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&HQWUHG�RQ��6+�������������

/RFDWLRQ�DQG�7RSRJUDSK\��)LJXUH����

7KH�SURSRVHG�QHZ�VWDWLF�KROLGD\�FDUDYDQ�DQG�FKDOHW�VLWH�LV�ORFDWHG�ZLWKLQ�D�ILHOG�WR�WKH�QRUWK�
HDVW�RI�WKH�IDUP\DUG�DVVRFLDWHG�ZLWK�)IHUP�:HUQ��3RUWKDHWKZ\��<Q\V�0{Q��)LJXUH�����:KLOVW�
WKH�GHYHORSPHQW��LWVHOI��ZLOO�RFFXS\�D�VLQJOH�ILHOG��LW�LV�SURSRVHG�WR�FRQVWUXFW�DQ�DFFHVV�URDG�
WKURXJK�DQ�DGMDFHQW�ILHOG�WR�WKH�VRXWK�RI�WKH�PDLQ�GHYHORSPHQW��%RWK�ILHOGV�ZHUH�XQGHU�
SDVWXUH�DW�WKH�WLPH�RI�WKH�HYDOXDWLRQ�ZKLFK�WRRN�SODFH�EHWZHHQ�����������DQG������������7KH�
PDLQ�ILHOG�KDV�D�ORZ�UROOLQJ�FKDUDFWHU��WHQGLQJ�WR�EH�VOLJKWO\�KLJKHU�WR�WKH�QRUWK�HDVW��ZKLOVW�
WKH�QRUWKHUQ�ERXQGDU\�WHQGV�WR�EH�ORZHU�WKDQ�WKH�UHVW�RI�WKH�ILHOG��7KLV�ILHOG�KDV�ERXQGDU\�
EDQNV��ZLWK�D�KHGJH�DQG�PDWXUH�WUHHV�WR�WKH�VRXWK�HDVW�DQG�QRUWK�HDVW��D�ZRRGODQG�WR�WKH�QRUWK�
DQG�D�IHQFH�VHSDUDWLQJ�WKH�ILHOG�IURP�WKH�IDUP\DUG�WR�WKH�VRXWK�ZHVW��7KH�ILHOG�WR�WKH�VRXWK�
WHQGHG�WR�JHQWO\�VORSH�GRZQ�WR�WKH�VRXWK�ZHVW��,W�ZDV�ODUJHO\�VXUURXQGHG�E\�PDWXUH�KHGJHV�RQ�
ILHOG�EDQNV��H[FHSW�IRU�WKH�VHFWLRQ�DURXQG�WKH�SDGGRFN�DGMDFHQW�WR�WKH�IDUP\DUG�ZKLFK�
VXUURXQGHG�E\�IHQFHV��

$UFKDHRORJLFDO�%DFNJURXQG�

,W�LV�LQWHQGHG�WR�FRQVWUXFW�D�QHZ�VWDWLF�KROLGD\�FDUDYDQ�DQG�FKDOHW�VLWH�ZLWK�DQFLOODU\�RQ�VLWH�
VHUYLFHV�IRU����XQLWV��RQ�WKH�JURXQG�EHKLQG�)IHUP�:HUQ���)LJXUH����DQG�WR�PRGLI\�WKH�DFFHVV�
WR�WKH�ILHOG�WR�DYRLG�WKH�IDUP�\DUG��7KH�$QJOHVH\�+LVWRULF�(QYLURQPHQW�5HFRUG�LQFOXGHV�QR�
UHFRUGV�ZLWKLQ�WKH�GHYHORSPHQW�DUHD��*$7+(5������ZLWK�WKH�QHDUHVW�UHFRUGV�UHODWLQJ�WR�WKH�
OLVWHG�EXLOGLQJV�RI�WKH�IDUP�FRPSOH[��351�������������������������������������������
�������������DQG��������DQG�WZR�SRVVLEOH�VWRQH�D[HV��351������DQG�������ZKLFK�KDYH�
EHHQ�UHSRUWHG�IURP�WKH�ILHOG�WR�WKH�VRXWK�HDVW�RI�WKH�GHYHORSPHQW��7KHUH�LV�DOVR�DQ�XQFHUWDLQ�
UHFRUG�RI�D�VWDQGLQJ�VWRQH�DW�6+������������DSSUR[LPDWHO\�����P�WR�WKH�ZHVW�RI�WKH�
GHYHORSPHQW��7KH�RQO\�RWKHU�UHFRUG�ZLWKLQ�����P�RI�WKH�SURSRVHG�GHYHORSPHQW�LV�D�SRVW�
PHGLHYDO�SRQG�UHFRUGHG�RQ�HDUO\�2UGQDQFH�6XUYH\�PDSSLQJ�DW�6+��������������
�351���������

7KH�LPPHGLDWHO\�DYDLODEOH�KLVWRULF�PDSSLQJ�VKRZV�WKH�GHYHORSPHQW�RI�WKH�ILHOG��LQ�ZKLFK�WKH�
GHYHORSPHQW�LV�SODQQHG�WR�WDNH�SODFH��IURP�WKH�ODWH�HLJKWHHQWK�FHQWXU\��)LJXUHV���±�����7KH�
HDUOLHVW�DYDLODEOH�PDS�LV�LQ�D�ERRNV�RI�HVWDWH�PDSV�RI�WKH�3ODV�*Z\QQ�(VWDWH�KHOG�E\�WKH�
1DWLRQDO�/LEUDU\�RI�:DOHV��0V��0DSV�9RO��������������GDWHG�WR�������7KLV�LQFOXGHV�D�PDS�RI�
D�SURSHUW\�NQRZQ�DV�7\�&URHV�)DUP��)LJXUH������ZKLFK�VKRZV�WKH�DUHD�WR�WKH�QRUWK�HDVW�RI�WKH�
IDUP�WR�EH�WZR�ILHOGV��WKDW�VKRZQ�DV�3ORW���EHLQJ�WKH�ORFDWLRQ�RI�WKH�GHYHORSPHQW��3ORW���LV�
FOHDUO\�ODUJHU�WKDQ�WKH�FXUUHQW�ILHOG��,W�DOVR�VXJJHVWV�WKDW�WKH�ERXQGDU\�EHWZHHQ�WKH�PDLQ�ILHOG�
DQG�WKDW�WR�WKH�VRXWK�LV�HDUOLHU�WKDQ�WKH�PLG�HLJKWHHQWK�FHQWXU\��

7KH������7LWKH�PDS�RI�/ODQGHJIDQ�SDULVK�LQ�WKH�&RXQW\�RI�$QJOHVH\��KWWSV���SODFHV��
OLEUDU\�ZDOHV�YLHZHU���������"FY �	K �	[\ZK �������&������&������&������
VKRZ�ERWK�RI�WKH�ILHOGV�DV�D�VLQJOH�XQLW�ZLWK�D�ILHOG�QDPH�RI�)IHUP�ZKLFK�ZDV�RFFXSLHG�E\�
5REHUW�5REHUWV�DQG�RZQHG�E\�-RKQ�3ULFH��)LJXUH�������,W�LV�FXULRXV�WKDW�WKH�WZR�ILHOGV�DUH�QRW�
VKRZQ�DV�VHSDUDWH�HQWLWLHV�ZKLFK�PD\�EH�D�FDUWRJUDSKLF�HUURU�RU�PD\�VXJJHVW�WKDW�WKH�WZR�
ILHOGV�ZHUH�EHLQJ�IDUPHG�DV�D�VLQJOH�XQLW�DW�WKH�WLPH��

7KH�2UGQDQFH�6XUYH\�PDS�SXEOLVKHG�LQ�������)LJXUH������VKRZV�WKDW�WKH�ILHOG�VKRZQ�RQ�WKH�
WLWKH�PDS�LV�UH�GLYLGHG�LQWR�WZR�ILHOGV��D�VLWXDWLRQ�WKDW�FRQWLQXHG�XQWLO�DW�OHDVW�WKH�PDS�
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SXEOLVKHG�LQ�������)LJXUH�������7KH�RQO\�GLIIHUHQFH�LV�WKDW�IURP�������)LJXUH������WKH�ZHVWHUQ�
VLGH�RI�WKH�ILHOG��QRZ�ZRRGODQG��LV�VKRZQ�DV�ERJJ\�JURXQG��

,Q�2FWREHU������D�)OX[JDWH�*UDGLRPHWHU�VXUYH\�ZDV�FRPPLVVLRQ�IURP�WKH�*Z\QHGG�
$UFKDHRORJLFDO�7UXVW��ZKLFK�ZDV�FDUULHG�RXW�E\�����$UFKDHRORJ\�DQG�+HULWDJH�/WG��%DUNHU�
�������7KH�VXUYH\�GHWHFWHG�D�VHULHV�RI�VKRUW�OLQHDU�DQG�FXUYLOLQHDU�DQRPDOLHV�DORQJ�ZLWK�
SRFNHWV�RI�PDJQHWLF�HQKDQFHPHQWV�DQG�LVRODWHG�UHVSRQVHV��:HDN�OLQHDU�DQRPDOLHV�ZHUH�DOVR�
LGHQWLILHG�WKDW�FRXOG�EH�VXJJHVWLYH�RI�IRUPHU�WUDFNZD\V�DQG�VHYHUDO�SRVVLEOH�ILHOG�ERXQGDULHV�
WKDW�ZHUH�QRW�UHSUHVHQWHG�RQ�WKH�KLVWRULFDO�PDSSLQJ�DYDLODEOH�DW�WKH�WLPH�RI�WKH�VXUYH\�ZHUH�
ORFDWHG��%DUNHU�����������

$LPV�RI�(YDOXDWLRQ�

��� 7R�HYDOXDWH�WKH�UHVXOWV�RI�WKH�)OX[JDWH�*UDGLRPHWHU�6XUYH\�
��� 7R�HYDOXDWH�WKH�DUFKDHRORJLFDO�UHFRUG�ZLWKLQ�WKH�GHYHORSPHQW�DUHD��

6800$5<�2)�5(68/76�

(QJLQHHULQJ�$UFKDHRORJLFDO�6HUYLFHV�/WG�ZHUH�FRPPLVVLRQHG�E\�(OIHG�5�:LOOLDPV��
(5:&RQVXOWLQJ���IRU�WKH�ODQG�RZQHUV�0U�DQG�0UV�&XQOLIIH��WR�FDUU\�RXW�DQ�DUFKDHRORJLFDO�
HYDOXDWLRQ�RQ�WKH�VLWH�RI�WKH�SURSRVHG�VWDWLF�KROLGD\�FDUDYDQ�DQG�FKDOHW�VLWH��$�WRWDO�RI�IRUW\��
WUHQFKHV�ZHUH�H[FDYDWHG�WR�HYDOXDWH�WKH�)OX[JDWH�*UDGLRPHWHU�6XUYH\�FDUULHG�RXW�E\�����
$UFKDHRORJ\�DQG�+HULWDJH�/WG��7KH�PDMRULW\�RI�WKHVH�ZHUH�DSSUR[LPDWHO\����[���P�LQ�VL]H��
DOWKRXJK�RQH�WUHQFK�ZDV�³/´�VKDSHG�ZLWK�HDFK�OHJ�EHLQJ�DSSUR[LPDWHO\����P�ORQJ�ZDV�
H[FDYDWHG��$�VHULHV�RI�OLQHDU�IHDWXUHV�ZHUH�UHFRUGHG�FURVVLQJ�WKH�WUHQFKHV�ZKLFK�DSSHDU�WR�
UHSUHVHQW�SDUW�RI�D�ILHOG�V\VWHP��SRVVLEO\�SUHGDWLQJ�WKDW�VKRZQ�RQ�WKH������HVWDWH�PDS�RI�WKH�
DUHD��2QH�XQXVXDO�IHDWXUH�FRQVLVWHG�RI�D�VKRUW�OHQJWK�RI�GU\�VWRQH�ZDOOLQJ�FRQVWUXFWHG�LQ�WKH�
EDVH�RI�D�GLWFK��7KLV�ZDOO�ZDV�FDSSHG�ZLWK�D�GHSRVLW�RI�FOD\���

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

&RPLVL\QZ\G�(QJLQHHULQJ�$UFKDHRORJLFDO�6HUYLFHV�/WG�JDQ�(OIHG�5�:LOOLDPV��
(5:&RQVXOWLQJ���DU�J\IHU�\�WLUIHGGLDQZ\U�0U�D�0UV�&XQOLIIH��L�J\QQDO�JZHUWKXVLDG�
DUFKHROHJRO�R�VDIOH�R�IDHV�FDUDIDQDX�VHI\GORJ�D�FKDEDQDX�JZ\OLDX�DUIDHWKHGLJ��&ORGGLZ\G�
F\IDQVZP�R�GGHXJDLQ�R�IIRV\GG�L�ZHUWKXVR
U�$UROZJ�*UDGGLRPHGU�)OX[JDWH�D�ZQDHG�JDQ�����
$UFKDHRORJ\�DQG�+HULWDJH�/WG��5RHGG�\�PZ\DIULI�R
U�UKDLQ�WXD����[���P�R�IDLQW��HU�ERG�XQ�
IIRV�DU�VLkS�³/´�J\GD�SKRE�GDUQ�WXD���P�R�K\G��&RIQRGZ\G�F\IUHV�R�QRGZHGGLRQ�OOLQHOORO�\Q�
FURHVL
U�IIRV\GG�V\
Q�\PGGDQJRV�IHO�SH�EDHQW�\Q�F\QU\FKLROL�UKDQ�R�V\VWHP�JDHDX��R�ERVLEO�\Q�
KǔQ�QD
U�K\Q�D�GGDQJRVLU�DU�IDS�\VWDG������R
U�DUGDO��5RHGG�XQ�QRGZHGG�DQDUIHURO�\Q�
F\QQZ\V�GDUQ�E\U�R�ZDOLDX�V\FK�ZHGL
X�KDGHLODGX�DU�ZDHORG�IIRV��*RUFKXGGLZ\G�\�ZDO�KRQ�
J\GD�KDHQHQ�R�JODL���

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



ϯ�
�

0HWKRGV�

)RUW\�WUHQFKHV�ZHUH�ODLG�RXW�DFURVV�WKH�GHYHORSPHQW�DUHD��)LJXUH����ZLWK�WKH�DLP�RI�VDPSOLQJ�
WKH�UHVXOWV�RI�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\��%DUNHU��������7KHVH�ZHUH�SRVLWLRQHG�WR�ERWK�
VDPSOH�WKH�DQRPDOLHV�UHFRJQLVHG�E\�WKH�JHRSK\VLFDO�VXUYH\�DQG�DUHDV�ZKHUH�WKH�VXUYH\�GLG�
QRW�VXJJHVW�DUFKDHRORJLFDO�DFWLYLW\��7KH�PDMRULW\�RI�WKH�WUHQFKHV�ZHUH�DSSUR[LPDWHO\����[��
��P�LQ�VL]H��KRZHYHU��7U��FRQVLVWHG�RI�WZR����P�ZLGH�OHJV��HDFK����P�ORQJ�VHW�DW�ULJKW�DQJOHV�
WR�HDFK�RWKHU�IRUPLQJ�DQ�³/´�VKDSHG�WUHQFK��

7KH�WRSVRLO�ZDV�UHPRYHG�ZLWK�PHFKDQLFDO�H[FDYDWRU�XVLQJ�D�VPRRWKHG�IDFHG�GLWFKLQJ�EXFNHW�
����P�ZLGH��$IWHU�WKLV��DOO�RI�WKH�ZRUN�ZDV�FDUULHG�RXW�E\�KDQG��$Q\�IHDWXUHV�ORFDWHG�ZHUH�
UHFRUGHG�ZLWK�D�ZULWWHQ��GUDZQ�DQG�SKRWRJUDSKLF�UHFRUG�EHLQJ�NHSW��3KRWRJUDSKV�ZHUH�WDNHQ�
ZLWK�D�1LNRQ�'�����'LJLWDO�6/5�&DPHUD�DW�D�UHVROXWLRQ�RI������03�ZLWK�WKH�SKRWRJUDSKV�
UHFRUGHG�LQ�5$:�IRUPDW��ZKLFK�ZDV�FRQYHUWHG�WR��7,))�IRU�WKH�DUFKLYH��3KRWRJUDPPHWULF�
SODQV�RI�WUHQFKHV�ZLWK�DUFKDHRORJLFDO�IHDWXUHV�ZHUH�SURGXFHG�XVLQJ�$JLVRIW�0HWDVFDSH�Y��
�������

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

5HVXOWV�

7UHQFK����)LJXUH����

7UHQFK���ZDV�DQ�³/´�VKDSHG�WUHQFK�������[�������P�LQ�VL]H�ZLWK�HDFK�RI�WKH�OHJV�EHLQJ�����P�
ZLGH��,W�ZDV�GHVLJQHG�WR�VDPSOH�D�JURXS�RI�PDJQHWLF�DQRPDOLHV�LQ�WKH�ZHVWHUQ�FRUQHU�RI�WKH�
PDLQ�ILHOG��7KHUH�ZDV�XS�WR�����PP�RI�WRSVRLO�ZLWKLQ�WKH�WUHQFK��&RQWH[W����ZKLFK�VHDOHG�
IRXU�DUFKDHRORJLFDO�IHDWXUHV�FXW�LQWR�WKH�QDWXUDO�VXE�VRLO���

&RQWH[W����)LJXUH�����3ODWH����ZDV�D�OLQHDU�IHDWXUH�FURVVLQJ�WKH�WUHQFK�LQ�D�:1:�±�(6(�
GLUHFWLRQ�����PP�ZLGH�DQG�XS�WR�����PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�URXQGHG�EDVH��,W�ZDV�
ILOOHG�ZLWK�&RQWH[W�����

&RQWH[W����)LJXUH�����3ODWH����ZDV�D�OLQHDU�IHDWXUH�UXQQLQJ�1(�6:��,W�ZDV�����PP�ZLGH�DQG�
XS�WR�����PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��,W�ZDV�ILOOHG�ZLWK�&RQWH[WV����

&RQWH[W����)LJXUH�����3ODWH����ZDV�DQ�LUUHJXODU�VKDOORZ�KROORZ�DW�OHDVW������P�ORQJ�DQG��
����PP�ZLGH��WKH�IHDWXUH��KRZHYHU��LV�RQO\�����PP�GHHS�ZLWK�DQ�LUUHJXODU�EDVH�DQG�VORSLQJ�
VLGHV��,W�ZDV�ILOOHG�ZLWK�&RQWH[W���

&RQWH[W����)LJXUH�����3ODWH����ZDV�D�OLQHDU�IHDWXUH�����P�ZLGH�DQG�XS�WR�����PP�GHHS�ZLWK�
VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��,W�UDQ�DSSUR[LPDWHO\�1:�±�6(��7KHUH�ZHUH�WKUHH�ILOOV�
ZLWKLQ�WKLV�IHDWXUH�ZLWK�D�SULPDU\�ILOO��&RQWH[W�����ZKLFK�RFFXSLHV�WKH�EDVDO�����PP��6LWLQJ�
RQ�WRS�LV�D�FROOHFWLRQ�RI�VWRQHV��&RQWH[W�����ZKLFK�DSSHDU�WR�KDYH�FROODSVHG�LQWR�WKH�GLWFK�
IURP�WKH�VRXWK�ZHVWHUQ�VLGH��7KHVH�SRVVLEO\�VXJJHVW�WKDW�WKHUH�PD\�KDYH�EHHQ�D�VWRQH�ZDOO�RQ�
WKH�VRXWK�ZHVWHUQ�VLGH�RI�WKH�ERXQGDU\��&RQWH[W����ZDV�VHDOHG�E\�&RQWH[W���ZKLFK�SUREDEO\�
LV�GHOLEHUDWHO\�GXPSHG�LQWR�WKH�WRS�RI�WKH�IHDWXUH��SRVVLEO\�ZKHQ�WKH�ILHOG�V\VWHP�ZDV�
UHSODFHG�ZLWK�WKDW�VKRZQ�RQ�WKH�7LWKH�0DS��

7UHQFK���

7UHQFK���ZDV�������[�����P�LQ�VL]H��,W�ZDV�SRVLWLRQHG�WR�VDPSOH�DQ�DSSDUHQW�EODQN�DUHD�ZLWKLQ�
WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\���%DUNHU��������1R�DUFKDHRORJ\�ZDV�UHFRUGHG���
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7UHQFK����)LJXUH����

7UHQFK���ZDV�������[�����P�LQ�VL]H�DQG�ZDV�GHVLJQHG�WR�VDPSOH�D�OLQHDU�DQRPDO\�UHFRUGHG�E\�
WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\��%DUNHU��������8S�WR�����PP�RI�WRSVRLO��&RQWH[W�����VHDOHG�
D�VLQJOH�OLQHDU�IHDWXUH��&RQWH[W�����)LJXUH�����3ODWH����ZKLFK�FURVVHG�WKH�WUHQFK�LQ�DQ�
DSSUR[LPDWH�1:�±�6:�GLUHFWLRQ��7KH�IHDWXUH�ZDV�����PP�ZLGH�DQG�XS�WR�����PP�GHHS�ZLWK�
PRGHUDWHO\�VORSLQJ�VLGH�WR�WKH�1(�DQG�D�VWHS�RQ�WKH�6:�VLGH�����PP�GHHS�DQG�D�VOLJKWO\�
URXQGHG�EDVH��7KHUH�LV�VRPH�VXJJHVWLRQ�RI�ODWHU�DQLPDO�EXUURZ�GLVWXUEDQFH�ZLWK�D�VOLJKWO\�
GHHSHU�VHFWLRQ�LQ�WKH�PLGGOH�RI�WKH�H[FDYDWHG�DUHD��,W�ZDV�ILOOHG�ZLWK�&RQWH[W������

7UHQFK����)LJXUH����

7UHQFK���ZDV�������[�����P�LQ�VL]H�DQG�ZDV�SRVLWLRQHG�WR�VDPSOH�DQ�³/´�VKDSHG�PDJQHWLF�
DQRPDO\�DQG�SRVVLEOH�OLQHDU�DQRPDO\�ZLWKLQ�WKH�)OX[JDWH�*UDGLRPHWHU�6XUYH\��%DUNHU��������
%HORZ��XS�WR������PP�RI�WRSVRLO��&RQWH[W�����WZR�DUFKDHRORJLFDO�IHDWXUHV�ZHUH�ORFDWHG��

�&RQWH[W����ZDV�D�EURDG��VKDOORZ�OLQHDU�IHDWXUH�ZKLFK�ZDV�����P�ZLGH�DQG�XS�WR�����PP�
GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�IODWWLVK�EDVH��)LJXUH�����3ODWH�����7KLV�FXW�FRQWDLQHG�D�GXPS�RI�
DQJXODU�VWRQH�EORFN�XS�WR�����PP�LQ�VL]H�DQG�WKH�RFFDVLRQDO�IUDJPHQW�RI�VODWH��&RQWH[W�����
ZKLFK�LV�WKRXJKW�WR�EH�WKH�GLVWXUEHG�EDVH�WR�D�FODZGG�ZDOO��7KLV�OD\HU�DOVR�FRQWDLQHG�D�
SRVVLEOH�PLG�9LFWRULDQ�FRLQ��VHH�EHORZ���&RQWH[W����ZDV�VHDOHG�E\�&RQWH[W����ZKLFK�LV�
WKRXJKW�WR�EH�D�GHOLEHUDWH�EDFNILOOLQJ�RI�WKH�IHDWXUH��SUREDEO\�WR�SURGXFH�WKH�VLQJOH�ILHOG�
VKRZQ�RQ�WKH�7LWKH�0DS��

5XQQLQJ�DW�D�VOLJKW�DQJOH�WR�&RQWH[W����ZDV�D�OLQHDU�IHDWXUH��&RQWH[W�����)LJXUH�����3ODWH����
ZKLFK�ZDV������PP�ZLGH�DQG�XS�WR�����PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�VOLJKWO\�URXQGHG�
EDVH��,W�ZDV�ILOOHG�ZLWK�&RQWH[W�����

�7UHQFK���

7UHQFK���ZDV�������[�����P�LQ�VL]H�DQG�ZDV�SRVLWLRQHG�WR�VDPSOH�WKH�VDPH�PDJQHWLF�
DQRPDOLHV�DV�7UHQFK����1R�DUFKDHRORJ\�ZDV�UHFRUGHG��

7UHQFK����)LJXUH����

7UHQFK���ZDV�������[�����P�LQ�VL]HG��LW�ZDV�SODFHG�WR�VDPSOH�D�³EODQN´�DUHD�ZLWKLQ�WKH�
)OX[JDWH�*UDGLRPHWHU�VXUYH\��%DUNHU���������

%HORZ�XS�WR�����PP�RI�WRSVRLO��&RQWH[W�����)LJXUH�����3ODWH����D�PRGHUQ�IHDWXUH�ZDV�ORFDWHG�
UXQQLQJ�DW�D�VOLJKW�DQJOH�WR�7U���7KH�IHDWXUH�ZDV�����PP�ZLGH�DQG�XS�WR�����PP�GHHS�ZLWK�D�
YDULDEOH�SURILOH�IURP�D�VWHHS��³9´�VKDSHG�DW�WKH�VRXWKHUQ�HQG�WR�D�EURDG��³8´�VKDSHG�SURILOH�
QHDU�LWV�QRUWKHUQ�HQG��,W�UDQ�IRU�DSSUR[LPDWHO\���P�EHIRUH�IDGLQJ�RXW�LQ�ERWK�GLUHFWLRQV��7KH�
ILOO�RI�WKLV�IHDWXUH��&RQWH[W�����FRQWDLQHG�IUDJPHQWV�RI�EOXH�IHUWLOLVHU�EDJV�

7UHQFK���

7UHQFK���ZDV�������[�����P�LQ�VL]H��,W�ZDV�SRVLWLRQHG�WR�VDPSOHV�DQ�DPRUSKRXV�PDJQHWLF�
DQRPDO\�LQ�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\��%DUNHU��������1R�DUFKDHRORJ\�ZDV�UHFRUGHG��

7UHQFK����)LJXUH����

7UHQFK���ZDV�������[�����P�DQG�ZDV�SODFHG�VDPSOH�D�OLQHDU�DQRPDO\�IURP�WKH�)OX[JDWH�
*UDGLRPHWHU�VXUYH\��%DUNHU��������2QO\�D�VLQJOH�SRVVLEOH�SRVW�KROH�ZDV�UHFRUGHG��&RQWH[W�
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����)LJXUH�����3ODWH�����7KH�IHDWXUH�KDG�D�FLUFXODU�SODQ������PP�LQ�GLDPHWHU�DQG�ZDV�����PP�
GHHS�ZLWK�QHDU�YHUWLFDO�VLGHV�DQG�D�VOLJKWO\�URXQGHG�EDVH��,W�ZDV�ILOOHG�ZLWK�&RQWH[W����

7UHQFK����)LJXUH����

7UHQFK���ZDV�������[�����P�LQ�VL]H��,W�ZDV�SODFHG�WR�VDPSOH�RQH�RI�WKH�ORQJHU�OLQHDU�
DQRPDOLHV��UXQQLQJ�1(�±�6:�QHDU�WR�WKH�QRUWKHUQ�ERXQGDU\�RI�WKH�ILHOG��%HORZ�����PP�RI�
WRSVRLO��&RQWH[W�����ZDV�D�FRPSOH[�RI�UHFXW�GLWFKHV��&RQWH[WV��������)LJXUH�����3ODWH�������

7KH�HDUOLHVW�RI�WKH�IHDWXUHV�UHFRUGHG�ZLWKLQ�WKLV�FRPSOH[�LV�D�QDUURZ�VORW��&RQWH[W������
����PP�ZLGH�DQG�����PP�GHHS�ZKLFK�ZDV�FXW�E\�D�EURDG�IHDWXUH��&RQWH[W�����ZKLFK�ZDV�
����PP�GHHS�DQG�SRVVLEO\�XS�WR�����P�ZLGH��7KH�UHODWLRQVKLS�EHWZHHQ�&RQWH[W����DQG��WKH�
ODUJHU��&RQWH[W����LV�XQFHUWDLQ�DV�WKH\�FRQWDLQHG�DQ�LGHQWLFDO�ILOO��&RQWH[W������7KH�ODWHVW�
IHDWXUH�LQ�WKH�FRPSOH[�ZDV�&RQWH[W����ZKLFK�ZDV�FXW�LQWR�WKH�WRS�RI�&RQWH[W�����7KLV�IHDWXUH�
ZDV�����PP�ZLGH�DQG�XS�WR�����PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��7KLV�
VHTXHQFH�RI�UHFXW�GLWFKHV�LV�SDUDOOHOHG�E\�WKDW�UHFRUGHG�LQ�7UHQFK�����

7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[�����P�LQ�VL]H��,W�ZDV�SODFHG�WR�VDPSOH�D�OLQHDU�DQRPDO\�FURVVLQJ�WKH�
ILHOG�DQG�D�VHULHV�RI�DPRUSKRXV�PDJQHWLF�DQRPDOLHV�UHFRUGHG�LQ�WKH�)OX[JDWH�*UDGLRPHWHU�
VXUYH\��%HORZ�����PP�RI�WRSVRLO��&RQWH[W�����D�VLQJOH�OLQHDU�IHDWXUH��&RQWH[W�����)LJXUH�����
3ODWH�����ZDV�UHFRUGHG���7KLV�ZDV�D�VKDOORZ�GLWFK�UXQQLQJ�DSSUR[LPDWHO\�(��:�DFURVV�7U����,W�
ZDV�����PP�ZLGH�DQG�����PP�GHHS��ZLWK�ORZ��VORSLQJ��VLGHV�ZKLFK�PHUJH�ZLWK�WKH�VOLJKWO\�
URXQGHG�EDVH��,W�ZDV�ILOOHG�ZLWK�&RQWH[W�����,W�LV�DVVXPHG�WKLV�IHDWXUH�LV�WKH�VDPH�IHDWXUH�DV�
&RQWH[W����LQ�7UHQFK�����

7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[�����P�LQ�VL]H�DQG�ZDV�SODFHG�WR�VDPSOH�WKH�VDPH�OLQHDU�DQRPDO\�DV�
7UHQFK�����%HORZ�����PP�RI�WRSVRLO��&RQWH[W�����D�VLQJOH�OLQHDU�IHDWXUH�ZDV�UHFRUGHG�
�&RQWH[W�����)LJXUH�����3ODWH������7KLV�ZDV�����PP�ZLGH�DQG�XS�WR�����PP�GHHS�ZLWK�
VORSLQJ�VLGHV�ZKLFK�PHUJHG�ZLWK�WKH�VOLJKWO\�FRQFDYH�EDVH��,W�ZDV�ILOOHG�ZLWK�&RQWH[W������
7KLV�LV�SUREDEO\�WKH�VDPH�IHDWXUH�DV�&RQWH[W����LQ�7U����

7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[�����P�LQ�VL]H��,W�LV�RQH�RI�WKUHH�WUHQFKHV��7UHQFKHV�������DQG�����ZKLFK�
FURVV�D�OLQHDU�DQRPDO\�UHFRUGHG�LQ�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\��%DUNHU��������%HORZ�
����PP�RI�WRSVRLO��&RQWH[W�����ZDV�D�FRPSOH[�RI�LQWHUFXWWLQJ�GLWFKHV��&RQWH[WV����±�����
)LJXUH�����3ODWH�����ZKLFK�FDQ�EH�UHODWHG�WR�VLPLODU�IHDWXUHV�UHFRUGHG�LQ�7UHQFK�����

7KHUH�LV�D�YHU\�VLPLODU�VHTXHQFH�RI�LQWHUFXWWLQJ�GLWFKHV�DV�7UHQFK���ZLWK�WKH�HDUOLHVW�IHDWXUH�
EHLQJ�D�QDUURZ�VORW��&RQWH[W�����ZKLFK�ZDV�����PP�ZLGH�DQG�VXUYLYHG�WR�D�GHSWK�RI�����PP�
EHORZ�WKH�EDVH�RI�&RQWH[W�����7KLV�ZDV�UHSODFHG�E\�RQH�RI�WKH�WZR�LQWHUFXWWLQJ�GLWFKHV�
�&RQWH[WV����DQG�����ZKLFK�IRUP�WKH�ZHVWHUQ�VLGH�RI�WKH�FRPSOH[��7KH�UHODWLRQVKLS�EHWZHHQ�
&RQWH[WV����DQG����LV�QRW�SRVVLEOH�WR�GHWHUPLQH�DV�WKH\�KDYH�WKH�VDPH�ILOO��&RQWH[W������
&RQWH[W����ZDV�DW�OHDVW�����PP�ZLGH�DQG�����PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�URXQGHG�
EDVH��ZKLOVW�&RQWH[W����ZDV�SUREDEO\�XS�WR�����P�DQG�����PP�GHHS�ZLWK�JHQWO\�VORSLQJ�VLGHV�
ZKLFK�PHUJH�ZLWK�LWV�URXQGHG�EDVH��7KH�PRVW�UHFHQW�RI�WKH�UHFXWV�ZDV�&RQWH[W����ZKLFK�ZDV�
D�GLWFK������PP�ZLGH�DQG�����PP�GHHS�ZLWK�PRGHUDWHO\�VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��
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7KH�HYLGHQFH�IURP�ERWK�WKLV�WUHQFK�DQG�IURP�7UHQFK���ZRXOG�VXJJHVW�WKLV�ZDV�D�IDLUO\�
LPSRUWDQW�ERXQGDU\�ZKLFK�ZDV�PDLQWDLQHG�RYHU�D�UHDVRQDEOH�SHULRG�RI�WLPH��

7UHQFK����

7UHQFK����ZDV�������[�����P�LQ�VL]H��,W�ZDV�SRVLWLRQHG�WR�VDPSOH�D�EODQN�DUHD�ZLWKLQ�WKH�
)OX[JDWH�*UDGLRPHWHU�VXUYH\�SORW��%DUNHU��������1R�DUFKDHRORJ\�ZDV�UHFRUGHG�LQ�WKLV�WUHQFK��

7UHQFK����

7UHQFK����ZDV�������[�����P�LQ�VL]H�DQG�SRVLWLRQHG�ZLWKLQ�DQ�DUHD�ZLWK�PDJQHWLF�DQRPDOLHV�
WKRXJKW�WR�EH�JHRORJLFDO�LQ�RULJLQV��%DUNHU��������1R�DUFKDHRORJLFDO�IHDWXUHV�ZHUH�UHFRUGHG�
LQ�WKLV�WUHQFK��

7UHQFK����

7UHQFK����ZDV�������[������P�LQ�VL]H��,W�ZDV�SRVLWLRQHG�WR�VDPSOH�DQ�DUHD�RI�PDJQHWLF�
GLVWXUEDQFH�ZKLFK�ZDV�DVVXPH�WR�EH�WKH�UHVXOW�RI�JHRORJLFDO�YDULDELOLW\�DW�WKLV�ORFDWLRQ��1R�
DUFKDHRORJLFDO�IHDWXUHV�ZHUH�IRXQG��

7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[������P�LQ�VL]H��,W�ZDV�SRVLWLRQHG�WR�VDPSOH�D�OLQHDU�DQRPDO\�UHFRUGHG�
ZLWKLQ�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\�ZKLFK�FRXOG�EH�UHODWHG�WR�OLQHDU�IHDWXUHV�ZLWKLQ�
7UHQFKHV���DQG�����7KH�UHPRYDO�RI�XS�WR�����PP�RI�WRSVRLO��&RQWH[W�����UHYHDOHG�WZR�OLQHDU�
DQRPDOLHV��&RQWH[WV����DQG�����

&RQWH[W�����)LJXUH�����3ODWH�����ZDV�D�GLWFK�UXQQLQJ�DSSUR[LPDWHO\�1(�6:�DFURVV�WKH�
WUHQFK��,W�KDG�D�³9´�VKDSHG�FURVV�VHFWLRQ�ZLWK�VWHHSO\�VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��7KH�
WRS�RI�WKH�IHDWXUH�ZLGHQHG�LQWR�D�IODW�EHQFKHG�DUHD������P�ZLGH�DQG�XS�WR����PP�GHHS��
DOWKRXJK�WKH�GLWFK�LWVHOI�ZDV�����PP�ZLGH�DQG�����PP�GHHS��

5XQQLQJ�SDUDOOHO�WR�&RQWH[W�����&RQWH[W�����)LJXUH�����3ODWH�����ZDV�D�OLQHDU�IHDWXUH�ZLWK�
VWHHSO\�VORSLQJ�VLGHV�DQG�D�IODW�EDVH�����PP�ZLGH�DQG�����PP�GHHS��,W�ZDV�ILOOHG�ZLWK�
&RQWH[W�����D�VWRQ\�ILOO�RI�PLG�\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�PDQ\�VPDOO��DQJXODU�VWRQHV�
XS�WR����PP�LQ�VL]H��7KHUH�ZHUH�DOVR��DW�OHDVW��WKUHH��ODUJH��DQJXODU�VWRQH�EORFNV�XS�WR�����[�
����[�����PP�LQ�VL]H�WRZDUGV�WKH�ZHVWHUQ�VLGH�RI�WKH�IHDWXUH��7KLV�ILOO�ZDV�GLVWLQFWO\�GLIIHUHQW�
WR�DOO�WKH�RWKHU�IHDWXUH�ILOOV�HQFRXQWHUHG��

7UHQFK����

7UHQFK����ZDV�������[������P�LQ�VL]H��,W�ZDV�ORFDWHG�WR�VDPSOH�DQ�DUHD�RI�PDJQHWLF�
GLVWXUEDQFH�ZKLFK�ZDV�WKRXJKW�WR�EH�JHRORJLFDO�LQ�RULJLQV��%DUNHU�������1R�DUFKDHRORJ\�ZDV�
UHFRUGHG��

7UHQFK����

7UHQFK����ZDV�������[������P�LQ�VL]H�DQG�ZDV�SRVLWLRQHG�WR�VDPSOH�WZR�DUHDV�RI�PDJQHWLF�
GLVWXUEDQFH�WKRXJKW�WR�EH�WKH�UHVSRQVH�WR�JHRORJLFDO�YDULDELOLW\���1R�DUFKDHRORJLFDO�IHDWXUHV�
ZHUH�UHFRUGHG��

� �
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7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[������P�LQ�VL]H��,W�ZDV�SRVLWLRQHG�WR�VDPSOH�D�ZHDN��OLQHDU��PDJQHWLF�
DQRPDO\�WKRXJKW�WR�EH�DUFKDHRORJLFDO�LQ�RULJLQV��%DUNHU��������8S�WR�����PP�RI�WRSVRLO�
�&RQWH[W�����VHDOHG�D�VHULHV�RI�SDUDOOHO��RU�QHDU�SDUDOOHO��VKDOORZ�JXOOLHV�RU�SORXJK�VORWV��7KHVH�
RFFXU�LQ�WZR�JURXSV�ZLWK�&RQWH[WV����±����EHLQJ�FORVHO\�JURXSHG��ZKLOVW�&RQWH[W����LV�
VHSDUDWHG�E\�DSSUR[LPDWHO\�����P��)LJXUH�����3ODWH������

&RQWH[W����ZDV�D�YHU\�VKDOORZ�JXOO\�����PP�ZLGH��EXW�RQO\����PP�GHHS�ZLWK�VORSLQJ�VLGHV�
DQG�D�IODWWLVK�EDVH��

&RQWH[W����ZDV�D�VKDOORZ�JXOO\�RQO\�����PP�ZLGH�DQG�XS�WR����PP�GHHS�ZLWK�VORSLQJ�VLGHV�
DQG�D�VOLJKWO\�URXQGHG�EDVH��

&RQWH[W����ZDV�D�VKDOORZ�JXOO\������PP�ZLGH�DQG�XS�WR����PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�
URXQGHG�EDVH���

&RQWH[W����ZDV�D�VKDOORZ�JXOO\�����PP�ZLGH�DQG�XS�WR����PP�GHHS�ZLWK�ORZ�VORSLQJ�VLGHV�
ZKLFK�PHUJHG�ZLWK�D�IODW�EDVH��

&RQWH[W����ZDV�D�VKDOORZ�JXOO\�����PP�ZLGH�DQG����PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�IODW�
EDVH���

&RQWH[W����ZDV�D�VKDOORZ�JXOO\�����PP�ZLGH�DQG�XS�WR����PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�
VRPHZKDW�LUUHJXODU�EDVH��

6HSDUDWHG�IURP�WKH�UHVW�RI�WKH�JXOOLHV�E\�����P�DQG�SUREDEO\�JLYLQJ�ULVH�WR�WKH�PDJQHWLF�
DQRPDO\��&RQWH[W�����)LJXUH�����3ODWH�����LV�GHHSHU�WKDQ�WKH�RWKHU�IHDWXUHV�LQ�WKLV�WUHQFK��,W�
ZDV�����PP�ZLGH�DQG�����PP�GHHS�ZLWK�VWHHSO\�VORSLQJ�VLGHV�DQG�D�VOLJKWO\�LUUHJXODU�EDVH��

7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[������P�LQ�VL]H��,W�ZDV�SODFHG�LQ�D�ODUJHO\�EODQN�DUHD�RI�WKH�)OX[JDWH�
*UDGLRPHWHU�SORW��%DUNHU��������8S�WR�����PP�RI�WRSVRLO��&RQWH[W�����VHDOHG�D�VLQJOH�OLQHDU�
IHDWXUH��&RQWH[W������

&RQWH[W������)LJXUH�����3ODWH�����ZDV�D�OLQHDU�IHDWXUH�FURVVLQJ�7U���LQ�D�1(�±�6:�GLUHFWLRQ��
�����P�ZLGH�DQG�����PP�GHHS��7KLV�IHDWXUH�KDG�VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��7KH�
HDVWHUQ�VLGH�WHQGHG�WR�KDYH�D�OHVV�VWHHS�VORSH��

7UHQFK����

7UHQFK����ZDV�������[������P�LQ�VL]H�DQG�ZDV�SRVLWLRQHG�WR�VDPSOH�D�EDQG�RI�PDJQHWLF�
GLVWXUEDQFH�WKRXJKW�WR�EH�WKH�UHVXOW�RI�YDULDELOLW\�ZLWKLQ�WKH�XQGHUO\LQJ�JHRORJ\��1R�
DUFKDHRORJ\�ZDV�UHFRUGHG�LQ�WKLV�WUHQFK��

7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[������P�LQ�VL]H��,W�ZDV�ORFDWHG�WR�VDPSOH�D�OLQHDU�DQRPDO\�ZLWK�D�
VHFRQG��ZHDNHU�OLQHDU�DQRPDO\�UXQQLQJ�SDUDOOHO��%DUNHU��������8S�WR�����PP�RI�WRSVRLO�
�&RQWH[W�����VHDOHG�WZR��SDUDOOHO�OLQHDU�IHDWXUHV��ERWK�UXQQLQJ�1:���6(��&RQWH[WV����DQG�������
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&RQWH[W�����)LJXUH�����3ODWH�����ZDV�D�OLQHDU�IHDWXUH�����PP�ZLGH�DQG�����PP�GHHS�ZLWK�
ORZ�VORSLQJ�VLGHV�ZKLFK�PHUJH�ZLWK�WKH�IODWWLVK�EDVH��7KLV�IHDWXUH�DOLJQV�ZLWK�WKH�VWURQJHU�RI�
WKH�PDJQHWLF�DQRPDOLHV�UHFRUGHG�LQ�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\�

&RQWH[W�����)LJXUH�����3ODWH�����ZDV�D�OLQHDU�IHDWXUH�����P�ZLGH��EXW�RQO\�����PP�GHHS�ZLWK�
VORSLQJ�VLGHV�DQG�D�IODWWLVK�EDVH��7KH�QRUWKHUQ�VLGH�WHQGV�WR�EH�VWHHSHU��7KH�IHDWXUH�DSSHDUV�WR�
DOLJQ�ZLWK�WKH�ZHDNHU�RI�WKH�OLQHDU�PDJQHWLF�DQRPDOLHV��

7UHQFK����

7UHQFK����ZDV�ORFDWHG�WR�VDPSOH�D�EODQN�DUHD�ZLWKLQ�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\�
�%DUNHU��������,W�ZDV�������[������P�LQ�VL]H��1R�DUFKDHRORJLFDO�IHDWXUHV�ZHUH�ORFDWHG��

7UHQFK�����)LJXUHV���DQG�����

7UHQFK����ZDV�������[������P�LQ�VL]H�DQG�ZDV�SRVLWLRQHG�WR�VDPSOH�WKH�QRUWKHUQ�HQG�RI�D�
OLQHDU�PDJQHWLF�DQRPDO\�WKDW�DSSHDUV�WR�FURVV�EHWZHHQ�WKH�WZR�ILHOGV��%DUNHU������������PP�
RI�WRSVRLO��&RQWH[W�����VHDO�D�VLQJOH��XQXVXDO�IHDWXUH��7KLV�ZDV�D�GLWFK��&RQWH[W�����ZLWK�ZDOO�
�&RQWH[W�����LQ�LWV�EDVH��3ODWHV����±�������

7KH�GLWFK��&RQWH[W�����ZDV�����P�ZLGH�DQG�����PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�URXQGHG�
EDVH��6OLJKWO\�RIIVHW�WR�WKH�VRXWK�ZHVW��EXW�UXQQLQJ�SDUDOOHO�ZLWK�WKH�GLWFK�ZDV�D�GU\�VWRQH�ZDOO�
�&RQWH[W�����EXLOW�LQ�WKH�EDVH��7KLV�ZDV�FRQVWUXFWHG�RI�ILHOG�VWRQH��EHLQJ�D�UDQGRP�FROOHFWLRQ�
RI�ERWK�URXQGHG�DQG�DQJXODU�EORFNV��7KHVH�ZHUH�XS�WR�����[�����[�����PP�LQ�VL]H��DOWKRXJK�
WKH�PDMRULW\�DUH�VPDOOHU��W\SLFDOO\�OHVV�WKDQ�����[�����[�����PP��,W�VXUYLYHG�WR�D�KHLJKW�RI�
����PP�ZKLFK�FRQVLVWV�RI�WKUHH�URXJK�FRXUVHV��7KH�ZDOO�DSSHDUV�WR�VWRS�EHIRUH�LW�PHW�WKH�
VRXWKHUQ�VLGH�RI�WKH�WUHQFK��DOWKRXJK�LW�H[WHQGV�EH\RQG�WKH�H[WHQW�RI�WKH�WUHQFK�WR�WKH�QRUWK��
&DSSLQJ�WKH�ZDOO�ZDV�D�GHSRVLW�RI�PRWWOHG�RUDQJH�DQG�\HOORZ�FOD\��&RQWH[W�����3ODWH������
����PP�ZLGH�DQG�����PP�WKLFN��7KLV�IRUPHG�D�VOLJKWO\�GRPHG�SURILOH��

7KH�GLWFK�KDG�WZR�ILOOV��D�SULPDU\�ILOO��&RQWH[W�����XS�WR�����PP�GHHS�DQG�D�JHQHUDO�ILOO�
�&RQWH[W�����ZKLFK�ILOOHG�WKH�UHVW�RI�WKH�IHDWXUH��7KH�ZDOO��&RQWH[W�����VLWV�ZLWKLQ�D�FXW�
�&RQWH[W�����ILOOHG�ZLWK�&RQWH[W�����VXJJHVWLQJ�WKH�ZDOO�ZDV�FRQVWUXFWHG�DIWHU�WKH�GLWFK�KDG�
VWDUWHG�WR�FROOHFW�VHGLPHQW�DQG�ZDV�WKHUHIRUH�D�VHFRQGDU\�IHDWXUH��:LWKLQ�&RQWH[W�����ILYH�
OLWKLF�DUWHIDFWV�ZHUH�UHFRYHUHG��KRZHYHU��D�IUDJPHQW�RI�D�FOD\�SLSH�ZDV�DOVR�UHFRYHUHG�IURP�
WKLV�FRQWH[W�VXJJHVWLQJ�WKH�OLWKLF�DUWHIDFWV�ZHUH�UHVLGXDO��7KH�FOD\�FDSSLQJ�VXJJHVWV�WKDW�WKH�
ZDOO�ZDV�QHYHU�WDOOHU�WKDQ�WKH�GHSWK�RI�WKH�GLWFK�DQG�WKH�WHUPLQDO�VXJJHVWV�LW�GLG�QRW�H[WHQG�
WKH�IXOO�OHQJWK�RI�WKH�GLWFK��,W�LV�XQOLNHO\��WKHUHIRUH�WR�KDYH�EHHQ�D�+D�KD��EXW�PD\�KDYH�DFWHG�
DV�D�VXSSRUW�IRU�D�EULGJH�RYHU�WKH�GLWFK��

7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[������PLQ�VL]H�DQG�ZDV�SRVLWLRQHG�WR�VDPSOH�WKH�VDPH�OLQHDU�DQRPDO\�
LQYHVWLJDWHG�LQ�7UHQFKHV������������DQG�����8S�WR�����PP�RI�WRSVRLO��&RQWH[W�����VHDOHG�WZR�
IHDWXUHV��$�GLWFK��&RQWH[W�����DQG�D�VKDOORZ�VFRRS��&RQWH[W�����

&RQWH[W�����)LJXUH�����3ODWH�����ZDV�D�GLWFK�HTXLYDOHQW�WR�&RQWH[W����LQ�7UHQFK�����&RQWH[W�
���LQ�7UHQFK�����&RQWH[W����LQ�7UHQFK�����&RQWH[W�����LQ�7UHQFK����DQG�&RQWH[W�����LQ�
7UHQFK������,W�ZDV�XS�WR�����P�ZLGH�DQG�����PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��
7KH�EDVH�EHFDPH�GHHSHU�WR�WKH�1:�ZLWK�D�VWHS�LQ�WKH�EDVH�RI�WKH�IHDWXUH��7KH�1(�VLGH�ZDV�
QRWLFHDEO\�VWHHSHU�ZLWK�WKH�6:�VLGH�KDYLQJ�D�EUHDN�RI�VORSH�ZLWK�D�JHQWOH�VORSH�DW�WKH�WRS�
ZKLFK�EHFRPHV�VWHHSHU�LQ�LWV�ORZHU�OHYHOV��
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&RQWH[W�����)LJXUH�����3ODWH�����ZDV�D�VKDOORZ�OLQHDU�VFRRS�UXQQLQJ�DFURVV�7U���ZLWK�ORZ�
VORSLQJ�VLGHV�ZKLFK�PHUJHG�ZLWK�DQ�LUUHJXODU�EDVH��,W�ZDV�����P�ZLGH��EXW�RQO\�����PP�GHHS�

7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[������P�LQ�VL]H��LW�ZDV�RQH�RI�ILYH�WUHQFKHV�ZKLFK�ZHUH�GHVLJQHG�WR�
VDPSOH�D�OLQHDU�DQRPDO\�ZKLFK�DSSHDUV�WR�H[WHQG�EHWZHHQ�WKH�WZR�ILHOGV��8S�WR�����PP�RI�
WRSVRLO��&RQWH[W�����VHDOHG�D�VLQJOH�GLWFK��&RQWH[W������

&RQWH[W�����)LJXUH�����3ODWH�����ZDV�D�GLWFK�HTXLYDOHQW�WR�&RQWH[WV�������������DQG�����LQ�
7UHQFKHV������������DQG�����,W�ZDV������P�ZLGH�DQG�����PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�
URXQGHG�EDVH�

7UHQFK����

7UHQFK����ZDV�������[������P�LQ�VL]H��,W�ZDV�SRVLWLRQHG�WR�VDPSOH�WKH�VRXWKHUQ�HQG�RI�D�OLQHDU�
DQRPDO\�ORFDWHG�LQ�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\��%DUNHU��������1R�DUFKDHRORJLFDO�
IHDWXUHV�ZHUH�ORFDWHG�LQ�WKLV�WUHQFK��

7UHQFK����

7UHQFK����ZDV�������[������P�LQ�VL]H��ORFDWHG�WR�VDPSOH�DQ�DUHD�RI�VOLJKW�PDJQHWLF�
GLVWXUEDQFH�WKRXJKW�WR�EH�WKH�UHVXOW�RI�YDULDELOLW\�LQ�WKH�XQGHUO\LQJ�JHRORJ\��1R�DUFKDHRORJ\�
ZDV�IRXQG��

7UHQFK����

7UHQFK����ZDV�������[������P�LQ�VL]H��,W�ZDV�SRVLWLRQHG�WR�VDPSOH�DQG�DUHD�ZLWK�VOLJKW�
PDJQHWLF�YDULDELOLW\�WKRXJKW�WR�EH�WKH�UHVXOW�RI�WKH�XQGHUO\LQJ�JHRORJ\��%DUNHU��������1R�
DUFKDHRORJ\�ZDV�UHFRYHUHG��

7UHQFK����

7UHQFK����ZDV�������[������P�LQ�VL]H��,W�ZDV�ORFDWHG�WR�VDPSOH�DQ�DUHD�RI�PDJQHWLF�
YDULDELOLW\�WKRXJKW�WR�EH�WKH�UHVXOW�RI�WKH�XQGHUO\LQJ�JHRORJ\��1R�DUFKDHRORJLFDO�IHDWXUHV�ZHUH�
IRXQG��

7UHQFK����

7UHQFK����ZDV�������[������P�LQ�VL]H��,W�ZDV�GHVLJQHG�WR�VDPSOH�DQ�DSSDUHQW�EODQN�DUHD�
ZLWKLQ�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\��%DUNHU�������1R�DUFKDHRORJ\�ZDV�IRXQG��

7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[������P�LQ�VL]H��,W�ZDV�SODFHG�WR�VDPSOH�WKH�VDPH�OLQHDU�DQRPDO\�
VDPSOHG�LQ�7UHQFKHV������������DQG�����8S�WR�����PP�RI�WRSVRLO��&RQWH[W������VHDOHG�D�
VLQJOH�OLQHDU�IHDWXUH��������

&RQWH[W������)LJXUH�����3ODWH�����LV�SUREDEO\�HTXLYDOHQW�WR�&RQWH[WV������������DQG������,W�
ZDV�D�GLWFK������P�ZLGH�DQG�����PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��7KH�1(�
VLGH�WHQGHG�WR�EH�VWHHSHU�WKDQ�WKH�6:��

� �
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7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[������P�LQ�VL]H��,W�ZDV�SRVLWLRQHG�WR�VDPSOH�D�IHLQW��³/´�VKDSHG�
DQRPDO\�ZLWKLQ�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\��%DUNHU��������8S�WR�����PP�RI�WRSVRLO�
�&RQWH[W������VHDOHG�WZR�IHDWXUHV��D�GLWFK��&RQWH[W������DQG�SRVVLEOH�SRVW�KROH��&RQWH[W�
������

&RQWH[W������)LJXUH�����3ODWH�����ZDV�D�VKDOORZ�OLQHDU�IHDWXUH�FURVVLQJ�7U����,W�ZDV������P�
ZLGH��EXW�RQO\�����PP�GHHS�ZLWK�VORSLQJ�VLGHV�ZKLFK�PHUJH�ZLWK�WKH�IODW�EDVH��,W�LV�OLNHO\�
WKDW�WKLV�IHDWXUH�LV�WKH�RULJLQV�RI�WKH�OLQHDU�DQRPDO\�UHFRUGHG�LQ�WKH�)OX[JDWH�*UDGLRPHWHU�
VXUYH\��

&RQWH[W������)LJXUH�����3ODWH�����ZDV�D�URXJKO\�FLUFXODU��GLVFUHWH�IHDWXUH�����PP�LQ�GLDPHWHU�
DQG�XS�WR�����PP�GHHS��7KH�1(�VLGH�ZDV�QHDU�YHUWLFDO�ZKLOVW�WKH�6:�VORSHG�JHQWO\�WR�WKH�
IODWWLVK�EDVH��7KH�IXQFWLRQ�RI�WKLV�IHDWXUH�LV�XQFHUWDLQ��EXW�LW�PLJKW�EH�D�SRVW�KROH��

7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[������P�LQ�VL]H��,W�ZDV�RQH�RI�ILYH�WUHQFKHV�ZKLFK�VDPSOHG�D�OLQHDU�
PDJQHWLF�DQRPDO\�ZKLFK�DSSHDUV�WR�SUH�GDWH�WKH�FXUUHQW�ILHOG�SDWWHUQ��8S�WR�����PP�RI�
WRSVRLO��&RQWH[W������VHDOHG�D�VLQJOH�GLWFK��&RQWH[W��������

&RQWH[W������)LJXUH�����3ODWH�����LV�SUREDEO\�HTXLYDOHQW�WR�&RQWH[WV������������DQG������,W�
ZDV�D�GLWFK�UXQQLQJ�DFURVV�7U����ZKLFK�ZDV������P�ZLGH�DQG�����PP�GHHS��7KH�1(�VLGH�ZDV�
PRGHUDWHO\�VWHHS��KRZHYHU��WKH�6:�VLGH�KDG�D�VHULHV�RI�WKUHH�JHQWOH�VWHSV�UHDFKLQJ�GRZQ�WR�
WKH�VOLJKWO\�URXQGHG�EDVH��7KLV�PD\�KDYH�EHHQ�D�VHULHV�RI�UH�FXWV��EXW�WKHUH�ZDV�D�VLQJOH�ILOO�
ZLWKLQ�WKLV�IHDWXUH�PDNLQJ�LW�LPSRVVLEOH�WR�GHWHUPLQH��

7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[������P�LQ�VL]H�DQG�ZDV�GHVLJQHG�WR�VDPSOH�D�OLQHDU��PDJQHWLF��
DQRPDO\�UHFRUGHG�LQ�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\��%DUNHU��������8S�WR�����PP�RI�
WRSVRLO�VHDOHG�WKUHH�IHDWXUHV��

&RQWH[W������)LJXUH�����3ODWH�����ZDV�SUREDEO\�WKH�WHUPLQDO�HQG�RI�D�OLQHDU�IHDWXUH�UXQQLQJ�
DSSUR[LPDWHO\�1�6��,W�ZDV�����PP�ZLGH�DQG�RULJLQDOO\�����PP�GHHS��DOWKRXJK�DQLPDO�
GLVWXUEDQFH�RQ�WKH�ZHVWHUQ�VLGH�JDYH�D�PD[LPXP�GHSWK�RI�����PP��,W�KDG�YHU\�VWHHS��QHDU�
YHUWLFDO�VLGHV�DQG�D�IODW�EDVH��7KHUH�ZDV�IXUWKHU�GLVWXUEDQFH�ZLWK�DQ�DQLPDO�UXQ�WKDW�MRLQV�WKH�
VRXWKHUQ�VLGH�RI�WKH�IHDWXUH��

&RQWH[W������)LJXUH�����3ODWH�����ZDV�D�VKDOORZ�GLWFK�������P�ZLGH�DQG�����PP�GHHS�ZLWK�
VKDOORZ�VORSLQJ�VLGHV�ZKLFK�PHUJH�ZLWK�D�URXQGHG�EDVH��7KLV�IHDWXUH�LV�SUREDEO\�WKH�RULJLQV�
RI�WKH�PDJQHWLF�DQRPDO\�UHFRUGHG�LQ�WKLV�SRVLWLRQ��7KLV�IHDWXUH�LV�SUREDEO\�HTXLYDOHQW�WR�
&RQWH[W�����LQ�7UHQFK�����

&RQWH[W������)LJXUH�����3ODWH�����WKLV�IHDWXUH�ZDV�HLWKHU�WKH�WHUPLQDO�HQG�RI�D�OLQHDU�IHDWXUH�
RU�D�VPDOO�SLW�H[WHQGLQJ�EH\RQG�WKH�WUHQFK��,W�ZDV�����PP�ZLGH�DQG�����PP�GHHS�ZLWK�
IHDWXUH�KDV�VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��7KH�VLGH�WR�WKH�HDVW�WHQGHG�WR�EH�VKDOORZHU�WKDQ�
WKDW�WR�WKH�ZHVW��

� �
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7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[������P�LQ�VL]H��,W�ZDV�SODFHG�WR�VDPSOH�D�OLQHDU�DQRPDO\�ORFDWHG�
ZLWKLQ�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\��%DUNHU��������%HORZ�XS�WR�����PP�RI�WRSVRLO�
�&RQWH[W������D�VLQJOH�OLQHDU�IHDWXUH��&RQWH[W������ZDV�ORFDWHG�ZKLFK�LV�FRUUHVSRQGV�WR�WKH�
OLQHDU�PDJQHWLF�DQRPDO\���

&RQWH[W������)LJXUH�����3ODWH�����ZDV�D�OLQHDU�IHDWXUH�FURVVLQJ�7U����,W�FRQVLVWV�RI�D�VKDOORZ�
JXOO\������P�ZLGH��EXW�RQO\�����PP�GHHS�ZLWK�JHQWO\�VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��7KH�
VLGHV�WHQGHG�WR�EH�VOLJKWO\�VWHHSHU�RQ�WKH�ZHVWHUQ�HGJH��

7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[������P�LQ�VL]H�DQG�ZDV�SRVLWLRQHG�WR�VDPSOH�WKH�VDPH�OLQHDU�DQRPDO\�
ORFDWHG�LQ�7UHQFK�����%HORZ�XS�WR�����PP�RI�WRSVRLO��&RQWH[W������D�VLQJOH�OLQHDU�IHDWXUH�
�&RQWH[W������ZDV�ORFDWHG�ZKLFK�LV�SUREDEO\�HTXLYDOHQW�WR�&RQWH[W�����LQ�7UHQFK�����

&RQWH[W������)LJXUH�����3ODWH�����ZDV�D�OLQHDU�IHDWXUH�FURVVLQJ�7U����,W�ZDV�YHU\�VKDOORZ�
JXOO\������P�ZLGH��EXW�RQO\�����PP�GHHS��,W�KDG�VKDOORZ�VORSLQJ�VLGHV�PHUJH�ZLWK�D�VOLJKWO\�
URXQGHG�EDVH��

7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[������P�LQ�VL]H�DQG�ZDV�SRVLWLRQHG�WR�VDPSOH�WKH�UHODWLRQVKLS�EHWZHHQ�
WKUHH�OLQHDU�DQRPDOLHV�ORFDWHG�LQ�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\��%DUNHU��������%HORZ�XS�
WR�����PP�RI�WRSVRLO��&RQWH[W������RQO\�WZR�FOHDU�DUFKDHRORJLFDO�IHDWXUHV�ZHUH�ORFDWHG��
&RQWH[WV�����DQG������

&RQWH[W������)LJXUH�����3ODWH�����ZDV�D�GLWFK�UXQQLQJ�DSSUR[LPDWHO\�(�:�GLDJRQDOO\�DFURVV�
7U����,W�ZDV�EHWZHHQ�����PP�DQG������PP�ZLGH�DQG�����PP�GHHS�WKLV�JXOO\�GLWFK�KDG�
VORSLQJ�VLGHV�DQG�D�IODW�EDVH��,W�FDQ�EH�GLUHFWO\�UHODWHG�WR�RQH�RI�WKH�OLQHDU�DQRPDOLHV�ORFDWHG�
LQ�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\��

&RQWH[W������)LJXUH�����3ODWH�����ZDV�DQ�LUUHJXODU�KROORZ�EHWZHHQ������DQG������P�ZLGH�DQG�
H[WHQGLQJ�EH\RQG�WKH�H[WHQW�RI�7U����,W�KDG�JHQWO\�VORSLQJ�VLGHV�DQG�D�VRPHZKDW�LUUHJXODU�
EDVH��,Q�JHQHUDO��WKH�IHDWXUH�ZDV�����PP�GHHS�DOWKRXJK�VRPH�DUHDV�PD\�KDYH�EHHQ�D�OLWWOH�
GHHSHU��,W�LV�SRVVLEOH�WKDW�WKH�ZHVWHUQ�VLGH�PD\�KDYH�EHHQ�D�JXOO\�RU�GLWFK�FURVVLQJ�WKH�WUHQFK��
DOWKRXJK�WKHUH�LV�QR�GLIIHUHQFH�LQ�WKH�ILOOV��,I�VR�WKLV�ZRXOG�HTXDWH�WR�WKH�OLQHDU�PDJQHWLF�
DQRPDO\�UHFRUGHG�E\�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\�DW�WKLV�SRLQW��

7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[������P�LQ�VL]H��,W�ZDV�ORFDWHG�WR�VDPSOH�D�OLQHDU�PDJQHWLF�DQRPDO\�
ORFDWHG�LQ�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\��%DUNHU��������8S�WR�����PP�RI�WRSVRLO��&RQWH[W�
�����ZDV�UHPRYHG�UHYHDOLQJ�D�VLQJOH�DUFKDHRORJLFDO�IHDWXUH��&RQWH[W�������DOWKRXJK�WKLV�LV�RQ�
WKH�OLQH�RI�WKH�PDJQHWLF�DQRPDO\�LW�LV�QRW�WKH�GLWFK�RU�JXOO\�WKDW�ZDV�H[SHFWHG��

&RQWH[W������)LJXUH�����3ODWH�����ZDV�D�GLVFUHWH�IHDWXUH�����PP�LQ�GLDPHWHU�DQG�XS�WR��
����PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�IODW�EDVH��,W�LV�QRW�FHUWDLQ�ZKHWKHU�LW�ZDV�D�VPDOO�SLW��
ODUJH�SRVW�KROH�RU�VLPSO\�WKH�KROH�OHIW�ZKHQ�D�VWRQH�ZDV�UHPRYHG��

� �
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7UHQFK�����)LJXUH����

7UHQFK����ZDV�������[������P�LQ�VL]H��,W�ZDV�SRVLWLRQHG�WR�VDPSOH�D�EODQN�DUHD�ZLWKLQ�WKH�
)OX[JDWH�*UDGLRPHWHU�VXUYH\��+RZHYHU��EHORZ�����PP�RI�WRSVRLO��&RQWH[W������D�VLQJOH�
DUFKDHRORJLFDO�IHDWXUH��&RQWH[W������ZDV�ORFDWHG��

&RQWH[W������)LJXUH�����3ODWH�����ZDV�HLWKHU�D�VPDOO�SLW�RU�D�ODUJH�SRVW�KROH��,W�ZDV�VXE�
UHFWDQJXODU�LQ�SODQ�PHDVXULQJ�����[�����PP�LQ�VL]H�DQG�UHDFKHG�D�GHSWK�RI�����PP��,W�KDG�
VWHHSO\�VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��

)LQGV�

/LWKLFV�

$�VPDOO�JURXS�RI�OLWKLF�DUWHIDFWV�ZHUH�UHFRYHUHG�GXULQJ�WKH�FRXUVH�RI�WKH�HYDOXDWLRQ��2QO\�
VHYHQ�DUWHIDFWV�ZHUH�IRXQG��ILYH�RI�ZKLFK�ZHUH�IURP�D�VLQJOH�FRQWH[W��$�UDQJH�RI�UDZ�
PDWHULDOV�DUH�UHSUHVHQWHG�ZLWK�IOLQW��FKHUW��*UDLJ�/Z\G�DQG�D�TXDUW]LWH�FREEOH�ZLWKLQ�WKH�
DVVHPEODJH��

7KH�PDMRULW\�RI�WKH�DUWHIDFWV�ZHUH�IURP�&RQWH[W����ZLWKLQ�7UHQFK�����7KHVH�DUH�DOO�UHVLGXDO�
DUWHIDFWV�DV�SRVW�PHGLHYDO�ILQGV�ZHUH�DOVR�UHFRYHUHG�IURP�WKLV�FRQWH[W��7KH�DUWHIDFWV�ZHUH��

x� 3DUW�RI�D�IUDFWXUHG�FREEOH�RI�TXDUW]LWH��7KLV�DUWHIDFW�KDV�EHHQ�KHDWHG�VR�WKDW�WKH�FRUWH[�
LV�FRORXUHG�D�SDOH�SLQN��7KHUH�LV�LPSDFW�GDPDJH�RQ�RQH�HQG�ZKLFK�SUREDEO\�OHDG�WR�
WKH�FREEOH�FROODSVLQJ�������[������[������PP������J��3ODWH�����

�

3ODWH�����&REEOH�ZLWK�LPSDFW�GDPDJH�IURP�&RQWH[W����

x� $�WHUWLDU\�IODNH�RI�*UDLJ�/Z\G��SUREDEO\�GHULYHG�IURP�D�SROLVKHG�WRRO��7KHUH�LV�D�
VPDOO�DUHD�RI�SROLVK�RQ�WKH�GLVWDO�GRUVDO�VXUIDFH�������[������[�����PP����J��3ODWH�����



ϭϯ�
�

�

3ODWH�����)ODNH�RI�*UDLJ�/Z\G�IURP�&RQWH[W����

x� $�FUXGH��VLGH�VFUDSHU�PDGH�RQ�WKH�PLGGOH�VHFWLRQ�RI�D�WHUWLDU\�IODNH�RI�FKHUW��7KH�ULJKW�
VLGH�RI�WKH�IODNH�KDV�D�VHULHV�RI�DEUXSW��ORQJ��VWHSSHG�UHPRYDOV�IRUPLQJ�D�VWUDLJKW�
ZRUNLQJ�HGJH�������[������[�����PP�����J���3ODWH�����

�

3ODWH�����6LGH�6FUDSHU�IURP�&RQWH[W����

x� $�WHUWLDU\�IODNH�RI�D�KLJK�TXDOLW\�IOLQW�������[������[�����PP����J��3ODWH�����

�

3ODWH�����)OLQW�IODNH�IURP�&RQWH[W����

x� $�FKXQN�RI�KHDWHG�DQG�EDWWHUHG�FKHUW������[������[������PP����J��3ODWH�����



ϭϰ�
�

�

3ODWH�����%DWWHU�IOLQW�FKXQN�IURP�&RQWH[W����

)URP�7UHQFK�����&RQWH[W�����D�VLQJOH�IOLQW�DUWHIDFW�ZDV�UHFRYHUHG��7KLV�ZDV��

x� $�SUR[LPDO�HQG�PLFUREXULQ�RQ�D�KLJK�TXDOLW\�IOLQW��7KLV�E\�SURGXFW�RI�PLFUROLWK�
SURGXFWLRQ�LV�RI�D�/DWH�0HVROLWKLF�IRUP�������[������[�����PP����J��3ODWH������

�

3ODWH�����0LFUREXULQ�IURP�&RQWH[W�����

)URP�7UHQFK�����&RQWH[W������D�VSDOO�RI�SDOH�JUH\��RSDTXH�IOLQW�ZDV�UHFRYHUHG��3ODWH������

�

3ODWH�����)OLQW�VSDOO�IURP�&RQWH[W�����

:KLOVW�DOO�WKH�OLWKLF�DUWHIDFWV�DUH�UHVLGXDO��WKH\�VXJJHVW�D�ORZ�OHYHO�RI�DFWLYLW\�RQ�WKH�VLWH�IURP�
WKH�/DWH�0HVROLWKLF�WR�WKH�(DUO\�%URQ]H�$JH��

� �
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3RVW�0HGLHYDO�$UWHIDFW�$VVHPEODJH�

0��-RQHV�

7KH�DUWHIDFW�DVVHPEODJH�UHFRYHUHG�IURP�WKH�H[FDYDWLRQV�DW�:HUQ�)DUP�ZDV�VPDOO��,Q�DGGLWLRQ�
WR�WKH�VWUDWLILHG�PDWHULDO�GHWDLOHG�EHORZ�D�VPDOO�QXPEHU�RI�%XFNOH\�VW\OH�FRDUVH�ZDUH�VKHUGV�
ZHUH�UHFRYHUHG�IURP�WKH�WXUI�OD\HU��7KHVH�LWHPV�UDQJH�LQ�GDWH�IURP�WKH���WK�WR�HDUO\���WK�
FHQWXULHV��7KH\�ZHUH�QRW�TXDQWLILHG�RU�UHWDLQHG��

7UHQFK����

&RQWH[W������

7KUHH�SRWWHU\�VKHUGV�D�FOD\�WREDFFR�SLSH�IRRW�ZLWK�SDUWLDO�ERZO�DQG�DQ�LURQ�QDLO�ZHUH�
UHFRYHUHG�IURP�WKLV�FRQWH[W��

&HUDPLFV�

6KHUG�����$�VPDOO�ULP�VKHUG�ZLWK�D�IODW�WULDQJXODU�FOXEEHG�OLS��7KH�IDEULF�LV�UHG�EURZQ�ZLWK�
RFFDVLRQDO�ZKLWH�JULW�LQFOXVLRQV��7KH�VKHUG�KDV�D�PLG�EURZQ�VSODVK�JOD]H�ZLWK�D�VSHFNOHG�
UXVVLILFDWLRQ�H[WHUQDOO\�DQG�LQWHUQDOO\��

6KHUG�����$�VPDOO�ULP�VKHUG��7KH�IDEULF�JUH\�EURZQ�ZLWK�D�GDUN�EURZQ�JOD]H�H[WHUQDOO\�DQG�
LQWHUQDOO\���

6KHUG�����$�PHGLXP�ULP�VKHUG��7KH�IDEULF�LV�JUH\�EURZQ�ZLWK�D�GDUN�EURZQ�JOD]H�H[WHUQDOO\�
DQG�LQWHUQDOO\���

7KH�WKUHH�VKHUGV�GDWH�IURP�WKH���WK�±���WK�FHQWXULHV��

&OD\�7REDFFR�3LSH��

$�VLQJOH�SDUWLDO�FOD\�WREDFFR�SLSH�ZDV�UHFRYHUHG��7KH�SLSH�IRRW�DQG�SDUW�RI�WKH�ERZO�VXUYLYHG��
ZLWK�D�VWDPS�YLVLEOH�RQ�WKH�IRRW��7KH�VWDPS�ZDV�RYDO�ZLWK�WZR�FHQWUDOO\�SODFHG�IOHXU�GH�OLV�
GHVLJQV�IODQNHG�E\�D�:�LQ�WKH�WRS�ULJKW�KDQG�FRUQHU�DQG�D�&�LQ�WKH�ORZHU�OHIW�KDQG�FRUQHU���

$�VLPLODU�GHVLJQ�ZDV�LGHQWLILHG�RQ�D�SLSH�IRXQG�ZLWKLQ�D�UXEELVK�SLW�H[FDYDWHG�RQ�DQ�
DUFKDHRORJLFDO�H[FDYDWLRQ�RQ�/RZHU�%ULGJH�6WUHHW�&KHVWHU�LQ�WKH�����¶V��7KH�DUWHIDFWXDO�
PDWHULDO�IURP�WKH�SLW�ZDV�GDWHG�WR�WKH�HDUO\�����¶V��'DYH\�������������

)XUWKHU�GLVFXVVLRQ�ZLWK�'DYLG�+LJJLQV�RI�WKH�6RFLHW\�IRU�&OD\�3LSH�VWXGLHV�UHYHDOHG�WKDW�WKH�
VWDPS�LV�WKDW�RI�&KDUOHV�:DUG��D�SLSH�PDNHU�IURP�/RSSLQJWRQ��6KURSVKLUH���,W�LV�VXJJHVWHG�
WKDW�WKH�SLSH�SURGXFWLRQ�EHJDQ�LQ�WKH�����¶V�DQG�FRQWLQXHG�ZKHQ�KH�DQG�KLV�IDPLO\�PRYHG�WR�
2VZHVWU\�LQ�������$�SUREDWHG�UHFRUG�IRU�&KDUOHV�:DUG�LV�GDWHG������DOWKRXJK�LW�LV�SRVVLEOH�
WKDW�SURGXFWLRQ�ZDV�FRQWLQXHG�IRU�D�VKRUW�SHULRG�E\�KLV�VRQ��7KLV�ZRXOG�PDNH�WKH�SLSH�D�
UHODWLYHO\�HDUO\�GDWH�IRU�D�UXUDO�:HOVK�FRQWH[W��

,URQ�QDLO�

$�VLQJOH�LURQ�QDLO�ZDV�UHFRYHUHG�IURP�WKLV�FRQWH[W��7KH�QDLO�ZDV�����PP�LQ�OHQJWK�ZLWK�IODW�
VTXDUHG�VLGHV�DQG�D�IODW�RII�FHQWUH�VTXDUHG�KHDG�DSSUR[LPDWHO\����PP�LQ�WKLFNQHVV��

� �
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7UHQFK���

&RQWH[W������6RLO�PDWUL[�EHWZHHQ�VWRQH�RQ�WRS�RI�EDQN�

�$�VLQJOH�FRSSHU�FRLQ��RU�SRVVLEO\�D�WRNHQ���GLDPHWHU����PP��ZDV�UHFRYHUHG�IURP�WKLV�
GHSRVLW��,W�ZDV�KHDYLO\�ZRUQ�DQG�FRUURGHG��,W�LV�SRVVLEOH�WKDW�WKHUH�LV�D�SDUWLDO�IDFH�IDFLQJ�OHIW�
RQ�WKH�REYHUVH�DOWKRXJK�YHU\�GLIILFXOW�WR�EH�FHUWDLQ��7KH�FRLQ�LV�OLNHO\�WR�GDWH�IURP�WKH�PLG�
9LFWRULDQ�SHULRG�������������+RZDUG��������

7UHQFK�����

&RQWH[W������

$�VPDOO�IUDJPHQW�RI�FOD\�WREDFFR�SLSH�ERZO��2I�PLG�WR�ODWHU���WK�FHQWXU\�GDWH��

7UHQFK�����

&RQWH[W�������

&HUDPLF�EXLOGLQJ�PDWHULDO��$Q�XQHYHQ�FKXQN�IUDJPHQW�RI�RUDQJH�IDEULF�FHUDPLF�EXLOGLQJ�
PDWHULDO��/LNHO\���WK�FHQWXU\�GDWH��

7UHQFK�����

&RQWH[W�������

$�VPDOO�ULP�VKHUG�RI�UHG�EURZQ�IDEULF�ZLWK�RFFDVLRQDO�ZKLWH�JULW�LQFOXVLRQV��7KH�VKHUG�KDV�D�
PLG�EURZQ�VSODVK�JOD]H�ZLWK�D�VSHFNOHG�UXVVLILFDWLRQ�LQWHUQDOO\��

/LNHO\�RI���WK�FHQWXU\�GDWH�EXW�FRXOG�EH�VOLJKWO\�ODWHU�ZLWK�FRQWLQXHG�PDQXIDFWXUH�LQWR�WKH�
HDUO\���WK�FHQWXU\��

'LVFXVVLRQ��)LJXUH��

7KHUH�LV�D�JRRG�FRUUHODWLRQ�EHWZHHQ�WKH�DUFKDHRORJLFDO�IHDWXUHV�UHFRUGHG�LQ�WKH�HYDOXDWLRQ�
DQG�WKH�PDJQHWLF�DQRPDOLHV�RI�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\��)LJXUH������7KLV�LV�QRW�D�
FRPSOHWH�FRUUHODWLRQ�ZLWK�D�IHZ�DUFKDHRORJLFDO�IHDWXUHV�ZKLFK�GR�QRW�DSSHDU�LQ�WKH�)OX[JDWH�
*UDGLRPHWHU�VXUYH\�DQG��VLPLODUO\��VRPH�DQRPDOLHV�ZKLFK�FRXOG�QRW�EH�UHODWHG�WR�
DUFKDHRORJLFDO�IHDWXUHV��

,Q�JHQHUDO��ERWK�WKH�HYDOXDWLRQ�DQG�WKH�)OX[JDWH�*UDGLRPHWHU�VXUYH\�LQGLFDWH�WKDW�WKHUH�ZDV�
ILHOG�V\VWHP�RQ�D�VOLJKWO\�GLIIHUHQW�DOLJQPHQW�IURP�WKH�FXUUHQW�ILHOGV��)LJXUH������7KH�KLVWRULF�
PDSSLQJ��)LJXUHV���±����VXJJHVWV�WKH�IUDPHZRUN�IRU�WKH�FXUUHQW�OD\RXW�KDV�H[LVWHG�VLQFH�DW�
OHDVW�WKH�PLG�HLJKWHHQWK�FHQWXU\��WKXV�WKH�ILHOG�V\VWHP�LQGLFDWHG�E\�WKH�HYDOXDWLRQ�DQG�
)OX[JDWH�*UDGLRPHWHU�VXUYH\�SUHGDWHV�WKLV�SRLQW��7KH�GDWH�RI�WKH�ILHOG�V\VWHP��KRZHYHU��LV�
XQNQRZQ��ILHOG�V\VWHPV�KDYH�EHHQ�LGHQWLILHG�RQ�<Q\V�0RQ�GDWLQJ�WR�DW�OHDVW�WKH�,URQ�$JH�
.HQQH\�HW�DO������������DQG�DW�3DUF�&\EL��VRPH�RI�WKH�ERXQGDULHV�IRUP�D�QDUURZ�ILHOG�
UHVHPEOLQJ�DQ�HQFORVHG�VWULS�RU�TXLOOHW�SRVVLEO\�D�UHPQDQW�RI�D�PHGLHYDO�RSHQ�ILHOG�V\VWHP��
7KH�ERXQGDULHV�DW�)IHUP�:HUQ��)LJXUH�����VHHP�WR�LQGLFDWH�D�VHULHV�RI�VPDOO�SDGGRFNV�QHDU�WR�
WKH�IDUP�ZLWK�WKH�SRVVLELOLW\�RI�D�QHWZRUN�RI�ODUJHU�ILHOGV�IXUWKHU�WR�WKH�QRUWK�DQG�HDVW��7KH�
ODFN�RI�SUHKLVWRULF�ILQGV��H[FHSW�IRU�D�IHZ�UHVLGXDO�OLWKLF�LWHPV��PD\�VXJJHVW�WKDW�D�SUHKLVWRULF�
GDWH�LV�XQOLNHO\�DQG�WKH�UHFRYHU\�RI�SRVW�PHGLHYDO�SRWWHU\�IURP�VRPH�RI�WKH�IHDWXUHV�SRVVLEO\�
VXJJHVWV�WKH�GLWFKHV�UHSUHVHQWHG�ZHUH�VWLOO�RSHQ�ZKHQ�WKH�FXUUHQW�ILHOG�V\VWHP�ZDV�DGRSWHG��
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7KH�PRVW�FXULRXV�RI�WKH�IHDWXUHV�HQFRXQWHUHG�ZDV�WKH�GLWFK��&RQWH[W�����ZLWK�D�ZDOO�EXLOW�LQ�
LWV�EDVH��&RQWH[W�����LQ�7UHQFK�����7KH�GLWFK�FDQ�EH�WUDFHG�DFURVV�WKH�GHYHORSPHQW�DUHD��
WHQGLQJ�WR�EHFRPH�GHHSHU�WR�WKH�QRUWK�ZHVW��KRZHYHU��LW�LV�RQO\�LQ�7UHQFK����WKDW�WKH�ZDOO�ZDV�
HQFRXQWHUHG��7KH�ZDOO�ZDV�EXLOW�LQWR�D�SUHYLRXVO\�H[LVWLQJ�IHDWXUH��ZKLFK�KDG�VWDUWHG�WR�VLOW��,W�
DSSHDUV�WKDW�WKH�ZDOO�ZDV�QHYHU�WDOOHU�WKDQ������P�DQG�KDG�D�FOD\�FDS��,WV�IXQFWLRQ�LV�
XQFHUWDLQ��EXW�LW�LV�XQOLNHO\�WKDW�WKH�ZDOO�ZDV�SDUW�RI�D�KD�KD�DV�LW�DSSHDUV�WR�VWRS�ZLWKLQ�
7UHQFK�����2QH�SRVVLELOLW\�LV�WKDW�WKH�³ZDOO´�ZDV�D�FHQWUDO�VXSSRUW�IRU�D�EULGJH�RYHU�WKH�GLWFK�
DW�WKLV�SRLQW��

5HIHUHQFHV�

%DUNHU��1��������)IHUP�:HUQ���:HUQ�)DUP��3RUWKDHWKZ\��*HRSK\VLFDO�6XUYH\��2FWREHU�������
����$UFKDHRORJ\�&OLHQW�5HSRUW������

%UHDUV��3�������(QJOLVK�&RXQWU\�3RWWHU\��,WV�+LVWRU\�DQG�7HFKQLTXHV��'DYLG�DQG�&KDUOHV��
([HWHU�

'DYH\��3���HG��������7KH�$UFKDHRORJ\�RI�WKH�&OD\�7REDFFR�3LSH�,,,��2[IRUG��%$5�%ULWLVK�
6HULHV�����

'DYH\��3��-�DQG�/RQJZRUWK��&��0�������7KH�,GHQWLILFDWLRQ�RI�%XFNOH\�3RWWHU\��$UFKDHRORJ\�
RI�:DOHV������������

'UDSHU��-�������3RVW�0HGLHYDO�3RWWHU\������������6KLUH�3XEOLFDWLRQV��2[IRUG��

+RZDUG��(���HG���������&RLQV�RI�(QJODQG�DQG�WKH�8QLWHG�.LQJGRP����QG�(GLWLRQ��6SLQN��
/RQGRQ�

.HQQH\��-���/\QFK��)�DQG�'DYLGVRQ��$��������$�:HOVK�/DQGVFDSH�WKURXJK�7LPH��([FDYDWLRQV�
DW�3DUF�&\EL��+RO\�,VODQG��$QJOHVH\��2[ERZ��2[IRUG��

$FNQRZOHGJHPHQWV�

7KH�HYDOXDWLRQ�ZDV�FRPPLVVLRQHG�E\�(OIHG�5��:LOOLDPV�RQ�EHKDOI�RI�WKH�ODQG�RZQHUV��0U�
DQG�0UV�&XQOLIIH��7KH�VXSSRUW�RI�0U�DQG�0UV�&XQOLIIH�LV�JUDWHIXOO\�DFNQRZOHGJHG�IRU�WKH�
VXSSRUW�RIIHUHG�GXULQJ�WKH�ILHOGZRUN�LQ�SURYLGLQJ�WKH�PDFKLQH�DQG�GULYHU�DQG�D�ZHOIDUH�
SURYLVLRQV��7KH�PDFKLQH�ZDV�GULYHQ�ZLWK�VNLOO�DQG�FDUH�E\�+XJK�0DF��7KH�ILHOGZRUN�ZDV�
FDUULHG�RXW�E\�WKH�DXWKRU�DQG�0��-RQHV�DQG�&��5HHV�RI�&5�$UFKDHRORJ\��7KH�SURMHFW�ZDV�
PRQLWRUHG�IRU�WKH�*Z\QHGG�$UFKDHRORJLFDO�3ODQQLQJ�6HUYLFH�E\�7��)LOGHV��

�



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���������



([WUDFW�IURP�WKH������7LWKH�PDS��/ODQGHJIDQ�SDULVK�LQ�WKH�&RXQW\�RI�$QJOHVH\

([WUDFW�IURP�WKH�PDS�RI�7\�&URHV�)DUP�IURP�WKH������3ODV�*Z\QQ�(VWDWH�0DSV��QRW�WR�VFDOH�

)LJXUH����([WUDFWV�IURP�WKH������(VWDWH�0DS�DQG������7LWKH�0DS
1RW�WR�6FDOH



����

����

)LJXUH����([WUDFWV�IURP�WKH������DQG������$QJOHVH\�;,;��1(�0DSV
5HVFDOHG�WR�������
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����

)LJXUH����([WUDFWV�IURP�WKH������DQG������$QJOHVH\�;,;��1(�0DSV
5HVFDOHG�WR�������
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$SSHQGL[����6SHFLILFDWLRQ�

6SHFLILFDWLRQ�IRU�DQ�$UFKDHRORJLFDO�(YDOXDWLRQ�DW�)IHUP�:HUQ�
3RUWKDHWKZ\��<Q\V�0{Q��//����55��3ODQQLQJ�5HIHUHQFH�6&5����������

�
&RPSLOHG�E\�,�3��%URRNV������������

��� 1RQ�7HFKQLFDO�6XPPDU\�
�����,W�LV�SODQQHG�WR�FRQVWUXFW�D�QHZ�VWDWLF�KROLGD\�FDUDYDQV�DQG�FKDOHWV�VLWH�ZLWK�DQFLOODU\�

RQ�VLWH�VHUYLFHV� IRU����XQLWV��RQ� WKH�JURXQG�EHKLQG�)IHUP�:HUQ��3RUWKDHWKZ\��<Q\V�
0{Q��)LJXUH�����$V�SDUW�RI�WKH�DUFKDHRORJLFDO�HYDOXDWLRQ�RI�WKH�VLWH�(:5�&RQVXOWLQJ�
KDYH�FRPPLVVLRQHG�D�VHULHV�RI�WULDO�WUHQFKHV�RQ�WKH�VLWH�RQ�EHKDOI�RI�WKH�RZQHUV�0U�DQG�
0UV�5XSHUW�&XQOLIIH��

��� %DFNJURXQG�
�����0U�DQG�0UV�5XSHUW�&XQOLIIH�SODQ�WR�EXLOG�D�QHZ�KROLGD\�FRPSOH[�IRU����VWDWLF�FDUDYDQV�

DQG� FKDOHWV� WRJHWKHU� ZLWK� WKH� UHTXLUHG� DQFLOODU\� VHUYLFHV� ODQG� EHKLQG� )IHUP�:HUQ��
3RUWKDHWKZ\��<Q\V�0{Q��)LJXUH�����3ODQQLQJ�5HIHUHQFH�&�����������//�

�����7KH\�KDYH�SUHYLRXVO\�FRPPLVVLRQHG�DQ�DUFKDHRORJLFDO�JHRSK\VLFDO� VXUYH\� IURP� WKH�
*Z\QHGG�$UFKDHRORJLFDO� 7UXVW�ZKR� VXE�FRQWUDFWHG� WKH� VXUYH\� WR� ����$UFKDHRORJ\�
�%DUNHU��������

�����,Q� 2FWREHU� ������ D� )OX[JDWH� *UDGLRPHWHU� 6XUYH\� ZDV� FRPPLVVLRQHG� IURP� ����
$UFKDHRORJ\�E\�*Z\QHGG�$UFKDHRORJLFDO�7UXVW��%DUNHU��������7KLV�VKRZHG�D�QXPEHU�
RI�PDJQHWLF�DQRPDOLHV�RI�SRWHQWLDO�DUFKDHRORJLFDO�RULJLQV��7KHVH�DQRPDOLHV�LQFOXGH�D�
VHULHV� RI� OLQHDU� DQG� FXUYLOLQHDU� DQRPDOLHV�ZKLFK�PD\� UHSUHVHQW� D� VHULHV� RI� ROG� ILHOG�
ERXQGDULHV� DQG� DVVRFLDWHG� IHDWXUHV� ZKLFK� GR� QRW� FRUUHVSRQG� ZLWK� WKH� FXUUHQW� ODQG�
GLYLVLRQV�� 7KHUH� DUH� DOVR� D� VHULHV� RI� RWKHU� DQRPDOLHV� ZKLFK� DUH� EHOLHYHG� WR� EH� WKH�
UHVSRQVH�WR�YDULDELOLW\�LQ�WKH�XQGHUO\LQJ�JHRORJ\��DOWKRXJK�WKLV�LV�\HW�WR�EH�WHVWHG��

�����$V�D�UHVXOW�RI�WKH�JHRSK\VLFDO�VXUYH\��7��)LOGHV��'HYHORSPHQW�&RQWURO�$UFKDHRORJLVW�
IURP� WKH� *Z\QHGG� $UFKDHRORJLFDO� 6HUYLFH�� KDV� UHFRPPHQGHG� D� SURJUDPPH� RI�
HYDOXDWLRQ�ZLWK�³7ULDO�7UHQFKLQJ�DW�WKLV�VWDJH�LQ�RUGHU�WR�ERWK�LQWHUURJDWH�WKH�UHVXOWV�RI�
WKH�*HRSK\VLFV�DQG�DOVR�WR�GLDJQRVH�WKH�VXE�VXUIDFH�GHSRVLWV�RI�WKH�VLWH�LQ�WKH�ZLGHU�
VHQVH�´��)LOGHV�HPDLO�GDWHG����1RYHPEHU�������

��� 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�IRUW\�RQH����[�����P�WUHQFKHV�
�������$QDO\VLV�
�������$UFKLYH�SUHSDUDWLRQ�
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���0HWKRGRORJ\�
�����)LHOGZRUN�

�������7KH�WUHQFKHV�ZLOO�EH�ODLG�RXW�DV�LQ�)LJXUH���
�������$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� '�����'LJLWDO� 6/5� &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�*Z\QHGG�$UFKDHRORJLFDO�3ODQQLQJ�VHUYLFH�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��
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����������%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��

�����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�2ULHO�<Q\V�0{Q���
�������$Q\�IOLQW�DUWHIDFWV�ZLOO�EH�VWXGLHG�E\�,�3��%URRNV�IRU�(QJLQHHULQJ�$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��
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�������7KH�GLJLWDO�UHFRUGV�ZLOO�EH�DUFKLYHG�ZLWK�WKH�5R\DO�&RPPLVVLRQ�RQ�$QFLHQW�DQG�
+LVWRULF�0RQXPHQWV�RI�:DOHV��

�������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��7KLV�LV�OLNHO\�WR�EH�2ULHO�<Q\V�
0{Q��

�������$�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\��DQG�SRVVLEO\�&�5HHV��&5�

$UFKDHRORJ\�

��� 7LPHWDEOH�

�����,W�LV�LQWHQGHG�WR�VWDUW�WKH�ILHOGZRUN�RQ���QG�)HEUXDU\�������

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

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

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

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

�������)LHOGZRUN�����PDQ�GD\V��WZR�SHRSOH�IRU�WZHQW\�GD\V��
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�������$VVHVVPHQW�DQG�UHSRUW�����GD\V�

��� *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$�)6$��0��-RQHV�%$�DQG�&��
5HHV�%$��0$��0&,I$��

�����&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�
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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�
%DUNHU��1��������)IHUP�:HUQ���:HUQ�)DUP��3RUWKDHWKZ\��*HRSK\VLFDO�6XUYH\��2FWREHU�����������

$UFKDHRORJ\�&OLHQW�5HSRUW�������

� �
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$SSHQGL[����&RQWH[W�6XPPDU\�
&RQWH[W� 7\SH� /RFDWLRQ� 'HVFULSWLRQ� 5HODWLRQVKLSV�
�� /D\HU� 7U��� 7RSVRLO��XS�WR�����PP�WKLFN�OD\HU�RI�

PLG�\HOORZLVK�EURZQ�VDQG\�ORDP�
WKURXJKRXW�WKH�WUHQFK��7HQGV�WR�
EHFRPH�WKLFNHU�GRZQ�VORSH��EHLQJ�
RQO\�����PP�GHHS�LQ�WKH�OHJ�RI�WKH�
WUHQFK�UXQQLQJ�SDUDOOHO�ZLWK�WKH�D[LV�
RI�WKH�ILHOG��

$ERYH���������DQG���

�� &XW� 7U��� ³8´�VKDSHG�JXOO\�ZLWK�VORSLQJ�VLGHV�
DQG�D�URXQGHG�EDVH������PP�ZLGH�
DQG�XS�WR�����PP�GHHS��5XQV�
DSSUR[LPDWHO\�HDVW��ZHVW��

%HORZ���
&RQWDLQV���

�� )LOO� 7U�� 0LG�\HOORZLVK�EURZQ�VLOW�ZLWK�WKH�
RFFDVLRQDO�VPDOO��XS�WR����PP���VXE�
DQJXODU�VWRQH�DQG�UDUH�ODUJHU��DQJXODU�
IUDJPHQW��XS�WR�����PP��

%HORZ���
:LWKLQ���

�� &XW� 7U�� ³8´�VKDSHG�JXOO\�UXQQLQJ�
DSSUR[LPDWHO\�QRUWK���VRXWK������PP�
ZLGH�DQG�XS�WR�����PP�GHHS�ZLWK�
VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��

%HORZ���
&RQWDLQV���

�� )LOO� 7U�� 0LG�\HOORZLVK�EURZQ�VOLJKWO\�FOD\H\�
VLOW�ZLWK�D�IHZ��VPDOO��XS�WR����PP��
DQJXODU�VWRQH�IUDJPHQWV���

%HORZ���
:LWKLQ���

�� &XW� 7U�� 6KDOORZ��LUUHJXODU�VFRRS�LQ�WKH�DQJOH�
RI�7U���$W�OHDVW������P�ORQJ�DQG�����
PP�ZLGH��WKH�IHDWXUH�LV�RQO\�����PP�
GHHS�ZLWK�DQ�LUUHJXODU�EDVH�DQG�
VORSLQJ�VLGHV��&RQWDLQHG�SRVW�
PHGLHYDO�SRW��

%HORZ���
&RQWDLQV���

�� )LOO� 7U�� 0LG�\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�
D�IHZ��VPDOO��XS�WR�����PP��DQJXODU�
VWRQH�IUDJPHQWV��6RPH�SRVW�
PHGLHYDO�SRW�UHFRYHUHG�IURP�WKLV�
IHDWXUH��$OVR�FRQWDLQHG�WKH�IUDJPHQW�
RI�D������FOD\�SLSH��

%HORZ���
:LWKLQ���

�� &XW� 7U�� 'LWFK�����P�ZLGH�DQG�XS�WR�����PP�
GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�
URXQGHG�EDVH��7KH�GLWFK�UXQV�
DSSUR[LPDWHO\�HDVW��ZHVW�ZLWK�WKH�
QRUWKHUQ�VLGH�WHQGLQJ�WR�EH�DW�D�
VOLJKWO\�ORZHU�DQJOH��

%HORZ���
&RQWDLQV�������DQG����

�� /D\HU� 7U�� 0LG�\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�
YHU\�IHZ��VPDOO��XS�WR�����PP��
DQJXODU�VWRQHV��/D\HU�XS�WR�����PP�
WKLFN���

%HORZ���
$ERYH����
:LWKLQ���

��� /D\HU� 7U�� &ROOHFWLRQ�RI�DQJXODU�VWRQHV�XS�WR�
����PP�LQ�VL]H�DORQJ�WKH�VRXWKHUQ�
VLGH�RI�WKH�IHDWXUH��>FROODSVH�IURP�
EDQN�DERYH@��6LWWLQJ�RQ�WRS�RI�LQLWLDO�
VLOWLQJ�LQ�WKH�GLWFK��

%HORZ���
$ERYH����
:LWKLQ���



���
�

&RQWH[W� 7\SH� /RFDWLRQ� 'HVFULSWLRQ� 5HODWLRQVKLSV�
��� /D\HU� 7U�� 3DOH�\HOORZLVK�EURZQ�FOD\H\�VLOW�LQ�

WKH�ERWWRP�����PP�RI�WKH�GLWFK��
3UREDEO\�WKH�LQLWLDO�VLOWLQJ�ZLWKLQ�WKH�
GLWFK��

%HORZ����
:LWKLQ���

��� /D\HU� 7U�� 7RSVRLO�XS�WR�����PP�WKLFN� �
��� /D\HU� 7U�� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH����DQG����
��� &XW� 7U�� /LQHDU�IHDWXUH�UXQQLQJ�

DSSUR[LPDWHO\�1:���6:������PP�
ZLGH�DQG�XS�WR�����PP�GHHS���
6OLJKWO\�GHHSHU�VHFWLRQ�LQ�WKH�PLGGOH�
RI�WKH�H[FDYDWHG�DUHD�LV�SUREDEO\�WKH�
UHVXOW�RI�DQLPDO�GLVWXUEDQFH��7KH�
IHDWXUH�KDV�PRGHUDWHO\�VORSLQJ�VLGH�
WR�WKH�1(�DQG�D�VWHS�RQ�WKH�6:�VLGH�
����PP�GHHS��7KH�EDVH�LV�VOLJKWO\�
URXQGHG��

%HORZ����
&RQWDLQV����

��� &XW� 7U�� 0LG�\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�
WKH�RFFDVLRQDO�VWRQH�XS�WR����PP�LQ�
VL]H�DQG�D�IHZ�ODUJHU���XS�WR�����
PP��DQJXODU�VWRQH�EORFNV��
SDUWLFXODUO\�RQ�WKH�VKHOI�WR�WKH�6:��

%HORZ����
:LWKLQ����

��� /D\HU� 7U�� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH������������
��� &XW� 7U�� %URDG��VKDOORZ�OLQHDU�IHDWXUH�

FURVVLQJ�7U�������P�ZLGH�DQG�XS�WR�
����PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�
D�IODWWLVK�EDVH��7KLV�FXW�FRQWDLQV�WKH�
SRVVLEOH�EDVH�RI�D�FODZGG�ZDOO�

%HORZ����
&RQWDLQV����DQG����

��� )LOO� 7U�� 0LG�\HOORZLVK�EURZQ�VOLJKWO\�FOD\H\�
VLOW�ZLWK�YHU\�IHZ�VPDOO��XS�WR����
PP��DQJXODU�VWRQHV��7KLV�OD\HU�
PHUJHV�ZLWK�&RQWH[W����DERYH�DQG�
ZLWK�&RQWH[W����EHORZ��

%HORZ����
$ERYH����
:LWKLQ����

��� /D\HU� 7U�� 'XPS�RI�DQJXODU�VWRQH�EORFN�XS�WR�
����PP�LQ�VL]H�DQG�WKH�RFFDVLRQDO�
IUDJPHQW�RI�VODWH��XS�WR�����PP��LQ�D�
PDWUL[�YHU\�VLPLODU�WR�&RQWH[W����
DERYH��7KLV�OD\HU�DOVR�FRQWDLQHG�D�
FRLQ�RI�SRVVLEOH�HDUO\�9LFWRULDQ�
SHULRG��3RVVLEOH�EDVH�RI�D�FODZGG�
ZDOO��

%HORZ����
:LWKLQ����

��� &XW� 7U�� /LQHDU�IHDWXUH�UXQQLQJ�
DSSUR[LPDWHO\�1���6�������PP�ZLGH�
DQG�XS�WR�����PP�GHHS�ZLWK�VORSLQJ�
VLGHV�DQG�D�VOLJKWO\�URXQGHG�EDVH��

%HORZ����
&RQWDLQV����

��� )LOO� 7U�� 0LG�\HOORZLVK�EURZQ�ORDP�ZLWK�D�
IHZ��DQJXODU��VWRQH�EORFNV�XS�WR�����
PP�LQ�VL]H��SDUWLFXODUO\�LQ�WKH�XSSHU��
ZHVWHUQ�VHFWRU�RI�WKH�ILOO��>SRVVLEOH�
FROODSVH�IURP�D�ORVW�EDQN@��7KH�ILOO�
DOVR�FRQWDLQV�D�IHZ�VPDOO��XS�WR����
PP��VWRQHV��0RGHUDWHO\�URRW�
GLVWXUEHG��

%HORZ����
:LWKLQ����
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&RQWH[W� 7\SH� /RFDWLRQ� 'HVFULSWLRQ� 5HODWLRQVKLSV�
��� /D\HU� 7U�� 7RSVRLO�XS�WR�����PP�WKLFN�� �
��� /D\HU� 7U�� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH����
��� &XW� 7U�� 0RGHUQ�IHDWXUH�UXQQLQJ�DW�D�VOLJKW�

DQJOH�WR�7U��RQ�LWV�ZHVWHUQ�HGJH������
PP�ZLGH�DQG�XS�WR�����PP�GHHS��
WKLV�IHDWXUH�KDV�D�YDULDEOH�SURILOH�
IURP�D�VWHHS��³9´�VKDSHG�SURILOH�WR�D�
EURDG��³8´�VKDSHG�SURILOH�QHDU�LWV�
QRUWKHUQ�HQG��)HDWXUH�UXQV�IRU�
DSSUR[LPDWHO\���P�EHIRUH�IDGLQJ�RXW�
LQ�ERWK�GLUHFWLRQV��0RGHUQ�IHDWXUH�LW�
FRQWDLQV�IUDJPHQWV�RI�EOXH�IHUWLOLVHU�
EDJV��

%HORZ����
&RQWDLQV����

��� /D\HU� 7U�� 0LG�\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�
WKH�RFFDVLRQDO�FREEOH�XS�WR�����PP�
LQ�VL]H��7KH�OD\HU�DOVR�FRQWDLQV�
IUDJPHQWV�RI�EOXH�IHUWLOLVHU�EDJV��

%HORZ����
:LWKLQ����

��� /D\HU� 7U�� 7RSVRLO�XS�WR�����PP�WKLFN� �
��� /D\HU� 7U�� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH����
��� 3RVW�

KROH�
7U�� &LUFXODU�FXW�IHDWXUH�����PP�LQ�

GLDPHWHU�DQG�����PP�GHHS�ZLWK�QHDU�
YHUWLFDO�VLGHV�DQG�D�VOLJKWO\�URXQGHG�
EDVH��1R�RWKHU�DVVRFLDWHG�IHDWXUH�
UHFRUGHG�LQ�7U���

%HORZ����
&RQWDLQV����

��� )LOO� 7U�� )LOO�RI�&RQWH[W�����0LG�\HOORZLVK�
EURZQ�VOLJKWO\�FOD\H\�VLOW�ZLWK�WKH�
RFFDVLRQDO�VPDOO��VXE�DQJXODU�VWRQH�
XS�WR����PP�LQ�VL]H��

%HORZ����
:LWKLQ����

��� /D\HU� 7U�� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH������������
��� &XW� 7U�� 3DUW�RI�D�UHFXW�GLWFK�FRPSOH[�UXQQLQJ�

1(���6:�LQ�7U���7KLV�IHDWXUH�ZDV�
RULJLQDOO\�DSSUR[LPDWHO\�����P�ZLGH�
DQG�����PP�GHHS��,W¶V�UHODWLRQVKLS�
ZLWK�&RQWH[W����LV�XQFHUWDLQ��6ORSLQJ�
VLGHV�DQG�D�VOLJKWO\�URXQGHG�EDVH��

%HORZ�����FRQWDLQV����
8QFHUWDLQ�ZLWK����

��� &XW� 7U�� 6KDOORZ�UHFXW�RI�WKH�GLWFK�FRPSOH[�
LQFOXGLQJ�&RQWH[WV����������
DSSUR[LPDWHO\�����PP�ZLGH�DQG�����
PP�GHHS�ZLWK�ORZ�VORSLQJ�VLGHV�DQG�
D�URXQGHG�EDVH��

%HORZ����
&XWV����
&RQWDLQV����

��� &XW� 7U�� /LQHDU�IHDWXUH�DW�OHDVW�����PP�ZLGH�
DQG�����PP�GHHS�ZLWK�VORSLQJ�VLGHV�
�ZKHUH�WKH\�FDQ�EH�VHHQ��DQG�D�
IODWWLVK�EDVH��3DUW�RI�WKH�UHFXW�GLWFK�
FRPSOH[�ZLWK��������8QFHUWDLQ�
UHODWLRQVKLS�ZLWK�&RQWH[W����

%HORZ����
&XW�E\����
8QFHUWDLQ�ZLWK����

��� &XW� 7U�� 1DUURZ�VORW�LQ�WKH�EDVH�RI�����7KH�
VXUYLYLQJ�VHFWLRQ�LV�����PP�ZLGH�
DQG�����PP�GHHS�FXW�LQWR�WKH�EDVH�RI�
&RQWH[W������

%HORZ����
&XW�E\����
&RQWDLQV����



���
�

&RQWH[W� 7\SH� /RFDWLRQ� 'HVFULSWLRQ� 5HODWLRQVKLSV�
��� )LOO� 7U�� )LOO�RI�&RQWH[W�����<HOORZLVK�EURZQ�

FOD\H\�VLOW�ZLWK�WKH�UDUH�VPDOO�SHEEOH�
XS�WR����PP�LQ�VL]H��

%HORZ����
:LWKLQ����

��� )LOO� 7U�� )LOO�RI�&RQWH[WV����DQG�����,W�LV�
LPSRVVLEOH�WR�GHWHUPLQH�WKH�
GLIIHUHQFH�EHWZHHQ�WKH�ILOOV�RI�WKHVH�
WZR�IHDWXUHV��0LG�\HOORZLVK�EURZQ�
VOLJKWO\�FOD\H\�VLOW�ZLWK�WKH�
RFFDVLRQDO�VPDOO�SHEEOH�XS�WR����PP�
LQ�VL]H��

%HORZ����
:LWKLQ����DQG����

��� )LOO� 7U�� <HOORZLVK�EURZQ�FOD\H\�VLOW�ILOOLQJ�
&RQWH[W�����

%HORZ����
&XW�E\����
:LWKLQ����

��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�GHHS� $ERYH����
��� &XW� 7U��� 6KDOORZ�GLWFK�UXQQLQJ�DSSUR[LPDWHO\�

(��:�DFURVV�7U��������PP�ZLGH�DQG�
����PP�GHHS�WKH�IHDWXUH�KDV�ORZ�
VORSLQJ�VLGHV�ZKLFK�PHUJH�ZLWK�WKH�
VOLJKWO\�URXQGHG�EDVH��

%HORZ����
&RQWDLQV����
(TXLYDOHQW�WR����

��� )LOO� 7U���� 0LG�\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�
WKH�UDUH�VXE�DQJXODU�VWRQH�XS�WR����
PP�LQ�VL]H��

%HORZ����
:LWKLQ����

��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH��������
��� &XW� 7U��� /LQHDU�IHDWXUH�UXQQLQJ�

DSSUR[LPDWHO\�(�:��7KH�IHDWXUH�LV�
����PP�ZLGH�DQG�XS�WR�����PP�
GHHS�ZLWK�VORSLQJ�VLGHV�ZKLFK�PHUJH�
ZLWK�WKH�VOLJKWO\�FRQFDYH�EDVH��7KLV�
LV�SUREDEO\�WKH�VDPH�IHDWXUH�DV�
&RQWH[W����LQ�7U���

%HORZ����
&RQWDLQV����
(TXLYDOHQW�WR����

��� )LOO� 7U��� 6OLJKWO\�PRWWOHG�PLG�\HOORZLVK�
EURZQ�FOD\H\�VLOW�ZLWK�WKH�RFFDVLRQDO�
VPDOO��XS�WR����PP��VXE�DQJXODU�
VWRQH��

%HORZ����
:LWKLQ����
(TXLYDOHQW�WR����

��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH����������������
��� &XW� 7U��� 'LWFK�ZLWKLQ�D�FRPSOH[�RI�FXW�DQG�

UHFXW�HTXLYDOHQW�WR�WKRVH�UHFRUGHG�LQ�
7U���$W�OHDVW�����PP�ZLGH�DQG�����
PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�
URXQGHG�EDVH��WKLV�LV�WKH�GHHSHVW�RI�
WKH�UHFXWV��8QFHUWDLQ�UHODWLRQVKLS�
ZLWK����

%HORZ����
&RQWDLQV����
8QFHUWDLQ�ZLWK����

��� &XW� 7U��� :LGH�GLWFK�SUREDEO\�XS�WR�����P�DQG�
����PP�GHHS�ZLWK�JHQWO\�VORSLQJ�
VLGHV�ZKLFK�PHUJH�ZLWK�LWV�URXQGHG�
EDVH��3DUW�RI�WKH�GLWFK�FRPSOH[�LQ�
WKLV�WUHQFK���

%HORZ����
&XW�E\����
&RQWDLQV����
8QFHUWDLQ�ZLWK����DQG����

��� &XW� 7U��� 1DUURZ�VORW�WRZDUGV�WKH�HDVWHUQ�VLGH�
RI�WKH�GLWFK�FRPSOH[��6ORW�����[�����
PP�FXW�LQWR�WKH�EDVH�RI�����7KH�VORW�
KDV�VWHHSO\�VORSLQJ�VLGHV�DQG�D�
URXQGHG�EDVH��

%HORZ����
&XW�E\����
&RQWDLQV����
8QFHUWDLQ�ZLWK����



���
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&RQWH[W� 7\SH� /RFDWLRQ� 'HVFULSWLRQ� 5HODWLRQVKLSV�
��� &XW� 7U��� 'LWFK�FXW�LQWR�WKH�XSSHU�VHFWLRQ�RI�

WKH�GLWFK�FRPSOH[�RQ�WKH�HDVWHUQ�
VLGH�������PP�ZLGH�DQG�����PP�
GHHS�WKLV�IHDWXUH�KDV�PRGHUDWHO\�
VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��

%HORZ����
&XWV��������
&RQWDLQV����

��� )LOO� 7U��� 8QGLIIHUHQWLDWHG�ILOO�LQ�GLWFKHV����
DQG�����0LG�\HOORZLVK�EURZQ�FOD\H\�
VLOW�ZLWK�D�IHZ��VPDOO��XS�WR����PP��
VXE�DQJXODU�VWRQHV��

%HORZ����
&XW�E\����
:LWKLQ��������

��� )LOO� 7U��� )LOO�RI�����<HOORZLVK�EURZQ�FOD\H\�
VLOW�ZLWK�YHU\�IHZ�VPDOO�VWRQH�XS�WR�
���PP�LQ�VL]H��6OLJKWO\�PRWWOHG�ZLWK�
\HOORZ�VDQG\�GHSRVLWV��

%HORZ����
$ERYH����
:LWKLQ����

��� )LOO� 7U��� )LOO�RI�����*ULWW\�\HOORZLVK�EURZQ�
FOD\H\�VLOW�ZLWK�D�PRGHUDWH�TXDQWLW\�
RI�VPDOO��XS�WR����PP��VXE�DQJXODU�
VWRQHV�

%HORZ����
:LWKLQ����

��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� �
��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� �
��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� �
��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH����������������
��� &XW� 7U��� 'LWFK�UXQQLQJ�DSSUR[LPDWHO\�1(�

6:��³9´�VKDSHG�GLWFK�ZLWK�VWHHSO\�
VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��
7KH�WRS�RI�WKH�IHDWXUH�ZLGHQV�LQWR�D�
IODW�EHQFKHG�DUHD������P�ZLGH�DQG�XS�
WR����PP�GHHS��DOWKRXJK�WKH�GLWFK�
LWVHOI�LV�����PP�ZLGH�DQG�����PP�
GHHS��

%HORZ����
&RQWDLQV����

��� )LOO� 7U��� 0LG�\HOORZLVK�EURZQ��JULWW\��FOD\H\�
VLOW�ZLWK�D�ORZ�GHQVLW\�RI�VPDOO��OHVV�
WKDQ����PP��VXE�DQJXODU�VWRQH��7KH�
ILOO�DOVR�FRQWDLQV�WKH�UDUH��ODUJHU��XS�
WR�����PP��DQJXODU�URFN�IUDJPHQW��

%HORZ����
:LWKLQ����

��� &XW� 7U��� /LQHDU�IHDWXUH�ZLWK�VWHHSO\�VORSLQJ�
VLGHV�DQG�D�IODW�EDVH�����PP�ZLGH�
DQG�����PP�GHHS��

%HORZ����
&RQWDLQV����

��� )LOO� 7U��� )LOO�RI�����6WRQ\�ILOO�RI�PLG�\HOORZLVK�
EURZQ�FOD\H\�VLOW�ZLWK�PDQ\�VPDOO��
DQJXODU�VWRQHV�XS�WR����PP�LQ�VL]H��
7KHUH�DUH�DOVR�DW�OHDVW�WKUHH�ODUJH�
DQJXODU�VWRQH�EORFNV�XS�WR�����[�����
[�����PP�LQ�VL]H�WRZDUGV�WKH�
ZHVWHUQ�VLGH�RI�WKH�IHDWXUH��

%HORZ����
:LWKLQ����

��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�GHHS� �
��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�GHHS� �
��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�GHHS�� �
��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� �
��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�GHHS� �



���
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&RQWH[W� 7\SH� /RFDWLRQ� 'HVFULSWLRQ� 5HODWLRQVKLSV�
��� &XW� 7U��� 9HU\�VKDOORZ�JXOO\�����PP�ZLGH��

EXW�RQO\����PP�GHHS�ZLWK�VORSLQJ�
VLGHV�DQG�D�IODWWLVK�EDVH��2QH�RI�D�
VHULHV�RI�VL[�URXJKO\�SDUDOOHO�JXOOLHV��

%HORZ����
&RQWDLQV����

��� &XW� 7U��� 6KDOORZ�JXOO\�RQO\�����PP�ZLGH�
DQG�XS�WR����PP�GHHS�ZLWK�VORSLQJ�
VLGHV�DQG�D�VOLJKWO\�URXQGHG�EDVH��
2QH�RI�D�VHULHV�RI�VL[�URXJKO\�
SDUDOOHO�JXOOLHV��

%HORZ����
&RQWDLQV����

��� &XW� 7U��� 6KDOORZ�JXOO\������PP�ZLGH�DQG�XS�
WR����PP�GHHS�ZLWK�VORSLQJ�VLGHV�
DQG�D�URXQGHG�EDVH��3DUW�RI�D�JURXS�
RI�VL[�URXJKO\�SDUDOOHO�JXOOLHV��

%HORZ����
&RQWDLQV����

��� &XW� 7U��� 6KDOORZ�JXOO\�����PP�ZLGH�DQG�XS�
WR����PP�GHHS�ZLWK�ORZ�VORSLQJ�
VLGHV�ZKLFK�PHUJH�ZLWK�D�IODW�EDVH��
2QH�RI�VL[�URXJKO\�SDUDOOHO�JXOOLHV��

%HORZ����
&RQWDLQV����

��� &XW� 7U��� 6KDOORZ�JXOO\�����PP�ZLGH�DQG����
PP�GHHS�ZLWK�VORSLQJ�VLGHV�DQG�D�
IODW�EDVH��2QH�RI�VL[�URXJKO\�SDUDOOHO�
JXOOLHV��

%HORZ����
&RQWDLQV����

��� &XW� 7U��� 6KDOORZ�JXOO\�����PP�ZLGH�DQG�XS�
WR����PP�GHHS�ZLWK�VORSLQJ�VLGHV�
DQG�D�VRPHZKDW�LUUHJXODU�EDVH��2QH�
RI�D�VHULHV�RI�VL[��URXJKO\�SDUDOOHO�
JXOOLHV��

%HORZ����
&RQWDLQV����

��� )LOO� 7U��� 0LG�\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�
WKH�RFFDVLRQDO�VPDOO�VWRQH�XS�WR����
PP�LQ�VL]H�

%HORZ����
:LWKLQ����

��� )LOO� 7U��� 0LG�\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�
WKH�RFFDVLRQDO�VPDOO�VWRQH�XS�WR����
PP�LQ�VL]H�

%HORZ����
:LWKLQ����

��� )LOO� 7U��� 0LG�\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�
WKH�RFFDVLRQDO�VPDOO�VWRQH�XS�WR����
PP�

%HORZ����
:LWKLQ����

��� )LOO� 7U��� 0LG�\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�
WKH�RFFDVLRQDO�VPDOO�VWRQH�XS�WR����
PP�LQ�VL]H�

%HORZ����
:LWKLQ����

��� )LOO� 7U��� 0LG�\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�
WKH�RFFDVLRQDO�VPDOO�VWRQH�XS�WR����
PP�LQ�VL]H��

%HORZ����
:LWKLQ����

��� )LOO� 7U��� 0LG�\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�
WKH�RFFDVLRQDO�VPDOO�VWRQH�XS�WR����
PP�LQ�VL]H�

%HORZ����
:LWKLQ����

��� &XW� 7U��� *XOO\�����PP�ZLGH�DQG�����PP�
GHHS�ZLWK�VWHHSO\�VORSLQJ�VLGHV�DQG�D�
VOLJKWO\�LUUHJXODU�EDVH��$OWKRXJK�LW�
DSSHDUV�WR�UXQ�RQ�WKH�VDPH�DOLJQPHQW�
DV�WKH�JURXS�RI�VL[�JXOOLHV�LW�LV�
VHSDUDWHG�E\�����P�DQG�WKLV�JXOO\�LV�
PXFK�GHHSHU��

%HORZ����
&RQWDLQV����



���
�

&RQWH[W� 7\SH� /RFDWLRQ� 'HVFULSWLRQ� 5HODWLRQVKLSV�
��� )LOO� 7U��� 0LG�\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�

WKH�RFFDVLRQDO�VPDOO�VWRQH�XS�WR�����
PP�LQ�VL]H��3RVVLEO\�VRPHZKDW�
GLVWXUEHG�E\�UDEELW�EXUURZV�

%HORZ����
:LWKLQ����

��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�GHHS� $ERYH����������������
��� &XW� 7U��� /LQHDU�IHDWXUH�UXQQLQJ�

DSSUR[LPDWHO\�1:�6(������PP�
ZLGH�DQG�����PP�GHHS��WKLV�IHDWXUH�
KDV�ORZ�VORSLQJ�VLGHV�ZKLFK�PHUJH�
ZLWK�WKH�IODWWLVK�EDVH��

%HORZ����
&RQWDLQV����

��� )LOO� 7U��� )LOO�RI�����0LG�\HOORZLVK�EURZQ�
VOLJKWO\�FOD\H\�VLOW�ZLWK�D�ORZ�GHQVLW\�
RI�VXE�DQJXODU�VWRQHV�XS�WR����PP�LQ�
VL]H�

%HORZ����
:LWKLQ����

��� &XW� 7U��� /LQHDU�IHDWXUH�UXQQLQJ�
DSSUR[LPDWHO\�1:�6(��7KLV�IHDWXUH�
LV�����P�ZLGH��EXW�RQO\�����PP�GHHS�
ZLWK�VORSLQJ�VLGHV�DQG�D�IODWWLVK�EDVH��
7KH�QRUWKHUQ�VLGH�WHQGV�WR�EH�VWHHSHU��

%HORZ����
&RQWDLQV����

��� )LOO� 7U��� )LOO�RI�����0LG�\HOORZLVK�EURZQ�
FOD\H\�VLOW�ZLWK�WKH�RFFDVLRQDO�VPDOO�
VWRQH�XS�WR����P�LQ�VL]H�

%HORZ����
:LWKLQ����

��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� �
��� &XW� 7U��� 'LWFK������P�ZLGH�DQG�����PP�GHHS�

ZLWK�VORSLQJ�VLGHV�DQG�D�URXQGHG�
EDVH��7KH�VRXWKHUQ�VLGH�RI�WKH�GLWFK�
WHQGV�WR�KDYH�D�JHQWOHU�VORSH��7KLV�
GLWFK�LV�FXULRXV�DV�LW�KDV�D�GU\�VWRQH�
ZDOO�EXLOW�LQ�LWV�EDVH�SDUDOOHO�ZLWK�LWV�
FRXUVH��&RQWH[W������5XQV�
DSSUR[LPDWHO\�HDVW��ZHVW���

%HORZ����
&RQWDLQV����������������

��� )LOO� 7U��� 0LG�\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�
D�PRGHUDWH�GHQVLW\�RI�VPDOO��VXE�
DQJXODU�VWRQH��XS�WR����PP��UDUH�
IOHFN�RI�FKDUFRDO�DQG�RFFDVLRQDO�
ODUJHU�VWRQH�XS�WR�����PP�LQ�VL]H��
7KHVH�VWRQH�PD\�EH�GHULYHG�IURP�WKH�
ZDOO��&RQWH[W������/D\HU�PHUJHV�
ZLWK����DERYH���

%HORZ����
$ERYH������������
:LWKLQ����
�

��� /D\HU� 7U��� &OD\�FDS�RQ�WR�RI�WKH�ZDOO��&RQWH[W�
�����0RWWOHG�RUDQJH�DQG�\HOORZ�FOD\�
IRUPLQJ�D�FDS�RQ�WRS�RI�WKH�ZDOO��
&DSSLQJ�����PP�ZLGH�DQG�����PP�
WKLFN�IRUPLQJ�D�VOLJKWO\�GRPHG�EDQG��
7KH�OD\HU�ZDV�RQO\�VHHQ�LQ�VHFWLRQ��
VR�LW¶V�IXOO�H[WHQW�LV�XQFHUWDLQ��

%HORZ����
$ERYH����
:LWKLQ����



���
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&RQWH[W� 7\SH� /RFDWLRQ� 'HVFULSWLRQ� 5HODWLRQVKLSV�
��� :DOO� 7U��� 'U\�VWRQH�ZDOO�LQ�WKH�ERWWRP�RI�GLWFK�

�&RQWH[W������:DOO�����PP�ZLGH��
VXUYLYLQJ�IRU�WKUHH�FRXUVHV�WR�D�
KHLJKW�RI�����PP��7KH�ZHVWHUQ�HQG�
RI�WKLV�ZDOO�LV�EHWWHU�SUHVHUYHG�ZLWK�
IHZHU�VWRQH�WRZDUGV�WKH�HDVW��
&RQVWUXFWHG�RI�ILHOG�VWRQH�EHLQJ�D�
UDQGRP�FROOHFWLRQ�RI�ERWK�URXQGHG�
DQG�DQJXODU�EORFNV��6WRQHV�XS�WR�����
[�����[�����PP�LQ�VL]H��DOWKRXJK�WKH�
PDMRULW\�DUH�VPDOOHU��W\SLFDOO\�OHVV�
WKDQ�����[�����[�����PP��7KH\�DUH�
RQO\�URXJKO\�FRXUVHG��

%HORZ����
$EXWV����
:LWKLQ����DQG����

��� )LOO� 7U��� /RZHU�ILOO�RI�����6OLJKWO\�JUH\��
\HOORZLVK�EURZQ��FOD\H\�VLOW�ZLWK�WKH�
RFFDVLRQDO�VPDOO��XS�WR����PP��
VWRQH��3ULPDU\�VLOWLQJ�LQ�WKH�EDVH�RI�
WKH�GLWFK��FXW�IRU�WKH�FRQVWUXFWLRQ�RI�
WKH�ZDOO�

%HORZ����
&XW�E\����
:LWKLQ����

��� &XW� 7U��� &XW�IRU�WKH�ZDOO�WKURXJK�WKH�LQLWLDO�
VLOWLQJ�LQ�WKH�GLWFK��1HDU�YHUWLFDO�FXW�
UXQQLQJ�SDUDOOHO�WR�WKH�QRUWKHUQ�IDFH�
RI�WKH�ZDOO��OHDYLQJ�D�JDS�RI�DERXW����
PP�EHWZHHQ�WKH�FXW�DQG�WKH�ZDOO�
IDFH��

%HORZ����
&XWV����
&RQWDLQV����

��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH��������
��� /D\HU� 7U��� )LOO�RI�FXW�IRU�WKH�ZDOO��0LG�

\HOORZLVK�EURZQ�FOD\H\�VLOW�VLPLODU�
WR����DERYH��

%HORZ����
$EXWV����
:LWKLQ����

��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH��������
��� &XW� 7U��� 'LWFK�HTXLYDOHQW�WR�����'LWFK�XS�WR�

����P�ZLGH�DQG�����PP�GHHS�ZLWK�
VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��
7KH�EDVH�EHFRPHV�GHHSHU�WR�WKH�1:�
ZLWK�D�VWHS�LQ�WKH�EDVH�RI�WKH�IHDWXUH��
7KH�1(�VLGH�LV�QRWLFHDEO\�VWHSSHU�WR�
WKH�1(�ZLWK�WKH�6:�VLGH�KDYLQJ�D�
EUHDN�RI�VORSH�ZLWK�D�JHQWOH�VORSH�DW�
WKH�WRS�ZKLFK�EHFRPHV�VWHHSHU�LQ�LWV�
ORZHU�OHYHOV��2Q�WKH�VDPH�DOLJQPHQW�
DV����DQG�LV�SUREDEO\�WKH�VDPH�GLWFK��

%HORZ����
&RQWDLQV����

��� )LOO� 7U��� )LOO�RI�&RQWH[W�����0LG�\HOORZLVK�
EURZQ�FOD\H\�VLOW�ZLWK�D�PRGHUDWH�
GHQVLW\�RI�VPDOO��XS�WR����PP��VXE�
DQJXODU�VWRQH�DQG�WKH�RFFDVLRQDO�
ODUJHU��XS�WR����PP��VXE�URXQGHG�
VWRQH���

%HORZ����
:LWKLQ����

��� &XW� 7U��� 6KDOORZ�OLQHDU�VFRRS�UXQQLQJ�DFURVV�
7U���ZLWK�ORZ�VORSLQJ�VLGHV�ZKLFK�
PHUJH�ZLWK�DQ�LUUHJXODU�EDVH������P�
ZLGH��EXW�RQO\�����PP�GHHS�

%HORZ����
&RQWDLQV����
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&RQWH[W� 7\SH� /RFDWLRQ� 'HVFULSWLRQ� 5HODWLRQVKLSV�
��� )LOO� 7U��� 0LG�\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�

D�PRGHUDWH�GHQVLW\�RI�VPDOO��XS�WR����
PP��VWRQHV��7KLV�OD\HU�DOVR�
FRQWDLQHG�D�VKUHG�RI�SRVW�PHGLHYDO�
SRWWHU\��

%HORZ����
:LWKLQ����

��� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH���������
��� &XW� 7U��� 'LWFK�HTXLYDOHQW�WR����DQG�����'LWFK�

�����P�ZLGH�DQG�����PP�GHHS�ZLWK�
VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��2Q�
WKH�VDPH�DOLJQPHQW�DV����DQG�����WR�
ZKLFK�LW�LV�OLNHO\�WR�EH�DQ�H[WHQVLRQ��

%HORZ����
&RQWDLQV�����

���� )LOO� 7U��� 0LG�\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�
D�PRGHUDWH�GHQVLW\�RI�VPDOO��XS�WR����
PP��VWRQH�DQG�D�QRWLFHDEO\�TXDQWLW\�
RI�ODUJHU��XS�WR�����PP��VWRQH�
IUDJPHQWV��RI�ERWK�DQJXODU�DQG�
URXQGHG�IRUPV��

%HORZ����
:LWKLQ����

���� �� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� �
���� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN�� �
���� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� �
���� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� �
���� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� �
���� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN�� $ERYH����������
���� &XW� 7U��� (TXLYDOHQW�WR��������DQG�����'LWFK�

�����P�ZLGH�DQG�����PP�GHHS�ZLWK�
VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��
7KH�1(�VLGH�WHQGV�WR�EH�VWHHSHU�WKDQ�
WKH�6:�

%HORZ�����
&RQWDLQV�����

���� )LOO� 7U��� )LOO�RI������0LG�\HOORZLVK�EURZQ�
FOD\H\�VLOW�ZLWK�D�PRGHUDWH�GHQVLW\�
XS�WR�RI�VPDOO��XS�WR����PP��VXE�
DQJXODU�VWRQHV�DQG�WKH�RFFDVLRQDO�
ODUJHU��EORFN�XS�WR�����PP�LQ�VL]H��
7KH�ODUJHU�EORFNV�WHQG�WR�RFFXS\�WKH�
PLGGOH�RI�WKH�ILOO��

%HORZ�����
:LWKLQ�����

���� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH��������������������
���� &XW� 7U��� 6KDOORZ�OLQHDU�IHDWXUH�FURVVLQJ�7U����

�����P�ZLGH��EXW�RQO\�����PP�GHHS�
ZLWK�VORSLQJ�VLGHV�ZKLFK�PHUJH�ZLWK�
WKH�IODW�EDVH�

%HORZ�����
&RQWDLQV�����

���� )LOO� 7U��� )LOO�RI������0LG�\HOORZLVK�EURZQ�
FOD\H\�VLOW�ZLWK�WKH�RFFDVLRQDO��VXE�
URXQGHG�VWRQH�XS�WR����PP�LQ�VL]H��

%HORZ�����
:LWKLQ�����

���� &XW� 7U��� 5RXJKO\�FLUFXODU��GLVFUHWH�IHDWXUH�
����PP�LQ�GLDPHWHU�DQG�XS�WR�����
PP�GHHS��7KH�1(�VLGH�LV�QHDU�
YHUWLFDO�ZKLOVW�WKH�6:�VORSHV�JHQWO\�
WR�WKH�IODWWLVK�EDVH��3RVVLEOH�SRVW�
KROH"��

%HORZ�����
&RQWDLQV�����
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&RQWH[W� 7\SH� /RFDWLRQ� 'HVFULSWLRQ� 5HODWLRQVKLSV�
���� &XW� 7U��� )LOO�RI������0LG�\HOORZLVK�EURZQ�

FOD\H\�VLOW�ZLWK�D�PRGHUDWH�GHQVLW\�RI�
VPDOO��XS�WR����PP��VXE�DQJXODU�
VWRQHV�DQG�WKH�RFFDVLRQDO�IOHFN�RI�
FKDUFRDO��

%HORZ�����
:LWKLQ�����

���� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH����������
���� &XW� 7U���� 3UREDEO\�HTXLYDOHQW�WR�������������

�����'LWFK�UXQQLQJ�DFURVV�7U��������
P�ZLGH�DQG�����PP�GHHS��7KH�1(�
VLGH�LV�PRGHUDWHO\�VWHHS��KRZHYHU��
WKH�6:�VLGH�KDV�D�VHULHV�RI�WKUHH�
JHQWOH�VWHSV�UHDFKLQJ�GRZQ�WR�WKH�
VOLJKWO\�URXQGHG�EDVH��7KLV�PD\�EH�D�
VHULHV�RI�UH�FXWV��EXW�WKHUH�LV�D�VLQJOH�
ILOO�ZLWKLQ�WKLV�IHDWXUH�PDNLQJ�LW�
LPSRVVLEOH�WR�VHH���

%HORZ�����
&RQWDLQV�����

���� )LOO� 7U��� )LOO�RI�&RQWH[W������0LG�\HOORZLVK�
EURZQ�FOD\H\�VLOW�ZLWK�D�IHZ��VPDOO�
�XS�WR����PP��VXE�URXQGHG�VWRQHV��
7KHUH�LV�VRPH�URRW�GLVWXUEDQFH�WR�
WKLV�OD\HU��

%HORZ�����
:LWKLQ�����

���� �� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH���������������������
���������

���� &XW� 7U��� 3UREDEO\�WKH�WHUPLQDO�HQG�RI�D�OLQHDU�
IHDWXUH�UXQQLQJ�DSSUR[LPDWHO\�1�6��
����PP�ZLGH�DQG�RULJLQDOO\�����PP�
GHHS��DOWKRXJK�DQLPDO�GLVWXUEDQFH�RQ�
WKH�ZHVWHUQ�VLGH�JLYH�D�PD[LPXP�
GHSWK�RI�����PP��9HU\�VWHHS��QHDU�
YHUWLFDO�VLGHV�DQG�D�IODW�EDVH�WR�WKLV�
IHDWXUH��7KHUH�LV�DQ�DQLPDO�UXQ�WKDW�
MRLQV�WKH�VRXWKHUQ�VLGH�RI�WKH�IHDWXUH��

%HORZ�����
&RQWDLQV�����

���� )LOO� 7U��� )LOO�RI������0LG�\HOORZLVK�EURZQ�
FOD\H\�VLOW�ZLWK�D�IHZ��VPDOO��XS�WR�
���PP���VXE�DQJXODU�DQG�VXE�
URXQGHG�VWRQHV��6RPH�PRWWOLQJ�ZLWK�
\HOORZ�FOD\�LQ�SODFHV��

%HORZ�����
:LWKLQ�����

���� &XW� 7U��� 6KDOORZ�GLWFK�������P�ZLGH�DQG�����
PP�GHHS�ZLWK�VKDOORZ�VORSLQJ�VLGHV�
ZKLFK�PHUJH�ZLWK�D�URXQGHG�EDVH�

%HORZ�����
&RQWDLQV�����

���� �� 7U��� )LOO�RI������0LG�\HOORZLVK�EURZQ�
FOD\H\�VLOW�ZLWK�WKH�RFFDVLRQDO�VPDOO�
�XS�WR����PP��VWRQH�DQG�UDUH�ODUJHU�
�XS�WR����PP��DQJXODU�EORFN��

%HORZ�����
:LWKLQ�����

���� &XW� 7U��� (LWKHU�WKH�WHUPLQDO�HQG�RI�D�OLQHDU�
IHDWXUH�RU�D�VPDOO�SLW�H[WHQGLQJ�
EH\RQG�WKH�WUHQFK������PP�ZLGH�DQG�
����PP�GHHS�WKLV�IHDWXUH�KDV�VORSLQJ�
VLGHV�DQG�D�URXQGHG�EDVH��7KH�VLGH�WR�
WKH�HDVW�WHQGV�WR�EH�VKDOORZHU�WKDQ�
WKDW�WR�WKH�ZHVW��

%HORZ�����
&RQWDLQV�����
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&RQWH[W� 7\SH� /RFDWLRQ� 'HVFULSWLRQ� 5HODWLRQVKLSV�
���� �� 7U��� )LOO�RI������0LG�\HOORZLVK�EURZQ�

FOD\H\�VLOW�ZLWK�WKH�RFFDVLRQDO��VXE�
URXQGHG�VWRQH�XS�WR����PP�LQ�VL]H��

%HORZ�����
:LWKLQ�����

���� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH����������
���� &XW� 7U��� /LQHDU�IHDWXUH�FURVVLQJ�7U����

6KDOORZ�JXOO\������P�ZLGH��EXW�RQO\�
����PP�GHHS�ZLWK�JHQWO\�VORSLQJ�
VLGHV�DQG�D�URXQGHG�EDVH��7KH�VLGHV�
WHQG�WR�EH�VOLJKWO\�VWHHSHU�RQ�WKH�
ZHVWHUQ�HGJH��

%HORZ�����
&RQWDLQV�����

���� )LOO� 7U��� )LOO�RI������0LG�\HOORZLVK�EURZQ�
FOD\H\�VLOW�ZLWK�WKH�RFFDVLRQDO�VPDOO�
VWRQH�XS�WR����PP�LQ�VL]H��7KH�ILOO�
DOVR�FRQWDLQV�D�IHZ�ODUJH��VXE�
URXQGHG�VWRQH�EORFNV�XS�WR�����PP�
LQ�VL]H��SDUWLFXODUO\�RQ�WKH�ZHVWHUQ�
HGJH��

%HORZ�����
:LWKLQ�����

���� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN�� $ERYH����������
���� &XW� 7U��� /LQHDU�IHDWXUH�FURVVLQJ�7U����9HU\�

VKDOORZ�JXOOV������P�ZLGH��EXW�RQO\�
����PP�GHHS��6KDOORZ�VORSLQJ�VLGHV�
PHUJH�ZLWK�D�VOLJKWO\�URXQGHG�EDVH�

%HORZ�����
&RQWDLQV�����

���� )LOO� 7U��� )LOO�RI������0LG�\HOORZLVK�EURZQ�
FOD\H\�VLOW�ZLWK�WKH�RFFDVLRQDO�VPDOO�
�XS�WR����PP��URXQGHG�SHEEOH���

%HORZ�����
:LWKLQ�����

���� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH��������������������
���� &XW� 7U��� 'LWFK�UXQQLQJ�DSSUR[LPDWHO\�(�:�

GLDJRQDOO\�DFURVV�7U����%HWZHHQ�����
PP�DQG������PP�ZLGH�DQG�����PP�
GHHS�WKLV�JXOO\�GLWFK�KDV�VORSLQJ�
VLGHV�DQG�D�IODW�EDVH��

%HORZ�����
&RQWDLQV�����

���� )LOO� 7U��� )LOO�RI������0LG�\HOORZLVK�EURZQ�
FOD\H\�VLOW�ZLWK�WKH�RFFDVLRQDO�VPDOO�
�XS�WR����PP��URXQGHG�DQG�VXE�
URXQGHG�VWRQH�DQG�D�IHZ�ODUJHU�VWRQH�
EORFNV�XS�WR�����PP�LQ�VL]H��7KHVH�
WHQG�WR�EH�PRUH�DQJXODU�WKDQ�WKH�UHVW�
RI�WKH�VWRQHV��

%HORZ����
:LWKLQ�����

���� &XW� 7U��� ,UUHJXODU�KROORZ�EHWZHHQ������DQG�
�����P�ZLGH�DQG�H[WHQGLQJ�EH\RQG�
WKH�H[WHQW�RI�7U����WKLV�IHDWXUH�KDV�
JHQWO\�VORSLQJ�VLGHV�DQG�D�VRPHZKDW�
LUUHJXODU�EDVH��,Q�JHQHUDO�WKH�IHDWXUH�
LV�����PP�GHHS�DOWKRXJK�VRPH�DUHDV�
PD\�EH�D�OLWWOH�GHHSHU��,W�LV�SRVVLEOH�
WKD�WKH�ZHVWHUQ�VLGH�PD\�EH�D�JXOO\�
RU�GLWFK�FURVVLQJ�WKH�WUHQFK��DOWKRXJK�
WKHUH�LV�QR�GLIIHUHQFH�LQ�WKH�ILOOV��

%HORZ�����
&RQWDLQV�����

���� )LOO� 7U��� )LOO�RI������0LG�\HOORZLVK�EURZQ�
FOD\H\�VLOW�ZLWK�WKH�RFFDVLRQDO�VPDOO�
�XS�WR����PP��VXE�URXQGHG�VWRQH��

%HORZ�����
:LWKLQ�����

���� /D\HU� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH����������
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&RQWH[W� 7\SH� /RFDWLRQ� 'HVFULSWLRQ� 5HODWLRQVKLSV�
���� &XW� 7U��� 'LVFUHWH�IHDWXUH�"SLW�SRVW�KROH"�����

PP�LQ�GLDPHWHU�DQG�XS�WR�����PP�
GHHS�WKLV�IHDWXUH�KDV�VORSLQJ�VLGHV�
DQG�D�IODW�EDVH��,W�LV�QRW�FHUWDLQ�
ZKHWKHU�LW�LV�D�VPDOO�SLW��ODUJH�SRVW�
KROH�RU�VLPSO\�WKH�KROH�OHIW�ZKHQ�D�
VWRQH�ZDV�UHPRYHG��

%HORZ�����
&RQWDLQV�����

���� )LOO� 7U��� )LOO�RI������0LG�\HOORZLVK�EURZQ�
FOD\H\�VLOW�ZLWK�WKH�RFFDVLRQDO�VPDOO�
�XS�WR����PP��URXQGHG�VWRQH��

%HORZ�����
:LWKLQ�����

���� &XW� 7U��� 7RSVRLO�XS�WR�����PP�WKLFN� $ERYH����������
���� &XW� 7U��� 6PDOO�SLW�RU�ODUJH�SRVW�KROH��6XE�

UHFWDQJXODU�LQ�SODQ�WKLV�IHDWXUH�
PHDVXUHV�����[�����PP�LQ�SODQ�DQG�
UHDFKHV�D�GHSWK�RI�����PP��,W�KDV�
VWHHSO\�VORSLQJ�VLGHV�DQG�D�URXQGHG�
EDVH��

%HORZ�����
&RQWDLQV�����

���� )LOO� 7U��� )LOO�RI������0LG�\HOORZLVK�EURZQ�
FOD\H\�VLOW�ZLWK�YHU\�IHZ�RWKHU�
LQFOXVLRQV��

%HORZ�����
:LWKLQ�����

���� &XW� 7U��� /LQHDU�IHDWXUH�FURVVLQJ�7U���������P�
ZLGH�DQG�����PP�GHHS�WKLV�IHDWXUH�
KDV�VORSLQJ�VLGHV�DQG�D�URXQGHG�EDVH��
7KH�HDVWHUQ�VLGH�WHQG�WR�KDYH�D�OHVV�
VWHHS�VORSH��

%HORZ����
&RQWDLQV�����

���� )LOO� 7U��� )LOO�RI������5HDVRQDEO\�JUDYHOO\��PLG�
\HOORZLVK�EURZQ�FOD\H\�VLOW�ZLWK�
PDQ\�VPDOO��OHVV�WKDQ����PP��VXE�
DQJXODU�WR�URXQGHG�VWRQHV�DQG�WKH�
RFFDVLRQDO�ODUJHU��XS�WR����PP��
URXQGHG�VWRQH��7KH�ILOO�LV�PRGHUDWHO\�
GLVWXUEHG�ZLWK�WUHH�URRWV��

%HORZ����
:LWKLQ�����

� �
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$SSHQGL[����3KRWRJUDSKLF�,QGH[�
)UDPH� /RRNLQJ� 'HVFULSWLRQ�
):B���� 1:� 7KH�ILHOG�EHIRUH�H[FDYDWLRQ�RI�WKH�WUHQFKHV�
):B���� 1:� 7KH�ILHOG�EHIRUH�H[FDYDWLRQ�RI�WKH�WUHQFKHV�
):B���� (6(� 7UHQFK����&RQWH[W���
):B���� (6(� 7UHQFK����&RQWH[W���
):B���� 1(� 7UHQFK����&RQWH[W���
):B���� 1(� 7UHQFK����&RQWH[W���
):B���� 6(� 7UHQFK����&RQWH[W���
):B���� 6(� 7UHQFK����&RQWH[W���
):B���� :1:� 7UHQFK����&RQWH[W���
):B���� :1:� 7UHQFK����&RQWH[W���
):B���� :1:� 7UHQFK����&RQWH[W����
):B���� :1:� 7UHQFK����&RQWH[W����
):B���� 1(� 7UHQFK����&RQWH[W����
):B���� 1� 7UHQFK����&RQWH[W����
):B���� (� 7UHQFK����&RQWH[W����
):B���� 1(� 7UHQFK����&RQWH[W����
):B���� 1(� 7UHQFK����&RQWH[W����
):B���� 1(� 7UHQFK����&RQWH[W����
):B���� 1(� 7UHQFK����&RQWH[W����
):B���� 1(� 7UHQFK����&RQWH[W����
):B���� 1(� 7UHQFK����&RQWH[W����
):B���� 1(� 7UHQFK����&RQWH[W����
):B���� 1(� 7UHQFK����&RQWH[W����
):B���� 6(� 7UHQFK�����&RQWH[W����
):B���� 6(� 7UHQFK�����&RQWH[W����
):B���� 6(� 7UHQFK�����&RQWH[W����
):B���� 6(� 7UHQFK�����&RQWH[W����
):B���� (1(� 7UHQFK�����&RQWH[W����
):B���� (1(� 7UHQFK�����&RQWH[W����
):B���� :6:� 7UHQFK�����&RQWH[W����
):B���� :6:� 7UHQFK�����&RQWH[W����
):B���� :6:� 7UHQFK�����&RQWH[W����
):B���� :6:� 7UHQFK�����&RQWH[WV���������
):B���� :6:� 7UHQFK�����&RQWH[WV���������
):B���� :6:� 7UHQFK�����&RQWH[W����
):B���� :6:� 7UHQFK�����&RQWH[W����
):B���� 11:� 7UHQFK�����&RQWH[W����
):B���� 11:� 7UHQFK�����&RQWH[W����
):B���� 11:� 7UHQFK�����&RQWH[W����
):B���� 11:� 7UHQFK�����&RQWH[W����
):B���� 11:� 7UHQFK�����&RQWH[W�����DIWHU�WKH�ILUVW�KDOI�RI�WKH�WUHQFK�KDG�EHHQ�H[FDYDWHG��
):B���� 11:� 7UHQFK�����&RQWH[W�����DIWHU�WKH�ILUVW�KDOI�RI�WKH�WUHQFK�KDG�EHHQ�H[FDYDWHG��
):B���� 6:� 7UHQFK�����&RQWH[W�����DIWHU�WKH�ILUVW�KDOI�RI�WKH�WUHQFK�KDG�EHHQ�H[FDYDWHG��
):B���� 6:� 7UHQFK�����&RQWH[W�����DIWHU�WKH�ILUVW�KDOI�RI�WKH�WUHQFK�KDG�EHHQ�H[FDYDWHG��
):B���� 6:� 7UHQFK�����&RQWH[W�����DIWHU�WKH�ILUVW�KDOI�RI�WKH�WUHQFK�KDG�EHHQ�H[FDYDWHG��
):B���� 6:� 7UHQFK�����&RQWH[W�����IXOO\�H[FDYDWHG��
):B���� 6:� 7UHQFK�����&RQWH[W�����IXOO\�H[FDYDWHG��
):B���� 6:� 7UHQFK�����&RQWH[W�����IXOO\�H[FDYDWHG��
):B���� 6:� 7UHQFK�����&RQWH[W�����IXOO\�H[FDYDWHG��
):B���� 6:� 7UHQFK�����&RQWH[W�����IXOO\�H[FDYDWHG��
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)UDPH� /RRNLQJ� 'HVFULSWLRQ�
):B���� 6:� 7UHQFK�����&RQWH[W�����IXOO\�H[FDYDWHG��
):B���� 6:� 7UHQFK�����&RQWH[W�����IXOO\�H[FDYDWHG��
):B���� 11:� 7UHQFK�����&RQWH[W�����IXOO\�H[FDYDWHG��
):B���� 11:� 7UHQFK�����&RQWH[W�����IXOO\�H[FDYDWHG��
):B���� 11:� 7UHQFK�����&OD\�FDS�WR�ZDOO��&RQWH[W�����
):B���� 6(� 7UHQFK�����&RQWH[W����
):B���� 6(� 7UHQFK�����&RQWH[W����
):B���� 6(� 7UHQFK�����&RQWH[W����
):B���� 6(� 7UHQFK�����&RQWH[W����
):B���� 6(� 7UHQFK�����&RQWH[W����
):B���� 6(� 7UHQFK�����&RQWH[W����
):B���� 6(� 7UHQFK�����&RQWH[W����
):B���� 1:� 7UHQFK�����&RQWH[W�����
):B���� 1:� 7UHQFK�����&RQWH[W�����
):B���� 1:� 7UHQFK�����&RQWH[W�����
):B���� 1(� 7UHQFK�����&RQWH[W�����
):B���� 1(� 7UHQFK�����&RQWH[W�����
):B���� (6(� 7UHQFK�����&RQWH[W�����
):B���� (6(� 7UHQFK�����&RQWH[W�����
):B���� 1:� 7UHQFK�����&RQWH[W�����
):B���� 1:� 7UHQFK�����&RQWH[W�����
):B���� 1:� 7UHQFK�����&RQWH[W�����
):B���� 1:� 7UHQFK�����&RQWH[W�����
):B���� 1:� 7UHQFK�����&RQWH[W�����
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