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7HFKQLFDO�GHVFULSWLRQ
:KDW�LV�D�6WHHO�:LUH�5RSH"
$�VWHHO�ZLUH�URSH�LV�PDGH�XS�RI�LQGLYLGXDO�VWHHO�ZLUHV�VSXQ�LQWR�D�VWUDQG��$�QXPEHU�RI�VWUDQGV�DUH�
FORVHG�RYHU�D�FHQWUDO�FRUH�WR�PDNH�XS�D�URSH��7KH�QXPEHU�DQG�VL]H�RI�ZLUHV�ZLOO�GHWHUPLQH�WKH�
EHVW�FRPSURPLVH�SRVVLEOH�EHWZHHQ�ODUJH�ZLUHV�IRU�PD[LPXP�FRUURVLRQ�SURWHFWLRQ�DQG�UHVLVWDQFH�

7KH�FRQVWUXFWLRQ�RI�D�VWHHO�ZLUH�URSH�LV�H[SUHVVHG�DFFRUGLQJ�WR�WKH�IROORZLQJ�

H�J�
��LV�WKH�QXPEHU�RI�VWUDQGV�LQ�WKH�VWHHO�ZLUH�URSH
���LV�WKH�QXPEHU�RI�ZLUHV�LQ�WKH�VWUDQG
)&�LV�WKH�W\SH�RI�WKH�FRUH

)URP�5RG�WR�5RSH�
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7KH�6WUDQG
7KH�VWUDQG�LV�EXLOW�XS�E\�LQGLYLGXDO�ZLUHV�ZKLFK�DUH�ODLG�DURXQG�WKH�FRUH�LQ�RQH�RU�PRUH�OD\HUV��W\SLFDOO\�WR�RQH�RI�WKH�IROORZLQJ�
FRQVWUXFWLRQV�

2UGLQDU\�
2UGLQDU\�OD\�ZLUHV���DOO�ZLUHV�DUH�LQ�WKH�VDPH�VL]H�

3DUDOOHO�OD\�ZLUHV���D�FRPELQDWLRQ�EHWZHHQ�6HDOH�DQG�:DUULQJWRQ��ZLWK�WKUHH�RU�PRUH�OD\HUV�RI�ZLUH�

&RPSDFWHG�VWUDQG�

2UGLQDU\ 6HDOH��6� :DUULQJWRQ��:� :DUULQJWRQ�6HDOH��:6� )LOOHU�ZLUH��)� &RPSDFWHG�VWUDQG

7KH�:LUH

7KH�PRVW�FRPPRQ�JUDGHV�DUH�

�5RSH�JUDGH :LUH�WHQVLOH�VWUHQJWK�JUDGHV +DUGQHVV�DSS�

(1 $3,��$ 0LQ %ULQHO 5RFNZHOO

+% +5&
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)LQLVK
7KH�ZLUH�LV�HLWKHU�XQWUHDWHG��EULJKW���JDOYDQLVHG�RU�VWDLQOHVV��*DOYDQLVHG�ZLUH�JLYHV�WKH�URSH�JUHDWHU�SURWHFWLRQ�IRU�FRUURVLYH�HQYL�
URQPHQWV��)RU�H[WUHPH�FDVHV�D�VWDLQOHVV�URSH�LV�XVHG��6WHHO�ZLUH�URSHV�FDQ�DOVR�EH�SURYLGHG�ZLWK�SODVWLF�LPSUHJQDWLRQ�

6WUDQG�/D\
,Q�D�VWUDQG�FRQVWUXFWLRQ�ZLWK�VHYHUDO�OD\HUV�RI�ZLUH�RI�WKH�VDPH�GLDPHWHU�WKH�

XQHTXDO�ZLUH�GLDPHWHUV�WKH�OD\HUV�RI�ZLUHV�OLH�SDUDOOHO�WR�HDFK�RWKHU��HTXDO�RU�
SDUHOOHO�OD\��

,Q�HTXDO�ODLG�VWUDQGV�WKH�VWHHO�DUHD�LQFUHDVHV�FRPSDUHG�WR�FURVV�OD\�VWUDQGV��
2WKHU�DGYDQWDJHV�RI��SDUDOOHO�ODLG�VWUDQGV�DUH�WKH�LPSURYHG�IDWLJXH�DQG�ZHDU�
UHVLVWDQFH�UHVXOWLQJ�IURP�WKH�VDPH�ZLUH�OD\�OHQJWK�DQG�VWUDQG�DQJOH���

&URVV�OD\�
3DUDOOHO�OD\
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7KH�&RUH

5RSHV�ZLWK�VWHHO�FRUHV�VKRXOG�EH�FKRVHQ�LI�WKH�URSH�LV�H[SRVHG�WR�KLJK�ZRUNLQJ�WHPSHUDWXUH��KDUG�VWUDLQV��KLJK�ZRUN�UDWH��
KDUG�SUHVVXUHV�RQ�GUXPV�DQG�EORFNV�HWF��7KH�VWHHO�FRUH�JLYHV�EHWWHU�VXSSRUW�IRU�WKH�VWUDQGV��ZKLFK�UHVXOW�LQ�WKH�URSH�UHWDLQLQJ�LWV�
VKDSH�EHWWHU�DQG�JLYLQJ�D�EHWWHU�GLVWULEXWLRQ�RI�WKH�VWUHVVHV�LQ�WKH�LQGLYLGXDO�ZLUHV��

,I�WKH�VWHHO�FRUH�RI�WKH�URSH�FRQVLVWV�RI�D�VLQJOH�VWUDQG�WKH�WHUP��:6&�LV�XVHG��H�J��

,I�WKH�VWHHO�FRUH�RI�WKH�URSH�FRQVLVWV�RI�D�VWHHO�ZLUH�URSH�WKH�WHUP��,:5&�LV�XVHG��H�J��

6RPH�VWHHO�ZLUH�URSHV�FDQ�KDYH�D�SODVWLF�HQFDSVXODWHG�FRUH�ZKLFK�SURYLGHV�LQFUHDVHG�VWDELOLW\�WR�WKH�URSH�DQG�DOVR�UHGXFHV�
WKH�ZHDU�DQG�FRUURVLRQ�LQ�DQG�DURXQG�WKH�FRUH��H�J��'\IRUP���3,�

�[���)& �[���:6& �[���,:5& 7XUERSODVW

5RSH�/D\
2UGLQDU\�KDQG�OD\
7KH�GLUHFWLRQ�RI�WKH�OD\�RI�WKH�RXWHU�OD\HU�RI�ZLUHV�LQ�WKH�VWUDQGV�LV�RSSRVLWH�WR�WKH�GLUHFWLRQ�RI�OD\�RI�WKH�VWUDQGV�LQ�WKH�URSH��2UGL�
QDU\�OD\�LV�PRUH�UHVLVWDQW�WR�NLQNLQJ�DQG�XQWZLVWLQJ��DQG�OHVV�OLNHO\�WR�IDLO�DV�D�UHVXOW�RI�FUXVKLQJ�DQG�GLVWRUWLRQ�

/DQJ
V�OD\
7KH�GLUHFWLRQ�RI�OD\�RI�WKH�RXWHU�OD\HU�RI�ZLUHV�LQ�WKH�VWUDQGV�DUH�LQ�WKH�VDPH��GLUHFWLRQ�RI�OD\�RI�WKH�VWUDQGV�LQ�WKH�URSH��7KH�DG�

FDVHV�WR�ODVW�ORQJHU��/DQJ
V�OD\�URSHV�SURGXFH�UHODWLYHO\�KLJK�WRUTXH�YDOXHV�XQGHU�ZRUNLQJ�FRQGLWLRQV�DQG�PXVW�QRW�EH�XVHG�RQ�
DSSOLFDWLRQV�ZKHUH�RQH�HQG�RI�WKH�URSH�LV�IUHH�WR�URWDWH�RU�ZKHUH�SUREOHPV�IURP�URSH�WXUQ�DUH�OLNHO\�WR�RFFXU�

5LJKW�KDQG�OD\
7KH�VWUDQGV�DUH�WZLVWHG�WR�WKH�ULJKW�DURXQG�WKH�FRUH��5LJKW�KDQG�OD\�LV�WKH�PRVW�FRPPRQ�OD\�GLUHFWLRQ�LQ�D�URSH�

/HIW�KDQG�OD\
7KH�VWUDQGV�DUH�WZLVWHG�WR�WKH�OHIW�DURXQG�WKH�FRUH�

2UGLQDU\�ULJKW�KDQG�OD\��V=� 2UGLQDU\�OHIW�KDQG�OD\��]6� 5LJKW�/DQJ
V�OD\��]=� /HIW�/DQJ
V�OD\��V6�

5RWDWLRQ�5HVLVWDQFH
7R�PLQLPLVH��WKH�WHQGHQF\�WR�URWDWH�HVSHFLDOO\�ZLWK�KLJK�OLIWLQJ�KHLJKWV��URWDWLRQ�UHVLVWDQW��
RU��/RZ�5RWDWLRQ��URSHV�VKRXOG�EH�XVHG��

5RWDWLRQ�UHVLVWDQW�URSHV�DUH�PDGH�RXW�RI�PDQ\�OD\HUV�RI�VWUDQGV��(YHU\�OD\HU�LV�ODLG�LQ�WKH�

RSSRVLQJ�IRUFHV�LQ�WKH�URSH�
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3UHIRUPLQJ

3UHIRUPLQJ
3UHIRUPLQJ�LV�D�SURFHVV�WKDW�SXWV�D�KHOL[�LQ�WKH�VWUDQGV�WR�PDWFK�WKH�KHOLFDO�VKDSH�LW�

±�7KH�URSHV�DUH�IUHH�IURP�OLYHOLQHVV�DQG�WZLVWLQJ�WHQGHQFLHV�DOORZLQJ�HDVLHU�LQVWDOOD�
WLRQ�DQG�KDQGOLQJ�
±�7KH�URSHV�FDQ�EH�FXW�ZLWK�PLQLPDO�VHL]LQJ�DV�H[SRVHG�HQGV�ZLOO�QRW�XQWZLVW�

3UHIRUPLQJ�WDNHV�SODFH�LQ�D�SUHIRUPKHDG�ZKHUH�WKH�VWUDQG�SDVV�LPPHGLDWHO\�EHIRUH�
WKH�FORVLQJ�RSHUDWLRQ��

/D\�/HQJWK
/D\�OHQJWK�LV�WKH�WHUP�XVHG�IRU�WKH�OHQJWK�RI�D��ZLUH��RU�VWUDQG�KHOL[���/D\�OHQJWK�LV�
GHWHUPLQHG�IRU�HDFK�ZLUH�URSH�FRQVWUXFWLRQ�DQG�KDV�WR�EH�UHWDLQHG��RWKHUZLVH�WKH�OLIH�
RI�WKH�ZLUH�URSH�LV�FRQVLGHUDEO\�UHGXFHG��

0LQLPXP�EUHDNLQJ�ORDG
7KH�0LQLPXP�EUHDNLQJ�IRUFH��PLQLPXP�EUHDNLQJ�ORDG���LQ�NLORQHZWRQV��LV�WKH�ORZHVW�
EUHDNLQJ�VWUDLQ�RI�WKH�URSH�ZKHQ�WHVWHG�WR�GHVWUXFWLRQ�

&DOFXODWHG�EUHDNLQJ�ORDG
7KH�YDOXH�FDOFXODWHG�IURP�WKH�SURGXFW�RI�WKH�VXP�RI�WKH�FURVVHFWLRQDO�PHWDOOLF�DUHDV�
RI�DOO�WKH�LQGLYLGXDO�ZLUHV�LQ�WKH�URSH�DQG�WKH�WHQVLOH�VWUHQJWK�JUDGH�V��RI�WKH�ZLUHV��7KH�WRWDO�PHWDOOLF�DUHD�LV�GLUHFWO\�SURSRUWLRQDO�WR�
WKH�VTXDUH�RI�WKH�QRPLQDO�GLDPHWHU�RI�WKH�URSH��$�VWDQGDUG�VSLQQLQJ�ORVV�IDFWRU�WKDW�UHVXOWV�IURP�WKH�WZLVWLQJ�RI�VWUDQGV�DQG�ZLUH�LV�
WKHQ�DSSOLHG�

6SHFLDO�:LUH�5RSHV
'HPDQGV�IRU�ORQJHU�RSHUDWLRQ�OLIH�DQG�KLJKHU�EUHDNLQJ�ORDGV�KDYH�FRQWULEXWHG�WR�WKH�GHYHORSPHQW�RI���VSHFLDO�ZLUH�URSHV���7KHVH�
DUH�WR�EH�XVHG�LQ�GHPDQGLQJ�DQG�WRXJK�HQYLURQPHQWV�ZKHQ�WKH�URSHV�DUH�XVHG�LQWHQVLYHO\�
7KH�VSHFLDO�ZLUH�URSHV�DUH�RIWHQ�PDQXIDFWXUHG�ZLWK�KLJK�WHQVLOH�ZLUHV�DQG�WKH�VWUDQGV�DUH�LQ�PDQ\�FDVHV�FRPSDFWHG�WR�JLYH�

�
HWHU��&RPSDFWLQJ�RI�WKH�URSH�DOVR�UHVXOWV�LQ�ORQJHU�OLIH�DQG�WKHUHIRUH�D�ORZHU�OLIH�FRVW�

6RPH�DUHDV�RI�XVH�GHPDQG�ZLUH�URSHV�ZLWK�EHWWHU�VWDELOLW\�DQG�H[WUD�ORZ�LQQHU�IULFWLRQ��)RU�WKDW�SXUSRVH�URSHV�DUH�PDQXIDFWXUHG�
ZLWK�D�SODVWLF�FRDWHG�VWHHO�FRUH�
6SHFLDO�ZLUH�URSHV�FDQ�EH�GRXEOH�SDUDOOHO�ZKLFK�PHDQV�WKDW�ERWK�ZLUHV�DQG�VWUDQGV�OD\�SDUDOOHO�WR�HDFK�RWKHU��7KLV�SUHYHQWV�ZLUH�
FURVV�RYHU�ZKLFK�FDQ�OHDG�WR�ZLUH�LQGHQWDWLRQV��6SHFLDO�ZLUH�URSHV�KDYH�D�IHZ�WKLQJV�LQ�FRPPRQ��OHVV�RXWHU�DQG�LQQHU�IULFWLRQ��QDU�

LQ�WRXJK�ZRUNLQJ�FRQGLWLRQV�

&RPSDFWHG 6WHHO�FRUH�FRDWHG�LQ�SODVWLF 'RXEOH�SDUDOOHO�ODLG



����

$Q\�DVVHPEO\�RI�ZLUHV�VSXQ�LQWR�D�KHOLFDO�IRUPDWLRQ��HLWKHU�DV�D�VWUDQG�RU�D�ZLUH�
URSH���ZKHQ�VXEMHFWHG�WR�D�WHQVLOH�ORDG��FDQ�H[WHQG�LQ�WKUHH�VHSHUDWH�SKDVHV��GH�
SHQGLQJ�RQ�WKH�PDJQLWXGH�RI�WKH�DSSOLHG�ORDG�

3KDVH����LQLWLDO�H[WHQVLRQ
3KDVH����HODVWLF�H[WHQVLRQ
3KDVH����SHUPDQHQW�H[WHQVLRQ��WKHUPDO�HORQJDWLRQ�DQG�FRQWUDFWLRQ��URWDWLRQ��ZHDU�DQG�FRUURVLRQ�

3KDVH���DQG���DUH�YHU\�LPSRUWDQW�EHFDXVH�WKH\�DUH�D�QRUPDO�SDUW�RI�WKH�URSH�EHGGLQJ�LQ�DQG�ZRUNLQJ�RI�WKH�URSH��3KDVH����RQ�WKH�
RWKHU�KDQG��FDQ�EH�FDXVHG�E\�WKH�ZURQJ�FKRLFH�RI�URSH�RU�ODFN�RI�URSH�LQVSHFWLRQ��7KH�SKDVHV�RFFXUH�LQ�VHTXHQFH�LQ�DOO�URSHV�WKDW�
DUH�H[SRVHG�WR�D�JUDGXDO�LQFUHDVHG�ORDG��'XH�WR�WKLV�D�QHZ�URSH��ZKHQ�RYHUORDGHG��ZLOO�JR�WKURXJK�SKDVH���DQG���EHIRUH�WKH�WKLUG�
SKDVH��SHUPDQHQW�H[WHQVLRQ��EHJLQV�

7KLV�SKDVH�RI�H[WHQVLRQ�RI�WKH�URSH�GHSHQGV�RQ�WKH�FRQVWUXFWLRQ�RI�WKH�URSH�DQG�FDQ�EH�H[SODLQHG�DV�IROORZV�

:KHQ�ORDGLQJ�D�QHZ�SURGXFW��H[WHQVLRQ�LV�FUHDWHG�E\�WKH�EHGGLQJ�GRZQ�RI�WKH�DVVHPEOHG�ZLUHV�ZLWK�D�FRUUHVSRQGLQJ�UHGXFWLRQ�
LQ�RYHUDOO�GLDPHWHU��7KLV�UHGXFWLRQ�LQ�GLDPHWHU�FUHDWHV�DQ�H[FHVV�OHQJWK�RI�ZLUH�ZKLFK�LV�DFFRPPRGDWHG�E\�D�OHQJWKHQLQJ�RI�WKH�
KHOLFDO�OD\�

ORDGV��WKLV�PHFKDQLFDOO\�FUHDWHG�H[WHQVLRQ�FHDVHV�DQG�WKH�H[WHQVLRQ�LQ�SKDVH���FRPPHQFHV�

7KH�LQLWLDO�H[WHQWLRQ�FDQ�QRW�EH�DFFXUDWHO\�GHWHUPLQHG�DQG�GHSHQGV�RQ��DSDUW�IURP�WKH�VWUDQG�RU�WKH�URSH�FRQVWUXFWLRQ��WKH�YDULRXV�
ORDGV�DQG�WKH�FXUUHQW�ORDG�IUHTXHQF\�

,W�LV�QRW�SRVVLEOH�WR�TXRWH�DQ\�H[DFW�YDOXHV�IRU�YDULRXV�FRQVWUXFWLRQV�EXW�WKH�IROORZLQJ�DSSUR[LPDWH�YDOXHV�FDQ�EH�XVHG�WR�JLYH�
UHDVRQDEO\�DFFXUDWH�UHVXOWV��

/RDG 6DIHW\�IDFWRU

5RSH�ZLWK�VWHHO�FRUH

/LJKWO\�ORDGHG � ���� �����

1RUPDOO\�ORDGHG � ��� ����

+HDYLO\�ORDGHG � ���� ���

+HDYLO\�ORDGHG�ZLWK�PDQ\��EHQGV� � 8S�WR�� 8S�WR��

)ROORZLQJ�3KDVH����WKH�URSH�H[WHQGV�LQ�D�PDQQHU�ZKLFK�FRPSOLHV�DSSUR[LPDWHO\�ZLWK�+RRNHV�/DZ��L�H��VWUHVV�LV�SURSRUWLRQDO�WR�
VWUDLQ��

7KH�SURSRUWLRQDOLW\�IDFWRU�QRUPDOO\�LV�D�PDWHULDO�FRQVWDQW�FDOOHG�0RGXOXV�RI�(ODVWLFLW\��(�PRGXOXV���7R�VWHHO�ZLUH�URSHV�WKH�(�PRGX�
OXV�LV�PRUH�RI�D�FRQVWUXFWLRQ�FRQVWDQW�WKDQ�D�PDWHULDO�FRQVWDQW��

7KH�HODVWLF�H[WHQVLRQ�FDQ�EH�FDOFXODWHG�DV�IROORZV��+RRNHV�ODZ���

(ODVWLF�H[WHQVLRQ��PP�� ��:�[�/�����(�[�$�

:� �DSSOLHG�ORDG��NJ�
/� �URSH�OHQJWK��PP�
(� �HODVWLF�PRGXOXV��NJ�PP��
$� �DUHD�RI�URSH���FLUFXPVFULEHG�FLUFOH��PP��

7KH�HODVWLF�H[WHQVLRQ�LV�YDOLG�XQWLO�WKH�SURSRUWLRQDOLW\�RU�HODVWLFLW\�OLPLW�LV�UHDFKHG��2QFH�WKH�ORDG�H[FHHGV�WKLV�OLPLW���H[WHQVLRQ�DF�

XQORDGHG�
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*HQHUDO�(�PRGXOH�RI�WKH�URSH�FRQVWUXFWLRQ

7\SH�RI�VWHHO�ZLUH�URSH (�PRGXOH

6SLUDO�VWUDQG��W\SH��[� �����

6SLUDO�VWUDQG��W\SH�&203$&7('��[� �����

6SLUDO�VWUDQG��W\SH��[�� �����

6SLUDO�VWUDQG��W\SH�&203$&7('��[�� �����

����

��SDUW�VLQJOH�FRQVWUXFWLRQV�ZLWK�VWHHO�FRUH��H�J���[��:5& ����

����

��SDUW�DVVHPEOLHV�ZLWK�VWHHO�FRUH��H�J���[���,:5& ����

&RPSDFWHG�FRQVWUXFWLRQV�ZLWK�VWHHO�FRUH��H�J��523(7(;�� ����

&RPSDFWHG�FRQVWUXFWLRQV�ZLWK�VWHHO�FRUH��H�J��'6&��'<)250 ����

0XOWL�VWUDQG��URWDWLRQ�UHVLVWDQW�FRQVWUXFWLRQV��H�J����[� ����

0XOWL�VWUDQG��URWDWLQJ�UHVLVWDQW�FRQVWUXFWLRQV��H�J����[� ����

0XOWL�VWUDQG��URWDWLQJ�UHVLVWDQW�FRPSDFWHG�FRQVWUXFWLRQV��H�J��5RSH7H[��� ����

(OHYDWRU�URSH�758/,)7��)���[��6�)&� ����

(OHYDWRU�URSH�758/,)7��63&���[��6�63&� ����

7\SH�RI�VWHHO�ZLUH�URSH (�PRGXOH

(OHYDWRU�URSH�758/,)7��6���[��6�,:5&��758/,)7��6���[��6�,:5&� ����

LQGLFDWHG�DUH�LQFUHDVHG�DQG�IRU�KLJKHU�VDIHW\�IDFWRUV�WKH\�UHGXFH�

7KH�SHUPDQHQW��QRQ�HODVWLF�H[WHQVLRQ�RI�WKH�VWHHO�FDXVHG�E\�WHQVLOH�ORDGV�H[FHHGLQJ�WKH�\LHOG�SRLQW�RI�WKH�PDWHULDO��,I�WKH�ORDG�H[�
FHHGV�WKH�/LPLW�RI�3URSRUWLRQDOLW\��WKH�UDWH�RI�H[WHQVLRQ�ZLOO�DFFHOHUDWH�DV�WKH�ORDG�LV�LQFUHDVHG��XQWLO�D�ORDGLQJ�LV�UHDFKHG�DW�ZKLFK�
FRQWLQXRXV�H[WHQVLRQ�ZLOO�FRPPHQFH��FDXVLQJ�WKH�ZLUH�URSH�WR�IUDFWXUH�ZLWKRXW�DQ\�IXUWKHU�LQFUHDVH�RI�ORDG�

R�&�DQG�WKHUHIRUH�WKH�FKDQJH�LQ�OHQJWK�RI�
��PHWUH�RI�URSH�SURGXFHG�E\�D�WHPSHUDWXUH�FKDQJH�RI�W�R�&�ZRXOG�EH�

ZKHUH�

W� �WHPSHUDWXUH�FKDQJH��R�&�
7KH�FKDQJH�ZLOO�EH�DQ�LQFUHDVH�LQ�OHQJWK�LI�WKH�WHPSHUDWXUH�ULVHV�DQG�D�GHFUHDVH�LQ�OHQJWK�LI�WKH�WHPSHUDWXUH�IDOOV�

7KH�HORQJDWLRQ�FDXVHG�E\�D�IUHH�URSH�HQG�EHLQJ�DOORZHG�WR�URWDWH�

7KH�HORQJDWLRQ�GXH�WR�LQWHU�ZLUH�ZHDU�ZKLFK�UHGXFHV�WKH�FURVV�VHFWLRQDO�DUHD�RI�VWHHO�DQG�SURGXFHV�H[WUD�FRQVWUXFWLRQDO�H[WHQ�
VLRQ�

7KH�WRWDO�HORQJDWLRQ�RI�D�����P�OHQJWK�RI�VWHHO�ZLUH�URSH�W\SH����PP�����ZLUHV���[���,:5&��DW�D�WHQVLRQ�RI����WRQQHV��VDIHW\�IDF�
WRU������DQG�ZLWK�DQ�LQFUHDVH�LQ�WHPSHUDWXUH�RI����&�

$FFRUGLQJ�WR�SKDVH���
3HUPDQHQW�FRQVWUXFWLRQDO�H[WHQVLRQ� �������[�WRWDO�URSH�OHQJWK� �������[�����P� �����PP�

$FFRUGLQJ�WR�SKDVH���
(ODVWLF�H[WHQVLRQ� ��:�[�/�����(�[�$�� ��������[�����������������[�������� �����PP�

$FFRUGLQJ�WR�SKDVH���
7KHUPDO�H[SDQVLRQ� �����������[�/�[�W� �����������[�����[���� ����PP�

� �����PP�������PP������PP� ������PP��



����

$FFRXQW�VKRXOG�EH�WDNHQ�RI�WKH�PD[LPXP�WHPSHUDWXUH�WKDW�FDQ�EH�UHDFKHG�E\�WKH�ZLUH�URSH�VOLQJ�LQ�VHU�

7KH�WDEOH�EHORZ�VXPPDULVHV�WKH�QHFHVVDU\�GH�UDWHG�ZRUNLQJ�ORDG�OLPLWV�RI�D�VOLQJ�GXH�WR�WHPSHUDWXUH��WDN�
LQJ�LQWR�DFFRXQW�WKH�W\SH�RI�URSH�WHUPLQDWLRQ��WKH�IHUUXOH�PDWHULDO�DQG�WKH�FRUH�RI�WKH�URSH�

:KHQ�ZLUH�URSH�VOLQJV�DUH�WR�EH�XVHG�LQ�WHPSHUDWXUHV�EHORZ������&�&(57(;�VKRXOG�EH�FRQVXOWHG�

7KH�XVH�RI�ZLUH�URSH�VOLQJV�ZLWKLQ�WKH�SHUPLVVLEOH�WHPSHUDWXUH�UDQJHV�JLYHQ�LQ�WKH�WDEOH�GRHV�QRW�UHTXLUH�
DQ\
SHUPDQHQW�UHGXFWLRQ�LQ�ZRUNLQJ�ORDG�OLPLW�ZKHQ�WKH�URSH�LV�UHWXUQHG�WR�DPELHQW�WHPSHUDWXUH�

7HUPLQDWLRQ� )HUUXOH� 5RSH

W\SH PDWHULDO FRUH

��������� ��������� ��������� ��������� ��������� ����W

)HUUXOH $OXPLQLXP )LEUH ��� 'R�QRW�XVH 'R�QRW�XVH 'R�QRW�XVH 'R�QRW�XVH 'R�QRW�XVH

)HUUXOH $OXPLQLXP 6WHHO ��� ��� 'R�QRW�XVH 'R�QRW�XVH 'R�QRW�XVH 'R�QRW�XVH

)HUUXOH 6WHHO )LEUH ��� 'R�QRW�XVH 'R�QRW�XVH 'R�QRW�XVH 'R�QRW�XVH 'R�QRW�XVH

)HUUXOH 6WHHO 6WHHO ��� ��� �� �� �� 'R�QRW�XVH

6SOLFH � )LEUH ��� 'R�QRW�XVH 'R�QRW�XVH 'R�QRW�XVH 'R�QRW�XVH 'R�QRW�XVH

6SOLFH � 6WHHO ��� ��� �� �� �� 'R�QRW�XVH

6RFNHW ]LQF�DOOR\ )LEUH ���������&�����

6RFNHW ]LQF�DOOR\ 6WHHO ����������&�����

6RFNHW ��FRPSRQHQW )LEUH ���������&�����

6RFNHW ��FRPSRQHQW 6WHHO ���������&�����

:LUH�URSH�VOLQJV�VKRXOG�QRW�EH�XVHG�HLWKHU�LPPHUVHG�LQ�DFLGLF�VROXWLRQV�RU�H[SRVHG�WR�DFLG�IXPHV�

&(57(;�VKRXOG�EH�FRQVXOWHG�LQ�FDVH�WKH�VOLQJV�DUH�WR�EH�H[SRVHG�WR�FKHPLFDOV�FRPELQHG�ZLWK�KLJK�WHPSHUDWXUH�



����

8VH�DQG�PDLQWHQDQFH
'UXP���&RUUHFW�&RLOLQJ
7KH�URWDWLRQ�GLUHFWLRQ�DQG�WKH�DWWDFKPHQW�SRLQW�RI�WKH�URSH�GHWHUPLQHV�ZKHWKHU�ULJKW�RU�OHIW�KDQG�OD\�URSH�VKRXOG�EH�XVHG��7R�GH�
WHUPLQH�WKH�FRUUHFW�URSH�WKH�IROORZLQJ�UXOH�VKRXOG�EH�IROORZHG�

5LJKW�WKUHDG�JURRYH�RQ�WKH�GUXP���OHIW�KDQG�OD\�URSH�
/HIW�WKUHDG�JURRYH�RQ�WKH�GUXP���ULJKW�KDQG�OD\�URSH��

:DUQLQJ�

3DVV�D�VKDIW�WKURXJK�WKH�UHHO�DQG�SODFH�WKH�UHHO�LQ�D�VXLWDEOH�VWDQG�ZKLFK�DOORZV�LW�WR�URWDWH�DQG�EH�EUDNHG�WR�DYRLG�RYHU�UXQ�GXULQJ�
LQVWDOODWLRQ��:KHUH�PXOWL�OD\HU�FRLOLQJ�LV�LQYROYHG�LW�PD\�EH�QHFHVVDU\�IRU�WKH�UHHO�WR�EH�SODFHG�LQ�HTXLSPHQW�ZKLFK�KDV�WKH�FDSDELO�
LW\�RI�SURYLGLQJ�D�EDFN�WHQVLRQ�WR�WKH�URSH�DV�LW�LV�EHLQJ�WUDQVIHUUHG�IURP�UHHO�WR�GUXP��7KLV�LV�WR�HQVXUH�WKDW�WKH�XQGHUOD\LQJ��DQG�
VXEVHTXHQW��ODSV�DUH�ZRXQG�WLJKWO\�RQ�WKH�GUXP�

:DUQLQJ��,QFRUUHFW�FRLOLQJ�PD\�FDXVH�VHYHUH�GDPDJH�WR�WKH�ZLUH�URSH�DV�ZHOO�DV�LWV�SHUIRUPDQFH��

5LJKW�KDQG�OD\�URSH�
)URP�ULJKW�WR�OHIW

5LJKW�KDQG�OD\�URSH�
)URP�OHIW�WR�ULJKW

/HIW�KDQG�OD\�URSH�
)URP�ULJKW�WR�OHIW

/HIW�KDQG�OD\�URSH�
)URP�OHIW�WR�ULJKW

&KHFN�WKH�JHQHUDO�FRQGLWLRQ�RI�WKH�GUXP��,I�WKH�GUXP�LV�JURRYHG��FKHFN�WKH�UDGLXV�DQG�SLWFK�DUH�FRPSDWLEOH�ZLWK�WKH�GLDPHWHU�RI�WKH�
QHZ�URSH�

:DUQLQJ��7KH�GUXP�FDQ�LQ�VRPH�FDVHV�FDXVH�GDPDJH�WR�WKH�URSH�DQG�OHDG�WR�HDUO\�GLVFDUG��,I�WKH�GUXP�GLDPHWHU�LV�
WRR�VPDOO�WKLV�FDQ�FDXVH�SHUPDQHQW�GLVWRUWLRQ�WR�WKH�URSH�ZKLFK�ZLOO�FDXVH�WR�HDUO\�GLVFDUG�RI�WKH�URSH�

'UXP���0XOWLSOH�/D\HUV

LI�WKH�ZURQJ�URSH�FRQVWUXFWLRQ�LV�XVHG�DQG�RU�E\�LQFRUUHFW�ZLQGLQJ�



����

'UXP���)OHHW�$QJOH

DGMDFHQW�ZUDS�RQ�WKH�GUXP��7KLV�FDQ�DOVR�OHDG�WR�WRUVLRQDO�SUREOHPV�

'UXP���&DSDFLW\
7KH�IROORZLQJ�IRUPXOD�JLYHV�DQ�DSSUR[LPDWH�LQGLFDWLRQ�RI�WKH�OHQJWK�RI�D�URSH�RI�D�JLYHQ�
GLDPHWHU��G���ZKLFK�FDQ�EH�LQVWDOOHG�RQWR�D�GUXP�

����G�

$��%�DQG�&�DUH�TXRWHG�LQ�PHWUHV�DQG�G�LQ�PLOOLPHWUHV�

1RWH�WKDW�URSHV�DUH�QRUPDOO\�PDQXIDFWXUHG�WR�D�PD[LPXP�RYHUVL]H�WROHUDQFH�RI�XS�WR����

%HIRUH�LQVWDOOLQJ�D�QHZ�URSH�WKH�VKHDYH�JURRYHV��OD\HUV�DQG�OXEULFDWLRQ�VKRXOG�EH�FKHFNHG�

0HDVXUH�WKH�JURRYH�GLDPHWHU�ZLWK�D�UDGLXV�JDXJH�DQG�FKHFN�WKH�JHQHUDO�FRQGLWLRQ�RI�WKH�JURRYH�
*URRYH�GLDPHWHU�VKDOO�EH�QRPLQDO�URSH�GLDPHWHU�����WR������������[�G�WR������[�G��

:DUQLQJ��:RUQ�VKHDYHV�VKRXOG�EH�UHSODFHG�UHIXUELVKHG�

6KHDYH�JURRYH�FRUUHFWWKH�URSH�
KDV�PD[LPDO�FRQWDFW�VXUIDFH�

6KHDYH�JURRYH�WRR�QDUURZ�
ZLUHV�DQG�VWUDQGV�LQ�WKH�URSH�
GHIRUPHG��ZKLFK�PHDQV�VKRUW�

OLIH�RI�WKH�URSH�

6KHDYH�JURRYH�WRR�ZLGHURSH�
KDV�EDG�VXSSRUW��ULVN�IRU�GH�
IRUP�RI�WKH�URSH�DQG�GDPDJHV�



����

0DLQWHQDQFH���/XEULFDWLRQ
:KHQ�D�ZLUH�URSH�LV�LQ�RSHUDWLRQ�WKH�LQGLYLGXDO�ZLUHV�UXE�DJDLQVW�HDFK�RWKHU��7R�UHGXFH�WKH�IULFWLRQ�WKH�URSH�LV�OXEULFDWHG�GXULQJ�
PDQXIDFWXUH��7KH�OXEULFDWLRQ�LPSURYHV�WKH�SHUIRUPDQFH�RI�WKH�URSH�DQG�LQFUHDVHV�LWV�OLIH��

&KHFN�WKH�OXEULFDWLRQ�RI�WKH�URSH�LPPHGLDWHO\�DIWHU�LQVWDOODWLRQ�DQG�FOHDQ�WKH�URSH�IURP�LQDSSURSULDWH�PDWHULDO��IRU�H[DPSOH�
VDQG�DQG�GLUW��SHULRGLFDOO\�WKH�URSH�VKRXOG�DOVR�EH�OXEULFDWHG�EHIRUH�XVH�

,W�LV�DOVR�LPSRUWDQW�WKDW�OXEULFDWLRQ�LV�PDGH�LQ�LQWHUYDOV�RI�WLPH�GHSHQGLQJ�RQ�RSHUDWLQJ�FRQGLWLRQV�DQG�LQWHQVLW\�RI�XVH�

:$51,1*�

&RQWDFW�&(57(;�IRU�IXUWKHU�DGYLFH�DQG�KHOS�RQ�OXEULFDWLRQ�

�
HQFH��WR�EH�H[SRVHG�WR�ZHDU�DQG�GDPDJH��

�DUH�WKH�PRVW�FRPPRQ�YLVLEOH�VLJQV�RI�GHWHULRUDWLRQ�

:HDU�LV�D�QRUPDO�IHDWXUH�RI�URSH�VHUYLFH�DQG�WKH�FRUUHFW�URSH�FRQVWUXFWLRQ�HQVXUHV�WKDW�LW�UHPDLQV�D�VHFRQGDU\�DVSHFW�RI�GHWHULR�
UDWLRQ��&RUUHFW�OXEULFDWLRQ�RI�WKH�URSH�PD\�KHOS�WR�UHGXFH�ERWK�RXWHU�DQG�LQQHU�ZHDU��

%URNHQ�ZLUHV�DUH�QRUPDO�IHDWXUHV�RI�URSH�VHUYLFH�WRZDUGV�WKH�HQG�RI�WKH�URSH
V�OLIH��UHVXOWLQJ�IURP�EHQGLQJ�IDWLJXH�DQG�ZHDU��7KH�
ORFDO�EUHDN�XS�RI�ZLUHV�PD\�LQGLFDWH�VRPH�PHFKDQLFDO�IDXOW�LQ�WKH�HTXLSPHQW��&RUUHFW�OXEULFDWLRQ�LQ�VHUYLFH�ZLOO�LQFUHDVH�IDWLJXH�
SHUIRUPDQFH�

'LVWRUWLRQV

&RUURVLRQ��ERWK�RXWHU�DQG�LQQHU��LQGLFDWH�XQVXLWDEOH�JUHDVH��3LWWLQJ�RQ�WKH�H[WHUQDO�ZLUH�VXUIDFH�FDQ�UHVXOW�LQ�EURNHQ�ZLUHV��,QQHU�
FRUURVLRQ�RFFXUV�LQ�VRPH�HQYLURQPHQWV�ZKHQ�OXEULFDWLRQ�LV�LQDGHTXDWH�RU�RI�D�XQVXLWDEOH�W\SH��$�UHGXFWLRQ�LQ�URSH�GLDPHWHU�ZLOO�

:$51,1*��'R�QRW�FXW�WKH�ZLUH��EHQG�LW�XQWLO�LW�EUHDNV��FORVH�WR�WKH�LQVLGH�RI�WKH�VWUDMG��7KLV�UHGXFHV�WKH�ULVN�RI�WKH�HQGV�RI�ZLUHV�
VWLFNLQJ�RXW�RI�WKH�URSH�

,QVSHFWLRQ ,QVSHFWLRQ ,QVSHFWLRQ +RZ�WR�UHPRYH�EURNHQ�ZLUHV

:URQJ

+RZ�WR�UHPRYH�EURNHQ�ZLUHV

5LJKW
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5RSH�GLVFDUG
'LVFDUG�WKH�ZLUH�URSH�LQ�DFFRUGDQFH�ZLWK�FXUUHQW�UHJXODWLRQV�RU�DFFRUGLQJ�WR�WKH�PDQXIDFWXUHUV�UHFRPPHQGDWLRQV�

7KH�SLFWXUHV�VKRZ�W\SLFDO�H[DPSOHV�RI�ZLUH�URSH�GHWHULRUDWLRQ��

:DUQLQJ��)DLOXUH�WR�WDNH�DGHTXDWH�SUHFDXWLRQV�FRXOG�UHVXOW�LQ�LQMXU\�

���0HFKDQLFDO�GDPDJH�GXH�
WR�URSH�PRYHPHQW�RYHU�VKDUS�
HGJH�SURMHFWLRQ�ZKLOLVW�XQGHU�

ORDG�

���/RFDOLVHG�ZHDU�GXH�WR�DEUD�
VLRQ�RQ�VXSSRUWLQJ�VWUXFWXUH��

9LEUDWLRQ�RI�URSH�EHWZHHQ�
GUXP�DQG�MLE�KHDG�VKHDYH�

���1DUURZ�SDWK�RI�ZHDU�
UHVXOWLQJ�LQ�IDWLJXH�IUDFWXUHV��

FDXVHG�E\�ZRUNLQJ�LQ�D�JURVVO\�
RYHUVL]H�JURRYH��RU�RYHU�VPDOO�

VXSSRUW�UROOHUV��

���7ZR�SDUDOOHO�SDWKV�RI�EURNHQ�
ZLUHV�LQGLFDWLYH�RI�EHQGLQJ�

WKURXJK�DQ�XQGHUVL]H�JURRYH�
LQ�WKH�VKHDYH��

���6HYHUH�ZHDU��DVVRFLDWHG�
ZLWK�KLJK�WUHDG�SUHVVXUH���

3URWUXVLRQ�RI�IULEUH�PDLQ�FRUH�

���6HYHUH�ZHDU�LQ�/DQJV�/D\��
FDXVHG�E\�DEUDVLRQ�DW�FURVV�

RYHU�SRLQWV�RQ�PXOLW�OD\HU�
FRLOLQJ�DSSOLFDWLRQ�

���&RUURVLRQ�RI�VHYHUH�GHJUHH�
FDXVHG�E\�LPPHUVLRQ�RI�URSH�
LQ�FKHPLFDOO\�WUHDWHG�ZDWHU

����,QWHUQDO�FRUURVLRQ�SURPL�
QHQW�ZKLOH�H[WHUQDO�VXUIDFH�

VKRZV�OLWWOH�HYLGHQFH�RI�
GHWHULRUDWLRQ��&RPSOHWH�ODFN�RI�
VWUDQG�JDS�VXJJHVWV�LQWHUQDO�

GHJUDGDWLRQ�

���7\SLFDO�ZLUH�IUDFWXUHV�DV�D�
UHVXOW�RI�EHQG�IDWLJXH�

����:LUH�IUDFWXUHV�DW�WKH�
VWUDQG��RU�FRUH�LQWHUIDFH��DV�

GLVWLFW�IURP��FURZQ��IUDFWXUHV��
FDXVHG�E\�IDLOXUH�RI�FRUH�VXS�

SRUW�

����%UHDN�XS�RI�WKH�VWHHO�FRUH�
UHVXOWLQJ�IURP�KLJW�VWUHVV�DS�

SOLFDWLRQ��1RWH�QLFNLQJ�RI�ZLUHV�
LQ�RXWHU�VWUDQGV��

����6WUDQG�FRUH�SURWUXVLRQ�DV�
D�UHVXOW�RI�WRUVLRQDO�XQEDODQFH�
FUHDWHG�E\��GURS�EDOO��DSSOLFD�

WLRQ��L�H��VKRFN�ORDGLQJ��

����7\SLFDO�H[DPSHO�RI�ORFDO�
LVHG�ZHDU�DQG�GHIRUPDWLRQ�

FUHDWHG�DW�D�SUHYLRXVO\�NLQNHG�
SRUWLRQ�RI�URSH�

����0XOWL�VWUDQG�URSH��ELUG�
FDJHG��GXH�WR�WRUVLRQDO�XQEDO�
DQFH��7\SLFDO�RI�EXLOG�XS�VHHQ�
DW�DQFKRUDJH�HQG�RI�PXOWLIDOO�

FUDQH�DSSOLFDWLRQ�

���3RUWUXVLRQ�RI�VWHHO�FRUH�
UHVXOWLQJ�IURP�VKRFN�ORDGLQJ�

����6XEVWDQWLDO�ZHDU�DQG�
VHYHUH�LQWHUQDO�FRUURVLRQ��+LJK�
WHQVLRQ�DEUDVLRQ�DQG�FRUURVLYH�
HQYLURQPHQW�DUH�FRPELQHG�LQ�

WKLV�H[DPSOH�
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