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3URGXFW�,GHQWLILFDWLRQ��� ����������������������������������������������� � �

������1 RWLFH������������������������������������������������������������������������������� � �
������: DUQLQJ��� ������������������������������������������������������������������������ � � �
������( FRQRP LFV�RI�9DOYH�5HSDLU���ßßßßßßßßßßßßß��� � �
������&XVWRP HU�6HUYLFH���ßßßßßßßßßßßßßßßßßßß�� � �
������) LHOG�6HUYLFH���ßßßßßßßßßßßßßßßßßßßßßß��� � �
������9LGHR�7DSHV���ßßßßßßßßßßßßßßßßßßßßßß��� � �
������: KHQ�<RX�&DOO�RU�: ULWH���� ������������������������������������������ ��� � �
������,QWURGXFWLRQ�������������������������������������������������������������������� �� � �
������( DUOLHU�' HVLJQV���ßßßßßßßßßßßßßßßßßßßßß � �
������%DVLF�&RQVWUXFWLRQ�3ULQFLSOHV���ßßßßßßßßßßßß�� � �
������6HDODQW�6\ VWHP ��� ������������������������������������������������������������ ��� � �
������' HVLJQ�) HDWXUHV��� ���������������������������������������������������������� ��� � �

���9DOYH�) URQW�,GHQWLILFDWLRQ��� ���������������������������������������� ��� � �
������* HDULQJ���ßßßßßßßßßßßßßßßßßßßßßßßßß ��� � �

���6HDODQWV�� �������������������������������������������������������������������������� � � �
������9DOYH�3XUJH���ßßßßßßßßßßßßßßßßßßßßßß����� � �
������6HDODQW�,QMHFWLRQ�( TXLSP HQW���ßßßßßßßßßßßß���� � �

���9DOYH�0 DLQWHQDQFH���ßßßßßßßßßßßßßßßßß������ � �
���%DVLF�6HDODQW�,QMHFWLRQ��� ���������������������������������������������� ��� � �
���9DOYH�0 DLQWHQDQFH��7URXEOH�6KRRWLQJ���ßßßßßß��� � �
���7HFKQLFDO�' DWD��3DUW�,GHQWLILFDWLRQ���ßßßßßßßß���� � �

������7HFKQLFDO�' DWD��( [ SORGHG�9LHZ���ßßßßßßßßßß���� � �
������7HFKQLFDO�' DWD��' HWDLO�6NHWFKHV���ßßßßßßßßßß��� � �
������7HFKQLFDO�' DWD��* HQHUDO�3URFHGXUH���ßßßßßßßß��� � �

���7HFKQLFDO�' DWD��7DEOH�,�Ô�7RUTXH�9DOXHV�IRU
������3UHVVXUH�5HWDLQLQJ�%ROWLQJ���ßßßßßßßßßßßßß���� � �
������7HFKQLFDO�' DWD��7DEOH�,,�� �3OXJ�$GMXVWLQJ�6FUHZ
������7RUTXH�9DOXHV���ßßßßßßßßßßßßßßßßßßßß����� � �
������7HFKQLFDO�' DWD��7DEOH�,,,�Ô�6HDODQW�&DSDFLWLHV���ß����� � �
������&RQWDFW�,QIRUP DWLRQ���ßßßßßßßßßßßßßßßß����� � �
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,QWURGXFWLRQ
,W�LV�EH\ RQG�WKH�VFRSH�RI�WKLV�P DQXDO�WR�P DNH�UHFRP P HQGDWLRQV�IRU�VSHFLILF�DSSOLFDWLRQV�EHFDXVH�P LVDSSOLFDWLRQ
RI�D�YDOYH�W\ SH�FRXOG�UHVXOW�LQ�RSHUDWLQJ�SUREOHP V�WKDW�DGYHUVHO\ �DIIHFW�V\ VWHP �VDIHW\ �DQG�HIILFLHQF\ ��7KLV�P DQXDO�LV
LQWHQGHG�WR�FDOO�DWWHQWLRQ�WR�LP SRUWDQW�FRQVLGHUDWLRQV�LQ�WKH�VHOHFWLRQ�RI�YDOYHV��7KH�P DQXDO�DGGUHVVHV�WKH
LP SRUWDQW�VXEMHFWV�RI�6KLSSLQJ�DQG�6WRUDJH��,QVWDOODWLRQ��DQG�2 SHUDWLRQ�DQG�0 DLQWHQDQFH��2 EVHUYDQFH�RI�WKH
UHFRP P HQGDWLRQV�DQG�FDXWLRQV�RIIHUHG�KHUHLQ�ZLOO�SURYLGH�LQFUHDVHG�DVVXUDQFH�RI�VDWLVIDFWRU\ �YDOYH�SHUIRUP DQFH�

7KH�YDOYH�LQGXVWU\ �RIIHUV�D�ZLGH�YDULHW\ �RI�YDOYH�W\ SHV�DQG�P DWHULDOV�IRU�XVH�LQ�LQGXVWULDO�SLSLQJ�DSSOLFDWLRQV��7KHUH
DUH�XVXDOO\ �VHYHUDO�SRVVLEOH�FKRLFHV�IRU�D�JLYHQ�UHTXLUHP HQW��DQ\ �RQH�YDOYH�P D\ �RIIHU�VLJQLILFDQW�DGYDQWDJHV�DQG�RU
OLP LWDWLRQV�FRP SDUHG�WR�DQRWKHU�YDOYH��,W�LV�JRRG�SUDFWLFH�WR�FRQVXOW�WKH�P DQXIDFWXUHU�UHJDUGLQJ�VSHFLILF
UHTXLUHP HQWV��7KH�SXUFKDVLQJ�IXQFWLRQ�LQFOXGHV�WKH�UHVSRQVLELOLW\ �IRU�VHFXULQJ�WKH�UHTXLUHG�YDOYHV�DW�WKH�ORZHVW
FRVW��EXW�P XVW�DOVR�HQVXUH�WKDW�WKH�YDOYHV�SXUFKDVHG�DUH�LQ�IDFW�VDWLVIDFWRU\ �IRU�WKH�LQWHQGHG�VHUYLFH��7KH�ORZHVW
WRWDO�XVHU��OLIH�F\ FOH��FRVW�FULWHULD�VKRXOG�EH�XVHG�RQO\ �LQ�FKRRVLQJ�EHWZHHQ�DOWHUQDWLYHV�WKDW�DUH�NQRZQ�WR�VDWLVI\
WKH�VHUYLFH�UHTXLUHP HQW�

3UHVVXUH�7HP SHUDWXUH�5DWLQJ
7KH�SUHVVXUH�WHP SHUDWXUH�UDWLQJ�RI�WKH�YDOYH�P XVW�EH�SURSHUO\ �VHOHFWHG�IRU�WKH�VHUYLFH�UHTXLUHP HQW��,I�WKH�VHUYLFH
LQYROYHV�D�WHP SHUDWXUH�DERYH�� � � | ) �� � � |&���WKH�YDOYH�SUHVVXUH�UDWLQJ�DW�WKH�VHUYLFH�WHP SHUDWXUH�P XVW�EH�YHULILHG
DV�P HHWLQJ�WKH�UHTXLUHP HQWV�RI�WKH�DSSOLFDWLRQ�

,I�V\ VWHP �WHVWLQJ�ZLOO�VXEMHFW�WKH�YDOYH�WR�D�SUHVVXUH�LQ�H[ FHVV�RI�LWV�ZRUNLQJ�SUHVVXUH�UDWLQJ��WKHQ�WKH�LQWHQGHG
WHVWLQJ�SUHVVXUH�DQG�D�VWDWHP HQW�H[ SODLQLQJ�ZKHWKHU�WKH�WHVW�SUHVVXUH�LV�WKURXJK�WKH�RSHQHG�YDOYH�RU�D�GLIIHUHQWLDO
DFURVV�WKH�FORVHG�YDOYH��VKRXOG�EH�LQFOXGHG�LQ�WKH�SXUFKDVH�VSHFLILFDWLRQ�

6RP H�6RXUFH�5HIHUHQFHV�IRU�3UHVVXUH�7HP SHUDWXUH�5DWLQJV�
$60 ( �%� � �� � 9DOYHV��) ODQJHG��DQG�7KUHDGHG��DQG�: HOGLQJ�( QG
$3,�� ' 6SHFLILFDWLRQ�IRU�3LSHOLQH�9DOYHV��( QG�&ORVXUHV��&RQQHFWRUV�DQG�6ZLYHOV
0 66�63� � � 6WHHO�9DOYHV�Ô�6RFNHW�: HOGLQJ�DQG�7KUHDGHG�( QGV
$3,�� $ 6SHFLILFDWLRQ�IRU�: HOOKHDG�DQG�&KULVWP DV�7UHH�( TXLSP HQW

%HQGLQJ�6WUHQJWK
3LSLQJ�V\ VWHP V�DUH�VXEMHFW�WR�P HFKDQLFDO�FRQVWUDLQWV�DW�IL[ HG�VXSSRUW�SRLQWV�VXFK�DV�ULJLG�QR] ]OHV��DQFKRUV��HWF�
&ROG�VSULQJLQJ�DW�DVVHP EO\ ��V\ VWHP �WHP SHUDWXUH�FKDQJHV��WRJHWKHU�ZLWK�JUDYLW\ ��SRVVLEOH�LQHUWLD�ORDGV��ODQGVOLGHV�
QRQ�XQLIRUP �VXEVLGHQFH�LQ�EXULHG�OLQHV��HWF��DOO�SRWHQWLDOO\ �DIIHFW�WKH�EHQGLQJ�P RP HQW�DW�YDULRXV�SRLQWV�LQ�WKH
SLSLQJ�

9DOYHV�DUH�DOVR�VXEMHFWHG�WR�WKH�EHQGLQJ�P RP HQW�RFFXUULQJ�LQ�WKH�DGMDFHQW�SLSH�WKDW�LV�LQ�DGGLWLRQ�WR�WKH�QRUP DO
SUHVVXUH�ORDGLQJ��%HQGLQJ�ORDGV�FDQ�FDXVH�GHIRUP DWLRQ�LQ�YDOYH�ERGLHV�WKDW�FDQ�EH�GHWULP HQWDO�WR�YDOYH�IXQFWLRQDO
SHUIRUP DQFH��,W�LV�WKHUHIRUH�D�UHFRP P HQGHG�GHVLJQ�SUDFWLFH�WR�DYRLG�ORFDWLQJ�YDOYHV�DW�SRLQWV�RI�ODUJH�EHQGLQJ
ORDGV�

,Q�P DQ\ �FDVHV��QRUP DO�YDOYH�GHVLJQ�SUDFWLFH�UHVXOWV�LQ�D�ERG\ �VWUHQJWK�JUHDWHU�WKDQ�WKH�VWUHQJWK�RI�WKH�DGMRLQLQJ
SLSH�WKHUHE\ �SURYLGLQJ�LQKHUHQW�SURWHFWLRQ�DJDLQVW�YDOYH�GDP DJH��,Q�RWKHU�FDVHV��SLSLQJ�FRQGLWLRQV�RU�V\ VWHP V
GHVLJQV�P D\ �DFWXDOO\ �LQFUHDVH�WKH�SRVVLELOLW\ �RI�KDUP IXO�YDOYH�ERG\ �GHIRUP DWLRQ�

7KH�IROORZLQJ�DUH�H[ DP SOHV�RI�SRVVLEOH�SUREOHP V�
D��%DVLF�� VWDQGDUG� �YDOYHV�WKDW�DUH�P DGH�LQWR�ÙYHQWXUL� �W\ SH�YDOYHV�E\ �SURYLGLQJ�HQODUJHG�HQG�FRQQHFWLRQV�RQ�WKH
VP DOOHU�VWDQGDUG�EDVLF�YDOYHV�
E��$Q\ �� VWDQGDUG� �YDOYH�LQVWDOOHG�LQ�KHDY\ �ZDOO�� RYHUZHLJKW� �SLSLQJ�ZKHUH�WKH�H[ WUD�WKLFNQHVV�P D\ �FDXVH�WKH�SLSH
WR�EH�VWLIIHU�DQG�VWURQJHU�WKDQ�WKH�YDOYH�

9DOYH�GHVLJQV�KDYLQJ�D�KLJK�ERG\ �EHQGLQJ�VWUHQJWK�VKRXOG�EH�XVHG�LI�WKHUH�LV�UHDVRQ�IRU�FRQFHUQ�UHJDUGLQJ�SRVVLEOH
KLJK�EHQGLQJ�ORDGV�
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) LUH�6DIHW\
7KH�WHUP V�� ) LUH�6DIH� �RU�� ) LUH�7HVWHG� �DUH�QRW�GHILQLWLYH�DQG�VKRXOG�QRW�EH�XVHG�ZLWK�RXW�DQ�DFFRP SDQ\ LQJ
VSHFLILFDWLRQ�RI�ZKDW�LV�UHTXLUHG��6XFK�D�VSHFLILFDWLRQ�P D\ �EH�SURYLGHG�LQ�WKH�IRUP �RI�D�UHTXLUHP HQW�IRU�D�GHILQHG
WHVW�RU�IRU�OLP LWDWLRQV�RQ�WKH�YDOYH�IDLOXUH�P RGH��( [ DP SOHV�RI�VXFK�OLP LWDWLRQV�DUH�
D��' HVWUXFWLRQ�RI�HODVWRP HULF�RU�SRO\ P HULF�P DWHULDOV�LQ�WKH�YDOYH�VKDOO�QRW�UHVXOW�LQ�JURVV�YDOYH�SUHVVXUH�ERXQGDU\
OHDNDJH�
E��' HVWUXFWLRQ�RI�HODVWRP HULF�RU�SRO\ P HULF�P DWHULDOV�LQ�WKH�YDOYH�VKDOO�QRW�UHVXOW�LQ�OHDNDJH�JUHDWHU�WKDQ�D�VSHFLILHG
UDWH�ZKHQ�WKH�YDOYH�LV�FORVHG�
F��( [ WHUQDO�KHDWLQJ�RI�WKH�YDOYH�VKDOO�QRW�FDXVH�XQFRQWUROOHG�EXLOGXS�RI�SUHVVXUH�LQ�WKH�ERG\ �FDYLW\ �RI�D�GRXEOH
VHDWHG�YDOYH�

5HTXLUHP HQWV�UHODWHG�WR�DIWHU�ILUH�RSHUDELOLW\ �DQG�VHDW�WLJKWQHVV�DUH�GLIILFXOW�WR�GHILQH�RWKHU�WKDQ�E\ �DFWXDO�WHVWLQJ
XVLQJ�VWDQGDUGL] HG�SURFHGXUHV��9DOYH�SRVW�ILUH�RSHUDELOLW\ �VLP XODWLRQ�� ) LUH�7HVWLQJ� �LV�FRYHUHG�E\ �VXFK�VWDQGDUGV�DV
$3,�� � � ��� ) LUH�7HVW�IRU�6RIW�6HDWHG�4 XDUWHU�7XUQ�9DOYHV� �DQG�$3,�� ) $�Ù6SHFLILFDWLRQ�) RU�) LUH�7HVW�RI�9DOYHVÚ�
&RQVXOW�1 RUGVWURP �$XGFR×V�&XVWRP HU�5HSUHVHQWDWLYH�IRU�LQIRUP DWLRQ�UHJDUGLQJ�TXDOLILFDWLRQ�RI�YDOYHV�WR�ILUH�WHVW
VWDQGDUGV�

3UHVVXUH�6XUJH
&ORVXUH�RI�D�YDOYH�LQ�D�IORZLQJ�IOXLG�OLQH�FDXVHV�WKH�YHORFLW\ �RI�WKH�IOXLG�WR�EH�UHGXFHG�WR�] HUR��,I�WKH�IOXLG�LV�D
UHODWLYHO\ �LQFRP SUHVVLEOH�OLTXLG��WKH�LQHUWLD�RI�DQ�XSVWUHDP �FROXP Q�SURGXFHV�D�SUHVVXUH�VXUJH�DW�WKH�YDOYH�ZKRVH
P DJQLWXGH�LV�LQYHUVHO\ �SURSRUWLRQDO�WR�WKH�WLP H�UHTXLUHG�IRU�FORVXUH��7KH�VXUJH�SUHVVXUH�LV�DOVR�SURSRUWLRQDO�WR�WKH
OHQJWK�RI�WKH�XSVWUHDP �IOXLG�FROXP Q�DQG�WKH�IOXLG�YHORFLW\ �SULRU�WR�FORVXUH�LQLWLDWLRQ��,I�WKH�DSSOLFDWLRQ�LQYROYHV�D
ORQJ�XSVWUHDP �OLQH��D�ORQJ�GRZQVWUHDP �OLQH��KLJK�YHORFLW\ ��DQG�RU�UDSLG�FORVXUH��VLQJO\ �RU�LQ�DQ\ �FRP ELQDWLRQ��WKH
SRVVLELOLW\ �RI�DQ�XQDFFHSWDEOH�SUHVVXUH�VXUJH�VKRXOG�EH�LQYHVWLJDWHG�

$OVR�WR�EH�FRQVLGHUHG�DUH�FRQGHQVDWLRQ�LQGXFHG�SUHVVXUH�VXUJHV�ZKLFK�RFFXU�ZKHQ�D�IOXLG�YHORFLW\ �FKDQJH�LV
FDXVHG�E\ �UDSLG�FRQGHQVDWLRQ�RU�ZKHQ�D�VOXJ�RI�ZDWHU�LV�DFFHOHUDWHG�E\ �FRQWDFW�ZLWK�VWHDP ��$Q�H[ DP SOH�ZRXOG�EH
ZKHQ�FRQGHQVDWH�FROOHFWV�RQ�RQH�VLGH�RI�D�FORVHG�YDOYH�WKDW�KDV�VWHDP �RQ�WKH�RWKHU�VLGH��WKHQ�RSHQLQJ�WKH�YDOYH
ZLOO�FDXVH�FROODSVLQJ�VWHDP �YRLGV��VKDUS�SUHVVXUH�VXUJHV�DQG�DFFHOHUDWLRQ�RI�FRQGHQVDWH�VOXJV��&RQGHQVDWLRQ
LQGXFHG�SUHVVXUH�ZDYHV�FDQ�UHVXOW�LQ�SUHVVXUH�SXOVHV�WKDW�DUH�VLJQLILFDQWO\ �KLJKHU�WKDQ�WKRVH�SURGXFHG�E\ �D�VXGGHQ
YDOYH�FORVXUH��,Q�VXFK�HYHQWV��QRQ�VKRFNV�UDWHG�JUD\ �LURQ�YDOYHV�LQVWDOOHG�LQ�VWHHO�SLSLQJ�V\ VWHP V�DUH�SDUWLFXODUO\
YXOQHUDEOH�WR�FDWDVWURSKLF�IDLOXUH��7UDSV�DUH�UHTXLUHG�WR�SUHYHQW�FRQGHQVDWH�DFFXP XODWLRQ�DQG�� EORZ�RII
�YDOYHV
ORFDWHG�DW�WKH�ORZ�SRLQW�LQ�WKH�V\ VWHP �DUH�QHHGHG�WR�HQVXUH�FRQGHQVDWH�GUDLQDJH��2 SHUDWLRQ�DQG�P DLQWHQDQFH
SHUVRQQHO�P XVW�EH�DZDUH�RI�WKH�IXQFWLRQ�RI�WKHVH�GHYLFHV�LQ�UHODWLRQVKLS�WR�WKH�� VKXW�RII
�YDOYH�RSHUDWLRQ�DQG�WKH
QHFHVVLW\ �IRU�WKHLU�EHLQJ�LQ�SURSHU�ZRUNLQJ�RUGHU�

7KURWWOLQJ�6HUYLFH
9DOYHV�XVHG�WR�FRQWURO�WKH�UDWH�RI�IOXLG�IORZ�P D\ �EH�VXEMHFW�WR�VHYHUH�IOXLG�WXUEXOHQFH�WKDW�FDQ�KDYH�WKH�HIIHFW�RI
FUHDWLQJ�D�KLJK�HQHUJ\ �FRQYHUVLRQ�ZLWKLQ�WKH�YDOYH�DQG�SLSLQJ�V\ VWHP ��7KLV�HQHUJ\ �FRQYHUVLRQ�LV�XVXDOO\ �LQGLFDWHG
E\ �KLJK�QRLVH�OHYHOV��HLWKHU�E\ �FDYLWDWLRQ�RI�OLTXLGV�RU�E\ �VKRFN�ZDYHV�IURP �JDVHV���7KH�QRLVH�LQ�D�ZDWHU�IDXFHW�LV�DQ
H[ DP SOH�RI�D�ORZ�OHYHO�FDYLWDWLRQ�QRLVH��

7KH�SRVVLELOLW\ �H[ LVWV�IRU�P HFKDQLFDO�GDP DJH�WR�WKH�YDOYH�DQG�SLSLQJ�V\ VWHP �ZKHQ�WKURWWOLQJ�RI�OLTXLG�IORZ�UHVXOWV�LQ
VHYHUH�DQG�FRQWLQXRXV�FDYLWDWLRQ�FRQGLWLRQV��/ LNHZLVH��ZLWK�JDV�IORZ�XQGHU�VHYHUH�WKURWWOLQJ�FRQGLWLRQV��VKRFN
ZDYHV�FDQ�SRVVLEO\ �UHVXOW�LQ�GDP DJH�WR�WKH�V\ VWHP �

1 RUGVWURP �$XGFR�,QF��VKRXOG�EH�FRQVXOWHG�RQ�SURSHU�YDOYH�VHOHFWLRQ�IRU�WKURWWOLQJ�DSSOLFDWLRQV�

7HP SHUDWXUH�&KDQJHV
9DOYH�VWUXFWXUDO�P DWHULDOV�H[ SDQG�ZLWK�ULVLQJ�WHP SHUDWXUHV�DQG�FRQWUDFW�ZLWK�IDOOLQJ�WHP SHUDWXUHV��* HQHUDOO\ �
LQFUHDVLQJ�WHP SHUDWXUH�FDXVHV�D�GHFUHDVH�RI�P HFKDQLFDO�VWUHQJWK�WKDW�LV�UHJDLQHG�RQ�UHWXUQ�WR�D�ORZHU
WHP SHUDWXUH��$�FRQGLWLRQ�RI�QRQ�XQLIRUP �WHP SHUDWXUH�LQ�D�VWUXFWXUH�P D\ �LP SRVH�VLJQLILFDQW�WKHUP DO�VWUHVVHV�RU
GLVWRUWLRQ�ZLWK�SRVVLEOH�DGYHUVH�HIIHFW�RQ�YDOYH�SHUIRUP DQFH�
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7KH�SRVVLELOLW\ �RI�WKHUP DO�VWUHVV�IDWLJXH�VKRXOG�EH�FRQVLGHUHG�LQ�DSSOLFDWLRQV�LQYROYLQJ�IUHTXHQW�WHP SHUDWXUH
F\ FOLQJ��7KLV�SRVVLELOLW\ �LV�LQFUHDVHG�E\ �DQ\ �RQH�RU�D�FRP ELQDWLRQ�RI�WKH�IROORZLQJ��LQFUHDVLQJ�WHP SHUDWXUH�UDQJH�
LQFUHDVLQJ�WHP SHUDWXUH�OHYHO��LQFUHDVLQJ�UDWH�RI�WHP SHUDWXUH�FKDQJH��LQFUHDVLQJ�WKHUP DO�FRQGXFWLYLW\ �RI�WKH�IOXLG�
LQFUHDVLQJ�WKLFNQHVV�RI�P HWDO�VHFWLRQV�RU�LQFUHDVLQJ�WKH�QXP EHU�RI�F\ FOHV��,Q�VRP H�FDVHV��WKHUP DO�F\ FOLQJ�P D\ �DOVR
LQFUHDVH�WKH�WHQGHQF\ �IRU�VWHP �VHDO�OHDNDJH�

2 WKHU�3UHVVXUL] DWLRQ
' \ QDP LF�%DODQFHG�SOXJ�YDOYHV�DUH�QRW�SURYLGHG�ZLWK�D�SUHVVXUH�UHOLHI�GHYLFH��,W�LV�WKH�XVHU×V�UHVSRQVLELOLW\ �WR
SURYLGH�D�UHOLHI�GHYLFH�DV�SDUW�RI�WKH�V\ VWHP �LQ�ZKLFK�WKH�YDOYH�ZLOO�EH�XVHG�

7UDSSHG�3UHVVXUH
: KHQ�D�FORVHG�YDOYH�FRQWDLQLQJ�OLTXLG�LV�KHDWHG��H�J���IURP �SURFHVV�FRQGLWLRQ��UDGLDWLRQ�RU�VRODU�KHDWLQJ��WKH�FDYLW\
SUHVVXUH�ZLOO�LQFUHDVH�GXH�WR�YROXP HWULF�H[ SDQVLRQ�RU�YDSRUL]DWLRQ�RI�WKH�OLTXLG��&RQYHUVHO\ ��FRROLQJ�DQ�XQ�GUDLQHG
FDYLW\ �EHORZ�WKH�IUHH] LQJ�SRLQW�P D\ �DOVR�UHVXOW�LQ�YROXP HWULF�H[ SDQVLRQ�RI�WKH�P HGLD��7KHVH�H[ SDQVLRQV�FDQ�UHVXOW
LQ�H[ WUHP HO\ �KLJK�SUHVVXUHV�RFFXUULQJ�LQ�WKH�YDOYH�

7KH�SXUFKDVHU�VKRXOG�FRQVLGHU�WKH�QHFHVVLW\ �RI�SURYLGLQJ�SRVLWLYH�P HDQV�IRU�SUHYHQWLRQ�RI�VXFK�RYHU�SUHVVXUL]DWLRQ
ZKHUH�WKHVH�FRQGLWLRQV�FDQ�EH�DQWLFLSDWHG�

0 DWHULDO�&RP SDWLELOLW\
,W�LV�LP SRUWDQW�WKDW�YDOYH�VWUXFWXUDO�P DWHULDOV�DQG�OXEULFDQWV�EH�FKHP LFDOO\ �FRP SDWLEOH�ZLWK�WKH�RWKHU�SLSLQJ�V\ VWHP
FRP SRQHQWV��OLQH�IOXLGV�DQG�WKH�HQYLURQP HQW��* XLGDQFH�VKRXOG�EH�REWDLQHG�IURP �LQIRUP HG�VRXUFHV�VXFK�DV�1 $,�RU
WKH�V\ VWHP �HQJLQHHUV�ZKHQHYHU�WKHUH�DSSHDUV�WR�EH�UHDVRQ�IRU�VXFK�FRQFHUQ�

2 SHUDWLQJ�( I IRUW
0 DQXDOO\ �RSHUDWHG�YDOYHV�DUH�XVXDOO\ �GHVLJQHG�WR�UHTXLUH�D�UHDVRQDEOH�DP RXQW�RI�SK\ VLFDO�HIIRUW�DSSOLHG�WR�D
KDQGZKHHOV�RU�KDQGOH�WR�RSHQ�RU�FORVH�DW�UDWHG�ZRUNLQJ�SUHVVXUH��+RZHYHU��W\ SLFDO�XVH�RI�D�YDOYH�P D\ �LQYROYH�D
ORZHU�ZRUNLQJ�SUHVVXUH�WKHUHE\ �VXEVWDQWLDOO\ �UHGXFLQJ�WKH�GLIIHUHQWLDO�SUHVVXUH�DFURVV�D�YDOYH�FORVXUH�HOHP HQW�DQG
D�UHVXOWLQJ�UHGXFHG�RSHUDWLQJ�HIIRUW��/ RZHU�RSHUDWLQJ�HIIRUW�FDQ�DOVR�EH�DFKLHYHG�E\ �RSHQLQJ�D�E\ SDVV�YDOYH�LQ
VRP H�FDVHV�

,Q�DOO�FDVHV��WKH�SXUFKDVHU�VKRXOG�GHWHUP LQH�WKDW�WKH�P DQXDOO\ �RSHUDWHG�YDOYHV�VHOHFWHG�ZLOO�EH�FDSDEOH�RI�EHLQJ
RSHUDWHG�XQGHU�WKH�DQWLFLSDWHG�RSHUDWLQJ�FRQGLWLRQV�E\ �WKH�SHUVRQQHO�UHTXLUHG�WR�SHUIRUP �VXFK�RSHUDWLRQ�
2 YHUVL]H�KDQGZKHHOV�DQG�JHDU�RSHUDWRUV�ZLOO�UHTXLUH�VSHFLILF�RSHUDWRU�WUDLQLQJ�WR�SUHYHQW�DSSO\ LQJ�GDP DJLQJ
RYHUORDGV��1 $,�VKRXOG�EH�FRQVXOWHG�IRU�VSHFLILF�LQVWUXFWLRQ�RQ�RSHUDWLQJ�WRUTXHV�
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,QWURGXFWLRQ
1 $,�UHFRJQL]HV�WKH�LP SRUWDQFH�RI�P DLQWDLQLQJ�WKH�DV�EXLOW�FRQGLWLRQ�RI�YDOYHV��DQG�KDV�SUHSDUHG�WKLV�VHFWLRQ�WR�FDOO
DWWHQWLRQ�WR�LP SRUWDQW�FRQVLGHUDWLRQV�LQ�WKH�KDQGOLQJ�RI�YDOYHV�SULRU�WR�LQVWDOODWLRQ�

,QGXVWULDO�YDOYHV�DV�P DQXIDFWXUHG��WHVWHG��DQG�UHDG\ �IRU�GHOLYHU\ �WR�XVHUV��DUH�W\ SLFDOO\ �ZHOO�GHVLJQHG�SURGXFWV�WKDW
DUH�SURSHUW\ �IDEULFDWHG�DQG�LQVSHFWHG�DQG�FDSDEOH�RI�JLYLQJ�VDWLVIDFWRU\ �VHUYLFH��9DOYHV�HQMR\ �D�GHJUHH�RI�LQKHUHQW
SURWHFWLRQ�DJDLQVW�GHJUDGDWLRQ�E\ �HLWKHU�LP SDFW��LP SLQJHP HQW�RU�LQYDVLRQ�RI�KDUP IXO�P DWHULDOV�DIWHU�LQVWDOODWLRQ�
+RZHYHU��WKH�LQWHUYHQLQJ�SHULRG�EHWZHHQ�WKH�SURGXFWLRQ�WHVW�DQG�WKH�LQVWDOODWLRQ�LQ�OLQH�P D\ �LQYROYH�VXEVWDQWLDO
H[ SRVXUH�WR�VXFK�GHJUDGDWLRQ�WKDW�FDQ�DGYHUVHO\ �DIIHFW�WKH�VXEVHTXHQW�VHUYLFH�SHUIRUP DQFH�RI�WKH�YDOYHV�

2 EVHUYDQFH�RI�WKH�UHFRP P HQGDWLRQV�DQG�FDXWLRQV�RIIHUHG�KHUHLQ�VKRXOG�SURYLGH�LQFUHDVHG�DVVXUDQFH�RI
VDWLVIDFWRU\ �YDOYH�SHUIRUP DQFH�

+DQGOLQJ
$SSURSULDWH�FDUH�LQ�KDQGOLQJ�YDOYHV�VKRXOG�EH�FRP SOHP HQWDU\ �WR�WKH�GHJUHH�RI�SURWHFWLRQ�SURYLGHG�LQ�SUHSDUDWLRQ
IRU�WUDQVSRUW��$�EDVLF�FRQVLGHUDWLRQ�LQ�KDQGOLQJ�YDOYHV�VKRXOG�EH�WR�DYRLG�GDP DJLQJ�WKH�SURWHFWLRQ�SURYLGHG�IRU
VKLSP HQW��$Q�REYLRXV�JHQHUDO�UXOH�LV�WKDW�YDOYHV�VKRXOG�QHYHU�WR�WKURZQ�RU�GURSSHG��9DOYHV�ZKRVH�VL]H�UHTXLUHV
KDQGOLQJ�E\ �FUDQH�RU�OLIW�WUXFN�VKRXOG�EH�� VOXQJ� �RU�� ULJJHG� �FDUHIXOO\ �WR�DYRLG�GDP DJH�WR�H[ SRVHG�YDOYH�SDUWV�
+DQGZKHHOV�DQG�VWHP V��LQ�SDUWLFXODU��VKRXOG�QRW�EH�XVHG�DV�OLIWLQJ�RU�ULJJLQJ�SRLQWV�IRU�ODUJH�YDOYHV�

6WRUDJH
7KH�SUREOHP V�WR�EH�FRQVLGHUHG�LQ�UHJDUG�WR�VWRUDJH�DUH�JHQHUDOO\ �WKH�VDP H�DV�WKRVH�SUHYLRXVO\ �GLVFXVVHG�UHODWLYH
WR�SUHSDUDWLRQ�IRU�WUDQVSRUW��7KH�WLP H�HOHP HQW�LV�LP SRUWDQW�DV�FRQGLWLRQV�WKDW�ZRXOG�QRW�EH�VHULRXVO\ �KDUP IXO�IRU�D
SHULRG�RI�D�IHZ�GD\ V�FRXOG�UHVXOW�LQ�QHHG�IRU�FRVWO\ �UHFRQGLWLRQLQJ�LI�H[ WHQGHG�RYHU�ZHHNV�RU�P RQWKV�

9DOYH�HQG�SURWHFWRUV�VKRXOG�QRW�EH�UHP RYHG�XQOHVV�QHFHVVDU\ �IRU�LQVSHFWLRQ�DQG�LQVWDOODWLRQ�

3URWHFWLRQ�DJDLQVW�ZHDWKHU�VKRXOG�EH�SURYLGHG��,GHDOO\ ��YDOYHV�VKRXOG�EH�NHSW�LQ�GRRUV�ZLWK�DFWXDO�YDOYH
WHP SHUDWXUHV�DOZD\ V�KLJKHU�WKDQ�WKH�GHZ�SRLQW�

9DOYHV�VKRXOG�EH�VXSSRUWHG�RII�WKH�JURXQG�DQG�RU�SDYHP HQW�DQG�SURWHFWHG�E\ �D�ZDWHUWLJKW�FRYHU�LI�RXWGRRU
VWRUDJH�LV�XQDYRLGDEOH�
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,QWURGXFWLRQ
$�P RVW�FULWLFDO�SRLQW�LQ�WLP H�LQ�WKH�OLIH�RI�DQ�LQGXVWULDO�YDOYH�LV�WKH�P RP HQW�RI�LQVWDOODWLRQ��7KH�SRVVLELOLWLHV�IRU
GHJUDGDWLRQ�RI�WKH�YDOYH�DUH�QXP HURXV��&RQYHUVHO\ ��WKH�H[ HUFLVH�RI�SURSHU�FDUH�LQ�WKLV�SURFHVV�ZLOO�DVVXUH�LQ�
FUHDVHG�SUREDELOLW\ �RI�WURXEOH�IUHH�YDOYH�VHUYLFH�
7KH�YDOYH�LQGXVWU\ �KDV�SUHSDUHG�WKLV�6HFWLRQ�LQ�RUGHU�WR�SURYLGH�XVHIXO�LQIRUP DWLRQ��ZDUQLQJV�DQG�UHP LQGHUV��LQ�D
IRUP DW�WKDW�ZLOO�EH�KHOSIXO�WR�DOO�FRQFHUQHG��$�MXGLFLRXV�VHOHFWLRQ�RI�WKHVH�SDJHV��GHOLYHUHG�WR�WKH�LQVWDOODWLRQ�VLWH
ZLWK�WKH�YDOYH�LWVHOI��ZLOO�SURYLGH�WKH�RSSRUWXQLW\ �IRU�WKH�SHUVRQ�KDYLQJ�WKH�JUHDWHVW�QHHG�WR�NQRZ�WR�EH�LQIRUP HG
RU�UHP LQGHG�RI�ZKDW�LV�P RVW�LP SRUWDQW�DW�WKH�WLP H�VXFK�LQIRUP DWLRQ�FDQ�EH�WKH�P RVW�XVHIXO�

,QVSHFWLRQ
7KH�WHVWLQJ�DQG�LQVSHFWLRQ�UHTXLUHG�E\ �DSSOLFDEOH�VWDQGDUGV�DQG�VSHFLILFDWLRQV�P DNH�LW�JHQHUDOO\ �UHDVRQDEOH�WR
DVVXP H�WKDW�D�QHZ�YDOYH��DERXW�WR�EH�LQVWDOOHG�LQ�D�SLSLQJ�V\ VWHP ��KDV�EHHQ�SURSHUO\ �GHVLJQHG�DQG�P DQXIDFWXUHG�
1 HYHUWKHOHVV��LW�LV�LP SRUWDQW�WR�UHFRJQL] H�WKDW�LQ�WKH�WUDQVSRUW��KDQGOLQJ�DQG�VWRUDJH�RI�D�YDOYH�EHWZHHQ�WKH�WLP H
RI�P DQXIDFWXUH�DQG�WKH�WLP H�RI�LQVWDOODWLRQ��WKHUH�DUH�QXP HURXV�SRVVLELOLWLHV�IRU�DFFLGHQW�RU�HUURU�WKDW�FRXOG
DGYHUVHO\ �DIIHFW�YDOYH�SHUIRUP DQFH�

,W�LV�WKHUHIRUH�LP SRUWDQW�WR�GHWHUP LQH�WKDW�WKH�YDOYH�LV�LQ�VDWLVIDFWRU\ �FRQGLWLRQ�EHIRUH�LQVWDOODWLRQ��7KH�IROORZLQJ
SRLQWV�DUH�JHQHUDOO\ �DSSOLFDEOH�DQG�P D\ �EH�KHOSIXO�LQ�DYRLGLQJ�VXEVHTXHQW�YDOYH�SUREOHP V�
D��&DUHIXOO\ �XQSDFN�WKH�YDOYH�DQG�FKHFN�WDJV�RU�LGHQWLILFDWLRQ�SODWHV��HWF��DJDLQVW�WKH�ELOO�RI�P DWHULDO��VSHFLILFDWLRQV�
VFKHP DWLFV��HWF�

E��0 DNH�D�SRLQW�RI�QRWLQJ�DQ\ �VSHFLDO�ZDUQLQJ�WDJV�RU�SODWHV�DWWDFKHG�WR�RU�DFFRP SDQ\ LQJ�WKH�YDOYH�DQG�WDNH�DQ\
DSSURSULDWH�DFWLRQ�

F��&KHFN�WKH�YDOYH�IRU�DQ\ �P DUNLQJ�LQGLFDWLQJ�IORZ�GLUHFWLRQ��0 DNH�VXUH�WKDW�WKH�YDOYH�LV�LQVWDOOHG�LQ�WKH�SURSHU
IORZ�RULHQWDWLRQ�ZKHQ�D�IORZ�GLUHFWLRQ�LV�LQGLFDWHG�RQ�WKH�YDOYH�

G��,QVSHFW�WKH�YDOYH�LQWHULRU�WR�WKH�H[ WHQW�SUDFWLFDO�WKURXJK�WKH�HQG�SRUWV��0 DNH�VXUH�LW�LV�UHDVRQDEO\ �FOHDQ��IUHH
IURP �IRUHLJQ�P DWWHU�DQG�KDUP IXO�FRUURVLRQ��5HP RYH�DQ\ �VSHFLDO�SDFNLQJ�P DWHULDOV�

H��,I�SUDFWLFDO��DFWXDWH�WKH�YDOYH�WKURXJK�DQ�RSHQ�FORVH�RSHQ�RU�FORVH�RSHQ�FORVH�F\ FOH��,QVSHFW�DQ\ �VLJQLILFDQW
IXQFWLRQDO�IHDWXUHV�VXFK�DV�JXLGHV�RU�VHDW�IDFHV�WKDW�DUH�P DGH�DFFHVVLEOH�E\ �VXFK�DFWXDWLRQ��&DXWLRQ��$YRLG�FRQWDFW
ZLWK�WKH�YDOYH�FORVXUH�HOHP HQW�GXULQJ�F\ FOLQJ��,W�LV�XVXDOO\ �GHVLUDEOH�WR�OHDYH�WKH�YDOYH�FORVXUH�P HP EHU�LQ�WKH
SRVLWLRQ�LQ�ZKLFK�LW�ZDV�VKLSSHG�IROORZLQJ�VXFK�LQVSHFWLRQ�

I� �&KHFN�WKH�SLSLQJ�WR�ZKLFK�WKH�YDOYH�LV�WR�EH�IDVWHQHG�IRU�SURSHU�DOLJQP HQW��FOHDQOLQHVV�DQG�IUHHGRP �IURP
IRUHLJQ�P DWHULDOV�LP P HGLDWHO\ �SULRU�WR�YDOYH�LQVWDOODWLRQ�

7KUHDGHG�9DOYH���3LSH�$VVHP EO\
7KUHDGHG�SLSH�MRLQWV�GHSHQG�RQ�D�JRRG�ILW�EHWZHHQ�WKH�H[ WHUQDO�DQG�LQWHUQDO�SLSH�WKUHDGV�IRU�WLJKW�VHDOLQJ�
8VXDOO\ ��D�FRP SDWLEOH�VRIW�RU�YLVFRXV�P DWHULDO�LV�XVHG�EHWZHHQ�WKH�DVVHP EOHG�WKUHDGV�WR�DVVLVW�LQ�HQVXULQJ�D�OHDN�
IUHH�VHDO��7KH�IROORZLQJ�LQVWDOODWLRQ�SUDFWLFHV�DUH�UHFRP P HQGHG�
D��&KHFN�WKH�WKUHDGV�RQ�ERWK�WKH�YDOYH�DQG�WKH�P DWLQJ�SLSH�IRU�FRUUHFW�WKUHDG�IRUP �DQG�FOHDQOLQHVV��%H�DOHUW�IRU
DQ\ �LQGLFDWLRQ�RI�DQ�LP SDFW�WKDW�P LJKW�KDYH�GHIRUP HG�WKH�WKUHDG�HLWKHU�RXW�RI�URXQG�RU�E\ �D�ORFDO�LQGHQWDWLRQ��%H
VXUH�QR�FKLSV�RU�JULW�DUH�SUHVHQW�

E��1 RWH�WKH�LQWHUQDO�OHQJWK�RI�WKH�WKUHDGV�LQ�WKH�YDOYH�HQGV�DQG�WKH�SUR[ LP LW\ �RI�WKH�YDOYH�LQWHUQDO�VHDW�WR�P DNH
VXUH�WKH�SLSH�HQG�ZLOO�QRW�KLW�WKH�VHDW�ZKHQ�DVVHP EOHG��,I�WKHUH�DSSHDUV�WR�EH�D�SRVVLELOLW\ �RI�D�SUREOHP ��FDUHIXOO\
FKHFN�WKH�SLSH�HQG�WKUHDG�WR�P DNH�VXUH�WKHUH�LV�QR�H[ WHQGHG�VWUDLJKW�SRUWLRQ�EH\ RQG�WKH�VWDQGDUG�WDSHUHG
VHFWLRQ�

F��$SSO\ �DQ�DSSURSULDWH�WKUHDG�WDSH�RU�WKUHDG�FRP SRXQG�WR�WKH�H[ WHUQDO�SLSH�WKUHDGV�H[ FHSW�ZKHQ�GU\ �VHDO
WKUHDGLQJ�LV�VSHFLILHG��$YRLG�JHWWLQJ�WKH�WKUHDG�WDSH�RU�WKUHDG�FRP SRXQG�LQWR�WKH�LQWHUQDO�IORZ�DUHD�
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G��8VH�FDUH�WR�DOLJQ�WKH�WKUHDGV�DW�WKH�SRLQW�RI�DVVHP EO\ ��7DSHUHG�SLSH�WKUHDGV�DUH�LQKHUHQWO\ �D�ORRVH�ILW�DW�HQWU\ �
6XEVWDQWLDO�ZUHQFKLQJ�IRUFH�VKRXOG�QRW�EH�DSSOLHG�XQWLO�LW�LV�DSSDUHQW�WKDW�WKH�WKUHDGV�DUH�SURSHUO\ �HQJDJHG�

H��$VVHP EOH�WKH�MRLQW�ZUHQFK�WLJKW��7KH�ZUHQFK�RQ�WKH�YDOYH�VKRXOG�EH�RQ�WKH�YDOYH�HQG�LQWR�ZKLFK�WKH�SLSH�LV
EHLQJ�WKUHDGHG��&DXWLRQ��%HFDXVH�WKHUH�LV�QR�FOHDU�OLP LW�RQ�WKH�WRUTXH�WKDW�P D\ �EH�GHYHORSHG�LQ�D�WDSHUHG�WKUHDG
MRLQW��LW�LV�SRVVLEOH�WR�GDP DJH�WKH�YDOYHV�RU�SLSLQJ�E\ �DSSO\ LQJ�H[ FHVVLYH�WZLVWLQJ�IRUFHV�WKURXJK�WKH�ERG\ �RI�WKH
YDOYH��,I�DW�DOO�SRVVLEOH�D�ZUHQFK�VKRXOG�EH�XVHG�RQ�WKH�VDP H�HQG�RI�WKH�YDOYH�WR�ZKLFK�WKH�SLSH�LV�EHLQJ�WKUHDGHG
LQWR��7KLV�ZD\ �WKH�WRUTXH�ORDG�ZLOO�QRW�EH�DSSOLHG�WKURXJKRXW�WKH�YDOYH�ERG\ �

I� �5HSHDW�WKH�SURFHVV�DW�WKH�VHFRQG�YDOYH�HQG��$JDLQ��DSSO\ �WKH�ZUHQFK�DW�HQG�RI�WKH�YDOYH�WR�ZKLFK�WKH�SLSH�LV
EHLQJ�DVVHP EOHG�

) ODQJHG�-RLQW�$VVHP EO\
) ODQJHG�MRLQWV�GHSHQG�RQ�FRP SUHVVLYH�GHIRUP DWLRQ�RI�WKH�JDVNHW�P DWHULDO�EHWZHHQ�WKH�IDFLQJ�IODQJH�VXUIDFHV�IRU
WLJKW�VHDOLQJ��7KH�EROWLQJ�P XVW�SURYLGH�WKH�P HFKDQLFDO�IRUFH�QHFHVVDU\ �WR�P DLQWDLQ�WKH�FRP SUHVVLYH�VWUHVVHV�RQ�WKH
JDVNHW��DV�ZHOO�DV�UHVLVW�WKH�QRUP DO�SUHVVXUH�IRUFHV�WHQGLQJ�WR�VHSDUDWH�WKH�MRLQW��,W�VKRXOG�EH�UHFRJQL]HG�WKDW�ZLWK
� EUXWH�IRUFH� �DOLJQP HQW�RI�P LVDOLJQHG�IODQJHV��VXIILFLHQW�EROWLQJ�IRUFH�P D\ �QRW�EH�DYDLODEOH�WR�VXVWDLQ�WKH�UHTXLUHG
JDVNHW�ORDGLQJ�DQG�WR�UHVLVW�WKH�ORDG�FDXVHG�E\ �WKH�SUHVVXUH�VHSDUDWLQJ�IRUFH��UHVXOWLQJ�LQ�D�MRLQW�OHDNDJH�SUREOHP �
7KH�IROORZLQJ�SUDFWLFHV�VKRXOG�EH�REVHUYHG�IRU�VDWLVIDFWRU\ �IODQJH�MRLQW�P DNH�XS�
D� &KHFN�WKH�P DWLQJ�IODQJH�IDFLQJV��' R�QRW�DWWHP SW�WR�DVVHP EOH�WKH�IODQJHV�LI�D�FRQGLWLRQ�LV�IRXQG�ZKLFK�P LJKW

FDXVH�OHDNDJH��H�J���D�GHHS�UDGLDO�JURRYH�FXW�E\ �D�UHWUDFWLQJ�FXWWLQJ�WRRO�RU�D�GHQW�DFURVV�WKH�IDFH�FDXVHG�E\
P LVKDQGOLQJ���XQWLO�WKH�FRQGLWLRQ�LV�FRUUHFWHG

E� &KHFN�WKH�EROWLQJ�IRU�SURSHU�VL] H��OHQJWK��DQG�P DWHULDO��$�FDUERQ�VWHHO�EROW�RQ�D�KLJK�WHP SHUDWXUH�IODQJH�MRLQW
FDQ�UHVXOW�LQ�HDUO\ �MRLQW�IDLOXUH��+LJK�VWUHQJWK�P DWHULDO�LV�DOZD\ V�UHTXLUHG�IRU�IODQJH�EROWLQJ�RQ�VWHHO�IODQJHV
&ODVV�� � � �RU�KLJKHU��6XFK�EROWLQJ�LV�XVXDOO\ �VWDP SHG�� %�� � �RQ�WKH�HQG�EXW�RWKHU�JUDGHV�P D\ �EH�XVHG�LQ�VRP H
FDVHV��7KH�SURSHU�P DWFKLQJ�RI�IODQJHV��EROWLQJ�DQG�JDVNHWV�LV�LP SRUWDQW��6SHFLILF�UHTXLUHP HQWV�RI�$60 ( �%� � ��
VKRXOG�EH�VDWLVILHG��/ RZ�VWUHQJWK�EROWLQJ�P D\ �EH�XVHG�IRU�ORZHU�SUHVVXUH�IODQJHV��&ODVVHV�� � � �DQG�� � � �IRU
RSHUDWLQJ�WHP SHUDWXUHV�QRW�H[ FHHGLQJ�� � � �r) �� � � � r&���ZKHQ�XVLQJ�DSSURYHG�JDVNHW�P DWHULDOV��6HH�$60 ( �%� � ��
IRU�JDVNHW�VSHFLILFDWLRQ�

F� &KHFN�WKH�JDVNHW�P DWHULDOV��6HH�$60 ( �%� � �� �IRU�DGGLWLRQDO�UHTXLUHP HQWV�IRU�IODQJH�MRLQWV�XVLQJ�ORZ�VWUHQJWK
EROWLQJ���H�J���JUD\ �LURQ�IODQJHV�RU�&ODVV�� � � �VWHHO�IODQJHV���0 HWDO�JDVNHWV��IODW��JURRYHG��MDFNHWHG��FRUUXJDWHG��RU
VSLUDO�ZRXQG���VKRXOG�QRW�EH�XVHG�ZLWK�WKHVH�IODQJHV�

G� &KHFN�WKH�JDVNHWV�IRU�IUHHGRP �IURP �LQMXULRXV�GHIHFWV�RU�GDP DJH�

H� 8VH�FDUH�WR�SURYLGH�JRRG�DOLJQP HQW�RI�WKH�IODQJHV�EHLQJ�DVVHP EOHG��8VH�VXLWDEOH�OXEULFDQWV�RQ�WKH�EROW
WKUHDGV��6HTXHQFH�WKH�EROW�WLJKWHQLQJ�WR�P DNH�WKH�LQLWLDO�FRQWDFW�RI�WKH�IODQJHV�DQG�JDVNHWV�DV�IODW�DQG�SDUDOOHO
DV�SRVVLEOH��7LJKWHQ�WKH�EROWV�JUDGXDOO\ �DQG�XQLIRUP O\ �WR�DYRLG�WKH�WHQGHQF\ �WR�WZLVW�RQH�IODQJH�UHODWLYH�WR�WKH
RWKHU��8VH�RI�D�WRUTXH�ZUHQFK�LV�KHOSIXO�WR�HQVXUH�FRUUHFW�DQG�XQLIRUP �ILQDO�WLJKWHQLQJ�RI�WKH�IODQJH�EROWLQJ�
3DUDOOHO�DOLJQP HQW�RI�IODQJHV�LV�HVSHFLDOO\ �LP SRUWDQW�ZKHQ�DVVHP EOLQJ�D�YDOYH�LQWR�DQ�H[ LVWLQJ�V\ VWHP ��,W�VKRXOG
EH�UHFRJQL] HG�WKDW�LI�WKH�IODQJHV�DUH�QRW�SDUDOOHO��WKHQ�LW�ZRXOG�EH�QHFHVVDU\ �WR�EHQG�VRP HWKLQJ�WR�P DNH�WKH
IODQJH�MRLQW�WLJKW��6LP SO\ �IRUFLQJ�WKH�IODQJHV�WRJHWKHU�ZLWK�WKH�EROWLQJ�P D\ �EHQG�WKH�SLSH�RU�LW�P D\ �EHQG�WKH
YDOYH��7KLV�LV�SDUWLFXODUO\ �WUXH�LQ�ODUJH�GLDP HWHU�SLSLQJ��6XFK�FRQGLWLRQV�VKRXOG�DOZD\ V�EH�EURXJKW�WR�WKH
DWWHQWLRQ�RI�VRP HRQH�FDSDEOH�RI�HYDOXDWLQJ�WKH�EHQGLQJ�FRQGLWLRQ�DQG�WKH�FRUUHFWLYH�P HDVXUHV�WKDW�QHHG�WR
EH�WDNHQ��7KH�DVVHP EO\ �RI�FHUWDLQ�ÙVKRUW�SDWWHUQÚ�YDOYHV�EHWZHHQ�P DWLQJ�IODQJHV�UHTXLUHV�WKDW�WKH�LQVWDOODWLRQ
EH�FKHFNHG�IRU�DQ\ �SRVVLELOLW\ �RI�LQWHUIHUHQFH�EHWZHHQ�WKH�P RYLQJ�SDUWV�RI�WKH�YDOYH�DQG�WKH�DGMDFHQW�SLSH�
ILWWLQJ��RU�YDOYH�

I� &DXWLRQ��7RUTXH�ZUHQFKHV�VKRXOG�DOZD\ V�EH�XVHG�WR�DVVXUH�SURSHU�WLJKWHQLQJ�RI�WKH�IODQJH�EROWLQJ��,I��LQ�WKH
WLJKWHQLQJ�SURFHVV��WKH�WRUTXH�RQ�D�JLYHQ�EROW�KDV�EHHQ�LQFUHDVLQJ�ZLWK�HDFK�SDUW�WXUQ�DQG�WKHQ�LV�REVHUYHG�WR
UHP DLQ�XQFKDQJHG�RU�LQFUHDVH�D�P XFK�OHVVHU�DP RXQW�ZLWK�DQ�DGGLWLRQDO�SDUW�WXUQ��WKDW�EROW�LV�\ LHOGLQJ��7KDW
EROW�VKRXOG�EH�UHSODFHG�DQG�VFUDSSHG�VLQFH�LW�LV�QR�ORQJHU�FDSDEOH�RI�P DLQWDLQLQJ�WKH�SURSHU�SUHORDG�
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: HOG�-RLQW�$VVHP EO\
: HOGHG�MRLQWV�WKDW�DUH�SURSHUO\ �P DGH�SURYLGH�D�VWUXFWXUDO�DQG�P HWDOOXUJLFDO�FRQWLQXLW\ �EHWZHHQ�WKH�SLSH�DQG�WKH
YDOYH�ERG\ ��,W�LV�LP SRUWDQW�WKDW�WKH�MRLQW�VKRXOG�QRW�FRQVWLWXWH�D�ÙQRWFKÚ�RU�ÙZHDN�OLQNÚ�LQ�WKH�SLSH�YDOYH�SLSH
DVVHP EO\ ��7KHUHIRUH��WKH�ZHOG�ILOOHW�IRU�VRFNHW�ZHOG�MRLQWV�P XVW�DOZD\ V�KDYH�P RUH�FURVV�VHFWLRQDO�DUHD�WKDQ�WKH
SLSH�

%XWW�ZHOGV�MRLQWV�UHTXLUH�IXOO�SHQHWUDWLRQ�ZHOGV�DQG�D�ZHOG�WKLFNQHVV�DW�OHDVW�HTXDO�WR�WKDW�RI�WKH�SLSH��: HOGLQJ�D
SLSH�RI�D�KLJK�VWUHQJWK�DOOR\ �WR�D�YDOYH�ZLWK�ERG\ �P DWHULDO�RI�ORZHU�P HFKDQLFDO�VWUHQJWK�UHTXLUHV�WKDW�WKH�ZHOG
WDSHU�WR�D�FRP SHQVDWLQJ�JUHDWHU�WKLFNQHVV�DW�WKH�YDOYH�HQG��$Q�DOWHUQDWLYH�ZRXOG�EH�WR�KDYH�D�P DWFKLQJ�KLJK
VWUHQJWK�ÙZHOG�RQ�H[ WHQVLRQÚ�RU�ÙSXSÚ�ZHOGHG�WR�WKH�YDOYH�SULRU�WR�ZHOGLQJ�LQ�WKH�OLQH�

6RXQG�ZHOGV�DUH�REYLRXVO\ �LP SRUWDQW��&DXWLRQ��WKLV�JXLGH�LV�QRW�D�FRP SOHWH�ZHOGLQJ�LQVWUXFWLRQ��$OO�ZHOGLQJ�VKRXOG
EH�LQ�DFFRUGDQFH�ZLWK�DQ\ �&RGH�RU�MXULVGLFWLRQDO�UHJXODWLRQV�DSSOLFDEOH�WR�WKH�FRQVWUXFWLRQ�RI�WKH�SLSLQJ�V\ VWHP �
7KH�ZHOGV�P XVW�EH�P DGH�IROORZLQJ�DSSURYHG�ZHOGLQJ�SURFHGXUHV�DQG�EH�LQVSHFWHG�DV�UHTXLUHG�E\ �DOO�DSSOLFDEOH
VSHFLILFDWLRQV��7KH�IROORZLQJ�SRLQWV�DUH�LQWHQGHG�WR�EH�KHOSIXO�DV�SRLQW�RI�XVH�UHP LQGHUV�RI�LP SRUWDQW
UHTXLUHP HQWV�RI�JRRG�ZHOGLQJ�SUDFWLFH�

D� &RQVXOW�WKH�P DQXIDFWXUHU�IRU�WKH�FRUUHFW�LQVWDOODWLRQ�SURFHGXUH�RI�D�P HWDO�VHDWHG�YDOYH�SULRU�WR�SUH�KHDWLQJ�
ZHOGLQJ�DQG�SRVW�ZHOG�KHDW�WUHDWP HQW�RI�D�EXWW�ZHOG�RU�VRFNHW�ZHOG�YDOYH��7R�DYRLG�WKH�SRVVLELOLW\ �RI�DUFLQJ
DOZD\ V�DWWDFK�WKH�JURXQG�GLUHFWO\ �WR�WKH�ERG\ �

E� &RQVXOW�WKH�P DQXIDFWXUHU�IRU�WKH�FRUUHFW�LQVWDOODWLRQ�SURFHGXUH�EHIRUH�ZHOGLQJ�D�VRIW�VHDWHG�YDOYH�LQWR�D�OLQH�
$V�D�P LQLP XP ��D�VRIW�VHDWHG�EDOO�RU�SOXJ�YDOYH�VKRXOG�EH�LQ�WKH�IXOO�RSHQ�SRVLWLRQ�SULRU�WR�ZHOGLQJ�WR�SUHYHQW
VHDW�GDP DJH�DQG�RU�ZHOG�VSODWWHU�IURP �DGKHULQJ�WR�WKH�EDOO�RU�SOXJ��$�P HDQV�IRU�YHQWLQJ�WKH�EDOO�FDYLW\ �LV
UHFRP P HQGHG�WR�UHOLHYH�DQ\ �IOXLG�SUHVVXUH�WKDW�P LJKW�GHYHORS�GXH�WR�WKHUP DO�HIIHFWV�

F� &KHFN�P DWHULDOV�P DUNLQJ�RQ�WKH�SLSH�DQG�YDOYH�WR�FRQILUP �WKDW�WKH\ �DUH�DV�VSHFLILHG�

G� ,QVSHFW�WKH�ZHOGLQJ�HQG�VXUIDFHV�IRU�GLP HQVLRQV�DQG�FOHDQOLQHVV��&RUUHFW�DQ\ �FRQGLWLRQ�WKDW�P LJKW�LQWHUIHUH
ZLWK�DVVHP EO\ �DQG�VDWLVIDFWRU\ �ZHOGLQJ�

H� &KHFN�DOO�EDFNLQJ�ULQJV�WKDW�P D\ �EH�XVHG�WR�FRQ�ILUP �WKDW�WKH�ULQJ�P DWHULDO�LV�FRP SDWLEOH�ZLWK�WKH�SLSH�DQG
YDOYH�P DWHULDOV�DQG�WKDW�WKH�LQGLYLGXDO�ULQJV�ILW�DQG�DUH�FOHDQ�

I� ' HWHUP LQH�WKDW�DOO�UHTXLUHG�ZHOGLQJ�SDUDP HWHUV��LQFOXGLQJ�SUHKHDWLQJ�DQG�SRVW�ZHOG�KHDW�WUHDWLQJ��DUH�LQ
DFFRUGDQFH�ZLWK�WKH�DSSURYHG�ZHOGLQJ�SURFHGXUH�

J� ,QVSHFW�WKH�ÙYDOYH�WR�SLSH�HQGÚ�DOLJQP HQW�DQG�DGMXVW�DV�UHTXLUHG�

K� 6HFXUHO\ �WDFN�ZHOG�WKH�P DWLQJ�SDUWV�ZKHQ�UHTXLUHG�LI�SDUW�RI�WKH�DSSURYHG�SURFHGXUH�

L� &RP SOHWH�WKH�ZHOG�XVLQJ�WKH�DSSURYHG�ZHOGLQJ�SURFHGXUH�

M� &OHDQ�DQG�LQVSHFW�WKH�ILQLVKHG�ZHOG�

N� 5HSDLU�DQ\ �GHIHFWV�XVLQJ�DQ�DSSURYHG�ZHOG�UHSDLU�SURFHGXUH�ZKHQ�QHFHVVDU\ �

3URSULHWDU\ �( QG�&RQQHFWLRQ�$VVHP EO\
) RU�SURSULHWDU\ �HQG�FRQQHFWLRQV��VXFK�DV�FODP S�RU�FRP SUHVVLRQ�HQG�FRQQHFWLRQV��IROORZ�WKH�P DQXIDFWXUHU×V
UHFRP P HQGDWLRQV�IRU�LQVWDOODWLRQ�
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7HVWLQJ�DQG�$GMXVWP HQW
,W�LV�UHDVRQDEOH�WR�DVVXP H�WKDW�D�YDOYH�WKDW�KDV�EHHQ�SURSHUO\ �LQVSHFWHG�DQG�LQVWDOOHG�ZLOO�EH�LQ�JRRG�FRQGLWLRQ�DQG
UHDG\ �WR�RSHUDWH��+RZHYHU��WKH�DFWXDO�RSHUDELOLW\ �RI�D�YDOYH�FDQ�RQO\ �EH�SURYHG�E\ �WHVW�

$�ILUVW�REVHUYDWLRQ�FDQ�EH�P DGH�E\ �DFWXDWLQJ�WKH�YDOYH�WKURXJK�DQ�RSHQ�FORVH�RSHQ�RU�FORVH�RSHQ�FORVH�F\ FOH��,I
QR�REYLRXV�SUREOHP V�DUH�REVHUYHG��DQ�DFWXDO�WHVW�DW�SUHVVXUH�P D\ �WKHQ�EH�DSSOLHG�ZKLOH�WLJKWQHVV�DQG�RSHUDELOLW\
DUH�FKHFNHG�

,W�LV�FRP P RQ�SUDFWLFH�DIWHU�WKH�LQVWDOODWLRQ�RI�D�SLSLQJ�V\ VWHP �WR�FOHDQ�WKH�V\ VWHP �E\ �EORZLQJ�WKURXJK�WKH�V\ VWHP
ZLWK�D�JDV�RU�VWHDP �RU�IOXVKLQJ�ZLWK�D�OLTXLG�WR�UHP RYH�GHEULV�DQG�RU�LQWHUQDO�SURWHFWLYH�ILOP V�DQG�FRDWLQJV��,W
VKRXOG�EH�UHFRJQL]HG�WKDW�YDOYH�FDYLWLHV�P D\ �IRUP �D�QDWXUDO�WUDS�LQ�D�SLSLQJ�V\ VWHP �DQG�P DWHULDO�QRW�GLVVROYHG�RU
FDUULHG�RXW�E\ �WKH�IOXVKLQJ�IOXLG�P D\ �VHWWOH�LQ�VXFK�FDYLWLHV�DQG�DGYHUVHO\ �DIIHFW�YDOYH�RSHUDWLRQ�

&DXWLRQ��,I�WKH�V\ VWHP �LV�EHLQJ�FOHDQHG�ZLWK�D�FOHDQLQJ�P DWHULDO��JDV�RU�OLTXLG��GLIIHUHQW�IURP �WKH�OLQH�P HGLD��WKH
HIIHFW�RI�WKH�FOHDQLQJ�P DWHULDO�XSRQ�WKH�YDOYH�VHDODQW�P XVW�EH�HYDOXDWHG�SULRU�WR�XVH�
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,QWURGXFWLRQ
$Q�LQGXVWULDO�YDOYH��UHDVRQDEO\ �P DWFKHG�WR�D�SDUWLFXODU�VHUYLFH�DSSOLFDWLRQ�DQG�SURSHUO\ �LQVWDOOHG�LQ�D�SLSLQJ�V\ VWHP �
FDQ�EH�H[ SHFWHG�WR�KDYH�D�ORQJ�VHUYLFH�OLIH�ZLWK�D�P LQLP XP �RI�DWWHQWLRQ��8QOLNH�WRWDOO\ �SDVVLYH�FRP SRQHQWV�VXFK�DV
SLSH�ILWWLQJV��YHVVHOV��HWF���YDOYHV�DUH�D�VSHFLDO�NLQG�RI�ÙP DFKLQHU\ Ú�KDYLQJ�P RYLQJ�DQG�ZHDULQJ�SDUWV��7KH
VDWLVIDFWRU\ �SHUIRUP DQFH�RI�WKHVH�ZRUNLQJ�SDUWV�GHSHQGV�RQ�WKH�ORQJ�WHUP �SUHVHUYDWLRQ�RI�YDULRXV�KLJKO\ �ILQLVKHG
VXUIDFHV��7KHUHIRUH��LW�LV�LP SRUWDQW�WR�JLYH�DGHTXDWH�DWWHQWLRQ�WR�WKH�VSHFLILF�UHTXLUHP HQWV�IRU�SURSHU�RSHUDWLRQ
DQG�UHDVRQDEOH�P DLQWHQDQFH�RI�DOO�YDOYHV�WKURXJKRXW�WKHLU�VHUYLFH�OLIH�

2 SHUDWLRQ��0 DQXDO�9DOYHV
0 RVW�YDOYHV�DUH�DFWXDWHG�P DQXDOO\ �E\ �FDXVLQJ�URWDWLRQDO�P RYHP HQW�RI�D�KDQGZKHHO��ZUHQFK��KDQGOH��HWF��&DUH�LV
UHTXLUHG�WR�DVVXUH�WKDW�VXFK�P RYHP HQW�LV�LQ�WKH�FRUUHFW�GLUHFWLRQ��LV�QRW�WRR�IDVW�RU�WRR�VORZ�DQG�LV�DSSOLHG
WKURXJK�WKH�SURSHU�GLVWDQFH��7KH�WHUP LQDO�SRVLWLRQV��RSHQ�DQG�RU�FORVHG��KDYH�LP SRUWDQW�IXQFWLRQDO�VLJQLILFDQFH�

' %×V�GR�QRW�UHO\ �RQ�VWHP �DFWXDWLQJ�IRUFH�WR�SURYLGH�WLJKW�VKXW�RII��+RZHYHU��WKH�FRUUHFW�SRVLWLRQ�RI�WKH�FORVXUH
HOHP HQW�LQ�WKHVH�W\ SHV�RI�YDOYHV�LV�YHU\ �LP SRUWDQW��,Q�VRP H�FDVHV�WKH�HIIRUW�UHTXLUHG�WR�P RYH�WKH�FORVXUH�HOHP HQW
P LJKW�LQFUHDVH�VXEVWDQWLDOO\ �GXULQJ�ILQDO�DSSURDFK�WR�WKH�FORVHG�SRVLWLRQ��JLYLQJ�D�IDOVH�LP SUHVVLRQ�RI�KDYLQJ
UHDFKHG�WKH�UHTXLUHG�SRVLWLRQ��) DLOXUH�WR�JHW�WR�DQG�VWRS�DW�WKH�IXOO�FORVHG�SRVLWLRQ�FDQ�UHVXOW�LQ�OHDNDJH�DQG
FRQVHTXHQW�GDP DJH�WR�WKH�VHDOLQJ�HOHP HQWV�

3OXJ�YDOYHV�UHTXLUH�FRUUHFW�SRVLWLRQLQJ�RI�WKH�FORVXUH�HOHP HQW�WR�VHDO�SURSHUO\ ��&ORVLQJ�WUDYHO�VKRXOG�QRW�VWRS�XQWLO
D�SRVLWLYH�VWRS�LV�UHDFKHG�RU�D�SRVLWLRQ�LQGLFDWRU�UHDFKHV�WKH�ÙFORVHGÚ�SRVLWLRQ�

3XUFKDVH�VSHFLILFDWLRQV�UHTXLULQJ�UHVWULFWLYH�P D[ LP XP �IRUFHV�WR�EH�DSSOLHG�RQ�OHYHUV�RU�KDQGZKHHO�ULP V�P D\ �DOVR
OHDG�WR�GDP DJLQJ�IRUFHV�EHLQJ�DSSOLHG�WR�YDOYHV�RU�DFWXDWRUV�LQ�DFWXDO�SUDFWLFH�DV�ODUJHU�IRUFHV�DUH�VRP H�WLP HV
DSSOLHG�LQ�WKH�ILHOG��8VHUV�VKRXOG�FRQVLGHU�WKLV�IDFW�LQ�WUDLQLQJ�RI�RSHUDWLQJ�SHUVRQQHO��%H�VXUH�WR�FRQWDFW�WKH
JHDULQJ�P DQXIDFWXUHUV�P DLQWHQDQFH�P DQXDO�IRU�P RUH�GHWDLOHG�LQIRUP DWLRQ�

2 SHUDWLRQ��3RZHU�$FWXDWHG�9DOYHV
) XQFWLRQDOO\ ��FORVXUH�SHUIRUP DQFH�FKDUDFWHULVWLFV�DQG�EDFNVHDWLQJ�FRQVLGHUDWLRQV�DUH�DVVRFLDWHG�ZLWK�DOO�YDOYH�W\ SHV
UHJDUGOHVV�RI�WKH�P HDQV�RI�RSHUDWLRQ��6DWLVIDFWRU\ �YDOYH�SHUIRUP DQFH�ZLWK�SRZHU�DFWXDWLRQ�UHTXLUHV�DSSURSULDWH
SURJUDP P LQJ�RI�WKH�YDULRXV�UHTXLUHP HQWV�DQG�FRQVWUDLQWV�LQWR�WKH�DFWXDWRU�FRQWUROV��7KHUHIRUH��WKH�DFWXDWRU
VKRXOG�EH�DGMXVWHG�WR�GHOLYHU�DQ�DGHTXDWH�RSHQLQJ��UXQQLQJ�DQG�FORVLQJ�IRUFH�WR�VXLW�WKH�DQWLFLSDWHG�VHUYLFH
FRQGLWLRQV��) RU�WKH�SRVLWLRQ�VHQVLWLYH�YDOYH�W\ SHV��WKH�FORVH�FRQWURO�VKRXOG�EH�SRVLWLRQ�FRQWUROOHG�E\ �H[ WHUQDO�VWRSV
RU�OLP LW�VZLWFKHV��%H�VXUH�WR�FRQWDFW�WKH�DFWXDWRU�P DQXIDFWXUHU×V�RSHUDWLRQ�P DQXDO�IRU�P RUH�GHWDLOHG�LQIRUP DWLRQ�

' DWD�UHTXLUHG�IRU�VHOHFWLRQ�DQG�DGMXVWP HQW�RI�SRZHU�DFWXDWRUV�VKRXOG�EH�GHOLQHDWHG�FOHDUO\ �LQ�SXUFKDVH
VSHFLILFDWLRQV�IRU�DFWXDWHG�YDOYHV��7KLV�GDWD�VKDOO�LQFOXGH�EXW�QRW�QHFHVVDULO\ �EH�OLP LWHG�WR�

D� 8SVWUHDP �SUHVVXUH�DQG�GLIIHUHQWLDO�SUHVVXUH�FRQGLWLRQV�DW�ZKLFK�ERWK�RSHQLQJ�DQG�FORVLQJ�VKDOO�EH�UHTXLUHG�
6SHFLI\ �GLUHFWLRQ�LI�DSSOLFDEOH��$GGLWLRQDOO\ ��VSHFLI\ �LI�YDOYH�RSHUDWLRQ�LV�UHTXLUHG�XQGHU�KLJK�IORZ�ÙEORZ�GRZQÚ
FRQGLWLRQV�

E� 6SHHG�RI�RSHUDWLRQ�UHTXLUHG�RU�WKH�P D[ LP XP �WLP H�IRU�RSHQLQJ�DQG�RU�FORVLQJ��$OVR��VSHFLI\ �D�P LQLP XP �WLP H�LI
UHTXLUHG�GXH�WR�IOXLG�G\ QDP LFV�

F� ( OHFWULFDO�SRZHU�VXSSO\ �DYDLODEOH��$&�RU�' &�YROWDJH��SKDVH��IUHTXHQF\ ��IRU�HOHFWULFDO�SRZHU�DFWXDWRUV�RU
FRQWUROV��2 SHUDWLQJ�FRQGLWLRQV�IRU�UHGXFHG�YROWDJHV�VKRXOG�DOVR�EH�FRQVLGHUHG�

G� 3QHXP DWLF�SUHVVXUH�DYDLODEOH�IRU�SQHXP DWLF�DFWXDWRUV��F\ OLQGHUV�RU�GLDSKUDJP V���$OVR��VSHFLI\ �IDLO�RSHQ��IDLO�
FORVHG��IDLO�DV�LV��RU�DQ\ �VSHFLDO�UHTXLUHP HQWV�

H� 5HTXLUHP HQWV�IRU�SRVLWLRQ�LQGLFDWLRQ�VLJQDOV�
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$FWXDWRU�VHOHFWLRQ�DQG�DGMXVWP HQWV�VKRXOG�QRUP DOO\ �EH�P DGH�E\ �1 $,�EDVHG�RQ�SXEOLVKHG�OLWHUDWXUH�DQG�RU
WHFKQLFDO�DGYLFH�RI�DFWXDWRU�P DQXIDFWXUHU��1 $,�VKRXOG�EH�FRQVXOWHG�ZKHQ�D�P DQXDOO\ �RSHUDWHG�YDOYH�P XVW�EH
UHWURILWWHG�ZLWK�D�SRZHU�DFWXDWRU�

&DXWLRQ��6RP H�YDOYH�DFWXDWRUV��ZKHQ�VL] HG�WR�SURYLGH�VSHFLILHG�ORDGLQJ��P D\ �KDYH�P XFK�KLJKHU�RXWSXW�DW
P D[ LP XP �VZLWFK�RU�FRQWURO�VHWWLQJV�DQG�WKHUHIRUH�EH�FDSDEOH�RI�GDP DJLQJ�YDOYHV�LI�P LVDGMXVWHG��9DOYH�DQG
DFWXDWRU�P DQXIDFWXUHUV�LQVWUXFWLRQV�VKRXOG�EH�IROORZHG�FORVHO\ �WR�SUHYHQW�RYHUORDGLQJ�YDOYH�VWHP V��EDFNVHDWV�DQG
RWKHU�VWUXFWXUDO�SDUWV��6XFFHVVIXO�RSHUDWLRQ�RI�SRZHU�RSHUDWHG�YDOYHV�UHTXLUHV�D�GLOLJHQW�FRRUGLQDWLRQ�RI�WKH�VNLOOV
DQG�HIIRUWV�RI�WKH�YDOYH�VSHFLILHU��1 $,�DQG�WKH�DFWXDWRU�P DQXIDFWXUHU��0 RVW�DSSOLFDWLRQV�DUH�SUREOHP �IUHH��EXW
P LVFRP P XQLFDWLRQ�FDQ�OHDG�WR�XQUHOLDEOH�RSHUDWLRQ�DW�RQH�H[ WUHP H�DQG�SRVVLEOH�YDOYH�RU�DFWXDWRU�GDP DJH�DW�WKH
RWKHU�H[ WUHP H�

) OXLG�' \ QDP LFV�RI�6KXW�RII �9DOYH�2 SHUDWLRQ
$�IORZLQJ�IOXLG�LQ�D�SLSLQJ�V\ VWHP �KDV�P DVV�DQG�YHORFLW\ ��$Q\ WKLQJ�WKDW�FDXVHV�D�P RYLQJ�P DVV�WR�FKDQJH�LWV�YHORFLW\
ZLOO�H[ SHULHQFH�D�UHDFWLQJ�LQHUWLD�IRUFH�LQ�SURSRUWLRQ�WR�WKH�P DJQLWXGH�RI�WKH�P DVV�DQG�WKH�UDWH�RI�WKH�LP SRVHG
YHORFLW\ �FKDQJH�

+RZHYHU��LQ�WKH�IORZ�RI�JDVHV�WKH�UHDFWLQJ�LQHUWLD�IRUFHV�DUH�LQKHUHQWO\ �P RGHUDWHG�E\ �WKH�FRP SUHVVLELOLW\ �RI�WKH
IOXLG�WKDW�SHUP LWV�WKH�LQVWDQWDQHRXV�YHORFLW\ �FKDQJH�WR�EH�HIIHFWLYHO\ �OLP LWHG�WR�WKH�P DVV�RI�IOXLG�LQ�WKH�LP P HGLDWH
YLFLQLW\ ��7KLV��LQ�DGGLWLRQ�WR�WKH�VHOI�FXVKLRQLQJ�FDSDFLW\ �RI�WKH�IOXLG�FROXP Q�LQ�WKH�XSVWUHDP �SLSH��HIIHFWLYHO\
SUHFOXGHV�DQ\ �VLJQLILFDQW�SUREOHP �RI�SUHVVXUH�VXUJH�LQ�UDSLGO\ �FORVHG�YDOYHV�LQ�JDVHRXV�IOXLG�SLSLQJ�

,Q�FRQWUDVW��WKH�LQHUWLD�RI�WKH�IOXLG�FROXP Q�LQ�D�OLTXLG�SLSHOLQH�LV�QRW�VR�HDVLO\ �RYHUFRP H��,WV�UHODWLYH
LQFRP SUHVVLELOLW\ �SURYLGHV�QR�VXFK�FXVKLRQ�RU�SUR[ LP LW\ �OLP LWLQJ�P HFKDQLVP ��7KH�HQWLUH�XSVWUHDP �IOXLG�P DVV�LV
UHTXLUHG�WR�EH�GHFHOHUDWHG�DW�RQFH�E\ �WKH�FORVLQJ�YDOYH�DQG�WKH�UHVXOWLQJ�SUHVVXUH�VXUJH�P D\ �EH�RI�VXIILFLHQW
P DJQLWXGH�WR�FDXVH�VWUXFWXUDO�GDP DJH�

$Q�DGGLWLRQDO�SRWHQWLDO�SUREOHP �FDQ�RFFXU�GRZQVWUHDP �IURP �WKH�FORVLQJ�YDOYH��7KLV�P D\ �EH�GHVFULEHG�DV�IOXLG
FROXP Q�UXSWXUH�DQG�LQYROYHV�WKH�LQHUWLD�RI�WKH�IOXLG�FROXP Q�FDUU\ LQJ�LW�DZD\ �IURP �WKH�FORVHG�YDOYH�ZLWK�WKH
SUR[ LP DWH�VSDFH�EHLQJ�RFFXSLHG�E\ �D�EXEEOH�RI�WKH�IOXLG�YDSRU�RU��VLP SO\ ��D�VXEVWDQWLDO�YDFXXP ��,I�WKHUH�LV
VXIILFLHQW�EDFNSUHVVXUH�LQ�WKH�OLQH��WKH�IOXLG�FROXP Q�ZLOO�UHYHUVH�LWV�YHORFLW\ �DQG�FORVH�WKH�YRLG�FUHDWHG�E\ �WKH�IOXLG
FROXP Q�UXSWXUH�DQG�FDXVHV�DQRWKHU�SUHVVXUH�VXUJH�ZKHQ�LW�UHDFKHV�WKH�YDOYH�

,W�VKRXOG�EH�UHFRJQL]HG�WKDW�SUHVVXUH�VXUJH�LQWHQVLW\ �LV�URXJKO\ �SURSRUWLRQDO�WR�WKH�OHQJWK�DQG�YHORFLW\ �RI�WKH�IOXLG
FROXP Q�XSVWUHDP �RI�WKH�FORVLQJ�YDOYH�DQG�LQYHUVHO\ �SURSRUWLRQDO�WR�WKH�WLP H�WDNHQ�WR�FORVH�WKH�YDOYH��) OXLG�FROXP Q
UXSWXUH�DQG�UHWXUQ�VXUJH�LQWHQVLW\ �LV�SURSRUWLRQDO�WR�WKH�VDP H�FRQGLWLRQ�RQ�WKH�RWKHU�VLGH�RI�WKH�YDOYH�LQ�DGGLWLRQ
WR�WKH�EDFN�SUHVVXUH�LQ�WKDW�VHFWLRQ�RI�SLSLQJ��7KHUHIRUH��D�VORZ�FORVLQJ�LV�KHOSIXO�LQ�OLP LWLQJ�WKH�P DJQLWXGH�RI�WKH
SUHVVXUH�VXUJH�SKHQRP HQD�

,Q�ODUJH�ORQJ�GLVWDQFH�OLTXLG�SLSHOLQHV�LW�LV�FULWLFDOO\ �LP SRUWDQW�WR�HYDOXDWH�SUHVVXUH�VXUJH�SRVVLELOLWLHV�DQG�WR
HVWDEOLVK�OLP LWV�RQ�WKH�VSHHG�RI�FORVXUH�RI�WKH�IORZ�VKXW�RII�YDOYHV��,Q�RSHUDWLQJ�VXFK�YDOYHV�RU�VHWWLQJ�WKH�VSHHG�RI
RSHUDWLRQ�RI�SRZHU�DFWXDWHG�YDOYHV��GHVLJQ�OLP LWV�RQ�VSHHG�RI�FORVXUH�VKRXOG�EH�FRQVFLHQWLRXVO\ �REVHUYHG�

5DSLG�FORVXUH�RI�D�YDOYH�LQ�DQ\ �IORZLQJ�OLTXLG�SLSHOLQH�FDQ�FDXVH�D�VXEVWDQWLDO�SUHVVXUH�VXUJH�WKDW�P D\ �P DQLIHVW
LWVHOI�LQ�D�VKDUS�ÙEDQJÚ�RU�SRVVLEO\ �D�VHULHV�RI�ÙEDQJVÚ��7KLV�LV�IUHTXHQWO\ �UHIHUUHG�WR�DV�ZDWHU�KDP P HU��7KLV
SKHQRP HQRQ�FDQ�RFFXU�LQ�DQ\ �IORZLQJ�OLTXLG�OLQH�DQG�LV�QRW�OLP LWHG�WR�ZDWHUOLQHV��5DSLG�FORVLQJ�RI�D�VKXW�RII�YDOYH
LQ�D�IORZLQJ�OLTXLG�OLQH�VKRXOG�EH�DYRLGHG�HVSHFLDOO\ �GXULQJ�WKH�ODVW�SDUW�RI�WKH�VWHP �WUDYHO�

1 RLVH
7KHUH�DUH�P DQ\ �GLIIHUHQW�YDOYH�RSHUDWLQJ�FRQGLWLRQV�WKDW�FDQ�UHVXOW�LQ�QRLVH��6XFK�QRLVH�P D\ �EH�ÙQRUP DOÚ
FRQVLGHULQJ�WKH�QDWXUH�RI�WKH�IOXLG�DQG�WKH�SUHVVXUH��WHP SHUDWXUH�DQG�YHORFLW\ �RI�IORZ��7KHUH�P D\ �EH�D�ÙZLQGÚ
QRLVH�LQ�D�IORZLQJ�JDV�OLQH��7KHUH�P D\ �EH�FOHDU�RU�KRDUVH�ZKLVWOLQJ�VRXQGV�UHVXOWLQJ�IURP �WKH�VKDSH�RI�WKH�IORZ
SDVVDJH��LQFOXGLQJ�WKH�IORZ�SDWK�WKURXJK�D�YDOYH��&DYLWDWLQJ�FRQGLWLRQV�LQ�D�OLTXLG�OLQH�FDQ�FDXVH�D�ÙZKLWH�QRLVHÚ
WKDW�UDQJHV�IURP �D�ZKLVSHU�WR�D�VRXQG�OLNH�URFNV�DQG�JUDYHO��WR�D�GHDIHQLQJ�URDU��7KHUH�P D\ �DOVR�EH�P HFKDQLFDO
QRLVHV�DV�D�UHVXOW�RI�P RYHP HQW�RI�LQWHUQDO�ÙWKLQJVÚ�DFWHG�RQ�E\ �WKH�IORZLQJ�IOXLG��6RP H�RI�WKHVH�QRLVHV�P D\ �EH
UHODWLYHO\ �KDUP OHVV�LQVRIDU�DV�V\ VWHP �LQWHJULW\ �DQG�SHUIRUP DQFH�DUH�FRQFHUQHG��0 HFKDQLFDO�GDP DJH�LQ�OLQHV�ZLWK
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FRP SUHVVLEOH�IOXLG�LV�JHQHUDOO\ �OLP LWHG�WR�SRLQWV�RI�VRQLF�RU�VXSHUVRQLF�YHORFLW\ ��RU�ZKHUH�D�YRUWH[ �UHVRQDQFH�ZLWK
DQ�LQWHUQDO�FRP SRQHQW�FDXVHV�P RYHP HQW�DQG�ZHDU�RU�EUHDNDJH�

9RUWH[ �UHVRQDQFH�ZLWK�DQ�LQWHUQDO�FRP SRQHQW�P D\ �DOVR�FDXVH�SUREOHP V�LQ�OLTXLG�VHUYLFH��,Q�DGGLWLRQ��QRLVH�P D\ �EH
HYLGHQFH�RI�FDYLWDWLRQ�ZKLFK�KDV�WKH�SRWHQWLDO�IRU�FDXVLQJ�P HFKDQLFDO��GDP DJH��LQFOXGLQJ�P DVVLYH�HURVLRQ�RI�WKH
P HWDO�ZDOOV�RI�D�YDOYH�RU�SLSH�ZDOOV�DQG�RU�RWKHU�LQWHUQDO�FRP SRQHQWV�

$�IXOO�WHFKQLFDO�GLVFXVVLRQ�RI�DOO�RI�WKH�VRXQG�JHQHUDWLQJ�P HFKDQLVP V�LV�EH\ RQG�WKH�VFRSH�RI�WKLV�GRFXP HQW�
1 HYHUWKHOHVV��LW�LV�UHFRP P HQGHG�WKDW�DQ�HYDOXDWLRQ�EH�P DGH�RI�DQ\ �FRQGLWLRQ�RI�UHP DUNDEOH�QRLVH�LQ�D�SLSLQJ
V\ VWHP �DW�OHDVW�WR�WKH�SRLQW�RI�XQGHUVWDQGLQJ�LWV�FDXVH��,I�D�YDOYH�LV�LQYROYHG��D�GHWHUP LQDWLRQ�VKRXOG�EH�P DGH�DV�WR
ZKHWKHU�WKH�YDOYH�LV�WKH�VRXUFH�RU�MXVW�KDSSHQV�WR�EH�WKH�ORFDWLRQ�RI�WKH�QRLVH��8VXDOO\ ��LI�WKH�YDOYH�LV�WKH�VRXUFH�
WKH�QRLVH�FDQ�EH�ÙWXQHGÚ�E\ �VOLJKWO\ �ÙWKURWWOLQJÚ�WKH�YDOYH�

0 HFKDQLFDO�RU�KLJK�LQWHQVLW\ �IOXLG�QRLVH�LQ�WKH�YLFLQLW\ �RI�D�YDOYH�P D\ �EH�D�ZDUQLQJ�RI�SRWHQWLDOO\ �VHULRXV�WURXEOH�
( [ SHUW�DVVLVWDQFH�VKRXOG�EH�REWDLQHG�IURP �V\ VWHP �HQJLQHHUV�RU�WKH�YDOYH�P DQXIDFWXUHU�WR�GHWHUP LQH�WKH�FDXVH�DQG
HYDOXDWH�SRVVLEOH�QHHG�IRU�DFWLRQ�

1 RLVH�HP LWWHG�IURP �D�FORVHG�YDOYH�LV�D�VSHFLDO�FDVH�WKDW�P D\ �LQGLFDWH�VHDW�OHDNDJH�UHTXLULQJ�UHSDLU��$�ZKLVWOLQJ
VRXQG�P D\ �LQGLFDWH�VHYHU�HURVLRQ�RI�VHDWLQJ�VXUIDFHV�ZKLOH�ÙJXUJOLQJÚ�RU�ÙSRSSLQJÚ�VRXQGV�P D\ �VLJQLI\ �OHVV�VHYHUH
OHDNDJH�

0 DLQWHQDQFH
9DOYHV�DUH�SURSHUO\ �FRQVLGHUHG�WR�EH�D�K\ EULG�VWUXFWXUH��D�FRP ELQDWLRQ�RI�D�SUHVVXUH�YHVVHO�DQG�RSHUDWLQJ
P DFKLQHU\ ��0 DLQWHQDQFH�SURFHGXUHV�WKHUHIRUH��P XVW�UHIOHFW�WKH�UHTXLUHP HQWV�RI�WKH�RFFDVLRQDO�RSHQLQJ�RU�FORVLQJ
RI�WKH�ÙP DFKLQHU\ Ú�DQG�WKH�SUHGRP LQDQW�RSHUDWLQJ�FRQGLWLRQ�RI�WKH�YDOYH�ZKHUH�SUHVVXUH�LV�FRQWLQXRXVO\ �DSSOLHG
DQG�QRWKLQJ�LV�P RYLQJ��7KH�LP SRUWDQW�SHUIRUP DQFH�SDUDP HWHUV�DUH�SUHVVXUH�ERXQGDU\ �LQWHJULW\ ��DFWXDWLQJ�HIIRUW
UHTXLUHG�DQG�LQWHUQDO�OHDN�WLJKWQHVV��0 DLQWHQDQFH�VKRXOG�ORJLFDOO\ �DGGUHVV�WKH�LP SRUWDQFH�RI�SUHVHUYLQJ�WKHVH
SHUIRUP DQFH�SDUDP HWHUV�

9DOYHV�WKDW�UHP DLQ�LQ�RQH�SRVLWLRQ�IRU�ORQJ�SHULRGV�RI�WLP H�P D\ �EH�KDUG�WR�RSHUDWH�DQG�RU�QRW�IXQFWLRQ�DV�ZHOO�DV
ZKHQ�RULJLQDOO\ �LQVWDOOHG��7KLV�UHGXFWLRQ�RI�RSHUDELOLW\ �FDQ�UHVXOW�IURP �HLWKHU�D�ORVV�RI�HIIHFWLYH�OXEULFDQWV��DJLQJ�RI
SDFNLQJ��VXUIDFH�FRUURVLRQ�RI�P RYLQJ�SDUWV��RU�DQ�DFFXP XODWLRQ�RI�GHOHWHULRXV�VROLGV��,Q�VRP H�DSSOLFDWLRQV�LW�P D\
EH�GHVLUDEOH�WR�VFKHGXOH�SHULRGLF�SDUWLDO�RU�IXOO�F\ FOH�H[ HUFLVLQJ�RI�VXFK�YDOYHV�

3UHVVXUH�ERXQGDU\ �LQWHJULW\ �UHTXLUHV�EDVLFDOO\ �VRXQG�SUHVVXUH�FRQWDLQLQJ�SDUWV��D�SUHVVXUH�WLJKW�VWDWLF�VHDO�DW
DVVHP EO\ �MRLQWV�DQG�LQ�P RVW�FDVHV��DQ�HIIHFWLYH�ZRUNLQJ�VHDO�EHWZHHQ�D�P RYLQJ�VWHP �DQG�WKH�YDOYH�ERG\ �
0 DLQWHQDQFH�RI�SUHVVXUH�ERXQGDU\ �SDUWV�DQG�WKH�VWDWLF�VHDO�RI�DVVHP EO\ �MRLQWV�DUH�QRW�XVXDOO\ �FRQVLGHUHG�WR�EH�D
SUREOHP ��+RZHYHU��FRQWLQXRXV�P RQLWRULQJ�LV�UHFRP P HQGHG�WR�FRQILUP �WKDW�SUREOHP V�GR�QRW�RFFXU��7KH�QHHG�IRU
SDLQW�SURWHFWLRQ�DJDLQVW�FRUURVLRQ�RI�H[ SRVHG�SLSLQJ�VKRXOG�EH�REYLRXV�IURP �QRUP DO�REVHUYDWLRQV�RI�WKH�V\ VWHP �
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� � ' \ QDP LF�%DODQFH�3OXJ�9DOYH�0 DLQWHQDQFH

3URGXFW�,GHQWLILFDWLRQ
,Q�� � � � ��1 RUGVWURP �9DOYHV��,QF��ZDV�IRUP HG�DIWHU�WKH�DFTXLVLWLRQ�RI�WKH�5RFNZHOO�,QWHUQDWLRQDO
0 HDVXUHP HQW�DQG�) ORZ�&RQWURO�' LYLVLRQ�E\ �%75�SOF��,Q�� � � � ��1 RUGVWURP �9DOYHV��,QF��ZDV�FKDQJHG�WR
1 RUGVWURP �$XGFR�,QF��ZLWK�WKH�P HUJHU�RI�1 RUGVWURP �9DOYHV��,QF��DQG�6HUFN�$XGFR�9DOYH�&RP SDQ\ �

$Q\ �UHIHUHQFH�WR�1 RUGVWURP �SOXJ�YDOYHV�Z LOO�DOVR�DSSO\ �WR�5RFNZ HOO�SOXJ�YDOYHV�

' \ QDP LF�%DODQFH��1 RUGVWURP ��DQG�6HDOGSRUW�DUH�UHJLVWHUHG�WUDGHP DUNV�

k �1 RUGVWURP �9DOYHV��,QF��Ô�� � � �

1 RWLFH
7KLV�P DQXDO�LV�LQWHQGHG�DV�D�P DLQWHQDQFH�JXLGH�IRU�1 RUGVWURP �' \ QDP LF�%DODQFH�9DOYHV��%HIRUH�ZRUNLQJ�RQ�DQ\
1 RUGVWURP �YDOYH�RU�UHODWHG�SURGXFW��WKH�UHDGHU�VKRXOG�UHYLHZ�DQG�IXOO\ �FRP SO\ �ZLWK�WKLV�P DQXDO�DQG�LW
V�ZDUQLQJV
DQG�ZLWK�WKH�UHDGHU×V�FRP SDQ\ �VDIHW\ �SURFHGXUHV�

,I�DQ\ WKLQJ�LQ�WKLV�P DQXDO�LV�XQFOHDU��FRQWDFW�WKH�1 RUGVWURP �$XGFR�,QF��&XVWRP HU�6HUYLFH�' HSDUWP HQW�IRU
DVVLVWDQFH�

1 RUGVWURP �$XGFR�,QF��DQG�LW
V�HP SOR\ HHV�DUH�LQ�QR�ZD\ �UHVSRQVLEOH�IRU�GDP DJH�WR�SURSHUW\ �RU�IRU�SHUVRQDO�LQMXU\
RU�GHDWK�ZKLFK�P D\ �UHVXOW�WKURXJK�WKH�XVH�RU�P LVXVH�RI�DQ\ �1 RUGVWURP �SURGXFW��SXEOLFDWLRQ��DXGLR�RU�YLVXDO�DLG�

: DUQLQJ
' \ QDP LF�%DODQFH�9DOYHV�GHVFULEHG�LQ�WKLV�P DQXDO�P D\ �KDYH�EHHQ�P DQXIDFWXUHG�SULRU�WR�-DQXDU\ �� ��� � � � �DQG�P D\
KDYH�EHHQ�HTXLSSHG�ZLWK�JDVNHWV�WKDW�FRQWDLQHG�DVEHVWRV��: KHQ�VHUYLFLQJ��GLVDVVHP EOLQJ��RU�GLVSRVLQJ�RI�WKHVH
SURGXFWV��DYRLG�EUHDWKLQJ�WKH�DVEHVWRV�ILEHUV�RU�GXVW��' LVSRVH�RI�WKH�P DWHULDO�LQ�DFFRUGDQFH�ZLWK�ORFDO��VWDWH��DQG
IHGHUDO�ODZ�

( FRQRP LFV�RI�9DOYH�5HSDLU
7KH�LQVWUXFWLRQV�OLVWHG�LQ�WKLV�P DLQWHQDQFH�P DQXDO�DUH�LQWHQGHG�WR�VHUYH�DV�D�EDVLF�JXLGH�IRU�UHFRQGLWLRQLQJ�RU
UHSDLULQJ�DOO�' \ QDP LF�%DODQFH�3OXJ�9DOYHV�

: KHWKHU�D�XVHG�YDOYH�MXVWLILHV�UHSDLU�LV�DQ�LQGLYLGXDO�P DWWHU�DQG�VKRXOG�EH�GHFLGHG�E\ �FRP SDULQJ�WKH�SUREDEOH�FRVW
RI�UHSDLU�ZLWK�WKH�FRVW�RI�SXUFKDVLQJ�D�QHZ��YDOYH�IRU�UHSODFHP HQW��1 DWXUDOO\ ��WKH�FRVW�RI�UHSDLU�ZLOO�GHSHQG�XSRQ
WKH�DP RXQW�RI�ZRUN�LQYROYHG�DQG�WKH�FRVW�RI�SDUWV��LI�DQ\ �DUH�UHTXLUHG�

7KH�UHFODP DWLRQ�RI�' \ QDP LF�%DODQFH�YDOYHV�RI�DOO�VL] HV�DQG�ILJXUH�QXP EHUV�LV�XVXDOO\ �ZRUWKZKLOH�ZKHQ�WKH
FRQGLWLRQ�RI�WKH�YDOYH�LV�VXFK�DV�WR�UHTXLUH�RQO\ �FOHDQLQJ��LQVSHFWLRQ��DQG�UH�DVVHP EO\ �ZLWK�QHZ�SDFNLQJ�
GLDSKUDJP V��DQG�JDVNHWV�

,Q�VHYHUH�FDVHV��WKH�YDOYH�ERG\ �P D\ �UHTXLUH�UH�ERULQJ�DQG�ILWWLQJ�DQ�RYHUVL] H�SOXJ��5HSDLUV�RI�WKLV�H[ WHQW�DUH
HFRQRP LFDOO\ �MXVWLILHG�IRU�D�JUHDW�P DQ\ �VL] HV�DQG�ILJXUH�QXP EHUV�RI�' \ QDP LF�%DODQFH�YDOYHV��2 QO\ �JHQHUDO
LQGLFDWLRQV�FDQ�EH�JLYHQ�VLQFH�UHSDLU�FRVWV�ZLOO�YDU\ �GXH�WR�GLIIHUHQFHV�LQ�ODERU�DQG�RYHUKHDG�UDWHV�LQ�YDULRXV�VKRSV�

%HIRUH�DQ\ �UHSDLU�LV�VWDUWHG��LW�LV�VXJJHVWHG�WKDW�WKH�FRVW�RI�QRQ�JXDUDQWHHG�UHSDLU�YDOYH�SHUIRUP DQFH�EH
FRQVLGHUHG��0 DQ\ �WLP HV�YDOYHV�UHSDLUHG�E\ �RWKHU�WKDQ�WKH�RULJLQDO�HTXLSP HQW�P DQXIDFWXUHU�FDQ�FRVW�P RUH�LQ�IDXOW\
SHUIRUP DQFH�DQG�VKRUW�OLIH�WKDQ�LV�QHFHVVDU\ ��,Q�RUGHU�WR�P DLQWDLQ�WKH�KLJK�VWDQGDUGV�RI�SHUIRUP DQFH�H[ SHFWHG�RI
1 RUGVWURP �$XGFR��ZH�RIIHU�WKH�VHUYLFH�RI�YDOYH�UHP DQXIDFWXULQJ�WKDW�SURYLGHV�D�WKUHH�\ HDU�ZDUUDQW\ �DW�D
SHUFHQWDJH�RI�QHZ�YDOYH�FRVW�
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0 DQ\ �1 RUGVWURP �YDOYH�XVHUV�ILQG�LW�P RUH�HFRQRP LFDO�WR�KDYH�1 RUGVWURP �UHP DQXIDFWXUH�WKHLU�YDOYHV�WKDQ
WR�UHSDLU�WKHP �WKHP VHOYHV�EHFDXVH�RI�WKH�IROORZLQJ�IHDWXUHV�DQG�EHQHILWV�

� � 5HSDLU�ZRUN�JXDUDQWHHG�XQGHU�D�� � \ HDU�ZDUUDQW\ �
� � 1 HZ �IHDWXUHV�DGGHG�WR�ROGHU�GHVLJQ�YDOYHV�
� � 9DOYH�LV�WHVWHG�WR�QHZ �YDOYH�VWDQGDUGV�
� � $ �OLNH�QHZ �YDOYH�DW�D�SHUFHQWDJH�RI�D�QHZ �YDOYH�FRVW�

&XVWRP HU�6HUYLFH
,I�DW�DQ\ �WLP H�\ RX�UHTXLUH�DVVLVWDQFH�IURP �1 RUGVWURP �LQ�WKH�P DLQWDLQLQJ�RI�\ RXU�' \ QDP LF�%DODQFH�YDOYH��IHHO�IUHH
WR�FDOO�\ RXU�&XVWRP HU�6HUYLFH�5HSUHVHQWDWLYH��DW�WKH�DSSURSULDWH�QXP EHU�OLVWHG�RQ�WKH�EDFN�FRYHU�RI�WKLV
P DQXDO�

2 U�ZULWH�XV�DW�
1 RUGVWURP �$XGFR�,QF�
� � � � �-HIIHUVRQ�6WUHHW
6XOSKXU�6SULQJV��7H[ DV
� � � � �
86$

2 U�) $; �XV�DW��� � � � � �� � � � � � � �

) LHOG�6HUYLFH
2 XU�6DOHV�5HSUHVHQWDWLYHV�DUH�WKH�EHVW�LQ�WKH�EXVLQHVV��7KH\ �FDQ�SURYLGH�\ RX�ZLWK�WHFKQLFDO�LQIRUP DWLRQ�DERXW
\ RXU�' \ QDP LF�%DODQFH�3OXJ�9DOYH��DQG�DUH�DYDLODEOH�WR�YLVLW�\ RXU�IDFLOLW\ �WR�FRQGXFW�JHQHUDO�P DLQWHQDQFH�VHP LQDUV�

,Q�DGGLWLRQ��1 RUGVWURP �P DLQWDLQV�D�KLJKO\ �VNLOOHG�VWDII�RI�6HUYLFH�5HSUHVHQWDWLYHV�ZKR�SURYLGH�P DLQWHQDQFH
DVVLVWDQFH�RYHU�WKH�WHOHSKRQH��RU�YLVLW�\ RXU�IDFLOLW\ �WR�FRQGXFW�P DLQWHQDQFH�VHP LQDUV�RU�WR�DVVLVW�\ RX�LQ�WKH
P DLQWHQDQFH�DQG�UHSDLU�RI�\ RXU�' \ QDP LF�%DODQFH�YDOYH�

9LGHR�7DSHV
,W�LV�RIWHQ�GLIILFXOW�WR�DVVHP EOH�WKH�DSSURSULDWH�SHRSOH�IRU�WUDLQLQJ��1 RUGVWURP �KDV�SURGXFHG�D�VHULHV�RI�YLGHRWDSHV
WKDW�DOORZ�WUDLQLQJ�DW�\ RXU�FRQYHQLHQFH��) RU�\ RXU�' \ QDP LF�%DODQFH�SOXJ�YDOYHV��ZH�VXJJHVW�

œ 2 SHUDWLRQ�DQG�0 DLQWHQDQFH�RI�1 RUGVWURP �� � � � ' �+DQGJXQ�DQG�+\ SUHJXQ�3OXV��DQG
œ 0 DLQWHQDQFH�RI�+LJK�3UHVVXUH�1 RUGVWURP �3OXJ�9DOYHV�

7R�REWDLQ�FRSLHV�RI�WKHVH�WUDLQLQJ�YLGHRV��FRQWDFW�\ RXU�1 RUGVWURP �6DOHV�5HSUHVHQWDWLYH�RU�&XVWRP HU�6HUYLFH
5HSUHVHQWDWLYH�

: KHQ�<RX�&DOO�RU�: ULWH���
%H�VXUH�\ RX�SURYLGH�WKH�FRUUHFW�LQIRUP DWLRQ�DQG�RU�SDUW�QXP EHUV�IRU�\ RXU�' \ QDP LF�%DODQFH�SOXJ�YDOYH��2 YHU�WKH
\ HDUV�WKHUH�KDYH�EHHQ�GHVLJQ�FKDQJHV�GXH�WR�RXU�FRQWLQXLQJ�HIIRUW�P DNH�D�JUHDW�YDOYH�HYHQ�EHWWHU��,W�LV�YHU\
LP SRUWDQW�WKDW�ZH�DUH�SURYLGHG�WKH�LQIRUP DWLRQ�QHFHVVDU\ �WR�FRUUHFWO\ �LGHQWLI\ �\ RXU�YDOYH�

7KH�IROORZLQJ�LQIRUP DWLRQ��ORFDWHG�RQ�WKH�YDOYH�1 DP HSODWH��LV�UHTXLUHG�WR�HQVXUH�WKH�FRUUHFW�LQIRUP DWLRQ�DQG�RU
SDUWV�DUH�SURYLGHG�IRU�\ RXU�YDOYH�

� � 7KH�YDOYH�6L]H�DQG�) LJXUH�1 XP EHU��LQFOXGLQJ�DQ\ �SUHIL[ HV�RU�VXIIL[ HV��
� � 7KH�%LOO�RI�0 DWHULDO�1 XP EHU�

$Q�H[ DP SOH�RI�WKH�YDOYH�1 DP HSODWH�LV�VKRZQ�EHORZ��WKH�FLUFOHG�QXP EHUV�FRUUHVSRQG�ZLWK�WKH�SRLQWV�OLVWHG�DERYH��

3OHDVH�QRWH��,Q�HDUO\ �� � � � ��RXU�SDUHQW�FRP SDQ\ �FKDQJHG��VR�WKH�QDP HSODWHV�RQ�' \ QDP LF�%DODQFH�SOXJ�YDOYHV�ZLOO
VKRZ�RQH�RI�WKUHH�FRP SDQ\ �QDP HV�

œ 5RFNZHOO�,QWHUQDWLRQDO��RU
œ 1 RUGVWURP �9DOYHV��,QF�
œ 1 RUGVWURP �$XGFR�,QF�
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,OOXVWUDWLRQ�RI�7\ SLFDO�1 DP HSODWH

,QWURGXFWLRQ
7KH�P DLQWHQDQFH�SURFHGXUHV�RXWOLQHG�LQ�WKLV�P DQXDO�DUH�GHVLJQHG�WR�KHOS�\ RX�UHHVWDEOLVK�TXLFN�DQG�HDV\
RSHUDWLRQ��GURS�WLJKW�VKXWRII��DQG�D�ORQJ�VHUYLFH�OLIH�RI�\ RXU�' \ QDP LF�%DODQFH�SOXJ�YDOYHV�

6RP H�SURFHGXUHV�OLVWHG�LQ�WKLV�P DQXDO�FDQ�EH�SHUIRUP HG�Z LWK�WKH�YDOYH�LQ�OLQH�DQG�XQGHU�SUHVVXUH�Z KLOH
RWKHUV�UHTXLUH�WKDW�WKH�YDOYH�EH�UHP RYHG�IURP �OLQH�SUHVVXUH�EHIRUH�SHUIRUP LQJ��7KRVH�SURFHGXUHV�WKDW
UHTXLUH�WKH�YDOYH�WR�EH�UHP RYHG�IURP �OLQH�SUHVVXUH�Z LOO�EH�VR�QRWHG�

3UHVVXUH�FDQ�EHFRP H�WUDSSHG�LQ�WKH�YDOYH�ERG\ �FDYLW\ �HYHQ�DIWHU�OLQH�SUHVVXUH�KDV�EHHQ�UHP RYHG�
%HIRUH�UHP RYLQJ�SUHVVXUH�UHWDLQLQJ�SDUWV��EH�VXUH�WR�

œ &\ FOH�WKH�YDOYH�RQFH�OLQH�SUHVVXUH�KDV�EHHQ�UHP RYHG��DQG
œ 6WDQG�DZD\ �IURP �WKH�YDOYH�ZKHQ�UHP RYLQJ�WKH�* ODQG�DQG�&RYHU�

$�QXP EHU�RI�SURFHGXUHV�LQ�WKLV�P DQXDO�P D\ �FDXVH�IO\ LQJ�GHEULV�WKDW�P D\ �FDXVH�H\ H�LQMXULHV��6DIHW\ �JODVVHV
VKRXOG�EH�Z RUQ�DW�DOO�WLP HV�Z KLOH�UHSDLULQJ�DQG�P DLQWDLQLQJ�' \ QDP LF�%DODQFH�YDOYHV�

7KH�SURFHGXUHV�GHVFULEHG�LQ�WKLV�P DQXDO�DUH�LQWHQGHG�RQO\ �IRU�' \ QDP LF�%DODQFH�3OXJ�9DOYHV��' R�QRW�IROORZ
WKHVH�SURFHGXUHV�IRU�DQ\ �RWKHU�EUDQG�RU�W\ SH�RI�YDOYH�

( DUOLHU�' HVLJQV
7KH�´ ) LUVW�* HQHUDWLRQµ

� ) LUVW�JHQHUDWLRQ� �' \ QDP LF�%DODQFH�SOXJ�YDOYHV�ZHUH�SULP DULO\ �GHVLJQHG�IRU�RLO�ILHOG�DSSOLFDWLRQV��7KH\ �GLIIHU
VOLJKWO\ �IURP �WKH�YDOYHV�GLVFXVVHG�LQ�WKLV�P DQXDO��EXW�IXQFWLRQ�LQ�WKH�VDP H�ZD\ �DQG�DUH�VHUYLFHG�LQ�WKH�VDP H
P DQQHU�

%RWK�� ILUVW�JHQHUDWLRQ� �DQG�FXUUHQW�GHVLJQ�' \ QDP LF�%DODQFH�SOXJ�YDOYHV�DUH�LGHQWLILHG�E\ �WKH�SUHIL[ �� � �LQ�WKH
) LJXUH�1 XP EHU�RQ�WKH�1 DP HSODWH�DQG�ERWK�KDYH�D�P D[ LP XP �WHP SHUDWXUH�UDWLQJ�RI�� � �

�

) �

Ù) LUVW�JHQHUDWLRQÚ�YDOYHV�GLIIHU�IURP �ODWHU�GHVLJQ�YDOYHV�LQ�WZR�ZD\ V�
� � 7KH�ERWWRP �&RYHU�: HDWKHUVHDO�LV�D�VWDLQOHVV�VWHHO�EDQG�WKDW�SURWHFWV�WKH�FRYHU�EROWLQJ�IURP �FRUURVLYH

DJHQWV�E\ �WUDSSLQJ�VHDODQW�LQ�WKH�DUHD�EHWZHHQ�WKH�ERG\ �DQG�FRYHU��7KH�: HDWKHUVHDO�LV�IDVWHQHG�LQ�D
P DQQHU�VLP LODU�WR�WKH�P HWDO�VWUDSSLQJ�XVHG�RQ�VKLSSLQJ�FDUWRQV�DQG�LV�GLIILFXOW�WR�UHSODFH�RQ�VLWH��7R
UHSDFN�WKH�FRYHU�WR�ERG\ �MRLQW�ZLWKRXW�UHSODFLQJ�WKH�EDQG�W\ SH�: HDWKHUVHDO��\ RX�P XVW�UHP RYH�WKH
ERWWRP �&RYHU�DQG�ILOO�WKH�DUHD�EHWZHHQ�WKH�&RYHU�DQG�%RG\ �ZLWK�D�JRRG�TXDOLW\ �VLODVWLF�FRP SRXQG�

� � 7KH�6WHP �3DFNLQJ�LV�D�VHW�RI�P ROGHG�VHDO�ULQJV�
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5HOLHI�) LWWLQJ
Dynamic Balance plug valves manufactured through early 1988 were manufactured with a relief fitting. The
relief fitting was located above the Sealant Fitting when viewing the side of the valve. Dynamic Balance
valves that have the relief fitting function the same and are serviced the same as the valves in this manual.

6NHWFK�RI�UHOLHI�ILWWLQJ�ORFDWLRQ

%DVLF�&RQVWUXFWLRQ�3ULQFLSOHV
6R�WKDW�\ RX�P D\ �GHYHORS�D�SODQ�RI�SURSHU�P DLQWHQDQFH��LW�LV�EHVW�WR�XQGHUVWDQG�WKH�EDVLF�SULQFLSOHV�LQYROYHG�LQ
' \ QDP LF�%DODQFH�SOXJ�YDOYHV�

7KH�OXEULFDWHG�SOXJ�YDOYH�ZDV�LQYHQWHG�E\ �6YHQ�1 RUGVWURP �LQ�� � � � ��DQG�EDVLFDOO\ �UHSUHVHQWHG�DQ�DSSOLFDWLRQ�RI
3DVFDO
V�/ DZ�RI�+\ GUDXOLFV�WR�WKH�GU\ �SOXJ�FRFN��0 U��1 RUGVWURP �FUHDWHG�D�YDOYH�VHDODQW�V\ VWHP �WR�SUHYHQW�WDSHU
ORFN�LQ�SOXJ�YDOYHV�DQG�HQDEOH�WKH�YDOYH�FORVXUH�P HP EHU�WR�EH�RSHUDWHG�HDVLO\ ��2 YHU�WKH�\ HDUV��DV�YDOYH�VHUYLFHV
EHFDP H�P RUH�VHYHUH�DQG�DV�WHFKQRORJ\ �LP SURYHG��VHYHUDO�GHVLJQ�LP SURYHP HQWV�ZHUH�P DGH��+RZHYHU��WKH�EDVLF
SULQFLSOH�RI�WKH�XVH�RI�3DVFDO
V�/ DZ�KDV�QRW�FKDQJHG�DQG�FRQWLQXHV�WR�EH�XVHG�LQ�WKH�VHDODQW�V\ VWHP V�RI�OXEULFDWHG
SOXJ�YDOYHV�WRGD\ �

$OO�1 RUGVWURP �/ XEULFDWHG�3OXJ�9DOYHV�XVH�WKH�VDP H�EDVLF�SULQFLSOHV�RI�GHVLJQ��,Q�WKH�' \ QDP LF�%DODQFH�3OXJ�9DOYH�
WKHVH�SULQFLSOHV�FRQVLVW�RI�D�ERG\ ��SOXJ�DQG�VWHP ��FRYHU��DGMXVWP HQW�P HP EHU��DQG�VHDODQW��7KH�IXQFWLRQ�RI�HDFK�RI
WKHVH�LWHP V�LV�DV�IROORZV�

� � 7KH�%RG\ �FRQQHFWV�WKH�YDOYH�WR�WKH�SLSHOLQH��7KH�ERG\ �DOVR�P DWHV�ZLWK�WKH�3OXJ�WR�IRUP �D�SUHVVXUH�YHVVHO�
FDSDEOH�RI�RSHUDWLRQ�XQGHU�YDULRXV�SUHVVXUHV�DQG�WHP SHUDWXUHV�

� � 7KH�3OXJ��URWDWHG�E\ �RSHUDWLRQ�RI�WKH�6WHP ��KDV�D�WDSHUHG�VXUIDFH�GHVLJQHG�WR�P DWH�ZLWK�WKH�ERG\ �WDSHU
ERUH�WR�SURYLGH�WLJKW�VKXW�RII�

� � 7KH�&RYHU�SUHYHQWV�H[ WHUQDO�OHDNDJH�DQG�LV�GHVLJQHG�WR�DOORZ�D�ILQLWH�IORDWLQJ�RI�WKH�SOXJ�

� � 7KH�$GMXVWP HQW�0 HP EHU�LV�SURYLGHG�VR�WKH�SRVLWLRQ�RI�WKH�3OXJ�FDQ�EH�VHW�LQ�WKH�SURSHU�UHODWLRQ�WR�WKH
%RG\ �

� � 6HDODQW�LV�DQ�LQWHJUDO�SDUW�RI�DOO�OXEULFDWHG�SOXJ�YDOYHV�DQG�KDV�WKUHH�IXQFWLRQV�

œ 7R�HQVXUH�EXEEOH�WLJKW�VKXW�RII�RQ�KDUG�WR�KROG�OLQH�P HGLD�E\ �DFWLQJ�DV�D�VHFRQGDU\ �VHDO�DJDLQVW�VHDW
OHDNDJH�

œ 3URYLGHV�D�IOH[ LEOH�DQG�UHQHZDEOH�VHDW��HOLP LQDWLQJ�WKH�QHHG�WR�IRUFH�ILW�RU�UHSODFH�VHDOLQJ�SDUWV�WR�REWDLQ
D�VHDO�
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œ $SSOLHV�3DVFDO
V�/ DZ�E\ �SURYLGLQJ�WKH�K\ GUDXOLF�P HDQV�QHFHVVDU\ �WR�SXVK�WKH�SOXJ�IURP �LW
V�WDSHUHG�VHDW
LQ�WKH�ERG\ �

6HDODQW�6\ VWHP
1 RUGVWURP �9DOYH�6HDODQW�IXQFWLRQV�DV�DQ�LQWHJUDO�SDUW�RI�WKH�OXEULFDWHG�SOXJ�YDOYH��6HDODQW�LV�WKH�EDVLF
LP SURYHP HQW�RYHU�WKH�GU\ �SOXJ�FRFN��,Q�RUGHU�IRU�VHDODQW�WR�EH�HIIHFWLYH��WKH�YDOYH�UHTXLUHV�D�V\ VWHP �RI�LQWHUQDO
FKDQQHOV�� �WKH�1 RUGVWURP �6HDOGSRUW�* URRYLQJ�6\ VWHP �

7KH�1 RUGVWURP �6HDOGSRUW�* URRYLQJ�6\ VWHP �SURYLGHV�FRP SOHWH�VKXW�RII�RI�OLQH�P HGLD�UHJDUGOHVV�RI�WKH�IORZ
GLUHFWLRQ�RI�P DWHULDO�WKURXJK�WKH�YDOYH��1 RUGVWURP �YDOYHV�FDQ�EH�OXEULFDWHG�ZLWK�WKH�SOXJ�LQ�DQ\ �SRVLWLRQ�ZKLOH�WKH
YDOYH�LV�VXEMHFWHG�WR�OLQH�SUHVVXUH��: LWK�WKH�SOXJ�LQ�WKH�FORVHG�SRVLWLRQ��WKH�GRZQVWUHDP �SRUW�LV�FRP SOHWHO\
VXUURXQGHG�E\ �D�ILOP �RI�6HDODQW�EHWZHHQ�WKH�ERG\ �DQG�SOXJ�VHDWLQJ�VXUIDFHV��: KHQ�URWDWLQJ�WKH�SOXJ�EHWZHHQ�WKH
RSHQ�DQG�FORVHG�SRVLWLRQV��WKH�JURRYHV�H[ SRVHG�WR�WKH�YDOYH�IORZ�SDVVDJHV�DUH�GLVFRQQHFWHG�IURP �WKH�VHDODQW
V\ VWHP �

%\ �P DLQWDLQLQJ�D�SHULRGLF�VHDODQW�LQMHFWLRQ�VFKHGXOH��WKH�6HDOGSRUW�JURRYLQJ�V\ VWHP �ZLOO�VXVWDLQ�D�SUHVVXUL]HG
VHDODQW�V\ VWHP �UHJDUGOHVV�RI�ZKHWKHU�WKH�YDOYH�LV�LQ�WKH�RSHQ��FORVHG��RU�WKURWWOHG�SRVLWLRQ�

' HVLJQ�) HDWXUHV
7R�EHWWHU�XQGHUVWDQG�WKH�' \ QDP LF�%DODQFH�SOXJ�YDOYH��OLVWHG�DUH�WKH�SULQFLSDO�GHVLJQ�IHDWXUHV��5HIHU�WR�SDJHV�� � ��
� � �IRU�LOOXVWUDWLRQV�

� � 6WHP �� �ZUHQFK�RSHUDWHG�6WHP V�KDYH�ZUHQFK�IODWV�ZKLFK�DOLJQ�WKH�ZUHQFK�KDQGOH�ZLWK�WKH�IORZ�SDVVDJH�RI
WKH�3OXJ��WKXV�EHFRP LQJ�DQ�HDVLO\ �YLVLEOH�SRVLWLRQ�LQGLFDWRU��7KH�6WHP �LV�WUHDWHG�ZLWK�D�ORZ�IULFWLRQ�37) (
FRDWLQJ�WR�UHGXFH�RYHUDOO�YDOYH�WRUTXH��6WHP V�IRU�ZUHQFK�RSHUDWHG�YDOYHV�DUH�P DGH�IURP �� � � �VHULHV
VWDLQOHVV�VWHHO�IRU�FRUURVLRQ�SURWHFWLRQ�

� � 6WHP �3DFNLQJ�� �VSHFLDOO\ �GHVLJQHG�DQG�SDWHQWHG�E\ �1 RUGVWURP ��0 DQXIDFWXUHG�IURP �D�FRP SRXQG�RI
JUDSKLWH�DQG�37) ( ��WKH�VWHP �SDFNLQJ�LV�SUHVVXUH�HQHUJL] HG��QR�H[ WHUQDO�DGMXVWP HQWV�DUH�QHHGHG��DQG�LV
LQHUW�WR�D�ZLGH�UDQJH�RI�IOXLGV�DQG�JDVHV�

� � 3OXJ�%DODQFLQJ�6SULQJ�� �GHVLJQHG�WR�SUH�ORDG�WKH�SOXJ�WR�SUHYHQW�YLEUDWLRQ�DQG�WKHUP DO�F\ FOLQJ�IURP
ZHGJLQJ�WKH�SOXJ�LQWR�WKH�ERG\ �WDSHU�HYHQ�ZKHQ�WKH�YDOYH�LV�LQVWDOOHG�XSVLGH�GRZQ�

� � %RWWRP �%DODQFLQJ�+ROH�� �DQ�LQWHJUDO�SDUW�RI�WKH�' \ QDP LF�%DODQFH�6\ VWHP ��7KH�EDODQFLQJ�KROH�P DLQWDLQV
SUHVVXUH�HTXDOL]DWLRQ�EHWZHHQ�WKH�SOXJ�SRUW�DQG�WKH�ERWWRP �RI�WKH�SOXJ�

� � %DODQFH�+ROH�ZLWK�%DOO�&KHFN��QRW�VKRZQ��Ô�LQVXUHV�WKDW�SUHVVXUH�DERYH�WKH�SOXJ�LV�WKH�VDP H�DV�RU
JUHDWHU�WKDQ�LQ�WKH�SOXJ�SRUW�

� � 6HDODQW�,QMHFWLRQ�) LWWLQJ�� �SHUP LWV�UHVWRUDWLRQ�RI�GDP DJHG�VHDWV�IRU�GURS�WLJKW�VKXW�RII�

� � 6WHP �: HDWKHU�6HDO�� ��ZUHQFK�RSHUDWHG�RQO\ � �VSHFLDOO\ �VKDSHG�DQG�FRQVWUXFWHG�WR�SURWHFW�WKH�VWHP �WR�
ERG\ �MRLQW�IURP �KRVWLOH�HQYLURQP HQWV�WKDW�FDQ�OHDG�WR�FRUURVLRQ�

� � &RYHU�: HDWKHU�6HDOV�� �FRQVLVW�RI�LQGLYLGXDO�HODVWRP HULF�2 �5LQJV�DURXQG�HDFK�FRYHU�EROW��' XULQJ�DVVHP EO\
RI�WKH�YDOYH��WKHVH�R�ULQJV�DUH�FRP SUHVVHG�EHWZHHQ�WKH�ERG\ �DQG�FRYHU�WR�SURWHFW�WKH�FRYHU�EROWV�IURP �WKH
VDP H�KRVWLOH�HQYLURQP HQWV�DV�WKH�VWHP �

� � 7DSHUHG�3OXJ�� �LQGLYLGXDOO\ �P DWFKHG�WR�HDFK�ERG\ �DQG�ODSSHG�WR�DFKLHYH�WKH�EHVW�SRVVLEOH�ILW��7KH�VHDODQW
JURRYHV�LQ�WKH�SOXJ�P DWFK�WKH�VHDODQW�JURRYHV�LQ�WKH�ERG\ �WR�IRUP �WKH�6HDOGSRUW�JURRYH�V\ VWHP ��9DOYHV
P DQXIDFWXUHG�IRU�FRUURVLYH�VHUYLFHV�KDYH�SOXJV�WKDW�DUH�HLWKHU�FRDWHG�ZLWK�HOHFWUROHVV�QLFNHO�RU�P DGH�IURP
FRUURVLRQ�UHVLVWDQW�P DWHULDO�
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� � � 3OXJ�$GMXVWP HQW�6FUHZ �� �SURYLGHV�D�P HDQV�RI�SURSHUO\ �SRVLWLRQLQJ�WKH�SOXJ�LQWR�WKH�ERG\ �DIWHU�YDOYH
DVVHP EO\ ��$�KH[ �KHDG�EROW��RU�WKUHH�EROW�FRYHU�SODWH��LV�SURYLGHG�WR�UHGXFH�WKH�FKDQFH�RI�DFFLGHQWDO
WXUQLQJ�RI�WKH�3OXJ�$GMXVWP HQW�6FUHZ�

9DOYH�) URQW�,GHQWLILFDWLRQ
7KLV�P DQXDO�ZLOO�SHULRGLFDOO\ �UHIHU�WR�WKH�YDOYH�IURQW��) RU�FODULILFDWLRQ��WKH�IURQW�RI�WKH�YDOYH�ZLOO�KDYH�WKHVH
WKLQJV�LQ�FRP P RQ�

œ 1 DP HSODWH
œ 6HDODQW�,QMHFWLRQ�) LWWLQJ
œ +DQGZKHHO��JHDU�RSHUDWHG�RQO\ �

1 RWH���5HIHU�WR�SDJHV�� � ��� � �DQG�� � �LQ�WKH�7HFKQLFDO�' DWD�VHFWLRQ�IRU�D�SDUWV�OLVW�DQG�H[ SORGHG�YLHZ�RI�D�� W\ SLFDO�
ZUHQFK�RSHUDWHG�' \ QDP LF�%DODQFH�3OXJ�9DOYH�

* HDULQJ
6LP SOH�RU�VLQJOH�UHGXFWLRQ��ZRUP �JHDULQJ�DQG�FRP SRXQG�EHYHO�ZRUP �JHDULQJ�DUH�XVHG�RQ�' \ QDP LF�%DODQFH�SOXJ
YDOYHV�

$OO�JHDU�P HFKDQLVP V�DUH�HQFORVHG�LQ�ZHDWKHUSURRI�KRXVLQJV�DQG�SDFNHG�ZLWK�JHDU�JUHDVH�

$�3RVLWLRQ�,QGLFDWRU��P RXQWHG�RQ�WKH�XSSHU�HQG�RI�WKH�JHDU�VHJP HQW��DOLJQV�ZLWK�WKH�SOXJ�SRUW�WR�SURYLGH�D�YLVLEOH
P HDQV�RI�SOXJ�SRUW�SRVLWLRQLQJ�LQ�UHODWLRQ�WR�WKH�IORZ�OLQH�RI�WKH�YDOYH�

' XULQJ�RSHUDWLRQ��DOO�SDUWV�RI�WKH�JHDULQJ�KDYH�IUHH�P RYHP HQW�

6HDODQWV
9DOYH�VHDODQW�LV�D�YLVFRXV�P DWHULDO�WKDW�UHVLVWV�FKHP LFDO�DWWDFN�DQG�WKH�GLVVROYLQJ�FKDUDFWHULVWLFV�RI�OLQH�P HGLD�
6HDODQW�SHUIRUP V�IRXU�VSHFLILF�IXQFWLRQV�LQ�D�OXEULFDWHG�SOXJ�YDOYH�

� � ' URS�7LJKW�6HDO�� �7R�VHFXUH�DQ�DEVROXWHO\ �WLJKW�VHDO��WKH�ILOP �RI�VHDODQW�ZRUNV�WR�IRUP �D�VHDO�EHWZHHQ�WKH
ERG\ �DQG�SOXJ��7KLV�VHDO�LV�IRUP HG�E\ �VHDODQW�WUDQVP LWWHG�LQ�D�V\ VWHP �RI�JURRYHV�DURXQG�HDFK�SRUW��: LWK
SURSHU�VHOHFWLRQ�RI�VHDODQW�IRU�\ RXU�SDUWLFXODU�VHUYLFH��WKLV�WLJKW�VHDO�FDQ�EH�UHWDLQHG�RYHU�D�ZLGH�UDQJH�RI
WHP SHUDWXUHV�DQG�SUHVVXUHV�

� � / XEULFDWLRQ�� �$�SURWHFWLYH�ILOP �RI�VHDODQW�SUHYHQWV�P HWDO�WR�P HWDO�FRQWDFW�RI�WKH�EHDULQJ�VXUIDFHV�RI�WKH
YDOYH�E\ �ILOP LQJ�RYHU�EHDULQJ�VXUIDFH�LUUHJXODULWLHV��7KH�ILOP �RI�VHDODQW�SHUP LWV�WKH�SOXJ�DQG�ERG\ �RI�D�SOXJ
YDOYH�WR�JOLGH�VP RRWKO\ �RYHU�HDFK�RWKHU�DOORZLQJ�WKH�YDOYH�WR�RSHUDWH�HDVLO\ �

� � 5HQHZDEOH�6HDW�� �6HDODQW�LV�D�VWUXFWXUDO�SDUW�RI�WKH�YDOYH�WKDW�SURYLGHV�D�IOH[ LEOH�DQG�UHQHZDEOH�VHDW�
7KHUH�LV�QR�QHHG�WR�GLVDVVHP EOH�WKH�YDOYH�RU�UHP RYH�LW�IURP �WKH�OLQH�WR�UHSDLU�WKH�VHDWV��,QMHFWLRQ�RI
VHDODQW�LV�DOO�WKDW�LV�UHTXLUHG�

� � 3OXJ�-DFNLQJ�� �7KH�IXQGDP HQWDO�RSHUDWLQJ�SULQFLSDO�RI�WKH�WUDGLWLRQDO�SOXJ�YDOYH�GHVLJQ�OLHV�LQ�WKH
DSSOLFDWLRQ�RI�3DVFDO
V�/ DZ��6HDODQW��XQGHU�SUHVVXUH�GHYHORSHG�E\ �WKH�LQMHFWLRQ�RI�VHDODQW��VXSSOLHV�WKH
K\ GUDXOLF�P HDQV�IRU�OLIWLQJ�WKH�SOXJ�IURP �LWV�WDSHUHG�VHDW�LQ�WKH�YDOYH�ERG\ �WKXV�DOORZLQJ�WKH�SOXJ�WR�IORDW
IUHHO\ �LQ�WKH�ERG\ �DQG�DOORZ�HDV\ �RSHUDWLRQ�

$�UHJXODUO\ �VFKHGXOHG�VHDODQW�LQMHFWLRQ�SURJUDP �ZLOO�DOORZ�\ RXU�' \ QDP LF�%DODQFH�SOXJ�YDOYHV�WR�RSHUDWH�P RUH
HDVLO\ �DQG�ZLOO�H[ WHQG�WKH�VHUYLFH�OLIH�RI�\ RXU�YDOYHV��) RU�P RUH�LQIRUP DWLRQ�RQ�VHDODQW�LQMHFWLRQ��UHIHU�WR
,QVWDOODWLRQ��2 SHUDWLRQ��DQG�* HQHUDO�0 DLQWHQDQFH�0 DQXDO�IRU�1 RUGVWURP �DQG�' \ QDP LF�%DODQFH�3OXJ�9DOYHV�

1 RUGVWURP �VXSSOLHV�P DQ\ �GLIIHUHQW�W\ SHV�RI�VHDODQW�IRU�XVH�LQ�SOXJ�YDOYHV��: KHQ�VHOHFWLQJ�6HDODQW�IRU�\ RXU�VSHFLILF
VHUYLFHV��SOHDVH�UHIHU�WR�WKH�1 RUGVWURP �9DOYH�6HDODQWV�EURFKXUH��RU�FRQVXOW�\ RXU�1 RUGVWURP �$XGFR�&XVWRP HU
6HUYLFH�5HSUHVHQWDWLYH
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9 ; ; �9DOYH�3XUJH
9; ; �9DOYH�3XUJH��D�QRQ�KD]DUGRXV�IRUP XODWLRQ��ZDV�GHYHORSHG�IRU�FOHDQLQJ�YDOYHV�LQ�OLQH��UHWXUQLQJ�WKHP �WR
VHUYLFH�ZLWKRXW�GLVDVVHP EO\ ��DQG�HOLP LQDWLQJ�GRZQ�WLP H��3HULRGLF�LQMHFWLRQ�RI�VHDODQW�LQWR�D�YDOYH�IOXVKHV�GHEULV
IURP �WKH�VHDODQW�V\ VWHP �DQG�DOORZV�VHDODQW�WR�IORZ�P RUH�IUHHO\ ��6HH�SURFHGXUHV�RQ�SDJHV�� � �DQG�� � �

6HDODQW�,QMHFWLRQ�( TXLSP HQW
6R�WKDW�6HDODQW�LQMHFWLRQ�FDQ�EH�SHUIRUP HG�HDVLO\ ��1 RUGVWURP �RIIHUV�ILYH�GHVLJQV�RI�KHDY\ �GXW\ �YDOYH�VHDODQW
LQMHFWLRQ�HTXLSP HQW�

� � � � � � ' �+\ GUDXOLF�+DQG�* XQ�� �XVHV�� -� �VWLFN�VHDODQW�DQG�* XQ�3DN�VHDODQW
� � +\ SUHJXQ�3OXV�� 4 �� �XVHV�D�� �4 XDUW�FDQ�RI�VHDODQW
� � +\ SUHJXQ�3OXV�� * �� �XVHV�D�� �* DOORQ�SDLO�RI�VHDODQW
� � � � � �$�6FUHZ�3ULP H�+DQG�* XQ�� �XVHV�� . � �VWLFN�VHDODQW�DQG�FDUWULGJH�VHDODQW
� � � � � �%�� �* DOORQ�%XFNHW�3XP S�� �XVHV�WKH�FRQWHQWV�RI�D�� �* DOORQ�SDLO�RI�VHDODQW

) RU�DGGLWLRQDO�LQIRUP DWLRQ�DERXW�1 RUGVWURP �6HDODQW�,QMHFWLRQ�( TXLSP HQW��UHIHU�WR�WKH�DSSURSULDWH�1 RUGVWURP
6HDODQW�,QMHFWLRQ�( TXLSP HQW�EURFKXUH�

9DOYH�0 DLQWHQDQFH
1 RWH���) RU�FRQYHQLHQFH��WKH�IROORZLQJ�SKRWRJUDSKV�VKRZ�YDOYHV�RQ�D�ZRUNEHQFK��7KH�SURFHGXUHV�GHVFULEHG�LQ�WKLV
P DQXDO�DUH�LQWHQGHG�IRU�XVH�RQ�YDOYHV�WKDW�DUH�LQ�OLQH�

3URSHU�YDOYH�SHUIRUP DQFH�GHSHQGV�RQ������
œ $�SHULRGLF�SURJUDP �RI�6HDODQW�LQMHFWLRQ�WR�P DLQWDLQ�DGHTXDWH�VHDODQW�SUHVVXUH�LQ�WKH�YDOYH�WR�HQVXUH�SRVLWLYH

VKXW�RII�DQG�VP RRWK�RSHUDWLRQ�

œ 6HOHFWLQJ�WKH�FRUUHFW�1 RUGVWURP �9DOYH�6HDODQW�IRU�WKH�YDOYH�VHUYLFH�FRQGLWLRQV��%HFDXVH�RI�YDULDWLRQV�LQ�WKH
SURGXFW�WHP SHUDWXUH��OLQH�SUHVVXUH��DQG�IUHTXHQF\ �RI�YDOYH�RSHUDWLRQ��SURSHU�VHDODQW�VHOHFWLRQ�LV�HVVHQWLDO�
$Q�� DOO�SXUSRVH� �YDOYH�VHDODQW�RU�OXEULFDQW�GRHV�QRW�H[ LVW��2 QO\ �WKH�FRUUHFW�1 RUGVWURP �9DOYH�6HDODQW�FDQ
DVVXUH�SURSHU�YDOYH�SHUIRUP DQFH�

œ 7KH�SURSHU�DSSOLFDWLRQ�RI�WKH�FRUUHFW�VHDODQW��. QRZLQJ�KRZ�WR�FRUUHFWO\ �LQMHFW�VHDODQW�ZLOO�NHHS�\ RXU
' \ QDP LF�%DODQFH�SOXJ�YDOYH�LQ�SURSHU�ZRUNLQJ�RUGHU�ZLWKRXW�UHP RYLQJ�LW�IURP �WKH�OLQH�

%H�VXUH�WR�UHP HP EHU�
� � 6HDODQW�LQMHFWLRQ�P D\ �EH�SHUIRUP HG�ZLWK�WKH�YDOYH�LQ�OLQH�DQG�XQGHU�SUHVVXUH�
� � 1 HYHU�DWWHP SW�WR�DWWDFK�RU�GHWDFK�WKH�� � � � ' �+DQG�* XQ�RU�+\ SUHJXQ�3OXV�ZKLOH�WKH�JXQ�KRVH�LV

SUHVVXUL]HG�
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%DVLF�6HDODQW�,QMHFWLRQ
+LJK�SUHVVXUHV�DUH�JHQHUDWHG�GXULQJ�VHDODQW�LQMHFWLRQ��,W�LV�UHFRP P HQGHG�WKDW�VDIHW\ �JODVVHV�DQG�WKLFN
OHDWKHU�JORYHV�EH�Z RUQ�GXULQJ�VHDODQW�LQMHFWLRQ�

� � %HIRUH�LQMHFWLQJ�VHDODQW�LQWR�WKH�YDOYH��GHWHUP LQH�LI�WKH�YDOYH�LV�IXOO\ �RSHQ�RU�FORVHG��: KLOH�WKH�' \ QDP LF
%DODQFH�SOXJ�YDOYH�FDQ�EH�OXEULFDWHG�ZLWK�WKH�SOXJ�LQ�DQ\ �SRVLWLRQ��HLWKHU�WKH�IXOO�RSHQ�RU�IXOO�FORVH
SRVLWLRQ�DOORZV�WKH�6HDOGSRUW�JURRYH�V\ VWHP �WR�FRP SOHWHO\ �GLVWULEXWH�WKH�SUHVVXUL]HG�VHDODQW�WR�WKH�YDOYH
VHDWLQJ�VXUIDFHV�

� � / RFDWH�WKH�6HDODQW�,QMHFWLRQ�) LWWLQJ�RQ�WKH�VLGH�RI�WKH�YDOYH��5HP RYH�DQ\ �GHEULV�IURP �WKH�IDFH�RI�WKH
VHDODQW�ILWWLQJ�DQG�DWWDFK�\ RXU�VHDODQW�LQMHFWLRQ�GHYLFH�WR�WKH�ILWWLQJ��%H�FDUHIXO�QRW�WR�GDP DJH�WKH�ILWWLQJ
LQ�DQ\ �ZD\ ��$�VP RRWK�FRQWDFW�VXUIDFH�LV�QHFHVVDU\ �WR�HQVXUH�DQ�DGHTXDWH�VHDO�LV�IRUP HG�EHWZHHQ�WKH
EXWWRQ�KHDG�FRXSOHU�DQG�WKH�6HDODQW�) LWWLQJ�

� � ,QMHFW�VHDODQW�IROORZLQJ�WKH�RSHUDWLQJ�LQVWUXFWLRQV�IRU�WKH�LQMHFWLRQ�HTXLSP HQW�WKDW�\ RX�DUH�XVLQJ�

� � 7KHUH�DUH�IRXU�JDXJH�VFHQDULRV�WKDW�ZLOO�KHOS�\ RX�GHWHUP LQH�YDOYH�VHDW�OHDNDJH�SUREOHP V��2 QFH�\ RX�KDYH
LGHQWLILHG�WKH�DSSOLFDEOH�JDXJH�VFHQDULR��\ RX�FDQ�DSSO\ �WKH�DSSURSULDWH�P DLQWHQDQFH�SURFHGXUHV��IRXQG�LQ
WKH�VSHFLILF�YDOYH�P DLQWHQDQFH�P DQXDO��WR�HQVXUH�\ RXU�YDOYHV�DUH�RSHUDWLQJ�DW�WKHLU�SHDN�

œ * DXJH�6FHQDULR�2 QH��7KH�JDXJH�GRHV�QRW�LQGLFDWH�D�SUHVVXUH�LQFUHDVH�DERYH�WKH�LQLWLDO�SUHVVXUH
UHTXLUHG�WR�LQMHFW�VHDODQW�LQWR�WKH�YDOYH��$VVXP LQJ�\ RXU�LQMHFWLRQ�HTXLSP HQW�LV�RSHUDWLQJ�FRUUHFWO\ �
WKHUH�DUH�WZR�SRVVLEOH�SUREOHP V��D� �WKH�VHDODQW�V\ VWHP �LV�QRW�IXOO��RU�E��WKH�VHDW�LV�OHDNLQJ��/ HDNDJH
P D\ �EH�FDXVHG�E\ �WRR�ORRVH�DQ�DGMXVWP HQW�RU�GDP DJH�WR�WKH�YDOYH
V�VHDWLQJ�DUHDV�

œ * DXJH�6FHQDULR�7ZR��$V�VHDODQW�LV�LQMHFWHG��WKH�JDXJH�LQGLFDWHV�D�JUDGXDO�LQFUHDVH�LQ�SUHVVXUH�XQWLO
DQ�LQLWLDO�SODWHDX�LV�UHDFKHG��WKHQ�DW�VRP H�SRLQW�WKH�SUHVVXUH�LQFUHDVHV�WR�D�KLJKHU�SODWHDX�DQG
DEUXSWO\ �IDOOV�EDFN�WR�D�ORZHU�OHYHO��7KLV�VFHQDULR�LQGLFDWHV�WKDW�WKH�YDOYH�LV�UHFHLYLQJ�VHDODQW�SURSHUO\ �
WKH�YDOYH�VHDODQW�V\ VWHP �KDV�ILOOHG��DQG�WKH�SOXJ�KDV�P RYHG�RII�WKH�VHDW��( YHQ�WKRXJK�WKLV�VFHQDULR
VKRZV�WKH�SOXJ�KDV�P RYHG�RII�WKH�VHDW��LW�LV�VWLOO�SRVVLEOH�WKDW�WKH�YDOYH�P D\ �EH�GLIILFXOW�WR�RSHUDWH�
2 SHUDWLRQ�GLIILFXOWLHV�P D\ �EH�FDXVHG�E\ �D��WRR�WLJKW�DQ�DGMXVWP HQW��E� �VWHP �FRUURVLRQ��RU�F��JHDULQJ
SUREOHP V�RQ�JHDU�RSHUDWHG�YDOYHV�

œ * DXJH�6FHQDULR�7KUHH��7KLV�VFHQDULR�LV�P XFK�OLNH�6FHQDULR�7ZR�H[ FHSW�WKH�VHDODQW�SUHVVXUH�JDXJH
UHDFKHV�D�SODWHDX�DQG�UHP DLQV�DW�WKDW�SRLQW�DV�WKH�LQMHFWLRQ�HTXLSP HQW�LV�RSHUDWHG��HYHQ�DIWHU�\ RX
KDYH�LQMHFWHG�P RUH�WKDQ�HQRXJK�VHDODQW�WR�ILOO�WKH�YDOYH��7KLV�VFHQDULR�VLJQDOV�RQH�RI�WZR�TXLWH
GLIIHUHQW�FRQGLWLRQV��,I�WKH�SOXJ�LV�QRW�ORFNHG�LQ�WKH�ERG\ �WDSHU��WKHQ�WKH�SOXJ�P D\ �EH�XQVHDWHG�DQG
DGGLWLRQDO�VHDODQW�LV�VLP SO\ �E\ SDVVLQJ�WKH�SOXJ��7KLV�LV�QRUP DO�DQG�LQGLFDWLYH�RI�D�SURSHUO\ �P DLQWDLQHG
DQG�ZHOO�SUHVVXUL]HG�YDOYH��+RZHYHU��LI�WKH�SOXJ�LV�ORFNHG�LQ�WKH�WDSHU�DQG�FDQQRW�EH�RSHUDWHG��WKLV
LQGLFDWHV�WKDW�WKH�SOXJ�RU�YDOYH�ERG\ �P D\ �EH�GDP DJHG�DQG�VHDODQW�LV�E\ SDVVLQJ�WKH�VHDOLQJ�VXUIDFHV��,Q
6FHQDULR�7KUHH�LW�LV�DOVR�SRVVLEOH�IRU�WKH�YDOYH�WR�EH�GLIILFXOW�WR�RSHUDWH��7KH�OLNHO\ �FDXVHV�DUH�WKH�VDP H
DV�ZLWK�6FHQDULR�7ZR��D��WRR�WLJKW�DQ�DGMXVWP HQW��E� �VWHP �FRUURVLRQ��RU�� � �JHDULQJ�SUREOHP V�RQ�JHDU
RSHUDWHG�YDOYHV�

œ * DXJH�6FHQDULR�) RXU��7KH�JDXJH�LQGLFDWHV�D�FRQWLQXDO�ULVH�LQ�SUHVVXUH�DV�VHDODQW�LV�LQMHFWHG��EXW
QHYHU�LQGLFDWHV�D�SUHVVXUH�GHFUHDVH��7KLV�VFHQDULR�LQGLFDWHV�WKUHH�SRVVLEOH�SUREOHP V��D� �WKH�YDOYH
VHDODQW�ILWWLQJ�LV�IDXOW\ ��E� �WKH�VHDODQW�V\ VWHP �LV�EORFNHG��RU�F� �WKH�SOXJ�KDV�VHL]HG�LQ�WKH�ERG\ �WDSHU�
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� � 2 SHQ�DQG�FORVH�WKH�YDOYH�VHYHUDO�WLP HV�ZKLOH�FRQWLQXLQJ�WR�LQMHFW�VHDODQW��,I�FRQGLWLRQV�GR�QRW�DOORZ�\ RX�WR
IXOO\ �RSHQ�RU�FORVH�WKH�YDOYH��URWDWH�WKH�SOXJ�EDFN�DQG�IRUWK��DSSUR[ LP DWHO\ �� � �GHJUHHV��VHYHUDO�WLP HV�

� � $IWHU�\ RX�KDYH�FRP SOHWHG�WKH�LQMHFWLRQ�RI�VHDODQW��UHOLHYH�WKH�SUHVVXUH�ZLWKLQ�WKH�LQMHFWLRQ�HTXLSP HQW�DQG
UHP RYH�LW�IURP �WKH�6HDODQW�) LWWLQJ�

9DOYH�0 DLQWHQDQFH��7URXEOHVKRRWLQJ
7KLV�VHFWLRQ�OLVWV�FRP P RQ�SUREOHP V�\ RX�P D\ �HQFRXQWHU�ZLWK�WKH�' \ QDP LF�%DODQFH�SOXJ�YDOYH��WKH�SUREDEOH�FDXVHV�
DQG�VROXWLRQV�WKDW�VKRXOG�UHP HG\ �WKH�VLWXDWLRQV��7KH�OLVWHG�SURFHGXUHV�DUH�LQWHQGHG�WR�VHUYH�DV�JXLGHV�WR�UHP HG\
FRQGLWLRQV�\ RX�P D\ �HQFRXQWHU�ZKHQ�SHUIRUP LQJ�P DLQWHQDQFH�RQ�\ RXU�YDOYH��7KH�SURFHGXUHV��DV�ZHOO�DV
LQIRUP DWLRQ�VKRZQ�LQ�WKH�7DEOHV�RI�WKLV�P DQXDO�DUH�EDVHG�RQ�IDFWRU\ �YDOYH�DVVHP EO\ �SURFHGXUHV��3UHFLVH�HVWLP DWHV
RI�ILHOG�FRQGLWLRQV�DUH�QRW�IHDVLEOH��-XGJHP HQW�DQG�H[ SHULHQFH�P XVW�EH�DSSOLHG�ZKHQ�ZRUNLQJ�RQ�YDOYHV�LQ�DFWXDO
ILHOG�VLWH�FRQGLWLRQV�

,W�LV�KLJKO\ �UHFRP P HQGHG�WKDW�VHDODQW�EH�LQMHFWHG�LQWR�WKH�YDOYH�SULRU�WR�SURFHHGLQJ�ZLWK�YDOYH�DGMXVWP HQW�RU
UHSDLU��* DXJH�VFHQDULRV��DV�GHWDLOHG�HDUOLHU��ZLOO�KHOS�\ RX�IRFXV�RQ�VSHFLILF�VROXWLRQV�WR�UHP HG\ �\ RXU�YDOYH�SUREOHP �
<RXU�VHDODQW�LQMHFWLRQ�HTXLSP HQW�VKRXOG�EH�RSHUDWLQJ�SURSHUO\ �SULRU�WR�GLDJQRVLQJ�YDOYH�SUREOHP V�

&DXWLRQ���,I �D�QRQ�FRP SUHVVLEOH�IOXLG�LV�WUDSSHG�LQ�WKH�FHQWHU�FDYLW\ �RI�WKH�SOXJ��Z KHQ�WKH�YDOYH�LV�LQ�WKH
FORVHG�SRVLWLRQ��LQMHFWLQJ�VHDODQW�DW�KLJK�SUHVVXUHV�RU�KLJK�YROXP HV�FDQ�FDXVH�WKH�SOXJ�WR�ORFN�LQ�SODFH�
7KLV�FDQ�DOVR�FDXVH�WKH�&RYHU�%ROWV�WR�\ LHOG��WKXV�SURGXFLQJ�&RYHU�OHDNDJH�

3UREOHP ��9DOYH�VHDW�OHDNDJH

&DXVH�� ��,QVXIILFLHQW�VHDODQW�LQ�WKH�YDOYH
6ROXWLRQ���7KH�ODFN�RI�VXIILFLHQW�VHDODQW�WR�DGHTXDWHO\ �ILOO�DQG�SUHVVXUL]H�WKH�VHDODQW�V\ VWHP �LV�WKH�P RVW�FRP P RQ
SUREOHP �DVVRFLDWHG�ZLWK�VHDW�OHDNDJH��,QMHFW�WKH�FRUUHFW�DP RXQW�RI�VHDODQW�LQWR�WKH�YDOYH�DQG�DJDLQ�FKHFN�IRU
VHDW�OHDNDJH�

&DXVH�� ��3OXJ�DGMXVWP HQW�LV�WRR�ORRVH
6ROXWLRQ��/ RRVH�SOXJ�DGMXVWP HQW�P D\ �DOVR�EH�UHFRJQL]HG�E\ �WKH�YDOYH�RSHUDWLQJ�WRUTXH�EHLQJ�ORZHU�WKDQ
QRUP DO��,I�SRVVLEOH��RSHUDWH�WKH�YDOYH�D�QXP EHU�RI�WLP HV�SULRU�WR�DGMXVWLQJ�WKH�3OXJ�$GMXVWP HQW�6FUHZ�DQG�P DNH
DGMXVWP HQWV�XVLQJ�WKH�IROORZLQJ�SURFHGXUHV�

� � 5HP RYH�WKH�KH[ �KHDG�FDS�VFUHZ�RU�WKLQ�P HWDO�SODWH�ORFDWHG�RQ�WKH�%RWWRP �&RYHU�RI�WKH�YDOYH�WR�H[ SRVH
WKH�3OXJ�$GMXVWP HQW�6FUHZ��$IWHU�WKH�YDOYH�LV�DVVHP EOHG�DW�WKH�IDFWRU\ ��WKH�3OXJ�$GMXVWLQJ�6FUHZ�DQG�YDOYH
FRYHU�LV�P DUNHG�E\ �FKLVHO�SRLQW�WR�ORFDWH�WKH�SRVLWLRQ�RI�IDFWRU\ �DGMXVWP HQW��&KHFN�WKH�3OXJ�$GMXVWP HQW
6FUHZ�IRU�WDP SHULQJ��,I�WKH�$GMXVWLQJ�6FUHZ�KDV�EHHQ�P RYHG�LQ�FRXQWHU�FORFNZLVH�GLUHFWLRQ��\ RX�VKRXOG
UHWLJKWHQ�WR�WKH�IDFWRU\ �DGMXVWP HQW�P DUN�

� � ,QVHUW�WKH�SURSHU�VL]H�KH[ �KHDG�ZUHQFK�LQWR�WKH�KH[ DJRQDO�VKDSHG�KROH�LQ�WKH�3OXJ�$GMXVWP HQW�6FUHZ��1 RWH�
' XULQJ�IDFWRU\ �DVVHP EO\ ��WKUHDG�ORFNLQJ�FRP SRXQG�LV�DSSOLHG�WR�WKH�3OXJ�$GMXVWP HQW�6FUHZ��7KH�VFUHZ�P D\
EH�LQLWLDOO\ �GLIILFXOW�WR�WXUQ�
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� � 2 SHUDWH�WKH�YDOYH�EDFN�DQG�IRUWK�WKURXJK�LWV�� � �GHJUHH�RSHUDWLQJ�UDQJH��DQG�VLP XOWDQHRXVO\ �WLJKWHQ�WKH
3OXJ�$GMXVWLQJ�6FUHZ��7KLV�DFWLRQ�ZLOO�KHOS�GLVSHUVH�SUHYLRXVO\ �LQMHFWHG�YDOYH�VHDODQW��,I�RSHUDWLQJ
FRQGLWLRQV�SUHYHQW�URWDWLQJ�WKH�SOXJ�FRP SOHWHO\ �WKURXJK�LWV�� � �GHJUHH�RSHUDWLQJ�UDQJH��\ RX�FDQ�URWDWH�WKH
SOXJ�WKURXJK�D�� � �GHJUHH�DUF�WR�GLVSHUVH�WKH�VHDODQW��&RQWLQXH�WR�WLJKWHQ�WKH�$GMXVWLQJ�6FUHZ�XQWLO�D
QRWLFHDEOH�WRUTXH�LQFUHDVH�P DNHV�WKH�SOXJ�KDUGHU�WR�WXUQ��7KLV�ZLOO�LQGLFDWH�\ RX�KDYH�P HWDO�WR�P HWDO
FRQWDFW�EHWZHHQ�WKH�ERG\ �DQG�SOXJ��&DXWLRQ��2 YHU�DGMXVWP HQW�RI�WKH�3OXJ�$GMXVWLQJ�6FUHZ �Z LOO�ORFN
WKH�SOXJ�LQWR�WKH�ERG\ �WDSHU�

� � / RRVHQ�WKH�DGMXVWP HQW�VFUHZ�� � � �WXUQ��,I�SRVVLEOH��WKH�YDOYH�VKRXOG�EH�LQ�WKH�IXOO�RSHQ�SRVLWLRQ�IRU�ILQDO
SOXJ�DGMXVWP HQW�

� � ,QMHFW�VHDODQW��VHH�SDJHV�� � �	 �� � �� �<RX�VKRXOG�UHFHLYH�D�KLJKHU�SUHVVXUH�UHDGLQJ�RQ�WKH�JDXJH��,I�\ RX�VWLOO�GR
QRW�JHW�D�SUHVVXUH�LQFUHDVH�RQ�WKH�JDXJH��UHSHDW�6WHSV�� �DQG�� ��,I�D�VHFRQG�DWWHP SW�DW�SOXJ�DGMXVWP HQW�LV
XQVXFFHVVIXO��LW�LV�OLNHO\ �WKHUH�LV�D�GDP DJHG�DUHD�RQ�WKH�SOXJ�RU�ERG\ �VHDWLQJ�VXUIDFH��5HIHU�WR�&DXVH�� �

� � 5HSODFH�WKH�3OXJ�$GMXVWLQJ�6FUHZ�FRYHU�

&DXVH�� ��' DP DJHG�SOXJ
6ROXWLRQ���$�VLP SOH�ZD\ �WR�GHWHUP LQH�LI�WKH�SOXJ�LV�GDP DJHG�LV�WR�URWDWH�WKH�SOXJ�� � � �GHJUHHV�WR�SODFH�WKH
XSVWUHDP �VHDW�LQWR�WKH�GRZQVWUHDP �SRVLWLRQ��7KH�IROORZLQJ�SURFHGXUH�LV�D�WHP SRUDU\ �VROXWLRQ�WR�WKH�VHDW
OHDNDJH�SUREOHP �DQG�WKH�YDOYH�VKRXOG�EH�LGHQWLILHG�IRU�UHP DQXIDFWXUH�RU�UHSODFHP HQW�

) RU�D�: UHQFK�2 SHUDWHG�9DOYH�
D� / RRVHQ�WKH�3OXJ�$GMXVWLQJ�6FUHZ�� � � �WXUQ�

E� : LWK�WKH�YDOYH�LQ�WKH�IXOO�RSHQ�RU�IXOO�FORVHG�SRVLWLRQ��UHP RYH�WKH�5HWDLQLQJ�5LQJ�DQG�WKH�6WRS�&ROODU�

F� 5RWDWH�WKH�YDOYH�6WHP �� � � �GHJUHHV�

G� 5HSODFH�WKH�6WRS�&ROODU�DQG�WKH�5HWDLQLQJ�5LQJ�

H� $GMXVW�WKH�3OXJ�DV�GHVFULEHG�LQ�9DOYH�6HDODQW�/ HDNDJH��&DXVH�� ��6WHSV�� �WKURXJK�� �

I�  ,QMHFW�VHDODQW�� �VHH�SDJHV�� � �	 �� � �

) RU�D�* HDU�2 SHUDWHG�9DOYH�
D� / RRVHQ�WKH�3OXJ�$GMXVWLQJ�6FUHZ�� � � �WXUQ�

E� : LWK�WKH�YDOYH�LQ�WKH�IXOO�RSHQ�SRVLWLRQ��UHP RYH�WKH�* HDU�+RXVLQJ�%ROWLQJ�

F� 7XUQ�WKH�* HDULQJ�+DQGZKHHO�FORFNZLVH��7KH�* HDU�+RXVLQJ�ZLOO�P RYH�FRXQWHUFORFNZLVH���EH�FDUHIXO�QRW
WR�GDP DJH�WKH�* HDU�+RXVLQJ�* DVNHW�ZKLOH�URWDWLQJ�WKH�JHDULQJ���7XUQ�WKH�+DQGZKHHO�XQWLO�WKH�* HDU
+RXVLQJ�EROW�KROHV�DOLJQ�ZLWK�WKH�QH[ W�KROH�LQ�WKH�* HDU�) ODQJH�

G� 5HSODFH�WZR�RI�WKH�KRXVLQJ�EROWV�WR�KROG�WKH�* HDULQJ�ILUP �

H� 7XUQ�WKH�+DQGZKHHO�FRXQWHUFORFNZLVH�XQWLO�WKH�* HDU�6HJP HQW�FRQWDFWV�WKH�YDOYH�VWRS�

I� 5HSHDW�VWHSV�F��DQG�G��XQWLO�WKH�* HDU�+RXVLQJ�KDV�EHHQ�URWDWHG�� � � �GHJUHHV�

J� 5HSODFH�WKH�* HDU�+RXVLQJ�EROWLQJ�

K� ,QMHFW�VHDODQW�� �VHH�SDJHV�� � �	 �� � �

L� $GMXVW�WKH�3OXJ�DV�GHVFULEHG�LQ�9DOYH�6HDW�/ HDNDJH��&DXVH�� �6WHSV�� �WKURXJK�� �



3DJH�� � �RI�� �

9� � � �3( ' �5HY��� �� � � � � � �

3UREOHP ��2 SHUDWLRQ�GLIILFXOWLHV

&DXVH�� ��,QVXIILFLHQW�VHDODQW�LQ�WKH�YDOYH
6ROXWLRQ���7KH�ODFN�RI�VXIILFLHQW�VHDODQW�WR�DGHTXDWHO\ �ILOO�DQG�SUHVVXUL]H�WKH�VHDODQW�V\ VWHP �LV�WKH�P RVW�FRP P RQ
SUREOHP �DVVRFLDWHG�ZLWK�D�YDOYH�EHLQJ�KDUG�WR�RSHUDWH��,QMHFW�WKH�FRUUHFW�DP RXQW�RI�VHDODQW�LQWR�WKH�YDOYH�DQG
DJDLQ�FKHFN�WKH�RSHUDWLQJ�WRUTXH�RI�WKH�YDOYH�

&DXVH�� ��7RR�WLJKW�RI�D�SOXJ�DGMXVWP HQW
6ROXWLRQ���/ RRVHQ�WKH�SOXJ�DGMXVWP HQW�

� � / RRVHQ�WKH�3OXJ�$GMXVWLQJ�6FUHZ�� � � �WXUQ�

� � ,QMHFW�VHDODQW�LQWR�WKH�YDOYH�

� � 7KH�YDOYH�VKRXOG�QRZ�EH�RSHUDEOH�

&DXVH�� ��0 LQRU�6WHP �FRUURVLRQ��ZUHQFK�RSHUDWHG�YDOYHV�
6ROXWLRQ���/ XEULFDWH�WKH�6WHP �WR�* ODQG�MRLQW�

� � 5HP RYH�WKH�5HWDLQLQJ�5LQJ�DQG�6WRS�&ROODU�

� � 5HP RYH�WKH�: HDWKHUVHDO�DQG�LQVSHFW�LW�IRU�VLJQV�RI�GDP DJH��,I�WKH�: HDWKHUVHDO�LV�GDP DJHG��UHSODFH�LW�
&KHFN�IRU�FRUURVLRQ�RQ�WKH�VWHP �RU�LQWHUQDO�VXUIDFH�RI�WKH�JODQG�

� � ,I�FRUURVLRQ�H[ LVWV��GDP �WKH�DUHD�DURXQG�WKH�6WHP �WR�* ODQG�MRLQW�ZLWK�D�KHDY\ �JUHDVH�RU�1 RUGVWURP �VWLFN
JUDGH�VHDODQW�

� � ,QWURGXFH�SHQHWUDWLQJ�RLO�LQWR�WKH�6WHP �WR�* ODQG�MRLQW��$OORZ�WKH�SHQHWUDWLQJ�RLO�WR�VDWXUDWH�IRU�D
P LQLP XP �RI�� � �KRXUV��3HULRGLFDOO\ �RSHUDWH�WKH�YDOYH�

� � ,I�WKH�YDOYH�EHFRP HV�RSHUDEOH��FOHDQ�WKH�6WHP �WR�* ODQG�MRLQW�RI�H[ FHVV�SHQHWUDWLQJ�RLO�

� � ,I�SHQHWUDWLQJ�RLO�GRHV�QRW�IUHH�WKH�YDOYH��FOHDQ�WKH�6WHP �DQG�LQVLGH�VXUIDFH�RI�WKH�* ODQG�DV�GHVFULEHG�LQ
2 SHUDWLRQ�' LIILFXOWLHV��&DXVH�� �

� � &RDW�WKH�DUHD�XQGHU�WKH�: HDWKHUVHDO�ZLWK�OLWKLXP �EDVH�JUHDVH�

� � 5HSODFH�WKH�: HDWKHUVHDO��6WRS�&ROODU��DQG�5HWDLQLQJ�5LQJ�

&DXVH�� ��6HYHUH�6WHP �FRUURVLRQ��ZUHQFK�RSHUDWHG�YDOYHV�
6ROXWLRQ���5HP RYH�FRUURVLRQ�IURP �WKH�6WHP �DQG�LQWHULRU�VXUIDFH�RI�WKH�* ODQG�RU�* ODQG�5HWDLQHU��JHDU�RSHUDWHG
YDOYHV��

� � 5HP RYH�WKH�5HWDLQLQJ�5LQJ�DQG�6WRS�&ROODU�

� � 5HP RYH�WKH�: HDWKHUVHDO�DQG�LQVSHFW�LW�IRU�VLJQV�RI�GDP DJH��,I�WKH�: HDWKHUVHDO�LV�GDP DJHG��UHSODFH�LW�
&KHFN�IRU�FRUURVLRQ�RQ�WKH�6WHP �RU�LQWHUQDO�VXUIDFH�RI�WKH�* ODQG�

� � ,I�FRUURVLRQ�H[ LVWV��DWWHP SW�WR�OXEULFDWH�WKH�6WHP �WR�* ODQG�MRLQW�DV�GHVFULEHG�LQ�2 SHUDWLRQ�' LIILFXOWLHV�
&DXVH�� ��,I�WKLV�GRHV�QRW�ZRUN��FRQWLQXH�ZLWK�6WHS�� �

5HP RYH�OLQH�SUHVVXUH�IURP �WKH�YDOYH�EHIRUH�SHUIRUP LQJ�WKH�IROORZ LQJ�SURFHGXUHV�
� � 5HP RYH�WKH�* ODQG�DQG�* ODQG�%ROWV�

� � 5HP RYH�LQWHUQDO�FRUURVLRQ�IURP �WKH�* ODQG�E\ �VFUDSLQJ�DQG�RU�� � � � �HP HU\ �FORWK�
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� � 5HP RYH�6WHP �FRUURVLRQ�E\ �VFUDSLQJ�DQG�RU�� � � � �HP HU\ �FORWK�

� � 5HP RYH�WKH�OLTXLG�JDVNHW�IURP �WKH�* ODQG�FRQWDFW�DUHD�RI�WKH�%RG\ �

� � &OHDQ�GHEULV�IURP �WKH�WRS�RI�WKH�3DFNLQJ�DQG�IURP �WKH�* ODQG�EROW�KROHV�

� � ) LOO�WKH�UHOLHI�DUHD�RI�WKH�* ODQG�ZLWK�YDOYH�VHDODQW�

� � � $SSO\ �OLTXLG�JDVNHW�WR�WKH�* ODQG�WR�%RG\ �P DWLQJ�VXUIDFH�

� � � 5HSODFH�WKH�* ODQG�

� � � $SSO\ �DQ�DQWL�VHL]H�FRP SRXQG�WR�WKH�* ODQG�&DS�6FUHZV�DQG�LQVWDOO��8VH�WKH�EROWLQJ�WRUTXH�JXLGHOLQHV�DV
UHIHUHQFHG�RQ�SDJH�� � �RI�WKLV�P DQXDO�

� � � $SSO\ �OLWKLXP �EDVH�JUHDVH�WR�WKH�ERWWRP �RI�WKH�: HDWKHUVHDO�DQG�UHSODFH�

� � � 5HSODFH�WKH�6WRS�&ROODU�DQG�5HWDLQLQJ�5LQJ�

&DXVH�� ��* HDULQJ�SUREOHP V
6ROXWLRQ���&KHFN�WR�VHH�LI�WKH�YDOYH�JHDULQJ�LV�FDXVLQJ�RSHUDWLRQDO�SUREOHP V�

� � 5HP RYH�WKH�,QGLFDWRU�

� � &RP SOHWHO\ �UHP RYH�WKH�* HDULQJ�

� � 5HP RYH�WKH�* HDU�6HJP HQW�. H\ �

� � 5HSODFH�WKH�* HDULQJ�OHVV�WKH�6HJP HQW�. H\ �

� � 5RWDWH�WKH�+DQGZKHHO�WR�RSHUDWH�WKH�* HDULQJ��,I�WKH�* HDULQJ�LV�GLIILFXOW�WR�RSHUDWH��WKH�SUREOHP �LV�LQ�WKH
* HDULQJ��,I�WKH�JHDULQJ�LV�HDV\ �WR�RSHUDWH��WKH�SUREOHP �LV�ZLWKLQ�WKH�YDOYH�

� � ,QVSHFW�WKH�* HDU�6HJP HQW�DQG�WKH�: RUP �* HDU�IRU�H[ FHVVLYH�ZHDU�RU�GDP DJH�RU�ODFN�RI�OXEULFDWLRQ�

� � 5RWDWH�WKH�: RUP �6KDIW�WR�GHWHUP LQH�LI�WKH�%HDULQJV�DUH�ELQGLQJ�

� � 5HSODFH�DQ\ �SDUWV�DV�QHFHVVDU\ �DQG�HQVXUH�WKH�* HDULQJ�RSHUDWHV�SURSHUO\ �EHIRUH�UHDVVHP EOLQJ�WR�WKH�YDOYH�

3UREOHP ���%ORFNDJH�RI�VHDODQW�V\ VWHP �

&DXVH�� ��6HDODQW�JURRYH�EORFNDJH
6ROXWLRQ���6RP H�VHDODQW�FDQ�KDUGHQ�LQ�WKH�YDOYH�VHDODQW�V\ VWHP �LI�QRW�SURSHUO\ �P DLQWDLQHG��+DUGHQHG�VHDODQW�FDQ
SUHYHQW�RU�UHGXFH�WKH�IORZ�RI�VHDODQW�LQMHFWHG�LQWR�D�YDOYH��7R�FOHDU�WKH�YDOYH�VHDODQW�V\ VWHP �RI�KDUGHQHG
VHDODQW��LQMHFW�9; ; �9DOYH�3XUJH�

� � ,QMHFW�9; ; �9DOYH�3XUJH�OLEHUDOO\ �LQWR�WKH�YDOYH�XVLQJ�VHDODQW�LQMHFWLRQ�HTXLSP HQW��,I�SRVVLEOH��WKH�YDOYH
VKRXOG�EH�RSHUDWHG�VHYHUDO�WLP HV�GXULQJ�DSSOLFDWLRQ�

� � $OORZ�WKH�9; ; �9DOYH�3XUJH�WR�UHP DLQ�LQ�WKH�YDOYH�IRU�DQ�H[ WHQGHG�SHULRG�RI�WLP H�ZLWK�SHULRGLF�YDOYH
RSHUDWLRQ�

� � 5HSHDW�6WHSV�� �DQG�� �

� � ,QMHFW�DQ�H[ FHVV�DP RXQW�RI�WKH�DSSURSULDWH�YDOYH�VHDODQW�LQWR�WKH�YDOYH�
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� � ,I�YDOYH�RSHUDWLRQ�LV�LP SURYHG�E\ �WKLV�SURFHGXUH�EXW�WKH�YDOYH�LV�VWLOO�QRW�RSHUDWLQJ�SURSHUO\ ��UHSHWLWLRQ�RI
WKLV�SURFHGXUH�P D\ �EH�UHTXLUHG�

� � 8QGHU�FRQGLWLRQV�RI�VHYHUH�VHDODQW�GHWHULRUDWLRQ��9; ; �9DOYH�3XUJH�P D\ �QRW�EH�FDSDEOH�RI�GLVORGJLQJ
VHDODQW�UHVLGXHV�DQG�YDOYH�GLVDVVHP EO\ �DQG�SK\ VLFDO�FOHDQLQJ�P D\ �EH�UHTXLUHG�

&DXVH�� ��6HDODQW�) LWWLQJ�EORFNDJH
6ROXWLRQ���,Q�WKH�HYHQW�QR�VHDODQW�LV�EHLQJ�LQMHFWHG�LQWR�WKH�YDOYH�HYHQ�WKRXJK�WKH�VHDODQW�HTXLSP HQW�LV
SUHVVXUL]HG��WKH�6HDODQW�) LWWLQJ�P D\ �EH�EORFNHG�DQG�VKRXOG�EH�UHSODFHG�

&$8 7,2 1 ���7KH�IROORZ LQJ�SURFHGXUHV�VKRXOG�EH�SHUIRUP HG�Z LWK�H[ WUHP H�FDXWLRQ��0 DNH�VXUH�WKH�VHDODQW
ILWWLQJ�LV�SRLQWHG�DZ D\ �IURP �\ RXU�ERG\ �EHIRUH�DWWHP SWLQJ��+HDY\ �OHDWKHU�JORYHV�VKRXOG�EH�Z RUQ�GXULQJ
WKHVH�SURFHGXUHV�

� � &KHFN�IRU�VHDODQW�SUHVVXUH�EHKLQG�WKH�6HDODQW�) LWWLQJ�E\ �SUHVVLQJ�WKH�FHQWHU�EXWWRQ�RI�WKH�ILWWLQJ�ZLWK�D
VP DOO�SXQFK�RU�VFUHZGULYHU��,I�D�VP DOO�DP RXQW�RI�IUHVK�VHDODQW�LV�UHOHDVHG�WKURXJK�WKH�6HDODQW�) LWWLQJ
FHQWHU�EXWWRQ��WKH�ILWWLQJ�LV�DFFHSWLQJ�VHDODQW�DQG�RSHUDWLQJ�SURSHUO\ �

,I�WKH�FHQWHU�EXWWRQ�RI�WKH�6HDODQW�) LWWLQJ�FDQQRW�EH�GHSUHVVHG�WKH�6HDODQW�) LWWLQJ�LV�IDXOW\ �RU�FORJJHG�ZLWK
GHEULV�DQG�RU�KDUGHQHG�VHDODQW�DQG�VKRXOG�EH�FOHDQHG�RU�UHSODFHG��3URFHHG�WR�6WHS�� �

,I�D�VWHDG\ �VWUHDP �RI�VHDODQW�RU�OLQH�IOXLG�LV�HMHFWHG�IURP �WKH�6HDODQW�) LWWLQJ��WKH�&KHFN�9DOYH�LV�QRW
RSHUDWLQJ�SURSHUO\ �DQG�VKRXOG�EH�IOXVKHG�RU�UHSODFHG��6HH�%ORFNDJH�RI�6HDODQW�6\ VWHP ��&DXVH�� �

%HIRUH�UHSODFLQJ�D�IDXOW\ �6HDODQW�) LWWLQJ��UHP RYH�WKH�YDOYH�IURP �OLQH�SUHVVXUH�
� � ) LUVW��WHVW�IRU�WUDSSHG�SUHVVXUH�EHORZ�WKH�6HDODQW�) LWWLQJ�E\ �FDUHIXOO\ �XQVFUHZLQJ�LW�ZKLOH�DWWHP SWLQJ�WR

P RYH�WKH�ILWWLQJ�EDFN�DQG�IRUWK��,I�SUHVVXUH�LV�SUHVHQW��FRQWLQXH�WR�P RYH�WKH�ILWWLQJ�EDFN�DQG�IRUWK�XQWLO
WKH�SUHVVXUH�LV�UHOLHYHG��' R�QRW�UHP RYH�WKH�ILWWLQJ�XQWLO�DOO�SUHVVXUH�LV�UHOLHYHG�

� � 2 QFH�WKH�ILWWLQJ�LV�UHP RYHG��DWWDFK�WKH�VHDODQW�LQMHFWLRQ�HTXLSP HQW�WR�WKH�ILWWLQJ�DQG�LQMHFW�VHDODQW��,I
VHDODQW�GRHV�QRW�IORZ�IURP �WKH�ILWWLQJ��WKH�ILWWLQJ�LV�IDXOW\ �DQG�P XVW�EH�UHSODFHG��,I�VHDODQW�FDQ�EH
SXP SHG�WKURXJK�WKH�ILWWLQJ��WKH�SUREOHP �P D\ �EH�ZLWK�WKH�&KHFN�9DOYH�RU�YDOYH�VHDODQW�JURRYLQJ�V\ VWHP �

� � 5HSODFH�WKH�6HDODQW�) LWWLQJ��LI�QHFHVVDU\ �

&DXVH�� ��&KHFN�9DOYH�EORFNDJH
6ROXWLRQ���&KHFN�9DOYH�EORFNDJH�P D\ �EH�WKH�UHVXOW�RI�GHEULV�RU�KDUGHQHG�VHDODQW�QRW�DOORZLQJ�WKH�&KHFN�9DOYH
EDOO�WR�P RYH�RII�RI�LWV�VHDW��5HP RYH�WKH�VHDODQW�ILWWLQJ�DV�GHVFULEHG�LQ�&DXVH�� ��6WHS�� ��,QMHFW�VHDODQW�DQG�RU�9; ;
9DOYH�3XUJH�EHIRUH�FRQWLQXLQJ�ZLWK�WKLV�SURFHGXUH��) OXVK�RU�UHSODFH�WKH�&KHFN�9DOYH�LI�WKH�VROXWLRQ�WR�6HDODQW
6\ VWHP �%ORFNDJH��&DXVH�� �DQG�� �DUH�XQVXFFHVVIXO�

%HIRUH�UHSODFLQJ�D�IDXOW\ �&KHFN�9DOYH��WKH�YDOYH�P XVW�EH�UHP RYHG�IURP �WKH�OLQH�
� � 5HP RYH�WKH�6HDODQW�) LWWLQJ�DV�GHVFULEHG�LQ�&DXVH�� �

� � 8VLQJ�D��� � � � �VTXDUH�WRRO�RU�DQ�~Ú�DOOHQ�ZUHQFK��UHP RYH�WKH�&KHFN�9DOYH�

� � 2 QFH�WKH�&KHFN�9DOYH�KDV�EHHQ�UHP RYHG��FOHDQ�WKH�UHP RYDO�DUHD�RI�DOO�GHEULV�DQG�FKHFN�IRU�WKUHDG
GDP DJH��) DLOXUH�WR�GR�VR�P D\ �DOORZ�FRQWDP LQDWHV�WR�HQWHU�WKH�YDOYH�VHDODQW�V\ VWHP �DQG�GDP DJH�WKH
VHDOLQJ�VXUIDFH�RI�WKH�3OXJ�DQG�RU�%RG\ �

� � / XEULFDWH�WKH�QHZ�&KHFN�9DOYH�WKUHDGV�ZLWK�OLJKW�P DFKLQH�RLO�

� � ,QVWDOO�D�QHZ�&KHFN�9DOYH�

� � 5HSODFH�WKH�6HDODQW�) LWWLQJ�
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� � ,QMHFW�VHDODQW�LQWR�WKH�YDOYH�

&DXVH�� ��3OXJ�VHL]HG�LQ�WKH�%RG\ �WDSHU
6ROXWLRQ���$GMXVW�WKH�3OXJ�

� � ,I�WKH�SOXJ�FDQQRW�EH�XQVHDWHG�E\ �VHDODQW�LQMHFWLRQ��UHP RYH�WKH�3OXJ�$GMXVWLQJ�6FUHZ�FRYHU�

� � 7XUQ�WKH�3OXJ�$GMXVWLQJ�6FUHZ�FRXQWHUFORFNZLVH�� � � �WXUQ�

� � ,QMHFW�VHDODQW�LQWR�WKH�YDOYH�DQG�P RYH�WKH�3OXJ�$GMXVWLQJ�6FUHZ�EDFN�DQG�IRUWK��XQWLO�WKH�3OXJ�OLIWV�RII�RI
WKH�%RG\ �WDSHU�

� � 2 QFH�WKH�3OXJ�KDV�OLIWHG�RII�RI�WKH�ERG\ �WDSHU��UHWLJKWHQ�WKH�3OXJ�$GMXVWLQJ�6FUHZ�XQWLO�WKH�YDOYH�EHFRP HV
GLIILFXOW�WR�RSHUDWH�

� � / RRVHQ�WKH�3OXJ�$GMXVWLQJ�6FUHZ�� � � �WXUQ�

� � ,QMHFW�VHDODQW�LQWR�WKH�YDOYH�

3UREOHP ���&RYHU�OHDNDJH�

&DXVH�� ��' DP DJHG�' LDSKUDJP �DQG�RU�* DVNHW
6ROXWLRQ���5HSODFH�' LDSKUDJP �DQG�* DVNHW��,W�LV�UHFRP P HQGHG�WKDW�WKH�ROG�* DVNHW�DQG�' LDSKUDJP V�EH�UHSODFHG
ZLWK�QHZ�SDUWV�ZKHQ�WKH�&RYHU�LV�UHP RYHG�IURP �WKH�YDOYH�

7KH�YDOYH�P XVW�EH�UHP RYHG�IURP �OLQH�SUHVVXUH�EHIRUH�UHP RYLQJ�WKH�&RYHU�

� � %H�VXUH�WKHUH�LV�QR�SUHVVXUH�WUDSSHG�LQ�LQWHUQDO�FDYLWLHV�RI�WKH�YDOYH��UHIHU�WR�WKH�,QWURGXFWLRQ�RQ�3DJH
� ���2 SHUDWH�WKH�YDOYH�RQH�FRP SOHWH�TXDUWHU�WXUQ�F\ FOH��DQG�WKHQ�SXW�WKH�YDOYH�LQ�WKH�IXOO�RSHQ�SRVLWLRQ�
,I�\ RXU�YDOYH�LV�HTXLSSHG�ZLWK�D�5HOLHI�) LWWLQJ��ORRVHQ�WKH�ILWWLQJ�DV�D�ILQDO�UHOHDVH�IRU�SUHVVXUH��DQG�WKHQ
WLJKWHQ�LW�

� � 5HP RYH�WKH�KH[ �KHDG�FDS�VFUHZ��RU�WKLQ��EROWHG�SODWH��ORFDWHG�RQ�WKH�ERWWRP �&RYHU�RI�WKH�YDOYH��7KLV
H[ SRVHV�WKH�3OXJ�$GMXVWP HQW�6FUHZ��WKH�WKUHDGV�RI�ZKLFK�KDYH�EHHQ�WUHDWHG�ZLWK�D�WKUHDG�ORFNLQJ
FRP SRXQG�DW�WKH�1 RUGVWURP �IDFWRU\ �

� � / RRVHQ�WKH�3OXJ�$GMXVWP HQW�6FUHZ�XQWLO�WKHUH�LV�QR�P HFKDQLFDO�ORDG�RQ�LW�

� � ,I�WKH�YDOYH�LV�LQVWDOOHG�YHUWLFDOO\ ��VXSSRUW�P D\ �EH�UHTXLUHG�IRU�WKH�&RYHU�VR�WKDW�WKH�LQWHUQDO�SDUWV��ZKLFK
DUH�VHFXUHG�E\ �WKH�&RYHU��ZLOO�QRW�IDOO�RXW�ZKHQ�WKH�&RYHU�%ROWV�DUH�UHP RYHG�

� � / RRVHQ�DQG�UHP RYH�WKH�&RYHU�%ROWV��5HP RYH�WKH�VXSSRUW�SLHFH�DQG�FDUHIXOO\ �UHP RYH�WKH�&RYHU��7KH
%DOO��6SULQJ��' LDSKUDJP V��* DVNHW��3OXJ��HWF��ZLOO�QRZ�EH�H[ SRVHG�WR�YLHZ�

� � &DUHIXOO\ �UHP RYH�WKH�* DVNHW�DQG�DOO�WUDFHV�RI�LW�IURP �WKH�YDOYH�%RG\ �

� � $SSO\ �D�ILOP �RI�VHDODQW�RQ�WKH�HQWLUH�VXUIDFH�RI�WKH�ODUJH�HQG�RI�WKH�SOXJ�

� � 3ODFH�WKH�QHZ�* DVNHW�LQWR�WKH�FRXQWHUERUH�RI�WKH�%RG\ �

� � ,QVWDOO�WKH�VWDLQOHVV�VWHHO��WKLQ��' LDSKUDJP �

� � � ,QVWDOO�WKH�FDUERQ�VWHHO��WKLFN��' LDSKUDJP �
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1 RWH���) RU�VWDLQOHVV�VWHHO�DQG�DOOR\ �VWHHO�� : &� � �YDOYHV��IRXU�RI�WKH�VWDLQOHVV�VWHHO��WKLQ��GLDSKUDJP V�DQG
QR�FDUERQ�VWHHO��WKLFN��GLDSKUDJP V�DUH�XVHG�

� � � 3ODFH�WKH�7KUXVW�%XWWRQ�LQ�WKH�FHQWHU�RI�WKH�' LDSKUDJP �

� � � 3ODFH�LQGLYLGXDO�R�ULQJ�: HDWKHUVHDOV�DURXQG�HDFK�%RG\ �EROW�KROH�

� � � 3ODFH�WKH�&RYHU�RYHU�WKH�7KUXVW�%XWWRQ�DQG�DOLJQ�WKH�EROW�KROHV�ZLWK�WKH�ERG\ �EROW�KROHV�

� � � / XEULFDWH�WKH�&RYHU�%ROWV�ZLWK�D�TXDOLW\ �WKUHDG�OXEULFDQW�

� � � ,QVHUW�WKH�&RYHU�%ROWV��EXW�GR�QRW�VFUHZ�WKH�EROWV�DOO�WKH�ZD\ �GRZQ�

� � � 7LJKWHQ�WKH�&RYHU�%ROWV��XVLQJ�WKH�DSSURSULDWH�WRUTXH�YDOXHV�IURP �7DEOH�� �DQG�WKH�SURFHGXUH�IRU
7LJKWHQLQJ�&DS�6FUHZV�DQG�1 XWV�RQ�SDJH�� � ��7KLV�ZLOO�HQVXUH�WKH�* DVNHW�DQG�' LDSKUDJP V�DUH�QRW
GDP DJHG�GXULQJ�DVVHP EO\ �

� � � 5HP RYH�WKH�3OXJ�$GMXVWLQJ�6FUHZ�DQG�DSSO\ �D�WKUHDG�ORFNLQJ�FRP SRXQG�

� � � ,QVHUW�WKH�3OXJ�$GMXVWP HQW�6FUHZ�LQWR�WKH�&RYHU�XQWLO�WKH�VFUHZ�LV�� HYHQ� �ZLWK�WKH�LQVLGH�RI�WKH�&RYHU�

� � � : KHQ�QHZ�' LDSKUDJP V�KDYH�EHHQ�LQVWDOOHG��LW�LV�QHFHVVDU\ �WR�� GHIRUP � �WKHP �VR�WKDW�SURSHU�DGMXVWP HQW
RI�WKH�SOXJ�FDQ�EH�P DGH��' HIRUP DWLRQ�RI�WKH�' LDSKUDJP V�LV�DFKLHYHG�E\ �WKH�IROORZLQJ�VWHSV�

œ ,QVHUW�WKH�SURSHU�VL]HG�KH[ �KHDG�ZUHQFK�LQWR�WKH�KH[ �KROH�LQ�WKH�3OXJ�$GMXVWP HQW�6FUHZ�

œ 7LJKWHQ�WKH�3OXJ�$GMXVWP HQW�6FUHZ�WR�WKH�DSSURSULDWH�� LQLWLDO�WRUTXH� �VKRZQ�LQ�7DEOH�,,��3OXJ
$GMXVWP HQW�6FUHZ�7RUTXHV��RQ�SDJHV�� � �	 �� � ��/ RRVHQ�WKH�3OXJ�$GMXVWP HQW�6FUHZ�DQG�WLJKWHQ�LW�WR
WKH�VDP H�WRUTXH�WZR�P RUH�WLP HV�

œ / RRVHQ�WKH�3OXJ�$GMXVWP HQW�6FUHZ�RQH�P RUH�WLP H��DQG�WKHQ�WLJKWHQ�LW�WR�WKH�DSSURSULDWH�� ILQDO
WRUTXH� �DV�VKRZQ�LQ�7DEOH�,,�

� � � ,I��IRU�VRP H�UHDVRQ��\ RX�ZHUH�XQDEOH�WR�LQVWDOO�QHZ�' LDSKUDJP V��DGMXVW�WKH�3OXJ�DV�IROORZV�

œ 7LJKWHQ�WKH�3OXJ�$GMXVWP HQW�6FUHZ�WR�D�� VQXJ� �FRQGLWLRQ�

œ / RRVHQ�WKH�3OXJ�$GMXVWP HQW�6FUHZ�� � � � � �WR�� � � � �RI�UDGLDO�P RYHP HQW�

� � � ,QMHFW�VHDODQW�� �VHH�SDJHV�� � �	 �� � �

&DXVH�� ��1 RQ�FRP SUHVVLEOH�IOXLG�WUDSSHG�LQ�SRUW�RI�SOXJ�ZKLOH�LQ�WKH�FORVHG�SRVLWLRQ�
6ROXWLRQ���$OORZ�SUHVVXUH�WR�VHOI�UHOLHYH�RYHU�D�SHULRG�RI�WLP H��,I�&RYHU�OHDNDJH�FRQWLQXHV��IROORZ�SURFHGXUHV�DV
GHVFULEHG�LQ�&DXVH�� �

&DXVH�� ��/ RRVH�EROWLQJ�
6ROXWLRQ���7LJKWHQ�WKH�FRYHU�EROWLQJ�WR�WKH�WRUTXH�DQG�RUGHU�DV�OLVWHG�RQ�SDJH�� � �RI�WKLV�P DQXDO�

� � / RRVHQ�WKH�3OXJ�$GMXVWP HQW�6FUHZ�DSSUR[ LP DWHO\ �� � � �WXUQ�

� � 7LJKWHQ�WKH�&RYHU�FDS�VFUHZV�WR�WKH�WRUTXH�VKRZQ�LQ�7DEOH�,��7RUTXH�9DOXHV�IRU�3UHVVXUH�5HWDLQLQJ�%ROWLQJ�
RQ�SDJH�� � �
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� � 7LJKWHQ�WKH�3OXJ�$GMXVWP HQW�6FUHZ�XQWLO�WKH�3OXJ�LV�WLJKW�LQ�WKH�%RG\ ��DQG�WKHQ�ORRVHQ�WKH�$GMXVWP HQW
6FUHZ�DSSUR[ LP DWHO\ �� � � �WXUQ��7KH�YDOYH�VKRXOG�EH�LQ�WKH�IXOO�RSHQ�SRVLWLRQ�LI�SRVVLEOH�

� � ,QMHFW�6HDODQW�� �VHH�SDJHV�� � �	 �� � �

� � ,I�OHDNDJH�FRQWLQXHV��WKHQ�LW�LV�SUREDEOH�WKDW�WKH�&RYHU�* DVNHW�DQG�RU�' LDSKUDJP V�KDYH�EHHQ�GDP DJHG�
7KHVH�FDQ�EH�UHSODFHG�RQO\ �ZKHQ�WKH�YDOYH�LV�RXW�RI�VHUYLFH��3URFHGXUHV�IRU�UHSODFLQJ�WKH�* DVNHW�DQG
' LDSKUDJP V�DUH�GHVFULEHG�LQ�&RYHU�/ HDNDJH�&DXVH�� �

3UREOHP ���/ HDNDJH�DW�WKH�6WHP �

&DXVH�� ��/ LQH�SUHVVXUH�LV�E\ SDVVLQJ�6WHP �3DFNLQJ�
6ROXWLRQ���5HSODFH�6WHP �3DFNLQJ

/ LQH�SUHVVXUH�P XVW�EH�UHP RYHG�IURP �YDOYH�EHIRUH�FKDQJLQJ�6WHP �3DFNLQJ�

� � 0 DNH�VXUH�WKHUH�LV�QR�LQWHUQDO�SUHVVXUH�WUDSSHG�LQVLGH�WKH�YDOYH��2 SHUDWH�WKH�YDOYH�RQH�FRP SOHWH�TXDUWHU�WXUQ
F\ FOH��DQG�WKHQ�SODFH�WKH�YDOYH�LQ�WKH�IXOO�RSHQ�SRVLWLRQ��,I�\ RXU�YDOYH�LV�HTXLSSHG�ZLWK�D�5HOLHI�) LWWLQJ��ORRVHQ
WKH�ILWWLQJ�DV�D�ILQDO�UHOHDVH�IRU�SUHVVXUH��DQG�WKHQ�WLJKWHQ�LW�

� � ) RU�ZUHQFK�RSHUDWHG�YDOYHV�� �5HP RYH�WKH�5HWDLQLQJ�5LQJ�DQG�6WRS�&ROODU��2 Q�P XOWLSRUW�YDOYHV��P DNH�VXUH�WKH
SRVLWLRQ�RI�WKH�6WRS�&ROODU�LV�QRWHG�EHIRUH�UHP RYDO��7KLV�ZLOO�HQVXUH�WKH�UHSODFHP HQW�SRVLWLRQ�RI�WKH�6WRS
&ROODU�LV�FRUUHFW�

� � ) RU�JHDU�RSHUDWHG�YDOYHV�� �5HP RYH�WKH�3RVLWLRQ�,QGLFDWRU�DQG�* HDULQJ��5HP RYH�WKH�* HDU�6HJP HQW�DQG
6HJP HQW�. H\ �IURP �WKH�6WHP �

� � ) RU�ZUHQFK�RSHUDWHG�YDOYHV�� �5HP RYH�WKH�* ODQG�%ROWV�DQG�WKH�* ODQG�ZLWK�: HDWKHUVHDO�

� � ) RU�JHDU�RSHUDWHG�YDOYHV�� �5HP RYH�WKH�* ODQG�%ROWV�DQG�WKH�* ODQG�

� � 5HP RYH�WKH�H[ LVWLQJ�3DFNLQJ�DQG�WKRURXJKO\ �FOHDQ�WKH�3DFNLQJ�&KDP EHU�VXUIDFHV��%H�FDUHIXO�QRW�WR�UHP RYH
WKH�6WHP �5LQJ�

� � ,QVWDOO�WKH�QHZ�6WHP �3DFNLQJ�VHW�LQ�WKH�IROORZLQJ�VHTXHQFH�
D� =LQF�IRLO�ZDVKHU
E� ) LUVW�SDFNLQJ�ULQJ
F� =LQF�IRLO�ZDVKHU
G� 6HFRQG�SDFNLQJ�ULQJ
H� =LQF�IRLO�ZDVKHU

� � 3UHSDUH�WKH�* ODQG�IRU�LQVWDOODWLRQ�
D� ) RU�ZUHQFK�RSHUDWHG�YDOYHV�� �( [ DP LQH�WKH�6WHP �: HDWKHUVHDO�DQG�UHSODFH�LW�LI�QHFHVVDU\ ��&HP HQW�LQ�SODFH

XVLQJ�D�JRRG�TXDOLW\ �UXEEHU�WR�P HWDO�DGKHVLYH�
E� ) RU�ZUHQFK�DQG�JHDU�RSHUDWHG�YDOYHV�� �$SSO\ �VHDODQW�WR�WKH�LQVLGH�GLDP HWHU�RI�WKH�* ODQG�

� � ,QVWDOO�WKH�* ODQG�
D� 6WUDLJKWZD\ �YDOYHV�� �$SSO\ �D�WKLQ�ILOP �RI�JRRG�TXDOLW\ �JDVNHW�FRP SRXQG�WR�WKH�P DWLQJ�VXUIDFH�RI�WKH�%RG\

RU�* ODQG�DQG�LQVWDOO�WKH�* ODQG��2 Q�ZUHQFK�RSHUDWHG�YDOYHV�WKH�VWRS�OXJ�LV�WR�WKH�OHIW�ZKHQ�IDFLQJ�WKH�IURQW
RI�WKH�YDOYH�

E� 0 XOWLSRUW�DQG�7UDQVIOR�YDOYHV�� �$SSO\ �D�WKLQ�ILOP �RI�JRRG�TXDOLW\ �JDVNHW�FRP SRXQG�WR�WKH�P DWLQJ�VXUIDFH
RI�WKH�%RG\ �RU�* ODQG��2 Q�ZUHQFK�RSHUDWHG�YDOYHV�WKH�VWRS�OXJ�LV�ORFDWHG�DSSUR[ LP DWHO\ �� � �GHJUHHV
FORFNZLVH�ZKHQ�IDFLQJ�WKH�IURQW�RI�WKH�YDOYH�

� � � / XEULFDWH�WKH�* ODQG�%ROWV�ZLWK�D�JRRG�TXDOLW\ �WKUHDG�OXEULFDQW�DQG�LQVWDOO�
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� � � 7LJKWHQ�WKH�* ODQG�%ROWV�DV�GHVFULEHG�RQ�SDJH�� � �RI�WKLV�P DQXDO�

� � � ,QVWDOO�WKH�6WRS�&ROODU��UHP HP EHU�WR�SRVLWLRQ�LW�VR�WKH�YDOYH�ZLOO�WXUQ�FORFNZLVH�WR�FORVH�DQG�FRXQWHUFORFNZLVH
WR�RSHQ��DQG�WKH�5HWDLQLQJ�5LQJ�

� � � ,QMHFW�VHDODQW�� �VHH�SDJHV�� � �	 �� � �

3UREOHP ���6HDODQW�) LWWLQJ�OHDNDJH�

&DXVH���/ LQH�SUHVVXUH�E\ SDVVLQJ�&KHFN�9DOYH�
6ROXWLRQ���/ HDNDJH�DW�WKH�6HDODQW�) LWWLQJ�LQGLFDWHV�WKHUH�LV�OHDNDJH�DURXQG�RU�WKURXJK�WKH�&KHFN�9DOYH��ORFDWHG
EHKLQG�WKH�6HDODQW�) LWWLQJ���6HH�SURFHGXUHV�DV�GHVFULEHG�RQ�SDJH�� � �RI�WKLV�P DQXDO�

3UREOHP ���&KHFN�9DOYH�OHDNDJH�

&DXVH�� ��7KH�&KHFN�9DOYH�EDOO�LV�QRW�VHDWLQJ�SURSHUO\ �
6ROXWLRQ���&OHDQ�RU�UHSODFH�WKH�&KHFN�9DOYH��) ROORZ�WKH�6WHSV�DV�OLVWHG�LQ�&DXVH�� �RI�6HDODQW�6\ VWHP ��%ORFNDJH�

7HFKQLFDO�' DWD��Part Identification Reference
�����1 R� 3DUW�1 DP H

� � %RG\
� � 3OXJ
� � &RYHU
� � %ROWLQJ�IRU�&RYHU
� � 3OXJ�6WHP
� � ( TXDOL] HU
� � %DODQFH�%DOO
� � %DODQFH�6SULQJ
� � %DOO�5HWDLQLQJ�: DVKHU
� � � 3OXJ�%DOO
� � � %DOO�6HDW
� � � 5LQJ�* DVNHW
� � � 7KLQ�' LDSKUDJP
� � � 7KLFN�' LDSKUDJP
� � � %XWWRQ
� � � $GMXVWLQJ�6FUHZ
� � � $GMXVWLQJ�6FUHZ�&RYHU
� � � * DVNHW
� � � &DSVFUHZ
� � � %HDULQJ�: DVKHU
� � � 6WHP �5LQJ
� � � 3DFNLQJ
� � � =LQF�: DVKHU
� � � * ODQG
� � � * ODQG�5HWDLQHU
� � � 5HWDLQHU�&DSVFUHZ
� � � . H\
� � � 
� � � 
� � � &KHFN�9DOYH
� � � 
� � � 
� � � 
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� � � 
� � � %XWWRQ�+HDG
� � � &RYHU�: HDWKHUVHDO
� � � 3OXJ�6SULQJ�' LVN
� � � 8SSHU�%HDULQJ�%XWWRQ
� � � / RZHU�%HDULQJ�%XWWRQ
� � � 3LQ
� � � 3OXJ�$GMXVWLQJ�6FUHZ
� � � &RYHU
� � � 6HDO�* DVNHW
� � � &RYHU�3DFNLQJ
� � � 6SDFHU�5LQJ
� � � 6SOLW�5LQJ
� � � &RYHU�5HWDLQHU
� � � &DSVFUHZV��5HWDLQHU
� � � $GMXVWLQJ�6FUHZ�3DFNLQJ
� � � * ODQG
� � � &DSVFUHZV��* ODQG
� � � $GMXVWLQJ�6FUHZ�&RYHU
� � � &DSVFUHZ��$GMXVWLQJ�6FUHZ�&RYHU
� � � * ODQG��: UHQFK�2 SHUDWHG
� � � * HDU�) ODQJH
� � � 6WHP �: HDWKHU�6HDO
� � � 6WRS�&ROODU
� � � 5HWDLQLQJ�5LQJ
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7HFKQLFDO�' DWD��( [ SORGHG�9LHZV

( [ SORGHG�9LHZ�RI�: UHQFK�2 SHUDWHG�9DOYH�ZLWK�5HIHUHQFH�WR�' HWDLO�' UDZLQJV�RQ�) ROORZLQJ�6HFWLRQV

' \ QDP LF�%DODQFH�3OXJ�9DOYH

' RXEOH�' %
' RXEOH�,VRODWLRQ�3OXJ�9DOYH
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7HFKQLFDO�' DWD��' HWDLO�6NHWFKHV
6WHP �( QG�' HWDLO�� �: UHQFK�2 SHUDWHG�9DOYH

�

$SSOLHV�WR�6L]H�� �DQG�/ DUJHU�RQO\ �
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6WHP �( QG�' HWDLO�� �* HDU�2 SHUDWHG
&DVW�2 Q�* HDU�) ODQJH
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&RYHU�( QG�' HWDLO�� �6L] H�� �DQG�/ DUJHU�ZLWK�3UHVVXUH�6HDO�$UUDQJHP HQW�

&RYHU�( QG�' HWDLO�� �6L] H�� �DQG�/ DUJHU�ZLWK�6SULQJ�' LVN�$UUDQJHP HQW�
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�&RYHU�( QG�' HWDLO�� �6L]H�� �DQG�/ DUJHU�ZLWK�%DOO�6HDW�$UUDQJHP HQW

&RYHU�( QG�' HWDLO�� �6L] H�� �DQG�6P DOOHU
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7HFKQLFDO�' DWD��* HQHUDO�3URFHGXUH
3URFHGXUH�IRU�7LJKWHQLQJ�&DS�6FUHZV�DQG�1 XWV

1 RWH���7KLV�SURFHGXUH�LV�LQWHQGHG�RQO\ �DV�D�JXLGH��,W�LV�LP SRVVLEOH�IRU�1 RUGVWURP �WR�NQRZ�DFWXDO�ILHOG�VLWH
FRQGLWLRQV��VR�\ RXU�MXGJHP HQW�DQG�H[ SHULHQFH�P XVW�EH�H[ HUFLVHG�

� � ,QVSHFW�DSSOLFDEOH�SDUWV�WR�EH�VXUH�WKDW�
D� 7DSSHG�KROHV�DUH�FOHDQ��GU\ ��DQG�IUHH�RI�IRUHLJQ�P DWWHU�
E� 7KUHDGV�DUH�IUHH�RI�QLFNV��JULW��DQG�EXUUV�

� � $SSO\ �D�TXDOLW\ �WKUHDG�OXEULFDQW�RQ�WKH�WKUHDGV�RI�WKH�&DS�6FUHZV�� �1 XWV��RU�WKH�WDSSHG�KROHV��DQG�WKH�FRQWDFW
IDFH�RI�WKH�&DS�6FUHZV�� �1 XWV�

� � ,QVWDOO�DOO�&DS�6FUHZV�� �1 XWV�E\ �KDQG��( QJDJH�WKH�WKUHDGV�DW�OHDVW�� � � �RI�WKH�GLDP HWHU�EHIRUH�XVLQJ�D�ZUHQFK�

� � +DQG�WLJKWHQ�WKH�ILUVW�IRXU�&DS�6FUHZV�� �1 XWV�LQ�WKH�VHTXHQFH�VKRZQ�LQ�' LDJUDP �� ��7KLV�LV�WR�DYRLG�FRFNLQJ�WKH
SDUWV�

� � 7LJKWHQ�WKH�ILUVW�IRXU�&DS�6FUHZV�1 XWV�LQ�WKH�VHTXHQFH�VKRZQ�LQ�' LDJUDP �� ��7LJKWHQ�WKHP �RQO\ �WR�� � � �RI�WKH
WRUTXH�YDOXH�VKRZQ�LQ�7DEOH�,�RQ�SDJH�� � �

� � 7LJKWHQ�WKH�UHP DLQLQJ�&DS�6FUHZV�� �1 XWV�WR�� � � �RI�WKH�WRUTXH�YDOXH�VKRZQ�LQ�7DEOH�,��8VH�WKH�FULVVFURVV
SDWWHUQ�VKRZQ�LQ�' LDJUDP �� ��7KH�VHTXHQFH�JRHV�FRXQWHU�FORFNZLVH�DURXQG�WKH�EROW�SDWWHUQ�

� � 5HSHDW�6WHSV�� �DQG�� ��WLJKWHQLQJ�WKH�&DS�6FUHZV�� �1 XWV�WR�WKH�IXOO�WRUTXH�YDOXH�DV�VKRZQ�LQ�7DEOH�

� � 5H�FKHFN�WKH�WRUTXH�RQ�ILUVW�IRXU�&DS�6FUHZV�� �1 XWV��,I�WKH�WRUTXH�LV�OHVV�WKDQ�WKH�P LQLP XP �VKRZQ�LQ�7DEOH�,�
WLJKWHQ�WKHP �WR�WKH�IXOO�WRUTXH��5H�FKHFN�WKH�WRUTXH�RQ�WKH�UHP DLQLQJ�&DS�6FUHZV�� �1 XWV�XQWLO�WKH\ �DUH�DOO
ZLWKLQ�WKH�VSHFLILHG�WRUTXH�UDQJH�
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7HFKQLFDO�' DWD��7DEOHV
7DEOH�,�� �7RUTXH�9DOXHV�IRU
3UHVVXUH�5HWDLQLQJ�%ROWLQJ

6L] H�� �DQG�6P DOOHU�9DOYH�* ODQG�%ROWLQJ
7RUTXH�² �IW��OEV�

%ROW�6L] H � VW �
���

� �

�

� � � � � � �81 & +DQG�6QXJ � � � �
• � � � �81 & +DQG�6QXJ � � � �
� � � � � � �81 & +DQG�6QXJ � � � � �

6L] H�� �DQG�6P DOOHU�9DOYH�&RYHU�%ROWLQJ
7RUTXH�² �IW��OEV�

%ROW�6L] H � VW �
���

� �

�

� � � �² �� � �8 1 & � � � � � � �

ö �� �� � �8 1 & � � � � � � � �

� � � �² �� �8 1 & � � � � � � � �

� �² �� �8 1 & � � � � � � � �

� � � � � �² �� �8 1 & � � � � � � � �

� � � � � �² �� �8 1 & � � � � � � � �

6L] H�� �DQG�/ DUJHU�9DOYH�3UHVVXUH�5HWDLQLQJ�%ROWLQJ��DOO�SDUWV�

7RUTXH�² �IW��OEV�
7KUHDG�6L] H 0 LQLP XP 0 D[ LP XP
~�� �� � � �
� � � � �Ô�� � � � � �
� � � �� �� � � � � �
� � � � �� �� � � � � �
• �� �� � � � � �
� � � � �� �� � � � � �
� � � �� �� � � � � �
€ �� �� � � � � � � �
� � � �� �� � � � � � �
� �� �� � � � � � �
� � � � � �� �� � � � � � �
� � � � � �Ô�� � � � � � �
� � � � � �� �� � � � � � � �
� � � � � �� �� � � � � � � � �
� � � � � �� �� � � � � � � � �
� � � � � �� �� � � � � � � � �
� � � � � �� �� � � � � � � � �
� �� �� � � � � � � � �
� � � � � �� �� � � � � � � � �
� � � � � �� �� � � � � � � � �
� � � � � �� �� � � � � � � � �



3DJH�� � �RI�� �

9� � � �3( ' �5HY��� �� � � � � � �

7DEOH�,,�� �3OXJ�$GMXVWP HQW�6FUHZ �7RUTXH�9DOXHV
7KH�WRUTXH�YDOXHV�OLVWHG�KHUH�DUH�EDVHG�RQ�WKH�WRUTXH�XVHG�GXULQJ�DVVHP EO\ �RI�' \ QDP LF�%DODQFH�3OXJ�9DOYHV�DW�WKH
1 RUGVWURP �IDFWRU\ ��( VWLP DWLRQV�RI�DFFXUDWH�WRUTXH�YDOXHV�IRU�D�YDULHW\ �RI�ILHOG�VLWH�FRQGLWLRQV��YDOYH�FRQGLWLRQV��DQG
VHDODQW�XVHG�LV�QRW�IHDVLEOH��-XGJHP HQW�DQG�H[ SHULHQFH�P XVW�EH�H[ HUFLVHG�ZKHQ�XVLQJ�WKLV�LQIRUP DWLRQ�IRU�VSHFLILF
YDOYHV�DW�\ RXU�VLWH�

9DOYH�6L]H %DVLF�) LJXUH�1 XP EHU��V� ,QLWLDO�IW��OEV ) LQDO�IW��OEV�
• �WR�� � � � � ��� � � � ��� � � � � � � �� �� � � �Ô��

� � � � ��� � � � ��� � � � � � �� �� � � �Ô��
� � � � � �	 �� � � � � ��� � � � ��� � � � ��� � � � ��� � � � � ��� � � � � ��� � � � �

� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � �
� � � �� �� � � � �Ô��

� � � � � ��� � � � � ��� � � � ��� � � � � � � �� �� � � � �Ô�� �
� � � � ��� � � � � � � �� �� � � � � �Ô�� �
� � � � ��� � � � ��� � � � � � � �� �� � � � � �Ô�� �

� � � � � �	 �� � � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � � ��� � � � � �
� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � �
� � � � ��� � � � ��� � � �

� � � �� �� � � � �Ô�� �

� � � � � ��� � � � � ��� � � � ��� � � � � � � �Ô�� � � � �Ô�� �
� � � � ��� � � � ��� � � � ��� � � � � � � �Ô�� � � � � �Ô�� �
� � � � � � � �Ô�� � � � � �Ô�� �

� � � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � � ��� � � � � �
� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � �
� � � � ��� � � � ��� � � �

� � � �Ô�� � � � � �Ô�� �

� � � � � ��� � � � � ��� � � � ��� � � � ��� � � � � � � � �Ô�� � � � � �Ô�� �
� � � � ��� � � � � � � �Ô�� � � � � �Ô�� �
� � � � � � � �� �� � � � � �Ô�� �

� � � � � ��� � � � ��� � � � ��� � � � � � �
� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � �
� � � � ��� � � � ��� � � �

� � �

� � � � ��� � � � ��� � � � � � �
� � � � ��� � � � ��� � � � ��� � � � � � �
� � � � ��� � � � � � �
� � � � ��� � � � � � �
� � � � � ��� � � � ��� � � � � � �

� � � � � ��� � � � ��� � � � ��� � � � � � �
� � � � � � � � �
� � � � ��� � � � ��� � � � � � � � �
� � � � ��� � � � � � �
� � � � ��� � � � ��� � � � ��� � � � � � �
� � � � � � � � �

� � � � � � ��� � � � ��� � � � � � � � �
� � � � � � � � �
� � � � � � � � �
� � � � ��� � � � ��� � � � ��� � � � � � � � �
� � � � � � � � �
� � � � ��� � � � � � � � �
� � � � � � � � � �

� � � � � � � � � � �
� � � � � � � � �
� � � � � � � � �
� � � � � � � � �
� � � � ��� � � � � � � � �
� � � � ��� � � � ��� � � � ��� � � � ��� � � � ��� � � � � � � � �

� � � � � � ��� � � � � � � � �
� � � � � � � � �
� � � � � � � � �



3DJH�� � �RI�� �

9� � � �3( ' �5HY��� �� � � � � � �

� � � � � � ��� � � � ��� � � � ��� � � � � � � � �
� � � � � � � � �
� � � � � � � � �
� � � � � � � � � � �

� � � � � � � � � � �
� � � � ��� � � � � � � � �
� � � � � � � � �
� � � � � � � � �
� � � � � � � � � � �

� � � � � � � � � � �
� � � � ��� � � � � � � � �
� � � � � � � � � � �
� � � � � � � � � � �
� � � � � � � � � � �

� � � � � � � � � � � � �
� � � � ��� � � � � � � � � � �
� � � � � � � � � � �
� � � � � � � � � � �
� � � � � � � � � � �

� � � � � � � � � � � � �
� � � � ��� � � � ��� � � � � � � � � � �



3DJH�� � �RI�� �

9� � � �3( ' �5HY��� �� � � � � � �

7DEOH�,,,�� �6HDODQW�&DSDFLWLHV
7KH�IROORZLQJ�LQIRUP DWLRQ�LV�LQWHQGHG�RQO\ �DV�D�JXLGH�WR�DVVLVW�\ RX�LQ�GHWHUP LQLQJ�WKH�DSSUR[ LP DWH�DP RXQW�RI

VHDODQW�WKDW�LV�UHTXLUHG�WR�VHUYLFH�D�YDOYH�ZLWK�VHDODQW�
7KH�FDSDFLWLHV�VKRZ Q�DUH�IRU�YDOYHV�WKDW�DUH�HP SW\ �RI�VHDODQW�

9DOYH�6L] H %DVLF�) LJXUH�1 XP EHU��V� 4 XDUWV�RI

6HDODQW

1 R��RI

* XQ�3DNV

1 R��RI

-�6WLFNV

1 R��RI

� �4 W��&DQV

1 R��RI

� �* DO��3DLOV

• �WR�� � � � � �	 �� � � � �� � �� � �� � �� � �� � �

� � � � � �� � �� � �� � �� � �� � �

� � � � � �	 �� � � � � ��� � � � ��� � � � ��� � � � �	

� � � � �

�� � �� � �� � �� � �� � �

� � � � � �	 �� � � � � ��� � � � ��� � � � ��� � � � �

� � � � �	 �� � � � �

�� � � �� � � �� � �� � �� � �

� � � � � ��� � � � ��� � � � �	 �� � � � �� � � �� � � �� � �� � �� � �

� � � � ��� � � � �	 �� � � � � �� � � �� � � �� � �� � �� � �

� � � � � ��� � � � ��� � � � ��� � � � �

� � � � ��� � � � ��� � � �

� �� � � �� � � �� � �� �� � �

� � � � ��� � � � ��� � � � �	 �� � � � � �� � � �� � � �� � �� �� � �

� � � � �	 �� � � � � � �� � � � �� � � � �� � �� �� � �

� � � � � ��� � � � ��� � � � ��� � � � �

� � � � ��� � � � ��� � � �

� �� � � � �� � � � �� � �� �� � �

� � � � ��� � � � ��� � � � ��� � � � �

� � � � �	 �� � � � �

� �� � � � �� � � � �� � �� �� � �

� � � � � � ��� � � � ��� � � � ��� � � � �

� � � � ��� � � � ��� � � �

� �� � � � �� � � � �� � �� �� � �

� � � � ��� � � � �	 �� � � � � � �� � � � �� � � � �� � �� �� � �

� � � � � � ��� � � � ��� � � � �	 �� � � � � �� � � � �� � � � �� � �� �� � �

� � � � ��� � � � �	 �� � � � � �� � � � �� � � � �� � �� �� � �

� � �	 �� � � � � � ��� � � � ��� � � � �	 �� � � � � �� � � � �� � � � �� � �� �� � �

� � � � � � ��� � � � ��� � � � �	 �� � � � � �� � � � �� � � � �� � �� �� � �

� � � � � �� � � � �� � � � �� � � �� � �� � �

� � � � � � ��� � � � ��� � � � � �� � � � �� � � � �� � � �� � �� � �

� � � � � � ��� � � � ��� � � � � �� � � � �� � � � �� � � �� � �� � �

� � � � � � ��� � � � ��� � � � � �� � � � �� � � � �� � � �� � �� � �



3DJH�� � �RI�� �

9� � � �3( ' �5HY��� �� � � � � � �

� � � � �-HIIHUVRQ�6WUHHW
6XOSKXU�6SULQJV��7H[ DV�� � � � �
86$

8QLWHG�6WDWHV�DQG�&DQDGD��� � � � � �� � � � � � � � �RU��� � � � �� � � � � � � �
) D[ ��� � � � � �� � � � � � � �

/ DWLQ�$P HULFD��� � � � � �� � � � � � � �
) D[ ��� � � � � �� � � � � � � �

$OO�RWKHU�FRXQWULHV��� � � � � �� � � � � � � �
) D[ �� � � � � �� � � � � � � �


