG�D�SURJUDPPH�
RI�HYDOXDWLRQ�

��� 2EMHFWLYHV�
�����7KH�SULQFLSDO�REMHFWLYHV�RI�WKH�SURSRVHG�HYDOXDWLRQ�DUH�DV�IROORZV��

�������7R�HYDOXDWH�WKH�UHVXOWV�RI�WKH�JHRSK\VLFDO�VXUYH\�DQG�FKDUDFWHULVH�WKH�
DUFKDHRORJLFDO�UHFRUG��

��� )LHOGZRUN�3URJUDP�
�����$�SURJUDP�RI�ILHOG�ZRUN�LV�SURSRVHG�IRU�WKLV�DUHD�WKDW�ZLOO�LQFOXGH��

�������7KH�H[FDYDWLRQ�RI�WKUHH����[�����P�WUHQFKHV�DQG�WKUHH����[�����P�
�������$QDO\VLV�
�������$UFKLYH�SUHSDUDWLRQ�
�������5HSRUW�SUHSDUDWLRQ�

���0HWKRGRORJ\�
�����)LHOGZRUN�

�������7KH�WUHQFKHV�ZLOO�EH�ODLG�RXW�DV�LQ�)LJXUH���



���
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�������$OO�WRSVRLO�DQG�VXSHUILFLDO�GHSRVLWV�ZLOO�EH�UHPRYHG�XVLQJ�D�VPRRWK�IDFHG�EXFNHW�
XQGHU�FRQVWDQW�DUFKDHRORJLFDO�VXSHUYLVLRQ�DQG�PRQLWRULQJ��

�������7KH�WUHQFK�ZLOO�EH�FOHDQHG�E\�KDQG�DQG�DQ\�VXEVHTXHQW�H[FDYDWLRQ�ZLOO�DOVR�EH�
FDUU\�RXW�E\�KDQG��

�������$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�$NDVR�%UDYH���3OXV�FDPHUD��

ZLWK�D�UHVROXWLRQ�RI������03��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�*Z\QHGG�$UFKDHRORJLFDO�3ODQQLQJ�6HUYLFH�ZLOO�EH�QRWLILHG�LPPHGLDWHO\�LI�

VLJQLILFDQW�DUFKDHRORJLFDO�GHSRVLWV��IHDWXUHV�RU�DUWHIDFWV�DUH�ORFDWHG��
�������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�� IHDWXUHV� ZLOO� EH� VDPSOHG� WR� REWDLQ� GDWLQJ� DQG� IXQFWLRQDO�

HYLGHQFH���
�������� $OO�GLVFUHWH�IHDWXUHV�ZLOO�EH�H[FDYDWHG�E\�KDQG��ZKLOVW�D�PLQLPXP�RI������RI�

WKH�OHQJWK�RI� OLQHDU�IHDWXUHV�ZLOO�EH�VDPSOHG��7KH�DSSURDFK�WR�VSUHDGV�ZLOO�EH�
DVVHVVHG�RQ�VLWH�ZLWK�WKH�LQWHQVLRQ�RI�H[FDYDWLQJ�DSSUR[LPDWHO\�����RI�VSUHDGV�
EHLQJ�VDPSOHG��

��������: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��
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�������� ,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��

�����3RVW�([FDYDWLRQ�$QDO\VLV�
�������,I� WKHUH� LV� OLWWOH�� RU� QR�� DUFKDHRORJLFDO� GHSRVLWV�IHDWXUHV� RU� UHPDLQV� UHFRUGHG�

GXULQJ�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�D�VXLWDEOH�PXVHXP���
�������$Q\�IOLQW�DUWHIDFWV�ZLOO�EH�VWXGLHG�E\�,�3��%URRNV�IRU�(QJLQHHULQJ�$UFKDHRORJLFDO�

6HUYLFHV�/WG��
�������$Q\� SRWWHU\� ZLOO� EH� VWXGLHG� E\� DQ� DSSURSULDWH� VSHFLDOLVW� WR� EH� DJUHHG� LQ�

FRQVXOWDWLRQ�ZLWK�WKH�&XUDWRULDO�$UFKDHRORJLVW�
�������$Q\�PHWDO�RU�RWKHU�VSHFLDO�ILQGV�ZLOO�EH�VWXGLHG�E\�DQ�DSSURSULDWH�VSHFLDOLVW�WR�

EH�DJUHHG�LQ�FRQVXOWDWLRQ�ZLWK�WKH�&XUDWRULDO�$UFKDHRORJLVW�
�������$OO�FHUDPLF��ERQH�DQG�VWRQH�DUWHIDFWV�ZLOO�EH�FOHDQHG�DQG�SURFHVVHG�LPPHGLDWHO\�

IROORZLQJ�WKH�ZDWFKLQJ�EULHI��
�������0HWDO�DUWHIDFWV�ZLOO�EH�VWRUHG�DQG�PDQDJHG�RQ�VLWH�DFFRUGLQJ�WR�WKH�8.�,QVWLWXWH�

RI�&RQVHUYDWLRQ�*XLGHOLQHV��
�������$Q\�VDPSOHV�WDNHQ�IRU�HQYLURQPHQWDO�DQDO\VLV�ZLOO�EH�DVVHVVHG�DQG�VWXGLHG�E\�

DQ� DSSURSULDWH� VSHFLDOLVW� WR� EH� DJUHHG� LQ� FRQVXOWDWLRQ� ZLWK� WKH� &XUDWRULDO�
$UFKDHRORJLVW�

�������$OO� ILQGV�ZLOO� EH� EDJJHG� E\� FRQWH[W�ZLWK� WKH� H[FHSWLRQ� RI� FORVHO\� GDWDEOH� RU�
³VSHFLDO´�ILQGV�ZKLFK�ZLOO�EH�UHFRUGHG�ZLWK�D���'�SRVLWLRQ�DQG�ZLOO�EH�EDJJHG�
VHSDUDWHO\�

�������7KH�UHTXLUHPHQW�IRU�VSHFLDOLVW�DUFKDHRORJLFDO�UHSRUWV�ZLOO�EH�GLVFXVVHG�ZLWK�WKH�
&XUDWRULDO� $UFKDHRORJLVW�� 7KH� H[WHQW� DQG� FRVW� RI� DQ\� VXFK� UHSRUW� ZLOO� EH�
GLVFXVVHG�ZLWK�WKH�FOLHQW�DQG�D�VXLWDEOH�OHYHO�RI�UHVSRQVH�IRUPXODWHG�LQ�GLVFXVVLRQ�
EHWZHHQ�WKH�$UFKDHRORJLVW�DQG�WKH�&XUDWRULDO�$UFKDHRORJLVW��

�������� 7KH�LQLWLDO�UHSRUW�ZLOO�LQFOXGH�DQ�DVVHVVPHQW�RI�WKH�ILQGV�IURP�WKH�ZRUN�DQG�D�
UHFRPPHQGDWLRQ�IRU�IXUWKHU�VWXG\�LI�UHTXLUH��

�����$UFKLYH�3UHSDUDWLRQ�DQG�5HSRUW�3UHSDUDWLRQ�
�������7KH�UHJLRQDO�+LVWRULF�(QYLURQPHQW�5HFRUG�ZLOO�EH�FRQVXOWHG�LQ�RUGHU�WR�SODFH�

DQ\�DUFKDHRORJLFDO�IHDWXUHV�LQ�WKHLU�UHJLRQDO�SHUVSHFWLYH��
�������2Q�FRPSHWLWLRQ�RI�ILHOGZRUN�DQ�DUFKLYH�RI�WKH�UHVXOWV�ZLOO�EH�SUHSDUHG��
�������7KH�GLJLWDO�UHFRUGV�ZLOO�EH�DUFKLYHG�ZLWK�WKH�5R\DO�&RPPLVVLRQ�RQ�$QFLHQW�DQG�

+LVWRULF�0RQXPHQWV�RI�:DOHV��
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�������7KH�GLJLWDO�DUFKLYH�ZLOO�EH�SUHSDUHG�LQ�OLQH�ZLWK�5R\DO�&RPPLVVLRQ�RQ�$QFLHQW�
DQG�+LVWRULF�0RQXPHQWV�RI�:DOHV��������*XLGHOLQHV�IRU�GLJLWDO�DUFKLYHV�

�������7KH�GHSRVLWLRQ�RI�DQ\�ILQG�ZLWK�D�ORFDO�PXVHXP�ZLOO�EH�GLVFXVVHG�ZLWK�WKH�RZQHU�
DQG�WKH�GHYHORSPHQW�FRQWURO�DUFKDHRORJLVW�ZLWK�D�VWURQJ�UHFRPPHQGDWLRQ�WKDW�
DQ\�ILQGV�DUH�GHSRVLWHG�LQ�D�VXLWDEOH�ORFDO�PXVHXP��

�������$�VXPPDU\� UHSRUW� RQ� WKH� ILQGLQJV�RI� WKH� LQYHVWLJDWLRQV�ZLOO� EH� SUHSDUHG� DQG�
FRPSOHWHG� ZLWKLQ� IRXU� ZHHNV� IURP� FRPSOHWLRQ� RI� WKH� SURMHFW�� 7KLV� ZLOO�
VXPPDULVH�WKH�UHVXOWV�RI�WKH�SURMHFW�LQFOXGLQJ��

��������$�VLWH�ORFDWLRQ�SODQ�
��������$�SODQ�RI�WKH�VLWH�ORFDWLQJ�DQ\�IHDWXUHV�RU�DUFKDHRORJLFDO�GHSRVLWV�ORFDWHG��
��������$Q�RXWOLQH�PHWKRGRORJ\�
��������7KH�UHVXOWV�RI�WKH�(YDOXDWLRQ��
��������$�IXOO�ELEOLRJUDSK\�
��������$�FRS\�WKH�DJUHHG�VSHFLILFDWLRQ�
��������$Q�DVVHVVPHQW�RI�WKH�SRWHQWLDO�IRU�IXUWKHU�DUFKDHRORJLFDO�LQYHVWLJDWLRQ�
��������8S�WR�ILYH�FRSLHV�RI�WKH�UHSRUW�ZLOO�EH�SURYLGHG��
��������$�GLJLWDO�FRS\�RI�WKH�UHSRUW�ZLOO�DOVR�EH�SURYLGHG��
����������$�GLJLWDO� FRS\� RI� WKH� UHSRUW�ZLOO� EH� VXSSOLHG� WR� WKH�*Z\QHGG�+LVWRULF�

(QYLURQPHQW�5HFRUG�
����������$�GLJLWDO�FRS\�RI�WKH�UHSRUW�ZLOO�EH�VXSSOLHG�WR�*Z\QHGG�$UFKDHRORJLFDO�

3ODQQLQJ�6HUYLFH�
���������� 7KH�SUHSDUDWLRQ�RI�WKH�UHSRUW�ZLOO�FRQIRUP�WR�WKH�:HOVK�$UFKDHRORJLFDO�

7UXVWV������³*XLGDQFH�IRU�WKH�6XEPLVVLRQ�RI�'DWD�WR�WKH�:HOVK�+LVWRULF�
(QYLURQPHQW�5HFRUGV��+(5V�´�

��� 6WDII�
�����7KH�SURMHFW�ZLOO�EH�FDUULHG�RXW�E\�,DQ�%URRNV��3K'��%$��0&,I$���)6$�
�����7KH�VWDII�ZLOO�LQFOXGH�0��-RQHV��&5�$UFKDHRORJ\���

��� 7LPHWDEOH�

�����,W�LV�LQWHQGHG�WR�VWDUW�WKH�ILHOGZRUN�RQ���WK�$XJXVW�������

�����7KH�WUHQFKHV�ZLOO�EH�PDUNHG�RXW�ZLWK�D�VHULHV�RI�IODJV�

�����7KH�IROORZLQJ�DUH�HVWLPDWHV�RI�WKH�WLPH�UHTXLUHG��

�������0DUNLQJ�RXW����PDQ�GD\��WZR�SHRSOH�IRU�����GD\���

�������5HPRYDO�RI�WRSVRLO�ZLWK�WKH�PDFKLQH����GD\�

�������)LHOGZRUN����PDQ�GD\V��WZR�SHRSOH�IRU�IRXU�GD\V��

�������%DFNILOOLQJ����GD\�

�������$VVHVVPHQW�DQG�UHSRUW����GD\V�
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��� *HQHUDO�
�����&,I$�&RGH�RI�&RQGXFW�

�������$OO�VWDII�ZLOO�DELGH�E\��DQG�DOO�SURFHGXUHV�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�WKH�
&KDUWHUHG�,QVWLWXWH�IRU�$UFKDHRORJLVWV¶�&RGH�RI�&RQGXFW��

�����+HDOWK�DQG�6DIHW\�

�������($6�/WG�DGRSW�DQG�DGKHUH�WR�VDIH�ZRUNLQJ�SUDFWLFHV�DW�DOO�WLPHV���

�������$�FRS\�RI�WKH�FRPSDQ\¶V�JHQHUDO�VWDWHPHQW�RI�SROLF\�LV�DYDLODEOH�RQ�UHTXHVW��

�����6WDII�

�������7KH�SURMHFW�ZLOO�EH�GLUHFWHG�E\�'U�,�3��%URRNV�0&,I$�)6$�

�������3URMHFW�6WDII�ZLOO�LQFOXGH�'U�,�3��%URRNV�0&,I$�)6$�DQG�0��-RQHV�%$��

�����&XUDWRULDO�0RQLWRULQJ�

�������7KH�*Z\QHGG�$UFKDHRORJLFDO�3ODQQLQJ�6HUYLFH�ZLOO�EH�LQIRUPHG�DV�WR�WKH�VWDUW�
GDWH�DQG�SURJUHVV�RI�WKH�ILHOGZRUN��

�����,QVXUDQFH�

�������($6�/WG�FDUULHV�DOO�QHFHVVDU\�3XEOLF�DQG�(PSOR\HH�/LDELOLW\�,QVXUDQFHV��

�������($6�/WG�FDUULHV�3URIHVVLRQDO�,QGHPQLW\�,QVXUDQFH�

��� 'DWD�0DQDJHPHQW�

�����3KRWRJUDSKV�ZLOO�EH�WDNHQ�LQ�1LNRQ�1()��5DZ��IRUPDW�

�������7KHVH�ZLOO�EH�FRQYHUWHG�WR�7,))�IRU�DUFKLYLQJ�DQG�-3(*�IRU�LOOXVWUDWLRQV�DQG�
JHQHUDO�XVH��

�������3KRWRJUDSKV�IRU�SKRWRJUDPPHWU\�ZLOO�EH�WDNHQ�LQ�-3(*�IRUPDW�DQG�SURFHVVHG�
XVLQJ�$JLVRIW�0HWDVFDSH�Y���������2UWKRJUDSKLFDOO\�FRUUHFWHG�HOHYDWLRQV�SKRWRV�
ZLOO�EH�SURGXFHG�LQ�-3(*�IRUPDW�DQG�FRQYHUWHG�WR�7,))�IRU�DUFKLYLQJ��

�����$Q\�WRSRJUDSKLF�VXUYH\�ZLOO�EH�FDUULHG�RXW�XVLQJ�D�/HLFD�76���WRWDO�VWDWLRQ�ZLWK�WKH�
GDWD�SURFHVVHG�XVLQJ�15*�(QJLQHHULQJ�6XUYH\LQJ�6\VWHP�9���������

�������6XUYH\�ILOHV�ZLOO�EH�FRQYHUWHG�WR�';)�IRUPDW��

�����,QLWLDO�ZULWWHQ�QRWHV�ZLOO�EH�PDGH�RQ�DQ�³L�3DG´�XVLQJ�WKH�³3DJHV´�DSS��7KHVH�ZLOO�EH�
FRQYHUWHG�WR�:25'�IRUPDW���GRF[��IRUPDW�RQ�GRZQORDGLQJ�

�����7KH�WH[W�IRU�WKH�UHSRUW�ZLOO�EH�SURGXFHG�LQ�:RUG���GRF[��IRUPDW�

�����'UDZLQJ�ZLOO�EH�PDGH�LQ�7XUER&DG������Y�������DQG�VWRUHG�LQ��7&:�IRUPDW��7KHVH�
ZLOO�EH�FRQYHUWHG�LQWR��';)�RU��':*�IRUPDW�IRU�DUFKLYLQJ��

�����7KH�UHSRUW�ZLOO�FRQYHUWHG�WR��3')�IRUPDW�XVLQJ�([SHUW�3')�����



���
�

�����$OO�ILOHV�ZLOO�EH�VWRUHG�RQ�WKH�FRPSDQ\�ODSWRS�FRPSXWHU�DQG�EDFNHG�XS�RQWR�D�VXLWDEOH�
VWRUDJH�GHYLFH��

����&RS\ULJKW�
������($6�/WG�VKDOO�UHWDLQ�IXOO�FRS\ULJKW�RI�DQ\�FRPPLVVLRQHG�UHSRUWV��WHQGHU�GRFXPHQWV�

RU�RWKHU�SURMHFW�GRFXPHQWDWLRQ��XQGHU�WKH�&RS\ULJKWV��'HVLJQV�DQG�3DWHQWV�$FW������
ZLWK�DOO�ULJKWV�UHVHUYHG��H[FHSWLQJ�WKDW�LW�KHUHE\�SURYLGHV�DQ�H[FOXVLYH�OLFHQFH�WR�WKH�
FOLHQW�IRU�WKH�XVH�RI�VXFK�GRFXPHQWV�E\�WKH�FOLHQW�LQ�DOO�PDWWHUV�GLUHFWO\�UHODWLQJ�WR�WKH�
SURMHFW�DV�GHVFULEHG�LQ�WKH�3URMHFW�6SHFLILFDWLRQ��

������($6�/WG�LV�SUHSDUHG�WR�DVVLJQ�D�OLFHQFH�WR�WKH�FOLHQW�IRU�WKH�XVH�RI�WKH�UHSRUW�DQG�DQ\�
DVVRFLDWHG�GDWD��

����5HIHUHQFHV�
%URRNV��,�3�������%RQWQHZ\GG�6FKRRO��*Z\QHGG��)OX[JDWH�*UDGLRPHWHU�6XUYH\��($6�&OLHQW�5HSRUW�

��������

�

�
5HSURGXFHG�IURP�WKH�([SORUHU�����0DS�����������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�
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)LJXUH����/RFDWLRQ�RI�WKH�WUHQFKHV�

� �
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$SSHQGL[����/LVW�RI�3KRWRJUDSKV�LQ�WKH�$UFKLYH�

)LOH� 6FDOH� 'HVFULSWLRQ�
<%��B����7,)� ��P� 7U���UHFWLILHG�FRPSRVLWH�SKRWRJUDSK�
<%��B����7,)� QRQH� 0DUNLQJ�RXW�RI�WKH�PDLQ�WUHQFK�IRU�WKH�GUDLQDJH�
<%��B����7,)� ��P� ,QLWLDO�DWWHPSW�DW�GLJJLQJ�WKH�GUDLQDJH�WUHQFK��VKRZLQJ�WKH�

FRQGLWLRQV�
<%��B����7,)� ��P� ,QLWLDO�DWWHPSW�DW�GLJJLQJ�WKH�GUDLQDJH�WUHQFK��VKRZLQJ�WKH�

FRQGLWLRQV�
<%��B����7,)� ��P� ,QLWLDO�DWWHPSW�DW�GLJJLQJ�WKH�GUDLQDJH�WUHQFK��VKRZLQJ�WKH�

FRQGLWLRQV�
<%��B����7,)� ��P� ,QLWLDO�DWWHPSW�DW�GLJJLQJ�WKH�GUDLQDJH�WUHQFK��VKRZLQJ�WKH�

FRQGLWLRQV�
<%��B����7,)� ��P� ,QLWLDO�DWWHPSW�DW�GLJJLQJ�WKH�GUDLQDJH�WUHQFK��VKRZLQJ�WKH�

FRQGLWLRQV�
<%��B����7,)� �P� :HVWHUQ�HQG�RI�WKH�GUDLQDJH�ZRUN�
<%��B����7,)� QRQH� 0RGHUQ�EXLOGLQJ�GHEULV�QHDU�WR�WKH�ZHVWHUQ�HQG�RI�WKH�

GUDLQDJH�ZRUNV�
<%��B����7,)� QRQH� 0RGHUQ�EXLOGLQJ�GHEULV�QHDU�WR�WKH�ZHVWHUQ�HQG�RI�WKH�

GUDLQDJH�ZRUNV�
<%��B����7,)� QRQH� 0RGHUQ�EXLOGLQJ�GHEULV�QHDU�WR�WKH�ZHVWHUQ�HQG�RI�WKH�

GUDLQDJH�ZRUNV�
<%��B����7,)� ��P� 7U����ORRNLQJ�ZHVW�
<%��B����7,)� ��P� 7U���ORRNLQJ�HDVW�
<%��B����7,)� ��P� 5HDU�ZDOO�RI�WKH�WRLOHW�FRPSOH[�LQ�WKH�GUDLQDJH�ZRUNV�
<%��B����7,)� ��P� 5HDU�ZDOO�RI�WKH�WRLOHW�FRPSOH[�LQ�WKH�GUDLQDJH�ZRUNV�
<%��B����7,)� ��P� 5HDU�ZDOO�RI�WKH�WRLOHW�FRPSOH[�LQ�WKH�GUDLQDJH�ZRUNV�
<%��B����7,)� ��P� 5HDU�ZDOO�RI�WKH�WRLOHW�FRPSOH[�LQ�WKH�GUDLQDJH�ZRUNV�
<%��B����7,)� ��P� 5HDU�ZDOO�RI�WKH�WRLOHW�FRPSOH[�LQ�WKH�GUDLQDJH�ZRUNV�
<%��B����7,)� ��P� 5HDU�ZDOO�RI�WKH�WRLOHW�FRPSOH[�DQG�LWV�DVVRFLDWHG�VHZHU�

FURVVLQJ�WKH�GUDLQDJH�ZRUNV�
<%��B����7,)� QRQH� 6HZHU�EHKLQG�WKH�WRLOHW�FRPSOH[�LQ�WKH�GUDLQDJH�ZRUNV�
<%��B����7,)� ��P�� (DVWHUQ�HQG�RI�7U��VKRZLQJ�WKH�JLUO¶V�WRLOHW��ORRNLQJ�QRUWK�
<%��B����7,)� ��P�� (DVWHUQ�HQG�RI�7U��VKRZLQJ�WKH�JLUO¶V�WRLOHW��ORRNLQJ�ZHVW�
<%��B����7,)� ��P�� (DVWHUQ�HQG�RI�7U��VKRZLQJ�WKH�JLUO¶V�WRLOHW��ORRNLQJ�ZHVW�
<%��B����7,)� ��P� 7U����ORRNLQJ�ZHVW�
<%��B����7,)� ��P� (DVWHUQ�HQG�RI�7U���ORRNLQJ�QRUWK�
<%��B����7,)� ��P� (DVWHUQ�HQG�RI�7U���ORRNLQJ�QRUWK�
<%��B����7,)� ��P� (DVWHUQ�HQG�RI�7U���ORRNLQJ�QRUWK�
<%��B����7,)� ��P� 7U����ORRNLQJ�HDVW�
<%��B����7,)� ��P� 7U����ORRNLQJ�HDVW�
<%��B����7,)� ��P� 7U���VHFWLRQ�WKURXJK�WKH�VHZHU��ORRNLQJ�VRXWK�
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