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&217(176
'(6&5,37,21 3$*(�12
*XDUDQWHH �(0&�,QIRUPDWLRQ �+HDOWK�	�6DIHW\�,QVWUXFWLRQV �*HQHUDO�,QIRUPDWLRQ�� 6\VWHP�'HVFULSWLRQ �6SHFLILFDWLRQV �2SHUDWLQJ�,QVWUXFWLRQV��� ,QVWDOODWLRQ �6WDUW�8S �2SHUDWLRQ�� &RQWUROV�DQG�,QGLFDWRUV �����0DLQWHQDQFH��� 5RXWLQH�0DLQWHQDQFH ��&DOLEUDWLRQ ��$GMXVWPHQW �������7KHRU\�RI�2SHUDWLRQ�� 5HIULJHUDWLRQ �������&RQWUROOHU �������6FKHPDWLF�1RWHV �������5HIULJHUDWLRQ�'LDJUDP ��
$33(1',;�$���,QWURGXFWLRQ�WR�WKH�:DWHU�7ULSOH�3RLQW �������$33(1',;�%��7ULSOH�3RLQW�&HOO�2SHUDWLRQ �������
:LULQJ�'LDJUDP ���������
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*8$5$17((
7KLV�LQVWUXPHQW�KDV�EHHQ�PDQXIDFWXUHG�WR�H[DFWLQJ�VWDQGDUGV�DQG�LV�JXDUDQWHHG�IRU�WZHOYHPRQWKV�DJDLQVW�HOHFWULFDO�EUHDN�GRZQ�RU�PHFKDQLFDO�IDLOXUH�FDXVHG�WKURXJK�GHIHFWLYHPDWHULDO�RU�ZRUNPDQVKLS���)DLOXUH�FDXVHG�E\�PLVXVH�LV�QRW�FRYHUHG���,Q�WKH�HYHQW�RI�IDLOXUHFRYHUHG�E\�WKLV�JXDUDQWHH��WKH�LQVWUXPHQW�PXVW�EH�UHWXUQHG��FDUULDJH�SDLG��WR�WKH�VXSSOLHUIRU�H[DPLQDWLRQ��DQG�ZLOO�EH�UHSODFHG�RU�UHSDLUHG�DW�RXU�RSWLRQ�

)5$*,/(�&(5$0,&�$1'�25�*/$66�3$576�$5(�127�&29(5('�%<�7+,6*8$5$17((
,17(5)(5(1&(�:,7+��25�)$,/85(�3523(5/<�72�0$,17$,1�7+,6�,167580(170$<�,19$/,'$7(�7+,6�*8$5$17((

5(&200(1'$7,21
7KH�OLIH�RI�\RXU�,627(&+�LQVWUXPHQW�ZLOO�EH�SURORQJHG�LI�UHJXODU�PDLQWHQDQFH�DQG�FOHDQLQJWR�UHPRYH�GXVW�DQG�GHEULV�LV�FDUULHG�RXW�
6(5,$/�12����������������������������������������
'$7(���������������������������������������������������
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(0&�,1)250$7,21
7KLV SURGXFW� PHHWV� WKH� UHTXLUHPHQWV� RI� WKH� (XURSHDQ� 'LUHFWLYH� RQ� (OHFWURPDJQHWLF&RPSDWLELOLW\ �(0&���������((&�DV�DPHQGHG�E\�(&�'LUHFWLYH�������((&���7R�HQVXUH�HPLVVLRQFRPSOLDQFH SOHDVH�HQVXUH�WKDW�DQ\�VHULDO�FRPPXQLFDWLRQV�FRQQHFWLQJ�OHDGV��56����RU�56���RU������DUH�IXOO\�VFUHHQHG�
7KH�SURGXFW�PHHWV�WKH�VXVFHSWLELOLW\�UHTXLUHPHQWV�RI�(1����������FULWHULRQ�%�

(/(&75,&$/�6$)(7<
7KLV�HTXLSPHQW�PXVW�EH�FRUUHFWO\�HDUWKHG�
7KLV HTXLSPHQW�LV�D�&ODVV���$SSOLDQFH���$�SURWHFWLYH�HDUWK�LV�XVHG�WR�HQVXUH�WKH�FRQGXFWLYHSDUWV�FDQQRW�EHFRPH�OLYH�LQ�WKH�HYHQW�RI�D�IDLOXUH�RI�WKH�LQVXODWLRQ�
7KH SURWHFWLYH�FRQGXFWRU�RI�WKH�IOH[LEOH�PDLQV�FDEOH�ZKLFK�LV�FRORXUHG�JUHHQ�\HOORZ�0867�EHFRQQHFWHG�WR�D�VXLWDEOH�HDUWK�
7KH�%OXH�FRQGXFWRU�VKRXOG�EH�FRQQHFWHG�WR�1HXWUDO�DQG�WKH�%URZQ�FRQGXFWRU�WR�/LYH��/LQH��
:DUQLQJ��,QWHUQDO�PDLQV�YROWDJH�KD]DUG���'R�QRW�UHPRYH�WKH�SDQHOV�
7KHUH�DUH�QR�XVHU�VHUYLFHDEOH�SDUWV�LQVLGH���&RQWDFW�\RXU�QHDUHVW�,VRWHFK�DJHQW�IRU�UHSDLU�
9ROWDJH�WUDQVLHQWV�RQ�WKH�VXSSO\�PXVW�QRW�H[FHHG����N9�
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+($/7+�$1'�6$)(7<�,16758&7,216
�� 5HDG�DOO�RI�WKLV�KDQGERRN�EHIRUH�XVH�
�� :HDU�DSSURSULDWH�SURWHFWLYH�FORWKLQJ�
�� 2SHUDWRUV RI�WKLV�HTXLSPHQW�VKRXOG�EH�DGHTXDWHO\�WUDLQHG�LQ�WKH�KDQGOLQJ�RI�KRW�DQGFROG�LWHPV�DQG�OLTXLGV�
�� 'R QRW�XVH�WKH�DSSDUDWXV�IRU�MREV�RWKHU�WKDQ�WKRVH�IRU�ZKLFK�LW�ZDV�GHVLJQHG��LH��WKHFDOLEUDWLRQ�RI�WKHUPRPHWHUV�
�� 'R QRW�KDQGOH�WKH�DSSDUDWXV�ZKHQ�LW�LV�KRW��RU�FROG���XQOHVV�ZHDULQJ�WKH�DSSURSULDWHSURWHFWLYH�FORWKLQJ�DQG�KDYLQJ�WKH�QHFHVVDU\�WUDLQLQJ�
�� 'R�QRW�GULOO��PRGLI\�RU�RWKHUZLVH�FKDQJH�WKH�VKDSH�RI�WKH�DSSDUDWXV�
�� 'R�QRW�GLVPDQWOH�WKH�DSSDUDWXV��
�� 'R�QRW�XVH�WKH�DSSDUDWXV�RXWVLGH�LWV�UHFRPPHQGHG�WHPSHUDWXUH�UDQJH�
�� ,I�FDVHG��GR�QRW�UHWXUQ�WKH�DSSDUDWXV�WR�LWV�FDUU\LQJ�FDVH�XQWLO�WKH�XQLW�KDV�FRROHG�
��� 7KHUH�DUH�QR�XVHU�VHUYLFHDEOH�SDUWV� LQVLGH��&RQWDFW�\RXU�QHDUHVW� ,VRWHFK�DJHQW� IRUUHSDLU�
��� (QVXUH PDWHULDOV��HVSHFLDOO\�IODPPDEOH�PDWHULDOV�DUH�NHSW�DZD\�IURP�KRW�SDUWV�RI�WKHDSSDUDWXV��WR�SUHYHQW�ILUH�ULVN�
��� (QVXUH�DGHTXDWH�YHQWLODWLRQ�ZKHQ�XVLQJ�RLOV�DW�KLJK�WHPSHUDWXUHV�
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*(1(5$/�,1)250$7,21
6<67(0�'(6&5,37,21
7KH :DWHU�7ULSOH�3RLQW�%DWK�LV�GHVLJQHG�WR�SURYLGH�DQ�HQYLURQPHQW�LQ�ZKLFK�XS�WR�WKUHH�:DWHU7ULSOH 3RLQW�&HOOV�FDQ�EH�PDLQWDLQHG�IRU�XVH�DV�SULPDU\�VWDQGDUGV�RI�WHPSHUDWXUH���7KH�OLIH�RIWKH LFH�PDQWOH�LQ�D�WULSOH�SRLQW�FHOO�LV�GHSHQGHQW�XSRQ�WKH�LQLWLDO�JHRPHWU\�RI�WKH�PDQWOH��WKH�XVHRI WKH�FHOO�DQG�WKH�WHPSHUDWXUH�RI�LWV�HQYLURQPHQW���7KH�EDWK�KDV�VXIILFLHQW�VWDELOLW\�WR�PDLQWDLQD�PDQWOH�IRU�VL[�ZHHNV�RU�PRUH��SURYLGHG�WKDW�WKH�FHOO�LV�QRW�WKHUPDOO\�RYHUORDGHG�
7KH EDWK�FRQWDLQV�ZDWHU�ZKLFK�LV�VWLUUHG�E\�D�PDJQHWLF�IROORZHU���7KH�WHPSHUDWXUH�RI�WKH�ZDWHULV PDLQWDLQHG�DW������(&�E\�IRXU�WKHUPRHOHFWULF�FRROLQJ�PRGXOHV���7KH�FXUUHQW�WKURXJK�WKHFRROLQJ PRGXOHV�LV�FRQWUROOHG�E\�D�SURSRUWLRQDO�FRQWUROOHU�ZKLFK�XVHV�D�SUHFLVLRQ��KLJK�VWDELOLW\�WKHUPLVWRU�SUREH�WR�VHQVH�EDWK�WHPSHUDWXUH���
7KH�FRROLQJ V\VWHP�KDV�VXIILFLHQW�FRROLQJ�FDSDFLW\�WR�EULQJ�WKH�EDWK�WR�RSHUDWLQJ�WHPSHUDWXUHIURP ��(& LQ�DERXW�WZR�GD\V���7KH�OLPLWHG�FRROLQJ�FDSDFLW\�SURYLGHV�VRPH�SURWHFWLRQ�IRU�WKHFHOOV LQ� FDVH�RI� FRQWURO� IDLOXUH�� VLQFH� WKH�ZDWHU� LQ� WKH�EDWK�ZRXOG� IUHH]H�RQO\� YHU\� VORZO\�$GGLWLRQDO SURWHFWLRQ�LV�SURYLGHG�E\�D�IDXOW�GHWHFWLRQ�V\VWHP�ZKLFK�LV�WULJJHUHG�LI�HLWKHU�RI�WKHFRROLQJ�VXUIDFHV�GURSV EHORZ�D�SUHVHW�OLPLW�RU�E\�WKH�IRUPDWLRQ�RI�LFH�RQ�WKH�FRROLQJ�VXUIDFHVRI WKH�EDWK���7ULJJHULQJ�RI�HLWKHU�IDXOW�GHWHFWRU�ZLOO��DIWHU�D�EXLOW�LQ�GHOD\��DFWLYDWH�WKH�IDXOW�DODUPDQG UHPRYH�SRZHU�IURP�WKH�FRROHUV�XQWLO�WKH�V\VWHP�LV�UHVHW�E\�WXUQLQJ�WKH�SRZHU�VZLWFK�RII�DQGEDFN�RQ�
63(&,),&$7,216
6L]H� ���PP�KLJK�����PP�ZLGH�����PP�GHHS:HLJKW� $SSUR[LPDWHO\���NJ�GU\
$FFHSWDEOH�$PELHQW�&RQGLWLRQV�
2SHUDWLQJ� 7HPSHUDWXUH ���&� WR� ��(&�� � UHODWLYH� KXPLGLW\����WR�����6WRUDJH� 7HPSHUDWXUH ����&� WR� ��(&� UHODWLYH� KXPLGLW\OHVV�WKDQ����
3RZHU�5HTXLUHPHQWV� ����RU����Y�$&��������+]������9$�PD[
%DWK)OXLG� 'H�LRQLVHGZDWHU��DSSUR[LPDWHO\����OLWUHV���ò�JDO�%DWK�7HPSHUDWXUH� �����(&�QRPLQDO��DGMXVWDEOH�����(&�WR�����(&��DSSUR[LPDWHO\����P.�PRQWK
:HLJKW� ��.J
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23(5$7,1*�,16758&7,216
,167$//$7,21
/2&$7,21
7KH W\SLFDO�LQGXVWULDO�VWDQGDUGV�ODERUDWRU\�SURYLGHV�DQ�HQYLURQPHQW�VXLWDEOH�IRU�WKH�EDWK��ZKLFKLV GHVLJQHG�WR�RSHUDWH�DW�DQ�DPELHQW�WHPSHUDWXUH�EHWZHHQ����DQG���(&� LQ�DLU�WKDW�LV�UHODWLYHO\IUHH RI�SDUWLFXODWH�PDWHULDO��SDUWLFXODUO\�VROXEOH�VDOWV��DQG�VROXEOH�RU�FRUURVLYH�JDVHV�VXFK�DVDPPRQLD RU�VXOSKXU�GLR[LGH���7KH�FOHDUDQFH�QHFHVVDU\�IRU�FRROLQJ�DLU�WR�FLUFXODWH�WKURXJK�WKHEDFN RI�WKH�FDELQHW�LV�SURYLGHG�E\�WKH�H[WHQGHG�IUDPH�DURXQG�WKH�DLU�ILOWHU���7KLV�IUDPH�PD\�EHSODFHG GLUHFWO\�DJDLQVW�D�ZDOO�DV�ORQJ�DV�WKH�ORZHU�RSHQLQJ�LV�QRW�REVWUXFWHG���7KH�FDELQHW�LVHTXLSSHG�ZLWK�FDVWRUV�VR�WKDW�LW�PD\�EH�PRYHG�HDVLO\��KRZHYHU��FDUH�PXVW�EH�WDNHQ�WR�DYRLGVSODVKLQJ ZDWHU�RXW�RI�WKH�EDWK���3RZHU�UHTXLUHPHQWV�QHHG�QR�VSHFLDO�FRQVLGHUDWLRQ��PD[LPXPSRZHU FRQVXPSWLRQ�LV����9$��DQG�LQWHUUXSWLRQV�RI�D�IHZ�PLQXWHV�ZLOO�QRW�DIIHFW�WKH�FRQGLWLRQ�RIWKH�FHOOV�EHFDXVH�RI�WKH�ODUJH�WKHUPDO�LQHUWLD�RI�WKH�EDWK�
67$57�83
�� 9LVXDOO\�LQVSHFW�WKH�V\VWHP�WR�HQVXUH�WKDW�LW�KDV�QRW�EHHQ�GDPDJHG�LQ�WUDQVLW�
�� &RQQHFW WKH�PDLQV�FDEOH�WR�D�VXLWDEOH�VXSSO\�VRFNHW�RXWOHW�DQG�WXUQ�WKH�SRZHU�VZLWFKRQ� 7KH�IDXOW�DODUP�OLJKW�VKRXOG�OLJKW�VWHDGLO\�IRU�VHYHUDO�VHFRQGV��WKHQ�IDGH�RII��DQG�WKHFRROHU�YROWDJH�PHWHU�VKRXOG�LQGLFDWH�DERXW���9�

127(���$OO�FRQWUROV�DUH�IDFWRU\�VHW�IRU�SURSHU�RSHUDWLRQ�
�� )LOO�WKH�WDQN�WR�WKH�WRS�RI�WKH�FHOO�KROGHU�WXEHV�ZLWK�FOHDQ��GH�LRQLVHG�ZDWHU�
�� 0RQLWRU WKH�ZDWHU�WHPSHUDWXUH���:LWKRXW�LFH��WKH�WHPSHUDWXUH�VKRXOG�GURS�DERXW�����&SHU�KRXU��IURP���(&���
�� :KHQ WKH�FRROHU�YROWDJH�GURSV�EHORZ�LWV��IXOO�YROWDJH��OHYHO�RI�DERXW���9��WKH�EDWK�LVUHDG\�IRU�XVH�
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23(5$7,21
7KUHH RSHQLQJV�DUH�SURYLGHG�LQ�WKH�OLG�RI�WKH�EDWK�WR�SHUPLW�DFFHVV�WR�WKH�FHOOV���7KH�RSHQLQJVVKRXOG EH�NHSW�FORVHG�ZLWK�WKH�VSOLW�SOXJV�SURYLGHG��WKHVH�KDYH�WKHUPRPHWHU�FKDQQHOV�VR�WKDWFORVXUH PD\�EH�PDLQWDLQHG�GXULQJ�XVH����7KH�EDWK�GRHV�QRW�KDYH�VXIILFLHQW�FRROLQJ�FDSDFLW\�WRRSHUDWH ZLWK�WKH�WRS�RSHQ�WR�DPELHQW�DLU��DQG�PXVW�EH�FRYHUHG�ZLWK�DW�OHDVW�RQH�OD\HU�RI�SODVWLFILOP�LI�LW�PXVW�EH�RSHUDWHG�ZLWK�WKH�OLG�RSHQ�
7KH ZDWHU�OHYHO�LQ�WKH�EDWK�VKRXOG�MXVW�FRYHU�WKH�WRS�RI�WKH�PDLQ�ERG\�RI�WKH�FHOOV���:KHQHYHUWKH QXPEHU� RI� FHOOV� NHSW� LQ� � WKH� EDWK� LV� FKDQJHG�� WKH� ZDWHU� OHYHO� VKRXOG� EH� DGMXVWHG� WRFRPSHQVDWH� 7KH�ZDWHU�OHYHO�DQG�DLU�ILOWHU�VKRXOG�EH�FKHFNHG�ZHHNO\�DQG�PDLQWDLQHG�FRUUHFWO\�6HH�0DLQWHQDQFH�
'XULQJ QRUPDO�RSHUDWLRQ��WKH��FRROHU�YROWDJH��PHWHU�SURYLGHV�D�JHQHUDO�LQGLFDWLRQ�RI�V\VWHPIXQFWLRQ� 7KH�QRUPDO� UDQJH� LV� ��� WR� ��9��ZLWK� KLJKHU� YROWDJH� UHTXLUHG�DW� KLJKHU� DPELHQWWHPSHUDWXUH DQG�KXPLGLW\���$Q\�FKDQJH�LQ�FRROHU�YROWDJH�ZKLFK�GRHV�QRW�FRUUHVSRQG�WR�DPELHQWFRQGLWLRQV�LQGLFDWHV�D�SRWHQWLDO�PDOIXQFWLRQ���6HH�0DLQWHQDQFH�
6RPH PLFUR�RUJDQLVPV�DUH�FDSDEOH�RI�JURZLQJ�LQ�ZDWHU�QHDU��(&� &ORXG\�ZDWHU�DQG�RU�VOLP\VXUIDFHV�LQ�WKH�EDWK�PD\�LQGLFDWH�VXFK�JURZWK���6HH�0DLQWHQDQFH�
'XH WR� WKH� ORQJ� FRRO� GRZQ� WLPH� ZH� UHFRPPHQG� WKDW� WKH� EDWK� LV� OHIW� UXQQLQJFRQWLQXRXVO\��WKLV�PD[LPLVHV�WKH�OLIH�RI�WKH�EDWK�
,QWHUQDO WULSV�DQG�WHPSHUDWXUH�DODUPV�SURWHFW�WKH�V\VWHP�DQG�UXQQLQJ�FRVWV�DUH�YHU\�ORZ���:HGR�QRW�UHFRPPHQG�SRZHULQJ�WKH�EDWK�XS�WKHQ�GRZQ�IRU�VKRUW�SHULRGV�RI�RSHUDWLRQ�
$����&RROHU�9ROWDJH%����$LU�)ORZ&����$XGLEOH�$OHUW'����2Q�2II�VZLWFK(����0DLQ�6HW�SRLQW)����$ODUP��*���$ODUP��
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&21752/6�$1'�,1',&$7256
2Q WKH�FDELQHW�IURQW�LV�D�FRQWURO�SDQHO�FRQWDLQLQJ�WKH�SRZHU�VZLWFK���32:(5��DQG��$/$50�LQGLFDWRU OLJKWV�DQG�DQ DGMXVWLQJ�SRWHQWLRPHWHU�GLDOV�IRU�WKH�FRQWUROOHU�VHW�SRLQW�DQG�WKH�WZR�IDXOWGHWHFWRU�WULJJHU�SRLQWV��LQGLFDWRU�OLJKWV�IRU��32:(5���IRU��$/$50��DQG�IRU�ERWK�IDXOW GHWHFWRUFLUFXLWV��DQG�DQ�DXGLEOH�DODUP�GHYLFH�
7KH DLU�IORZ�FRQWURO�DGMXVWV�WKH�DPRXQW�RI�DLU�SXPSHG�WR�WKH�VWLUULQJ�WXEHV��,W�VKRXOG�EH�DGMXVWHGWR�WKH�PLQLPXP�YDOXH�WKDW�ZLOO�UHOLDEO\�PDLQWDLQ�D�IORZ�WKURXJK�ERWK�WXEHV�
7KH SRZHU�VZLWFK�RQ�WKH�FRQWURO�SDQHO�VHUYHV�WKH�QRUPDO�IXQFWLRQ�RI�D�V\VWHP�SRZHU�VZLWFK�DQGDOVR VHUYHV�DV�D�V\VWHP�UHVHW�IROORZLQJ�D�IDXOW�FRQGLWLRQ���5HVHWWLQJ�WKH�V\VWHP�LV�DFFRPSOLVKHGE\ WXUQLQJ�WKH�SRZHU�RII�IRU�VHYHUDO�VHFRQGV��WKHQ�WXUQLQJ�LW�EDFN�RQ���7KH��32:(5��LQGLFDWRUOLJKW LQGLFDWHV�RQO\�WKDW�SRZHU�LV�DSSOLHG�WR�WKH�FRQWUROOHU�FLUFXLW��QRW�WKDW�LW�LV�IXQFWLRQLQJ���7KH�$/$50� LQGLFDWRU�OLJKW�LQGLFDWHV�D�IDXOW�FRQGLWLRQ�RQO\�ZKHQ�LW�LV�IODVKLQJ��LW�ZLOO�OLJKW�VWHDGLO\�IRUD IHZ�VHFRQGV�DIWHU�SRZHU�LV�WXUQHG�RQ�ZKLOH�WKH�V\VWHP�SHUIRUPV�LWV�DXWRPDWLF�SRZHU�XS�UHVHW�
7KH IDXOW�GHWHFWRU�FLUFXLWV�WULJJHU�RQO\�RQ�DQ�XQGHU�WHPSHUDWXUH�FRQGLWLRQ��VLQFH�WKDW�LV�WKH�RQO\FRQGLWLRQ�ZKLFK�LV�SRWHQWLDOO\�GHVWUXFWLYH�WR�WKH�FHOOV�NHSW�LQ�WKH EDWK���$ERXW����PLQXWHV�DIWHUHLWKHU�IDXOW�GHWHFWRU�LV�WULJJHUHG� SRZHU�WR�WKH�FRROHUV�ZLOO�EH�FXW�RII�XQWLO�WKH�V\VWHP�LV�UHVHW��
7KH FRQWUROOHU��6(7�32,17��DGMXVWPHQW�KDV�D�VSDQ�RI���GHJUHH�&HOVLXV����NHOYLQ�� IRU�GLDOUHDGLQJV RI�����WR�������7KXV�WKH�QRPLQDO�GLDO�VHWWLQJ�IRU��(&ZRXOG�EH�������KRZHYHU��RQO\�WKHUHODWLYH FDOLEUDWLRQ�RI��P.�SHU�GLDO�GLJLW�FDQ�EH�FRQVLGHUHG�UHOHYDQW��VLQFH�D�VLJQLILFDQW�SRUWLRQRI WKH� VSDQ� LV� XVHG� E\� FRPSRQHQW� WROHUDQFHV�� � %RWK� IDXOW� GHWHFWRU� �75,**(5� 32,17�DGMXVWPHQWV DUH�FDOLEUDWHG�LQ�WKH�VDPH�ZD\�DV�WKH�FRQWUROOHU�VHW�SRLQW�� �(DFK�WULJJHU�SRLQWDGMXVWPHQW KDV�DQ�DVVRFLDWHG�LQGLFDWRU�OLJKW�ZKLFK�OLJKWV�DV�VRRQ�DV�WKDW�FLUFXLW�GHWHFWV�DQXQGHU�WHPSHUDWXUH� FRQGLWLRQ�� � 7KH� RXWSXW� RI� HDFK� IDXOW� GHWHFWRU� KDV� D� GHOD\� RI� DERXW� ��PLQXWHV� VR�WKDW�WKH�V\VWHP�IDXOW�DODUP�DQG�FRROHU�VKXWGRZQ�DUH�QRW�WULJJHUHG�E\�WUDQVLHQWFRQGLWLRQV� 7KH�SRZHU��21��DQG�IDXOW�DODUP�OLJKWV�DUH�GXSOLFDWHV�RI�WKRVH�RQ�WKH�FRQWURO�SDQHO�7KH DXGLEOH�DODUP�GHYLFH�LV�DFWLYDWHG�ZKHQHYHU�WKH�V\VWHP�IDXOW�DODUP�LV�WULJJHUHG��LW�HPLWV�D�N+]�EHHS�IRU�DERXW������VHFRQG�HDFK�VHFRQG�
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0$,17(1$1&(
5287,1(�0$,17(1$1&(
$Q\ FKDQJH�LQ�FRROHU�YROWDJH�ZKLFK�GRHV�QRW�FRUUHVSRQG�WR�DPELHQW�FRQGLWLRQV�LQGLFDWHV�DSRWHQWLDO PDOIXQFWLRQ���$Q�LQFUHDVH�LQ�FRROHU�YROWDJH�FRXOG�EH�FDXVHG�E\�D�GLUW\�DLU�ILOWHU�RU�RWKHUREVWUXFWLRQ�WR�DLU�IORZ��RU�E\�H[FHVVLYH�DLU�OHDNDJH DURXQG�WKH�OLG�JDVNHWV��RU�E\�UHGXFHG�IORZRI VWLUULQJ�DLU���$�GHFUHDVH�LQ�YROWDJH�FRXOG�LQGLFDWH�ORZ�ZDWHU�OHYHO�RU�D�FRQWUROOHU�PDOIXQFWLRQ�7KHPD[LPXP�YROWDJH�DYDLODEOH�WR�WKH�FRROHUV�LV�DSSUR[LPDWHO\���9���$Q\�RI�VHYHUDO�FRQGLWLRQVPD\�FDXVH�WKH�FRQWUROOHU�WR�DSSO\�IXOO�SRZHU�WR�WKH�FRROHUV���
)XOO SRZHU� LV� UHTXLUHG� IRU� XS� WR� ��� KRXUV� WR� FRRO� WKH� EDWK� IURP� DPELHQW� WR� RSHUDWLQJWHPSHUDWXUH� 7KH�FRQWUROOHU�ZLOO�QRUPDOO\�DSSO\�IXOO�SRZHU�IRU�VHYHUDO�PLQXWHV�LI�ZDWHU�LV�DGGHGWR WKH�EDWK��RU�LI�DQ\�ZDUP�REMHFW�LV�SODFHG�LQWR�WKH�EDWK���,FH�IRUPDWLRQ�RQ�WKH�FRROLQJ�VXUIDFHVZLOO FDXVH�WKH�FRQWUROOHU�WR�DSSO\�IXOO�SRZHU�DV�WKH�ZDWHU�UHOHDVHV�LWV�KHDW�RI�IXVLRQ��HYHQWXDOO\UHVXOWLQJ LQ�DQ�XQGHU�WHPSHUDWXUH�IDXOW�DV�WKH�WKHUPDO�UHVLVWDQFH�RI�WKH�LFH�OD\HU�LQFUHDVHV�)DLOXUH�RI� WKH�FRROLQJ� IDQV�RU� WRWDO� REVWUXFWLRQ�RI� WKH�FRROLQJ�DLU�ZLOO� UHVXOW� LQ� D� IXOO� SRZHUFRQGLWLRQ� ZKLFK�ZRXOG�HYHQWXDOO\�RSHQ�RQH�RU�ERWK�RI�WKH�WKHUPDO�IXVHV�RQ�WKH�FRROLQJ�PRGXOHKHDW�VLQNV�DV�WKH�EDWK�WHPSHUDWXUH�LQFUHDVHV�WRZDUGV�DPELHQW�
127(� 7KH�FRROHU�YROWDJH�PHWHU�ZLOO�LQGLFDWH�WKH�UHVLGXDO�WKHUPRHOHFWULF�SRWHQWLDO�RI�WKH�FRROLQJPRGXOHV� �DERXW��9�ZLWK�WKH�EDWK���(& EHORZ�DPELHQW��HYHQ�ZLWK�SRZHU�GLVFRQQHFWHG���7KHPHWHU ZLOO�UHDG�WUXH�]HUR�RQO\�ZLWK�WKH����FRQWDFW��&LQFK��FRQQHFWRUV�RQ�WKH�UHDU�SDQHO�RI�WKHFRQWUROOHU�GLVFRQQHFWHG�
&KHFN�WKH�ZDWHU�OHYHO�ZHHNO\��
&ORXG\ ZDWHU�DQG�RU�VOLP\�VXUIDFHV�PD\�LQGLFDWH�JURZWK�RI�PLFUR�RUJDQLVPV���7KH�EDWK�PD\�EHGLVLQIHFWHG E\�DGGLQJ�DERXW�����OLWUH�RI�KRXVHKROG�EOHDFK�����VRGLXP�K\SRFKORULWH���DQG�OHDYLQJLW LQ�WKH�EDWK�IRU�D�IHZ�KRXUV��WKHQ�FKDQJLQJ�WKH�ZDWHU�LQ�WKH�EDWK���6LQFH�WKH�EOHDFK�LV�FRUURVLYH�DOO PHWDO�VXUIDFHV��LQFOXGLQJ�WKH�OLQLQJ�RI�WKH�DFFHVV�KROHV��VKRXOG�EH�ULQVHG�ZLWK�GH�LRQLVHGZDWHU�DIWHU�GLVLQIHFWLQJ�
&$/,%5$7,21
&DOLEUDWLRQ RI�FHOOV� LV�QRW�UHTXLUHG�VLQFH�WKH�ZDWHU�WULSOH�SRLQW�WHPSHUDWXUH� LV�D�FRQVWDQW�RIQDWXUH� +RZHYHU��SURSHU�DGMXVWPHQW�RI�WKH�EDWK�ZLOO�RSWLPLVH�WKH�OLIH�RI�WKH�LFH�PDQWOHV�LQ�WKHFHOOV����6HH�$SSHQGL[�%�IRU�D�SURFHGXUH�WR�YHULI\�WKH�LQWHJULW\�RI�WKH�FHOO��
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$'-8670(17
$GMXVW WKH�EDWK�WHPSHUDWXUH�WR������(&XVLQJ�WKH�IROORZLQJ�SURFHGXUH���7KLV�SURFHGXUH�UHTXLUHVDQ RSHUDWLQJ�ZDWHU�WULSOH�SRLQW�FHOO�DQG�D�WKHUPRPHWHU�ZLWK�D�UHVROXWLRQ�DQG�VKRUW�WHUP�VWDELOLW\RI������.���P.��RU�EHWWHU�
�� $GMXVW�WKH�VWLUULQJ�DLU�IORZ�FRQWURO�RQ�WKH�IURQW�SDQHO�IRU�WKH�ORZHVW�IORZ�UDWH�WKDW�ZLOOUHOLDEO\�PDLQWDLQ�IORZ�WKURXJK�DOO�RI�WKH�KROHV�LQ�ERWK�VWLUULQJ�WXEHV�
�� &DOLEUDWH�WKH�WKHUPRPHWHU�DW������(&�LQ�WKH�WULSOH�SRLQW�FHOO�
�� 3ODFH�WKH�WKHUPRPHWHU�LQ�WKH�EDWK�DGMDFHQW�WR�RQH�RI�WKH FHOO�KROGHUV��RU�LQ�RQH�RI�WKHSUH�FKLOO�WXEHV�
�� $OORZ WKH�WKHUPRPHWHU�WR�VWDELOLVH�IRU�DERXW�ò�KRXU��DQG�GHWHUPLQH�WKH�WHPSHUDWXUHGLIIHUHQFH�EHWZHHQ�WKH�EDWK�WHPSHUDWXUH�DQG�WKH�ZDWHU�WULSOH�SRLQW�������&��
�� 2EVHUYH�DQG�UHFRUG�WKH�VHWWLQJ�RI�WKH��FRQWUROOHU�VHW�SRLQW��
�� $GMXVW WKH��FRQWUROOHU�VHW�SRLQW��GLDO�WR�HOLPLQDWH�WKH�GLIIHUHQFH����)RU�H[DPSOH��LI�WKH�EDWKWHPSHUDWXUH LV��P.�EHORZ�WKH�WULSOH�SRLQW��DQG�WKH�GLDO�VHWWLQJ�LV��������VHW�WKH�GLDO�WR��������1RWH WKDW�HDFK�GLDO�GLJLW�UHSUHVHQWV��P.�DQG�HDFK�GLJLW�LV�GLYLGHG�LQWR���OLQHDULQFUHPHQWV��
�� $OORZ�WKH�EDWK�WR�VWDELOLVH �DV�LQGLFDWHG�E\�WKH�FRROHU�YROWDJH��DQG�UHSHDW�VWHSV���WR��LI QHFHVVDU\�WR�PDNH�WKH�EDWK�WHPSHUDWXUH�HTXDO�WR�WKH�WULSOH�SRLQW�ZLWKLQ�WKH�UHDGDELOLW\RI�WKH�WKHUPRPHWHU�RU��P.� �1RWH�WKDW�WKH�EDWK�KDV�D�WKHUPDO�WLPH�FRQVWDQW�RI�DERXW���PLQXWHV�GXH�WR�LWV�ODUJH�PDVV�DQG�OLPLWHG�FRROLQJ�FDSDFLW\��
�� 2EVHUYH�DQG�UHFRUG�WKH�VHWWLQJV�RI�ERWK�IDXOW�GHWHFWRUV��WULJJHU�SRLQW��GLDOV�
�� 8QORFN�RQH�WULJJHU�SRLQW�GLDO�DQG�LQFUHDVH�LWV�VHWWLQJ�XQWLO�WKH�LQGLFDWRU�OLJKW�OLJKWV���

127(� 'R QRW�NHHS�WKH�OLJKW�RQ�IRU�PRUH�WKDQ�D�IHZ�PLQXWHV�DW�D�WLPH����7KH�V\VWHPIDXOW DODUP�FLUFXLW�KDV�D�GHOD\�RI�DSSUR[LPDWHO\����PLQXWHV�DQG�D�UHVHW�WLPH�RI�OHVV�WKDQ���VHFRQGV����
2EVHUYH�DQG�UHFRUG�WKH�GLDO�VHWWLQJ�IRU�WKH�RII�WR�RQ�WUDQVLWLRQ�RI�WKH�OLJKW�

��� 6HW WKH�GLDO����P.�EHORZ�WKH�WUDQVLWLRQ�VHWWLQJ����7KH�WULJJHU�SRLQW�GLDOV�DUH�FDOLEUDWHGIRU��P.�SHU�OHDVW�VLJQLILFDQW�GLJLW��WKH�VDPH�DV�WKH�FRQWUROOHU�VHW�SRLQW��
��� 5HSHDW VWHSV���DQG���IRU�WKH�RWKHU�WULJJHU�SRLQW�GLDO��DQG�UHFRUG�WKH�QHZ�VHWWLQJV�RI�DOOWKUHH�GLDOV�IRU�IXWXUH�UHIHUHQFH�
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��� 7HVW WKH�IDXOW�DODUP�DQG�VKXWGRZQ�ORJLF�E\�VHWWLQJ�RQH�WULJJHU�SRLQW�GLDO�D�IHZ�P.�DERYHLWV�WUDQVLWLRQ�VHWWLQJ���:LWKLQ����PLQXWHV�WKH�V\VWHP��)$8/7��LQGLFDWRU�VKRXOG�EHJLQIODVKLQJ DQG�WKH�DODUP�VLJQDO�VKRXOG�EHJLQ�EHHSLQJ���7KH�FRROHU�YROWDJH�VKRXOG�GURS�WRDSSUR[LPDWHO\ ��YROWV�DV�VRRQ�DV�WKH�V\VWHP�IDXOW�DODUP�LV�WULJJHUHG����8QGHU�WKHVHFRQGLWLRQV�� WKH� �&22/(5�92/7$*(��PHWHU� LV� UHDGLQJ� WKH� UHVLGXDO� WKHUPR�HOHFWULFYROWDJH�JHQHUDWHG�E\ WKH�FRROHUV����5HVHW�WKH�WULJJHU�SRLQW�GLDO�WR�WKH�VHWWLQJ�UHFRUGHGLQ�VWHS�����DQG�ORFN�LW�
��� 5HVHW WKH�V\VWHP�E\�WXUQLQJ�WKH�SRZHU�VZLWFK�RII�IRU�D�IHZ�VHFRQGV�DQG�WKHQ�WXUQLQJ�LWEDFN RQ���7KH��)$8/7��OLJKW�VKRXOG�OLJKW�VWHDGLO\�IRU�D�IHZ�VHFRQGV�WKHQ�IDGH�RII�HDFKWLPH�WKH�V\VWHP�LV�UHVHW�
��� 5HSHDW�VWHSV����WR����ZLWK�WKH�RWKHU�WULJJHU�SRLQW�GLDO�
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7+(25<�2)�23(5$7,21
5()5,*(5$7,21
5HIULJHUDWLRQ� LV� SURYLGHG� E\� IRXU� WKHUPRHOHFWULF� PRGXOHV�� � 7KHVH� PRGXOHV� DUH� VDQGZLFKVWUXFWXUHV�RI�FHUDPLF��FRSSHU�DQG VHPLFRQGXFWRU�PDWHULDO���7KH\�XVH�WKH�3HOWLHU�HIIHFW�RI�WKHVHPLFRQGXFWRU�PDWHULDO��ELVPXWK�WHOOXULGH��WR�SURGXFH�D�FXUUHQW�GHSHQGHQW�KHDW�SXPSLQJ�DFWLRQ�(DFK WKHUPRHOHFWULF�PRGXOH�LV�PRXQWHG�EHWZHHQ�D�KHDW�VLQN�DQG�DQ�DOXPLQXP�EORFN���7ZR�RIWKHVH DVVHPEOLHV�DUH�PRXQWHG�WR�DQ�DOXPLQXP�SODWH�DWWDFKHG�WR�WKH�ORZHU�SDUW�RI�HDFK�VLGH�RIWKH VWDLQOHVV�VWHHO�WDQN���7KH�FRROHG�DUHD�RI�HDFK�VLGH�LV�DERXW�����E\����PP�����[��������7KHWDQN LV�HPEHGGHG�LQ�PRXOGHG�IRDP�LQVXODWLRQ�ZKLFK�KDV�EHHQ�IRUPHG�WR�SURYLGH�DLU�FKDQQHOVRYHU WKH�KHDW�VLQNV�DQG�DFURVV�WKH�ERWWRP�WR�WKH�IDQV�ORFDWHG�QHDU�WKH�FHQWUH�RI�WKH�KRUL]RQWDOSDQHO WKDW�VXSSRUWV�WKH�WDQN�DVVHPEO\���7KH�FRROHU�FLUFXLW�KDV�WZR�WKHUPDO�IXVHV�LQ�VHULHV�ZLWKWKH IRXU�PRGXOHV�WR�SURWHFW�WKH�V\VWHP�LQ�FDVH�RI�IDQ�IDLOXUH���7KHVH�IXVHV�DUH�PRXQWHG�RQ�RQHKHDW�VLQN�RQ�HDFK�VLGH RI�WKH�WDQN�DVVHPEO\���&XUUHQW�WKURXJK�WKH�WKHUPR�HOHFWULF�PRGXOHV�LVUHJXODWHG�E\�WKH�FRQWUROOHU�FLUFXLWU\�
7KUHH SUHFLVLRQ�WKHUPLVWRU�SUREHV�PRQLWRU�WKH�WHPSHUDWXUH�RI�WKH�WDQN�DQG�WKH�ZDWHU���7ZR�RIWKHVH SUREHV�DUH�LQVHUWHG�LQWR�ZHOOV�IURP�WKH�UHDU�RI�WKH�WDQN�DVVHPEO\��7KHVH�SUREHV�DUHFRQQHFWHG WR� WKH� IDXOW�GHWHFWRU�FLUFXLWV�� �7KH�RWKHU�SUREH� LV� WKH�PDLQ�FRQWURO�SUREH�DQG� LVPRXQWHG WR�WKH�WRS�SDQHO�RI�WKH�WDQN�DVVHPEO\�VXFK�WKDW�LW�H[WHQGV�GRZQ�LQWR�WKH�ZDWHU�LQ�WKHEDWK�
&21752//(5
32:(5�6833/<
7KH ���9�VXSSO\�SURYLGHV�SRZHU�WR�WKH�WKHUPRHOHFWULF�FRROLQJ�PRGXOHV�DQG�WKH�DXGLEOH�DODUP�WKH ��9�UHJXODWHG�VXSSO\�SURYLGHV�ORJLF�SRZHU��DQG�WKH�DQDORJXH�FLUFXLWV�RSHUDWH�IURP�WKH���9DQG ���9�UHJXODWHG�VXSSOLHV���1RWH�WKDW�WKH�PDLQ�FRQWURO�FLUFXLW�KDV�VHSDUDWH���9�DQG����9UHJXODWRUV�WR�SURYLGH�DGGLWLRQDO�GHFRXSOLQJ�IURP�WKH�RWKHU�FLUFXLWV��DQG�WR�LPSURYH�FRQWUROOHUUHOLDELOLW\���
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0$,1�&21752/�&,5&8,7
7KH PDLQ�FRQWURO�FLUFXLW��VFKHPDWLF�GLDJUDP���UHIHUHQFH��QXPEHU������������LV�D�SUHFLVLRQ�'&OLQHDU SURSRUWLRQDO� FRQWUROOHU�� � 7KH� FRQWUROOHU� LQSXW� LV� EDVLFDOO\� D�ZKHDWVWRQH�EULGJH� FLUFXLWFRQVLVWLQJ RI�5����WKUX�5����DQG�WKH�PDLQ�FRQWURO�SUREH���7KH�FRQWURO�SUREH�KDV�D�QRPLQDOUHVLVWDQFH RI���N�RKPV�DW���(& DQG������N�RKPV�DW��(&� %ULGJH�FXUUHQW�RI����PLFURDPSV�LVSURYLGHG WKURXJK�5�����SURGXFLQJ�D�EULGJH�YROWDJH�RI�DSSUR[LPDWHO\�����9�DW�QRUPDO�RSHUDWLQJFRQGLWLRQV� 7KH�YROWDJH�DW�73���WKH�LQSXW�RI�WKH�ILUVW�DPSOLILHU��8�����LV�QRPLQDOO\�����9�ZLWKD FKDQJH�RI�����PLOOLYROWV�NHOYLQ�>P9�.@���1HJDWLYH�IHHGEDFN�DURXQG�8����LV�SURYLGHG�WKURXJK5����DQG�&�����JLYLQJ�D�'&�JDLQ�RI�WKH�DSSUR[LPDWHO\�����DQG�D�ORZ�SDVV�FXW RII�IUHTXHQF\RI DERXW��+]���7KH�RXWSXW�RI�8����73���LV�QRPLQDOO\��9�DW�QXOO�ZLWK�D�FKDQJH�RI�����9�.���7KHRXWSXW DPSOLILHU��8�����KDV�QR�UHVLVWLYH�IHHGEDFN��DQG�WKXV�KDV�D�'&�JDLQ�RI�WKH�RUGHU�RI���������+RZHYHU� QHJDWLYH�IHHGEDFN�LV�SURYLGHG�WKURXJK�&����VR�WKDW�WKH�$&�JDLQ�LV�OLPLWHGWR DERXW�������$QRWKHU�ZD\�RI�ORRNLQJ�DW�WKH�RXWSXW�DPSOLILHU�LV�WR�FRQVLGHU�LW�D�SURSRUWLRQDO�SOXV�LQWHJUDO FRQWUROOHU�ZLWK�D�SURSRUWLRQDO�EDQG�HTXLYDOHQW�WR�DERXW���P.�DQG�D�UHVHW�WLPH�RI�DERXW�� PLQXWHV���&����LV�D�VSHFLDO�ORZ�OHDNDJH�WDQWDOXP�FDSDFLWRU���1RWH�WKDW�'�����5����DQG5��� DVVXUH�WKDW�WKH�ELDV�RQ�&����LV�DOZD\V�WKH�FRUUHFW�SRODULW\���7KH�RXWSXW�RI�8�����WKURXJK5���� GULYHV�4�����D�'DUOLQJWRQ�SRZHU�WUDQVLVWRU�FRQQHFWHG�DV�DQ�HPLWWHU�IROORZHU�WR�FRQWUROYROWDJH�WR�WKH�WKHUPRHOHFWULF�FRROHUV�IURP�WKH���9�VXSSO\�
7KH WDQN�DVVHPEO\�KDV�IRXU�WKHUPRHOHFWULF�FRROHUV�DQG�WZR�WKHUPDO�IXVHV����(&� DOO�LQ�VHULHV�7KH'&�UHVLVWDQFH�RI�WKLV�FLUFXLW�LV�DERXW���RKPV�DW�URRP�WHPSHUDWXUH���1RWH�WKDW�WKH�UHVLVWDQFHZRXOG EH�GLIILFXOW�WR�PHDVXUH�ZKHQ�WKH�EDWK�LV�FROG�GXH�WR�D�WKHUPRHOHFWULF�YROWDJH�RI�DV�PXFKDV��9�EHLQJ�JHQHUDWHG�E\�WKH�FRROHUV�
)$8/7�'(7(&725�&,5&8,76
7KH�IDXOW�GHWHFWRU�FLUFXLWV�DUH�WZR�LGHQWLFDO XQGHU�WHPSHUDWXUH�VHQVRU�FLUFXLWV�WKDW�SURYLGH�DQLPPHGLDWH LQGLFDWLRQ�RI�DQ�XQGHU�WHPSHUDWXUH�FRQGLWLRQ��WKHQ�WULS�WKH�V\VWHP�DODUP�DQG�VKXWGRZQ WKH�FRROHUV�DIWHU�D�GHOD\�RI�DERXW����PLQXWHV���2QH�RI�WKHVH�FLUFXLWV�LV�GHVFULEHG�EHORZ�7KH LQSXW�LV�D�ZKHDWVWRQH�EULGJH�FRQVLVWLQJ�RI�D�SUREH�DQG�5����WKURXJK�5������7KLV�FLUFXLWLV WKH� VDPH� DV� WKH�PDLQ� FRQWUROOHU� FLUFXLW�� H[FHSW� WKDW� QR� QHJDWLYH� IHHGEDFN� LV� SURYLGHG�$PSOLILHU 8����RSHUDWHV�DV�DQ�RSHQ�ORRS�YROWDJH�FRPSDUDWRU��LWV�RXWSXW�JRHV�SRVLWLYH�DV�WKHSUREH WHPSHUDWXUH�JRHV�EHORZ�WKH�OLPLW�VHW�E\�IURQW�SDQHO�FRQWURO�5������$�SRVLWLYH�RXWSXW�IURP8����WKURXJK�5����DQG�'����WXUQV�RQ�4����WR�OLJKW�IDXOW�GHWHFWRU�LQGLFDWRU '������7KLV�DOVRDSSOLHV D�SRVLWLYH�YROWDJH�RI�DERXW����9�WR�WKH�GHOD\�FLUFXLW�5����DQG�&������$V�&����FKDUJHV�WKH YROWDJH�DW�WKH�JDWH�RI�4����ULVHV�IURP���9�WRZDUGV��9��ZKLFK��DIWHU�DERXW����PLQXWHV��WXUQV4��� RQ��WKXV�WULSSLQJ�WKH�V\VWHP�DODUP�ORJLF�DQG�FXWWLQJ�SRZHU�WR�WKH�FRROHUV���7KH�JDWH�RI4��� LV�SURWHFWHG�IURP� WXUQ�RII�WUDQVLHQWV�E\�5������1RWH�WKDW�'����TXLFNO\�GLVFKDUJHV�&���LI WKH�RXWSXW�RI�8����JRHV�QHJDWLYH��WKXV�HUDVLQJ�WKH�HIIHFW�RI�WUDQVLHQW�IDXOW�FRQGLWLRQV���7KHIDXOW�GHWHFWRU�SUREHV�DUH�ORFDWHG�DW�WKH�XSSHU�HGJH�RI�WKH�FRROLQJ�SODWHV�RQ�WKH�VLGHV�RI�WKHEDWK� WKXV� D� EULHI� XQGHU�WHPSHUDWXUH� LQGLFDWLRQ�PD\� RFFXU� GXULQJ� WUDQVLHQW� ORDG� UHFRYHU\�SDUWLFXODUO\�ZKHQ�DPELHQW�WHPSHUDWXUH�LV�KLJK�
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6<67(0�$/$50�/2*,&
7KH�DODUP�ORJLF�VHFWLRQ�FRQWUROV�FRROHU�VKXW�GRZQ�DQG�DXGLEOH DQG�YLVXDO�DODUP�VLJQDOV���7KHDODUP�ORJLF�LV�UHVHW�E\�WKH�SRZHU�RQ�UHVHW�VLJQDO�IURP�4����
7KH JDWH�RI�4����LV�KHOG�QHJDWLYH�E\�&����IRU�VHYHUDO�VHFRQGV�DIWHU�SRZHU�RQ�WR�DOORZ�WLPH�IRUWKH RSHUDWRU�WR�YHULI\�RSHUDWLRQ�RI�WKH�IDXOW�DODUP�OLJKWV��'����DQG�'������7KH�UHVHW�VLJQDO�IURP4��� LV�LQYHUWHG�E\�8����%�WR�UHVHW�WKH�5�6�IOLS�IORS�FRQVLVWLQJ�RI�8����$�DQG�%���8����$�DQG( DUH� WKH�EXIIHU�DQG�GULYHU� IRU�'DUOLQJWRQ�SRZHU� WUDQVLVWRU�4�����ZKLFK�FXWV�SRZHU� WR� WKHFRROHUV LI�WKH�V\VWHP�DODUP�LV�WULSSHG���7LPHU�8����LV�VHW�XS�IRU�DQ�RXWSXW�RI���SXOVH�VHFRQG�DW����GXW\���7KLV�LV�XVHG�WKURXJK JDWHV�8����&�DQG�'�WR�GULYH�WKH�DXGLEOH�DODUP�DW�����GXW\�DQG WKH�IDXOW�DODUP�OLJKWV�DW�����GXW\���=HQHU�GLRGH�'����SURWHFWV�WKH�DXGLEOH�DODUP�IURP�RYHU�YROWDJH�VLQFH�WKH���9�VXSSO\�LV�UHODWLYHO\�XQORDGHG�ZKHQHYHU�WKH�DODUP�LV�VRXQGLQJ�
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6&+(0$7,&�127(6
�� )XVH� )��LV�D�VORZ�EORZ�W\SH��%XVV�0'/�RU�HTXLYDOHQW����,W�LV��ò�$�IRU�����YROWV��RU���P$�IRU�����YROWV�
�� 5HVLVWDQFHV�DUH�LQ�RKPV�����.� ������0� �����
�� &DSDFLWRUV&���������DQG�����DUH�VSHFLDO�ORZ�OHDNDJH�WDQWDOXP��6SUDJXH�7\SH�����'��7KH�HIIHFW�RI�OHDNDJH�RI�&����LV�DERXW������NHOYLQ�PLFURDPS�
�� &DSDFLWDQFHV�DUH�LQ�PLFURIDUDGV��H[FHSW��S��LQGLFDWHV�SLFRIDUDGV�
�� 1XPEHUHG�FLUFOHV��'UDZLQJ�1R�������������LQGLFDWH�WKH�ERXQGDULHV�RI�WKH�SF�ERDUG�
�� 1XPEHUV�LQ�VTXDUH�EUDFNHWV��'UDZLQJ�1R������������LQGLFDWH�ZLUH�FRORXUV�
�� 8��� LV� D� ����� &026� TXDG� 1$1'� JDWH�� 8���� LV� D� ������ KH[� RSHQ� FROOHFWRULQYHUWHU�EXIIHU��DQG�8����LV�WKH�&026�YHUVLRQ�RI�D�����WLPHU�� �$�VWDQGDUG�����FRXOGEH�VXEVWLWXWHG�IRU�8����LI�QHFHVVDU\��
�� &RQQHFW���SLQ�QHXWULN��SOXJ�RQ�WKH�EDFN�RI�WKH�FRQWUROOHU�FKDVVLV���7KH�WKUHH�SUREHFRQQHFWRUV �-��-���DUH�LGHQWLFDO���0DNH�VXUH�WKDW�WKH�SUREH�FDEOHV�DUH�SURSHUO\�WDJJHGEHIRUH GLVFRQQHFWLQJ� WKHP�� � �7KH� SUREHV� DUH�� LQ� IDFW�� LQWHUFKDQJHDEOH� H[FHSW� IRUFDOLEUDWLRQ��
�� 7HVW SRLQWV�DUH�GHVLJQDWHG�FRPSRQHQW�OHDGV��VHH�WKH�FRPSRQHQW�OD\RXW�IRU�SK\VLFDOORFDWLRQV�

73� LV�WKH�V\VWHP�UHVHW�OLQH�DQG�LV�ORZ�GXULQJ�QRUPDO�RSHUDWLRQ���,W�LV�KLJK�IRU�VHYHUDOVHFRQGV�DIWHU�SRZHU�XS�73� LV� WKH�DODUP�WULS�DQG� LV�QRUPDOO\�KLJK�� � ,W�ZLOO�JR� ORZ�DIWHU�DERXW����PLQXWHV�RIFRQWLQXRXV�IDXOW�LQGLFDWLRQ�E\�HLWKHU�RI�WKH�IDXOW�GHWHFWRU�FLUFXLWV���127(� &RQQHFWLQJ�D�PHWHU�WR�WKLV�WHVW�SRLQW�ZLOO�SUREDEO\�WULS�WKH�DODUP���7KLV�FDQ EHDYRLGHG E\�XVLQJ�D����.�RKP�UHVLVWRU�EHWZHHQ�WKH�PHWHU�SUREH�DQG�WKH�WHVW�SRLQW��WKHQFDOFXODWLQJ�WKH�YROWDJH�IURP�WKH�PHWHU�UHDGLQJ�DQG�LWV�LQSXW�UHVLVWDQFH�73� LV�WKH�PDLQ�FRQWURO�SUREH���7KH�YROWDJH�DW�WKLV�SRLQW�ZLOO�EH�DERXW����P9�GXULQJQRUPDO�RSHUDWLRQ��RU�DERXW����P9�ZLWK�WKH�SUREH�DW�URRP�WHPSHUDWXUH���7KH�YROWDJHFKDQJH�LV�DERXW����P9�(&�DW�WKH�QRUPDO�RSHUDWLQJ�SRLQW���127(� &RQQHFWLQJ�D�PHWHU�WR�WKLV�WHVW�SRLQW�ZLOO�SUREDEO\�GLVWXUE�WKH�RSHUDWLRQ�RI�WKHFRQWUROOHU�73� LV�WKH�RXWSXW�RI�WKH�PDLQ�FRQWUROOHU�ILUVW�DPSOLILHU��DQG�LV�QRPLQDOO\��9�ZLWK�D�FKDQJHRI�DERXW����9�(&�DW�WKH�RSHUDWLQJ�SRLQW�
��� 7KH DLU�IORZ� FRQWUROOHU� �5��� LV� ORFDWHG� RQ� WKH� UHDU� SDQHO� RI� WKH� FRQWUROOHU� FKDVVLV�DGMDFHQW�WR�WKH�DLU�KRVH�FRQQHFWLRQ�
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5()5,*(5$7,21�',$*5$0�

T�� �5DWH�RI�KHDW�IORZ�IURP�DPELHQW�WR�WKH�EDWK�T�� �+HDW�IORZ�IURP�WKH�EDWK�WR�WKH�IRXU�WKHUPR�HOHFWULF�FRROHUV�
�7KLV�LV�WKH�VDPH�UDWH�RI�KHDW�IORZ�DV�T���EXW�DW�DERXW��(&��
T�  �+HDW�IORZ�IURP�WKH�KHDW�VLQNV�WR�DPELHQW����7KLV�LV�HTXDO�WR�T����3��ZKHUH�3�LV�WKH�HOHFWULFDOSRZHU�XVHG�WR�GULYH�WKH�WKHUPR�HOHFWULF�KHDW�SXPSV��
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$33(1',;�$
$1�,1752'8&7,21�72�7+(�:$7(5�75,3/(�32,17

7KH ,QWHUQDWLRQDO�7HPSHUDWXUH�6FDOH�RI�������,76������WKH�VFDOH�PRVW�XVHG�LQ�VFLHQFH�DQGLQGXVWU\� LV�GHILQHG�E\�D�VHULHV�RI�IL[HG�SRLQWV���'HILQLQJ�IL[HG�SRLQWV�DUH�WZR�SKDVH�RU�WKUHH�SKDVH HTXLOLEULD�RI�LGHDOO\�SXUH�PDWHULDOV�WR�ZKLFK�WHPSHUDWXUH�YDOXHV�DUH�DVVLJQHG���7KHVHYDOXHV DUH�GHULYHG�IURP�IXQGDPHQWDO�PHWKRGV�RI�WKHUPRPHWU\�DQG�DUH�FRQVLGHUHG�WR�EH�H[DFWE\ GHILQLWLRQ���7ZR�SKDVH�HTXLOLEULD�PD\�EH�VROLG�OLTXLG��OLTXLG�YDSRXU��RU�VROLG�YDSRXU���$OO�DUHSUHVVXUH�GHSHQGHQW� DW�OHDVW�WR�VRPH�H[WHQW��ZLWK�WKRVH�LQYROYLQJ�WKH�YDSRXU�SKDVH�KDYLQJPXFK ODUJHU�SUHVVXUH�FRHIILFLHQWV�WKDQ�VROLG�OLTXLG�HTXLOLEULD���(TXLOLEULD�LQ�ZKLFK�DOO�WKUHH�SKDVHVDUH SUHVHQW��WULSOH�SRLQWV��GHILQH�IL[HG�WHPSHUDWXUHV��WKH�SUHVVXUH�LV��LQ�HDFK�FDVH��XQLTXHO\GHILQHG E\�WKH�VLPXOWDQHRXV�H[LVWHQFH�RI�DOO�WKUHH�SKDVHV�RI�RQH�PDWHULDO�LQ�WKH�DEVHQFH�RIRWKHU LQIOXHQFHV��WKH�YDSRXU�SUHVVXUH�RI�WKH�PDWHULDO�LQ�WKH�FRQWDLQLQJ�YHVVHO�ZLOO�EH�QHJOLJLEOHDV�ZLOO�EH�LWV�GLVVROXWLRQ�LQ�WKH�WKHUPRPHWULF�PDWHULDO��
2I DOO�GHILQLQJ�IL[HG�SRLQWV��WKH�WULSOH�SRLQW�RI�ZDWHU��WKH�HTXLOLEULXP�SRLQW�RI�OLTXLG�DQG�VROLGZDWHU XQGHU� LWV� YDSRXU� SUHVVXUH�� LV� WKH� PRVW� LPSRUWDQW� IRU� ERWK� WKHRUHWLFDO� DQG� SUDFWLFDOUHDVRQV�
�� 7KH WULSOH� SRLQW� RI�ZDWHU� LV� WKH� VLQJOH� GHILQLQJ� SRLQW� RI� WKH� .HOYLQ� 7KHUPRG\QDPLF7HPSHUDWXUH 6FDOH��.776��RQ�ZKLFK�,76����LV�EDVHG�DQG�LV�WKH�DFFHSWHG�UHIHUHQFHWHPSHUDWXUH�IRU�6357�FKDUDFWHULVWLFV�
�� 7KH WULSOH�SRLQW�RI�ZDWHU�LV��DW�SUHVHQW��WKH�PRVW�DFFXUDWHO\�UHDOLVDEOH�RI�WKH�GHILQLQJIL[HG SRLQWV���3URSHUO\�XVHG��LW�LV�QRW�GLIILFXOW�WR�UHDOLVH�WKH�WHPSHUDWXUH�RI�WKH�WULSOH�SRLQW�����(&� ZLWK�DQ�DFFXUDF\�RI���������&����7R�SXW�WKLV�LQ�FRQWH[W��LW�LV�GLIILFXOW�WR�SUHSDUHDQG�XVH�DQ�LFH�EDWK�ZLWK�DFFXUDF\�RI�EHWWHU�WKDQ������(&��
�� &RPSXWHU�LQWHUSRODWHG FDOLEUDWLRQ�SULQWRXWV�ZKLFK�DFFRPSDQ\�DQ�6357�SURYLGH�WDEOHVRI WHPSHUDWXUH�YHUVXV�WKH�UDWLR�RI�UHVLVWDQFH�RI�WKH�WKHUPRPHWHU�DW�WKDW�WHPSHUDWXUH�WRLWV�UHVLVWDQFH�DW�WKH�WULSOH�SRLQW�RI�ZDWHU�

:�W�&�� �5�W�&��5������&�
)RU PHDVXUHPHQWV�RI�WKH�KLJKHVW�SUHFLVLRQ��SURSHU�WHFKQLTXH�IRU�XVH�RI�DQ�6357�LV�DVIROORZV��
D� 0HDVXUH�WKH�WKHUPRPHWHU�UHVLVWDQFH�DW�WHPSHUDWXUH�UHTXLUHG�E� 0HDVXUH�WKH�WKHUPRPHWHU�UHVLVWDQFH�DW�WKH�ZDWHU�WULSOH�SRLQW�F� &DOFXODWH�WKH�UDWLR�E\�GLYLGLQJ��D��E\��E��G� )LQG�WKH�WHPSHUDWXUH�LQ�WKH�WDEOH��FRUUHVSRQGLQJ�WR�WKLV�UDWLR�

�� 7KH�ZDWHU�WULSOH�SRLQW�LV�UHODWLYHO\�LQH[SHQVLYH�WR�DFTXLUH��DQG�WKH�HTXLOLEULXP�FDQ�EHPDLQWDLQHG�IRU�ORQJ�SHULRGV�ZLWK�D�PLQLPXP�RI�HIIRUW
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�� 7KH ZDWHU�WULSOH�SRLQW�LV�DQ�H[FHOOHQW�FKHFN�DQG�TXDOLW\�DVVXUDQFH�FRQWURO�RQ�6357
VDQG RWKHU�WKHUPRPHWHUV���,I�D�WKHUPRPHWHU�UHVLVWDQFH�UHPDLQV�FRQVWDQW�DW�WKH�ZDWHUWULSOH�SRLQW��LW�LV�SUREDEO\�LQ�FDOLEUDWLRQ�DW�DOO�WHPSHUDWXUHV�ZLWKLQ�LWV�UDQJH�
:H�DW�,VRWKHUPDO 7HFKQRORJ\�/LPLWHG��6RXWKSRUW��PDQXIDFWXUH�D�UDQJH�RI�:DWHU�7ULSOH�3RLQW&HOOV�ZKLFK�DUH�GHVLJQDWHG�DV�(������PP�ERUH��ZLWK�0F&OHRG�JDXJH�DQG�&����ZLWK���PPERUH��
7KH LOOXVWUDWLRQ�RYHUOHDI�VKRZV�WKH�FRQILJXUDWLRQ�DQG�GLPHQVLRQV�RI�FHOOV�DYDLODEOH�IURP�-DUUHWW�,VRWHFK�
7KH ,VRWHFK�:DWHU�7ULSOH�3RLQW�%DWK��DV�IXUQLVKHG��ZLOO�DFFRPPRGDWH�$�������PP�ERUH��DQG$��� ���PP�ERUH��FHOOV��WKH�FHOO�KROGLQJ�WXEHV�ZLOO�DFFRPPRGDWH�%����DQG�%����FHOOV�ZLWKPRGLILFDWLRQ�RI�WKH�WRS�EXVKLQJ�DQG�ERWWRP�SOXJ���$FFRPPRGDWLRQ�RI�%����FHOOV�UHTXLUHV�DGLIIHUHQW�FHOO�KROGHU���3OHDVH�FDOO�,VRWHFK�IRU�LQIRUPDWLRQ�RQ�VSHFLDO�FHOO�KROGHU�
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7<3( $�&(//6��)LJ ���ZHUH�GHVLJQHG�E\�'U��+��)��6WLPVRQ�DW�1%6���$�WXEXODU�JODVV�H[WHQVLRQDW WKH�WRS�RI�WKH�FHOO�VHUYHV�DV�D�FRQYHQLHQW�KDQGOH�IRU�OLIWLQJ�DQG�FDUU\LQJ�WKH�FHOO��DV�D�KRRNIRU�VXSSRUWLQJ�LW�LQ�DQ�LFH�EDWK��DQG�DV�DQ�LQGLFDWRU�RI�SDUWLDO�SUHVVXUH�RI�DLU�LQ�WKH�FHOO�
7<3( %�&(//6��)LJ ���ZHUH�GHVLJQHG�DW�15&�RI�&DQDGD���7KH�WKHUPRPHWHU�ZHOO�H[WHQGV���PP�DERYH�WKH�WRS�RI�WKH�FHOO��

),*85(�21(�������������������������������������������),*85(�7:2
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$33(1',;�%
75,3/(�32,17�&(//�23(5$7,21

7KH�LOOXVWUDWLRQ�EHORZ�VKRZV�D�ZDWHU�WULSOH�SRLQW�FHOO��

7KH LFH� PDQWOH� PD\� EH IUR]HQ�LQ�RQH�RIVHYHUDO�ZD\V���7KH�SURFHGXUH�IRU�WKH�PRVW�FRPPRQ�RI�WKHVH�ZD\V�LV�DV�IROORZV�
�� 3UH�FKLOO�WKH�FHOO�LQ�D�EDWK�RI�LFH�DQG�ZDWHU�RU�LQ�WKH�,VRWHFK�:DWHU�7ULSOH�3RLQW�%DWK��

127(� 7KH�ODUJH�WKHUPDO�PDVV�RI�D�FHOO��FRXSOHG�ZLWK�WKH�OLPLWHG�FRROLQJ�FDSDFLW\�RIWKH EDWK��ZLOO�SURGXFH�D�VLJQLILFDQW�GLVWXUEDQFH�LQ�EDWK�WHPSHUDWXUH�ZKHQ�D�FHOO�LV�FRROHGIURP DPELHQW�WHPSHUDWXUH�LQ�WKH�EDWK���7KHUHIRUH��LI�WKH�EDWK�FRQWDLQV�DQ�RSHUDWLQJ�FHOO�WKH FHOO�WR�EH�IUR]HQ�VKRXOG�EH�FRROHG�WR�DERXW��(& LQ�DQ�RUGLQDU\�UHIULJHUDWRU�EHIRUHSXWWLQJ LW� LQWR� WKH�EDWK�� � ,I�D� URRP�WHPSHUDWXUH�FHOO� LV�SXW�GLUHFWO\� LQWR� WKH�EDWK�� WKHWKLFNQHVV RI�WKH�PDQWOH�DW�WKH�ERWWRP�RI�DQ�RSHUDWLQJ�FHOO�PD\�EH�UHGXFHG�E\�DERXW�PP�
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�� &DUHIXOO\�LQYHUW�WKH�FHOO�WR�GUDLQ�WKH�WKHUPRPHWHU�ZHOO
& $�8�7�,�2�1 ��7LOW WKH�FHOO�YHU\�FDUHIXOO\�WKURXJK�WKH�KRUL]RQWDO��WKH�IORZLQJ�RIZDWHU IURP�RQH�HQG�RI�WKH�FHOO�WR�WKH�RWKHU�ZLOO�FDXVH�YDSRXU�EXEEOHV�WR�FROODSVHDQG UHIRUP���7KH�FROODSVH�RI�YDSRXU�EXEEOHV�SURGXFHV�D�VKDUS�FOLFNLQJ�VRXQG�DQG�WKH�JODVV�FDQ�EH�EURNHQ�LI�WKH�ZDWHU�LV�PRYLQJ�UDSLGO\�

�� )LOO WKH�WKHUPRPHWHU�ZHOO�ZLWK�DOFRKRO�DQG�GUDLQ�LW�DJDLQ�WR�UHPRYH�WKH�UHPDLQLQJ�ZDWHU�
�� 3XW VHYHUDO�GURSV�RI�DOFRKRO�LQWR�WKH�ZHOO��VR�WKDW�LW�FRQWDLQV�DERXW��PO�����7KH�DOFRKROVHUYHV�DV�D�KHDW�WUDQVIHU�IOXLG�GXULQJ�WKH�IUHH]LQJ�RI�WKH�PDQWOH��
�� )LOO WKH�WKHUPRPHWHU�ZHOO�ZLWK�FUXVKHG�GU\�LFH��VROLG�FDUERQ�GLR[LGH��REWDLQHG�IURP�EORFNGU\�LFH�RU�E\�H[SDQVLRQ�IURP�D�VLSKRQ�WXEH�WDQN�RI�OLTXLG�FDUERQ�GLR[LGH�
�� 2EVHUYH� WKH�VXUIDFH�RI� WKH�RXWVLGH�RI� WKH�WKHUPRPHWHU�ZHOO�� �7KLV�ZLOO�VXGGHQO\�EHFRDWHG ZLWK�VSLFXOHV�RI�LFH�DV�LFH�IRUPV�IURP�WKH�VXSHU�FRROHG�ZDWHU�VXUURXQGLQJ�WKHZHOO�
�� &RQWLQXH WR�DGG�GU\�LFH�XQWLO�WKH�LFH�PDQWOH�LV�RI�D�VXIILFLHQW�WKLFNQHVV��XVXDOO\���WR��PP�� 7KH� LFH�PDQWOH�PD\� EH�PDGH� DV� WKLFN� DV� GHVLUHG�� ZLWK� WKH� FDXWLRQ� WKDW�EHFDXVH�RI�WKH�FLUFXODU�FURVV�VHFWLRQ�RI�WKH�FHOO�DQG�WKH�UHIUDFWLYH�LQGH[�RI�ZDWHU��WKHPDQWOH DSSHDUV�ODUJHU�WKDQ�LWV�DFWXDO�VL]H��DQG�LQFUHPHQWDO�JURZWK�RI�D�WKLFN�PDQWOH�LVGLIILFXOW WR�REVHUYH���,I�WKH�PDQWOH�JURZV�VR�WKDW�LW�LPSDFWV�WKH�LQVLGH�GLDPHWHU�RI�WKHRXWHU�WXEH��WKH JODVV�PD\�EH�EURNHQ���7KH�DFWXDO�VL]H�RI�WKH�PDQWOH�PD\�EH�REVHUYHGE\�JHQWO\�LQYHUWLQJ�WKH�FHOO�
�� 'XULQJ WKH�SURFHVV�RI� IUHH]LQJ�WKH�PDQWOH��FDUH�VKRXOG�EH�WDNHQ�WR�VHH�WKDW�DQ� LFHEULGJH GRHV�QRW�IRUP�EHWZHHQ�WKH�WKHUPRPHWHU�ZHOO�DQG�WKH�RXWHU�WXEH�DW�WKH�WRS�RI�WKHZDWHU FROXPQ���6XFK�D�EULGJH�FDQ�EUHDN�WKH�JODVV���,I�D�EULGJH�EHJLQV�WR�IRUP��ZDUP�WKHZDWHU�ORFDOO\�E\�KROGLQJ�LW�ZLWK�WKH�KDQG�WR�PHOW�WKH�LFH�EULGJH���

,VRWHFK�DVVXPHV�QR�UHVSRQVLELOLW\�IRU�WKH�EUHDNDJH�RI�FHOOV�GXH�WR�H[FHVV�LFH�
�� :KHQ WKH�ZHOO�LV�IUHH�RI�GU\�LFH��UHPRYH�DV�PXFK�RI�WKH�DOFRKRO�DV�SRVVLEOH��DQG�SODFHWKH�FHOO� LQ� WKH�,VRWHFK�:DWHU�7ULSOH�3RLQW�%DWK�� �$W� WKLV� WLPH��DQ� LQQHU�PHOW�PD\�EHIRUPHG DV�GHVFULEHG�EHORZ��KRZHYHU��WKH�WHPSHUDWXUH�RI�WKH�FHOO�PD\�EH�DV�PXFK�DV������ .HOYLQ�EHORZ�����(&� GXH�WR�VWUHVV�LQ�WKH�QHZO\�IRUPHG�LFH�PDQWOH���$�UHVW�LQ�WKHEDWK�RI����KRXUV�ZLOO�UHOLHYH�WKLV�VWUHVV�DQG�UHDOLVH�WKH�FRUUHFW�WHPSHUDWXUH�

$ PXFK�HDVLHU�SURFHGXUH� IRU�SURGXFWLRQ�RI� WKH�PDQWOH� LQ�D�FHOO�FDQ�EH� IROORZHG�E\PDNLQJ XVH�RI�,VRWHFK¶V�KHDWSLSH�DSSDUDWXV�0RGHO�����ZKLFK�XVHV�HLWKHU�VROLG�FDUERQGLR[LGH�RU�OLTXLG�QLWURJHQ���$VN�IRU�GHWDLOV�
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'XULQJ XVH��ZKLOVW�WKH�IUR]HQ�FHOO�LV�PDLQWDLQHG�LQ�WKH�EDWK��LW�LV�SUXGHQW�SUDFWLFH�WR�H[DPLQH�WKHFHOO DW� LQWHUYDOV� � WR�DVVXUH� WKDW� ����QR� LFH�EULGJH� LV� IRUPHG�DQG����� WKH�PDQWOH� LV�QRW�HYHQJURZLQJ�FORVH�WR�WKH�LQVLGH�RI�WKH�RXWHU�ZDOO�RI�WKH�FHOO�
7KHZDWHU�WULSOH�SRLQW�HTXLOLEULXP�FDQ�EH�PDLQWDLQHG�LQ�WKH�,VRWHFK�EDWK�IRU�ORQJ�SHULRGV�RI�WLPH�GHSHQGLQJ XSRQ�WKH�IUHTXHQF\�RI�XVH�DQG�WKH�KHDW�DGGHG�WR�WKH�FHOO�E\�LQVHUWHG�WKHUPRPHWHUV�
7KH LFH�PDQWOH�PD\�EH�FRQYHQLHQWO\�YLHZHG�E\�KROGLQJ�WKH�FHOO�DW�DQ�DQJOH�LQ�WKH�RSHQ�FHQWUDOSRUWLRQ� RI� WKH� EDWK� VR� WKDW� WKH�ZDWHU� LQ� WKH� EDWK� FRPSHQVDWHV� IRU� UHIUDFWLRQ� DW� WKH� FHOO
VF\OLQGULFDO�VXUIDFH�
7R�PHDVXUH�D�WKHUPRPHWHU�DW�WKH�ZDWHU�WULSOH�SRLQW��WKH�IROORZLQJ�LV�UHFRPPHQGHG�
�� 5HPRYH�D�FHOO�IURP�WKH�EDWK�
�� ,QLWLDOO\ IUHH�WKH�LFH�PDQWOH�E\�LQVHUWLQJ�D�URRP�WHPSHUDWXUH�JODVV��TXDUW]�RU�DOXPLQXPURG� RU�D�WKHUPRPHWHU��IRU�D�IHZ�VHFRQGV���7KH�SXUSRVH�LV�WR�PHOW�D�ILOP�RI�ZDWHU��WKH�LQQHU PHOW���EHWZHHQ�WKH�RXWVLGH�RI�WKH�WKHUPRPHWHU�ZHOO�DQG�WKH�LFH�PDQWOH���:KHQD JHQWOH�D[LDO�WZLVW�RI�WKH�FHOO�FDXVHV�WKH�PDQWOH�WR�VSLQ�IUHHO\��WKH�FHOO�LV�UHDG\�IRU�XVH�

&$87,21��� 2Q QR�DFFRXQW�DWWHPSW�WR�D[LDOO\�WZLVW�WKH�FHOO�XQOHVV�WKH�PDQWOH�LVILUVW�IUHHG�RU�WKLV�FDQ�UXSWXUH�WKH�UHHQWUDQW�WXEH�RI�WKH�FHOO����
5HWXUQ�WKH�FHOO�WR�WKH�EDWK�

�� 7R SURORQJ�WKH�HTXLOLEULXP�DV�ORQJ�DV�SRVVLEOH��LW�LV�VXJJHVWHG�WKDW�DQ\�WKHUPRPHWHU�EHSUH�FKLOOHG EHIRUH�EHLQJ�LQVHUWHG�LQWR�WKH�FHOO���3UH�FKLOO�WXEHV�DUH�SURYLGHG�LQ�WKH�,VRWHFKEDWK�IRU�WKLV�SXUSRVH�
�� 'XULQJ DOO�PHDVXUHPHQWV��DQG�GXULQJ�WKH�HQWLUH�WLPH�WKH�FHOO�LV�PDLQWDLQHG�LQ�WKH�EDWK�WKH ZDWHU�OHYHO�VKRXOG�EH�VXFK�WKDW�WKH�WKHUPRPHWHU�ZHOO�LV�IXOO�RI�EDWK�ZDWHU��7\SH�$FHOO��
�� )RU WKRVH�WKHUPRPHWHUV�ZKRVH�VWHPV�FDQ�DFW�DV�SLSHV�IRU�UDGLDQW�HQHUJ\��SDUWLFXODUO\6357
V ZLWK�TXDUW]�WXEHV��WKHUH�LV�VRPH�HYLGHQFH�WKDW�PLQRU�HUURUV�LQ�WHPSHUDWXUH�FDQEH FDXVHG�E\�WKH�FRQGXFWDQFH�RI�UDGLDQW�HQHUJ\�LQWR�WKH�FHOO���$�VRXUFH�RI�VXFK�HQHUJ\FDQ EH�ODERUDWRU\�FHLOLQJ�OLJKWV���,W�LV�JRRG�SUDFWLFH�WR�FRYHU�WKH�KHDG�RI�WKH�WKHUPRPHWHUDQG�WKH�FRYHU�RI�WKH�EDWK�ZLWK�DQ�RSDTXH�EODFN�FORWK�GXULQJ�PHDVXUHPHQWV�
�� 7KH WHPSHUDWXUH� ����(& LV� GHILQHG� DW� WKH� OLTXLG�YDSRXU� LQWHUIDFH�� � 7KLV� LV� QRW� WKHORFDWLRQ RI� WKH� WKHUPRPHWHU� VHQVLQJ� HOHPHQW�� � :KLOVW� WKH� FHOO� WHPSHUDWXUH� LVLQGHSHQGHQW RI�DPELHQW�SUHVVXUH��LW�UHTXLUHV�FRUUHFWLRQ�IRU�WKH�K\GURVWDWLF�KHDG�RI�WKHLQWHUQDO ZDWHU���7KLV�FRUUHFWLRQ�LV����[����� NHOYLQ�SHU�FP�RI�ZDWHU�FROXPQ�KHLJKW��D�WRWDO�IRU�WKH�-DUUHWW�$����RU�$����FHOOV��RI�DERXW���������NHOYLQ�
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3DJH����RI����

7KH LQWHJULW\�RI�WKH�FHOO�PD\�EH�HVWDEOLVKHG�DEVROXWHO\�DV�IROORZV����1RWH�WKDW�WKHVH�LQVWUXFWLRQVUHIHU WR�D�FKLOOHG�FHOO�ZKHWKHU�RU�QRW�DQ�LFH�PDQWOH�LV�IUR]HQ�LQ�LW���7KH�SKHQRPHQD�ZLOO�EH�OHVVQRWLFHDEOH�LQ�D�URRP�WHPSHUDWXUH�FHOO��
�� *HQWO\�LQYHUW�WKH FHOO���$V�WKH�ZDWHU�FROXPQ�VWULNHV�WKH�RSSRVLWH�HQG��XQ�FXVKLRQHG�E\DLU� D�GLVWLQFW�FOLFNLQJ�QRLVH�ZLOO�EH�KHDUG���7KLV�HQVXUHV�WKDW�WKH�FHOO�LV�IUHH�RI�DLU���7KHSUHVVXUH�RI�ZDWHU�YDSRXU�DW�WKH�ZDWHU�WULSOH�SRLQW�LV�DERXW����PP�+J�
�� *HQWO\ LQYHUW� WKH� FHOO� VR� DV� WR� FDSWXUH� WKH� EXEEOH� RI� ZDWHU� YDSRXU� LQ� WKH� KDQGOH�&RQWLQXH�WR�LQYHUW� 7KH�EXEEOH�ZLOO�EH�FRPSUHVVHG�E\�WKH�ZDWHU�DQG�ZLOO�VKULQN�WR�WKHVL]H�RI�D�VPDOO�SHD�RU�OHVV�
,I WKHVH�WHVWV�FDQ�EH�PHW��WKH�FHOO�LV�TXDOLILHG���,I�QRW��WKHUH�LV�SUREDEO\�D�PLQXWH�FUDFN�LQ�WKHJODVV�ZKLFK�KDV�DGPLWWHG�DLU�
7UDQVSRUWDWLRQ�RI�ZDWHU�WULSOH�SRLQW�FHOOV�LV�D�PDWWHU�IRU�H[WUHPH�FDUH���,W�LV�SUHIHUDEOH�WR�KDQGFDUU\ WKHP�LQ�WKH�XSULJKW�SRVLWLRQ���7KH�LPSDFW�RI�UDSLG�PRWLRQ�RI�WKH�ZDWHU�FROXPQ�DORQJ�WKHF\OLQGULFDO D[LV�KDV�EHHQ�NQRZQ�WR�EUHDN�FHOOV���,Q�DQ\�WUDQVSRUWDWLRQ��LW�LV�REYLRXV�WKDW�WKH�FHOOPXVW�EH�SURWHFWHG�IURP�IUHH]LQJ�




