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)RU�\RXU�RZQ�VDIHW\�DQG�WKDW�RI�\RXU�SURGXFW��PDNH�VXUH�WR�IROORZ�WKH�VDIHW\�
SUHFDXWLRQV�EHORZ��)DLO�WR�IROORZ�WKH�LQVWUXFWLRQ�PD\�UHVXOW�LQ�VHULRXV�LQMXU\��
SURSHUW\�GDPDJH�RU�GHDWK��,PSURSHU�LQVWDOODWLRQ�RU�RSHUDWLRQ�ZLOO�YRLG�WKH�ZDUUDQW\��
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5LVN�RI�$FFLGHQWDO�'URZQLQJ��([WUHPH�FDXWLRQ�PXVW�EH�H[HUFLVHG�WR�SUHYHQW�
XQDXWKRUL]HG�DFFHVV�E\�FKLOGUHQ�
5LVN�RI�GURZQLQJ��,QVSHFW�WKH�VSD�FRYHU�UHJXODUO\�IRU�OHDN��SUHPDWXUH�ZHDU�DQG�
WHDU��GDPDJH�RU�VLJQV�RI�GHWHULRUDWLRQ��1HYHU�XVH�D�ZRUQ�RU�GDPDJHG�FRYHU��LW�
ZLOO�QRW�SURYLGH�WKH�OHYHO�RI�SURWHFWLRQ�UHTXLUHG�WR�SUHYHQW�XQVXSHUYLVHG�DFFHVV�
WR�WKH�VSD�E\�D�FKLOG�
5LVN�RI�GURZQLQJ��$OZD\V�ORFN�WKH�VSD�FRYHU�DIWHU�HDFK�XVH�
5LVN�RI�LQMXU\��,I�WKH�VXSSO\�FRUG�LV�GDPDJHG��LW�PXVW�EH�UHSODFHG�E\�WKH�PDQX�
IDFWXUHU��LWV�VHUYLFH�DJHQW�RU�VLPLODUO\�TXDOLILHG�SHUVRQV�LQ�RUGHU�WR�DYRLG�D�
KD]DUG�
5LVN�RI�(OHFWULF�6KRFN��'R�QRW�SHUPLW�DQ\�HOHFWULFDO�DSSOLDQFHV��VXFK�DV�D�OLJKW��
WHOHSKRQH��UDGLR�RU�WHOHYLVLRQ�ZLWKLQ����P����IHHW��RI�D�VSD�WXE�
5LVN�RI�(OHFWULF�6KRFN��'R�QRW�XVH�WKH�VSD�ZKHQ�LW�LV�UDLQLQJ��WKXQGHULQJ�RU�
OLJKWQLQJ�

7R�UHGXFH�WKH�ULVN�RI�HOHFWULF�VKRFN��GR�QRW�XVH�DQ�H[WHQVLRQ�FRUG��WLPHUV��SOXJ�
DGDSWRUV�RU�FRQYHUWHU�SOXJV�WR�FRQQHFW�WKH�XQLW�WR�HOHFWULF�VXSSO\��SURYLGH�D�
SURSHUO\�ORFDWHG�RXWOHW�
7UDQVSRUWDEOH�ZKLUOSRRO�EDWKV�DQG�VZLPPLQJ�SRROV�ZLWK�LQFRUSRUDWHG�KHDWLQJ�
HOHPHQWV�PXVW�EH�FRQQHFWHG�WR�D�JURXQGHG�PDLQV�VXSSO\�VRFNHW�ZLWK�D�VXSSO\�
FRUG�ILWWHG�ZLWK�D�SOXJ�DQG�35&'�ZLWK�D�WULSSLQJ�FXUUHQW�RI���P$�
3DUWV�FRQWDLQLQJ�OLYH�SDUWV��H[FHSW�SDUWV�VXSSOLHG�ZLWK�VDIHW\�H[WUD�ORZ�YROWDJH�
QRW�H[FHHGLQJ���9��PXVW�EH�LQDFFHVVLEOH�WR�RFFXSDQWV�LQ�WKH�VSD�
3DUWV�LQFRUSRUDWLQJ�HOHFWULFDO�FRPSRQHQWV��H[FHSW�UHPRWH�FRQWURO�GHYLFHV��PXVW�
EH�ORFDWHG�RU�IL[HG�VR�WKDW�WKH\�FDQQRW�IDOO�LQWR�WKH�VSD�
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(OHFWULF�LQVWDOODWLRQ�VKRXOG�IXOILOO�WKH�ORFDO�UHTXLUHPHQW�RU�VWDQGDUGV�
7KH�ZLUHG�FRQWUROOHU�VKDOO�EH�SURSHUO\�VWRUHG�DW�WKH�VLGH�SRFNHW�ZKHQ�QRW�XVHG��
WR�SURWHFW�WKH�FRQWUROOHU�IURP�IDOOLQJ�RU�RWKHU�IDFWRUV��
7KLV�DSSOLDQFH�FDQ�EH�XVHG�E\�FKLOGUHQ�DJHG�IURP���\HDUV�DQG�DERYH�DQG�
SHUVRQV�ZLWK�UHGXFHG�SK\VLFDO��VHQVRU\�RU�PHQWDO�FDSDELOLWLHV�RU�ODFN�RI�
H[SHULHQFH�DQG�NQRZOHGJH�LI�WKH\�KDYH�EHHQ�JLYHQ�VXSHUYLVLRQ�RU�LQVWUXFWLRQ�
FRQFHUQLQJ�XVH�RI�WKH�DSSOLDQFH�LQ�D�VDIH�ZD\�DQG�XQGHUVWDQG�WKH�KD]DUGV�
LQYROYHG��&KLOGUHQ�VKDOO�QRW�SOD\�ZLWK�WKH�DSSOLDQFH��&OHDQLQJ�DQG�XVHU�
PDLQWHQDQFH�VKDOO�QRW�EH�PDGH�E\�FKLOGUHQ�ZLWKRXW�VXSHUYLVLRQ�
7R�UHGXFH�WKH�ULVN�RU�LQMXU\��GR�QRW�SHUPLW�FKLOGUHQ�XVH�WKLV�SURGXFW�XQOHVV�WKH\�
DUH�FORVHO\�VXSHUYLVHG�DOO�WLPHV�
7R�UHGXFH�WKH�ULVN�RI�FKLOG�GURZQLQJ��VXSHUYLVH�FKLOGUHQ�DOO�WLPHV��$WWDFK�DQG�
ORFN�VSD�FRYHU�DIWHU�HDFK�XVH�
0DNH�VXUH�WKH�IORRU�LV�FDSDEOH�RI�VXSSRUWLQJ�WKH�H[SHFWHG�ORDG��ZKLFK�\RX�FDQ�
ILQG�IURP�WKH�VSHF�VKHHW��FDOFXODWH�WKH�H[SHFWHG�ORDG�RI�ZDWHU�FDSDFLW\�SOXV�WRWDO�
ZHLJKW�
$GHTXDWH�GUDLQLQJ�V\VWHP�PXVW�EH�SURYLGHG�DURXQG�WKH�VSD�WR�GHDO�ZLWK�
RYHUIORZ�ZDWHU�
7R�UHGXFH�WKH�ULVN�RI�LQMXU\�
D��/RZHU�ZDWHU�WHPSHUDWXUHV�DUH�UHFRPPHQGHG�IRU�\RXQJ�FKLOGUHQ�DQG�ZKHQ�

VSD�XVH�H[FHHGV����PLQXWHV��,Q�RUGHU�WR�DYRLG�WKH�SRVVLELOLW\�RI�K\SHUWKHUPLD�
�KHDW�VWUHVV��RFFXUULQJ�LW�LV�UHFRPPHQGHG�WKDW�WKH�DYHUDJH�WHPSHUDWXUH�RI�
VSD�SRRO�ZDWHU�VKRXOG�QRW�H[FHHG����&�����)��

E��6LQFH�H[FHVVLYH�ZDWHU�WHPSHUDWXUHV�KDYH�D�KLJK�SRWHQWLDO�IRU�FDXVLQJ�IHWDO�
GDPDJH�GXULQJ�WKH�HDUO\�PRQWKV�RI�SUHJQDQF\��SUHJQDQW�RU�SRVVLEO\�SUHJQDQW�
ZRPHQ�VKRXOG�OLPLW�VSD�ZDWHU�WHPSHUDWXUHV�WR����&�����)��

F��%HIRUH�HQWHULQJ�D�VSD�RU�KRW�WXE�WKH�XVHU�VKRXOG�PHDVXUH�WKH�ZDWHU
WHPSHUDWXUH�ZLWK�DQ�DFFXUDWH�WKHUPRPHWHU�VLQFH�WKH�WROHUDQFH�RI�ZDWHU�
WHPSHUDWXUH�UHJXODWLQJ�GHYLFHV�YDULHV�

G��7KH�XVH�RI�DOFRKRO��GUXJV�RU�PHGLFDWLRQ�EHIRUH�RU�GXULQJ�VSD�XVH�PD\�OHDG�WR�
XQFRQVFLRXVQHVV�ZLWK�WKH�SRVVLELOLW\�RU�GURZQLQJ�

H��7KH�XVH�RI�DOFRKRO��GUXJV��RU�PHGLFDWLRQ�FDQ�JUHDWO\�LQFUHDVH�WKH�ULVN�RI�IDWDO�
K\SHUWKHUPLD�LQ�VSDV�

I���7KH�FDXVHV�DQG�V\PSWRPV�RI�K\SHUWKHUPLD�PD\�EH�GHVFULEHG�DV�IROORZV��
+\SHUWKHUPLD�RFFXUV�ZKHQ�WKH�LQWHUQDO�WHPSHUDWXUH�RI�ERG\�UHDFKHV�D�OHYHO�
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VHYHUDO�GHJUHHV�DERYH�WKH�QRUPDO�ERG\�WHPSHUDWXUH����&������)���7KH�
V\PSWRPV�RI�K\SHUWKHUPLD�LQFOXGH�DQ�LQFUHDVH�LQ�WKH�LQWHUQDO�WHPSHUDWXUH�RI�
ERG\��GL]]LQHVV��OHWKDUJ\��GURZVLQHVV��DQG�IDLQWLQJ��7KH�HIIHFW�RI�K\SHUHPLD�
LQFOXGH�IDLOXUH�WR�SHUFHLYH�KHDW��IDLOXUH�WR�UHFRJQL]H�WKH�QHHG�WR�H[LW�VSD��
XQDZDUHQHVV�RI�LPSHQGLQJ�KD]DUG��IHWDO�GDPDJH�LQ�SUHJQDQW�ZRPHQ��
SK\VLFDO�LQDELOLW\�WR�H[LW�WKH�VSD��DQG�XQFRQVFLRXVQHVV�UHVXOWLQJ�LQ�WKH�GDQJHU�
RI�GURZQLQJ�

J��2EHVH�SHUVRQV�RU�SHUVRQV�ZLWK�D�KLVWRU\�RI�KHDUW�GLVHDVH��ORZ�RU�KLJK�EORRG�
SUHVVXUH��FLUFXODWRU\�V\VWHP�SUREOHP��RU�GLDEHWHV�VKRXOG�FRQVXOW�D�SK\VLFLDQ�
EHIRUH�XVLQJ�D�VSD�

K��3HUVRQV�XVLQJ�PHGLFDWLRQ�VKRXOG�FRQVXOW�D�SK\VLFLDQ�EHIRUH�XVLQJ�D�VSD�
VLQFH�VRPH�PHGLFDWLRQ�PD\�LQGXFH�GURZVLQHVV�ZKLOH�RWKHU�PHGLFDWLRQ�PD\�
DIIHFW�KHDUW�UDWH��EORRG�SUHVVXUH��DQG�FLUFXODWLRQ�

L���&KHFN�ZLWK�GRFWRU�EHIRUH�XVH�LI�SUHJQDQW��GLDEHWLF��LQ�SRRU�KHDOWK��RU�XQGHU�
PHGLFDO�FDUH�

3HRSOH�ZLWK�LQIHFWLRXV�GLVHDVH�VKRXOG�QRW�XVH�D�VSD�RU�KRW�WXE�
7R�DYRLG�LQMXU\�H[HUFLVH�FDUH�ZKHQ�HQWHULQJ�RU�H[LVWLQJ�WKH�VSD�RU�KRW�WXE�
:DWHU�WHPSHUDWXUH�LQ�H[FHVV�RI����&�����)��PD\�EH�LQMXULRXV�WR�\RXU�KHDOWK�
1HYHU�XVH�D�VSD�RU�KRW�WXE�DORQH�RU�DOORZ�RWKHUV�WR�XVH�WKH�VSD�DORQH�
'R�QRW�XVH�D�VSD�RU�KRW�WXE�LPPHGLDWHO\�IROORZLQJ�VWUHQXRXV�H[HUFLVH�
6SD�KHDW�LQ�FRQMXQFWLRQ�ZLWK�DOFRKRO��GUXJV��RU�PHGLFDWLRQ�FDQ�FDXVH�XQFRQ�
VFLRXVQHVV�
([LW�LPPHGLDWHO\�LI�XQFRPIRUWDEOH��GL]]\��RU�VOHHS\��6SD�KHDW�FDQ�FDXVH�K\SHU�
WKHUPLD�DQG�XQFRQVFLRXVQHVV�
'R�QRW�SXW�WKH�VSD�XQGHU���&����)��HQYLURQPHQW�LQ�RUGHU�WR�DYRLG�IUHH]LQJ�LI�
WKHUH�LV�VWLOO�ZDWHU�LQ�WKH�SRRO��
,W¶V�KHOSIXO�WR�SXW�WHPS�EDUULHU�PDW�LQ�EHWZHHQ�WKH�VSD�SRRO�DQG�WKH�JURXQG��
6LPLODU�PDW�ZKLFK�LV�PDGH�RI�IRDP�PDWHULDO�RU�RWKHU�PDWHULDOV�ZLWK�KHDW�EDUULHU�
IXQFWLRQ�FDQ�DOVR�EH�XVHG��'R�QRW�WXUQ�RQ�WKH�VSD�ZKHQ�WKH�ZDWHU�LV�IUR]HQ�
1HYHU�SRXU�ZDWHU�ZLWK�D�WHPSHUDWXUH�KLJKHU�WKDQ����&�����)��LQWR�WKH�VSD�
GLUHFWO\�
$OZD\V�XQSOXJ�WKLV�SURGXFW�IURP�WKH�HOHFWULFDO�RXWOHW�EHIRUH�UHPRYLQJ��FOHDQLQJ��
VHUYLFLQJ�RU�PDNLQJ�DQ\�DGMXVWPHQW�WR�WKH�SURGXFW�
1HYHU�MXPS�RU�GLYH�LQWR�D�VSD�RU�DQ\�VKDOORZ�ERG\�RI�ZDWHU�
1R�SDUW�RI�WKH�HOHFWULF�DSSOLDQFH�LV�WR�EH�ORFDWHG�DERYH�WKH�EDWK�GXULQJ�XVH�
'R�QRW�EXU\�WKH�HOHFWULFDO�FRUG��/RFDWH�WKH�FRUG�ZKHUH�LW�ZLOO�QRW�EH�GDPDJHG�E\�
ODZQ�PRZHUV��KHGJH�WULPPHUV�DQG�RWKHU�HTXLSPHQW�
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'R�QRW�DWWHPSW�WR�SOXJ�LQ�RU�XQSOXJ�WKLV�SURGXFW�ZKLOH�VWDQGLQJ�LQ�ZDWHU�RU�ZKHQ�
\RXU�KDQGV�DUH�ZHW�
'R�QRW�XVH�WKH�VSD�LI�GDPDJHG�LQ�GHOLYHU\�DQG�RU�PDOIXQFWLRQLQJ�LQ�DQ\�ZD\��
&RQWDFW�WKH�06SD�VHUYLFH�FHQWHU�IRU�IXUWKHU�GLUHFWLRQ�
.HHS�DOO�SHWV�DZD\�IURP�WKH�VSD�WR�DYRLG�DQ\�GDPDJH�
'R�QRW�DGG�EDWK�RLO�RU�EDWK�VDOW�WR�WKH�VSD�ZDWHU�

$OZD\V�DGG�FKHPLFDOV�WR�ZDWHU��QHYHU�DGG�ZDWHU�WR�FKHPLFDOV��$GGLQJ�ZDWHU�WR�
FKHPLFDOV�PD\�FDXVH�VWURQJ�IXPHV�RU�YLROHQW�UHDFWLRQV�DQG�KD]DUGRXV�FKHPLFDO�
VSUD\�
)RU�ZDWHU�DOUHDG\�XVHG��GLVFKDUJH�LW�LQ�WLPH�RU�XVH�ZDWHU�FKHPLFDOV�IRU�FOHDQLQJ��
8VXDOO\�FKDQJH�ZDWHU�HYHU\�����GD\V�
8VH�0VSD�FKHPLFDO�NLW�IRU�GLVLQIHFWLRQ�LQ�DFFRUGDQFH�ZLWK�PDQXIDFWXUH¶V�
LQVWUXFWLRQV�
'R�QRW�OHDYH�RU�VHW�XS�WKH�VSD�LQ�WHPSHUDWXUH�ORZHU�WKDQ���&����)��LI�KHDWHU�LV�
QRW�RSHUDWLQJ�
$OZD\V�HQWHU�DQG�H[LW�WKH�VSD�RU�KRW�WXE�VORZO\�DQG�FDXWLRXVO\��&DXWLRQ�RI�ZHW�
IORRU�
7R�DYRLG�GDPDJH�WR�WKH�SXPS��QHYHU�WXUQ�RQ�WKH�VSD�RU�KRW�WXEV�XQOHVV�LW�LV�
ILOOHG�ZLWK�ZDWHU�WR�WKH�PLQLPXP�ZDWHU�OLQH�
3ODFH�WKH�VSD�RU�KRW�WXE�RQO\�RQ�D�SURSHUO\�SUHSDUHG�VLWH�WKDW�FDQ�ZLWKVWDQG�WKH�
IORRU�ORDGLQJ�UHTXLUHPHQW�RI�WKH�VSD�
'R�QRW�OHDYH�WKH�VSD�HPSW\�IRU�H[WHQGHG�SHULRG�RI�WLPH��'UDLQ�DZD\�ZDWHU�
LQVLGH�WKH�SRRO�WKRURXJKO\�IRU�ORQJ�WLPH�GLVXVH��'R�QRW�H[SRVH�WKH�VSD�XQGHU�
GLUHFW�VXQVKLQH��&KHFN�UHJXODUO\�EHIRUH�HDFK�XVH��3XW�DZD\�WKH�VSD�RU�IHQFH�LW�
XS�LQ�WLPH�DIWHU�XVLQJ�
2SHQ�WKH�VSD�WRS�OLG�ZKHQ�WKH�%XEEOH�IXQFWLRQ�LV�RQ�
,Q�RUGHU�WR�DYRLG�D�KD]DUG�GXH�WR�LQDGYHUWHQW�UHVHWWLQJ�RI�WKH�WKHUPDO�FXW�RXW��
WKLV�DSSOLDQFH�PXVW�QRW�EH�VXSSOLHG�WKURXJK�DQ�H[WHUQDO�VZLWFKLQJ�GHYLFH��VXFK�
DV�D�WLPHU��RU�FRQQHFWHG�WR�D�FLUFXLW�WKDW�LV�UHJXODUO\�VZLWFKHG�RQ�DQG�RII�E\�WKH�
XWLOLW\�
5HIHU�WR�UHOHYDQW�FKDSWHU�IRU�GHWDLOV�FRQFHUQLQJ�FOHDQLQJ�DQG�RWKHU�
PDLQWHQDQFH�
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:DUQLQJ��:DWHU�SURWHFWLRQ�OHYHOV�RI�DSSOLDQFH�DW�GLIIHUHQW�SURGXFW�]RQHV�DUH�
GLIIHUHQW�VHH�WKH�IROORZLQJ�VFKHPH����,QVWDOODWLRQ�UHJXODWLRQV�FRPSO\�WR�,(&�
������������

127(���7KH�PHDVXUHG�]RQH�GLPHQVLRQV�DUH�OLPLWHG�E\�ZDOOV�DQG�IL[HG�SDUWLWLRQV�

=RQHV

=RQH��

=RQH��

=RQH��

'HVFULSWLRQ�RI�WKH�]RQHV

=RQH���LV�WKH�LQWHULRQ�RI�WKH�EDVLQ�LQFOXGLQJ�DQ\�UHFHVVHV�LQ�WKHLU�
ZDOOV�RU�IORRUV�

=RQH���LV�OLPLWHG�E\
���=RQH��
���$�YHUWLFDO�SODQH��P�IURP�WKH�ULP�RI�WKH�EDVLQ�
���7KH�IORRU�RU�WKH�VXUIDFH�H[SHFWHG�WK�EH�RFFXSLHG�E\�SHUVRQV�
���7KH�KRUL]RQWDO�SODQH����P�DERYH�WKH�IORRU�RU�WKH�VXUIDFH

=RQH���LV�OLPLWHG�E\
���$�YHUWLFDO�SODQH�H[WHUQDO�WK�]RQH���DQG�SDUDOOHO�SODQH����P�
IURP�WKH�IRUPHU�

���%\�WKH�IORRU�RU�VXUIDFH�LQWHQGHG�WR�EH�RFFXSLHG�E\�SHUVRQV�
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0DVVDJH�$LU�%ORZHU

)LOWHU�3XPS

&RQWURO�6\VWHP�6SHFV
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����:
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3DFNDJLQJ�FRQWHQW�

127(��'UDZLQJV�IRU�LOOXVWUDWLRQ�SXUSRVH�RQO\��$FWXDO�SURGXFW�PD\�YDU\��1RW�WR�VFDOH��
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63$�FRYHU�ZLWK�EXFNOH�DQG�LQIODWDEOH�EODGGHU

6SD�WXE

&RQWURO�ER[���ZLUHG�FRQWUROOHU�DQG�8�VKDSH�FRYHU

-20%2�����´�KLJK�SUHVVXUH�SXPS��LQIODWLRQ�KRVH��SUHVVXUH�JDXJH��VHDO�ULQJ

+HDW�SUHVHUYDWLRQ�IRDP�PDW

)LOWHU�FDUWULGJH

6SD�GUDLQ�YDOYH�DGDSWRU

:UHQFK�IRU�ILOWHU

:UHQFK�IRU�YDOYH

5HSDLU�NLW

,QVWUXFWLRQ�'9'

127(��:KHQ�RUGHULQJ�SDUWV��EH�VXUH�WR�TXRWH�WKH�PRGHO�QXPEHU�DQG�SDUW�QXPEHUV��
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7KH�VSD�FDQ�EH�LQVWDOOHG�LQGRRU�DQG�RXWGRRU�DURXQG����PLQXWHV�E\�DW�OHDVW�RQH�SHUVRQ��)RU�KRXVHKROG�XVH
RQO\��)RU�KRXVHKROG�XVH�RQO\�
7KH�VSD�PXVW�EH�VHW�XS�RQ�D�IODW��VPRRWK�DQG�VXSSRUWLQJ�VXUIDFH�WKDW�LV�FDSDEOH�RI�VXSSRUWLQJ�WKH
PD[LPXP�ORDG�RI�WKH�ILOOHG�VSD�ZLWK�OLVWHG�PD[LPXP�RFFXSDQWV�
0DNH�VXUH�WKH�DUHD�LV�IUHH�RI�VKDUS�REMHFWV�XQGHU�RU�DURXQG�WKH�VSD��8QHYHQ�RI�XQVRXQG�VXUIDFHV�FDQ
GDPDJH�WKH�VSD�DQG�YRLG�\RXU�ZDUUDQW\��/HYHO�WKH�VXUIDFH�EHIRUH�ILOOLQJ�VSD�ZLWK�ZDWHU�
3URYLGH�DGHTXDWH�GUDLQDJH�V\VWHP�DURXQG�WKH�VSD�WR�GHDO�ZLWK�RYHUIORZ�ZDWHU�DQG�VSODVKHV�
0DNH�VXUH�WKHUH�LV�HQRXJK�FOHDUDQFH�DURXQG�WKH�VSD�IRU�IXOO�DFFHVV�WR�WKH�VSD�HTXLSPHQW�IRU�PDLQWHQDQFH
DQG�RU�VHUYLFH�

6LWH�SUHSDUDWLRQ�DQG�UHTXLUHPHQWV

9HULI\�WKH�VXSSRUWLQJ�IORRU�FDQ�VXSSRUW�WKH�ILOOHG�ZHLJKW�RI�VSD�ZLWK�PD[LPXP�QXPEHU�RI�RFFXSDQWV��&KHFN�
ZLWK�D�TXDOLILHG�FRQWUDFWRU�RU�VWUXFWXUDO�HQJLQHHU�WR�YHULI\�WKH�UHTXLUHPHQW�
0DNH�VXUH�WKH�IORRU�LV�ZDWHU�UHVLVWDQW�DQG�SURYLGHV�QRQ�VOLS�VXUIDFH��'R�QRW�LQVWDOO�WKH�VSD�RQ�D�FDUSHW�RI�
DQ\�RWKHU�PDWHULDO�WKDW�FRXOG�GDPDJHG�E\�WKH�PRLVWXUH�
+XPLGLW\�LV�D�QDWXUDOO\�VLGH�HIIHFW�RI�LQGRRU�VSD�LQVWDOODWLRQ��7KH�URRP�VKDOO�EH�SURSHUO\�YHQWLODWHG�WR�DOORZ�
PRLVWXUH�WR�HVFDSH��,QVWDOO�D�YHQWLODWLQJ�V\VWHP�WR�SUHYHQW�H[FHVV�FRQGHQVDWLRQ�PRLVWXUH�LQ�WKH�URRP��

$GGLWLRQDO�UHTXLUHPHQWV�IRU�LQGRRU�LQVWDOODWLRQ



��

0DNH�VXUH�WR�VHW�XS�WKH�VSD�RQ�D�ILUP��OHYHO�DQG�VPRRWK�VXUIDFH�WKDW�LV�VWURQJ�HQRXJK�WR�VXSSRUW�WKH�IXOO�
ZHLJKW�RI�WKH�ILOOHG�VSD�DQG�PD[LPXP�RFFXSDQWV�
'R�QRW�VHW�XS�WKH�VSD�RQ�JUDVV�RU�GLUW��DV�WKLV�LQFUHDVHV�WKH�DPRXQW�RI�GHEULV�HQWHULQJ�WKH�VSD��DQG�
GDPDJH�WKH�VSD�IORRU��
'R�QRW�OHDYH�WKH�VSD�WXE�H[SRVHG�WR�GLUHFW�VXQ�OLJKW�IRU�H[WHQG�SHULRG�RI�WLPH�
,W�LV�WKH�SRVVLEOH�WR�LQVWDOO�DQG�OHDYH�WKH�VSD�RXWVLGH�DW�D�WHPSHUDWXUH�QRW�ORZHU�WKDQ���&����)��DQG�WKH�
ZDWHU�LQVLGH�WKH�FLUFXODWLRQ�V\VWHP��SXPS��SLSH�DUH�QRW�IUR]HQ��3XW�D�+HDW�3UHVHUYDWLRQ�0DW�LQ�EHWZHHQ�WKH�
VSD�ERWWRP�DQG�WKH�JURXQG�WR�SUHYHQW�KHDW�ORVV�IURP�WKH�ERWWRP�RI�WKH�VSD�DQG�WR�SURYLGH�EHWWHU�KHDW�
UHWHQWLRQ��

$GGLWLRQDO�UHTXLUHPHQWV�IRU�RXWGRRU�LQVWDOODWLRQ

3OXJ�WKH�PDFKLQH�LQWR�WKH�PDLQV��
3UHVV�WKH�5(6(7�EXWWRQ�RQ�WKH�35&'��7KH�LQGLFDWRU�WXUQV�UHG�
3UHVV�WKH�7(67�EXWWRQ�RQ�WKH�35&'��7KH�35&'�LQGLFDWRU�VKRXOG�VKXW�RII��,I�WKH�35&'�LQGLFDWRU�GRHV�QRW�WXUQ�
RII��WKH�35&'�LV�IDXOW\��'R�QRW�XVH�WKH�VSD��&RQWDFW�D�TXDOLILHG�HOHFWULFLDQ�WR�FRUUHFW�WKH�IDXOW�
3UHVV�WKH�5(6(7�EXWWRQ�RQ�WKH�35&'�DJDLQ��7KH�LQGLFDWRU�VKRXOG�WXUQ�UHG��,I�\HV��WKH�VSD�LV�UHDG\�IRU�XVH��

��
��
��

��

35&'�7HVWLQJ

5LVN�RI�HOHFWULF�VKRFN��7KLV�SURGXFW�LV�SURYLGHG�ZLWK�D�35&'�ORFDWHG�DW�WKH�HQG�RI�WKH�SRZHU�FRUG��7KH�
35&'�PXVW�WHVWHG�EHIRUH�HDFK�XVH��'R�QRW�XVH�WKH�VSD�LI�WKH�35&'�GRHV�QRW�IXQFWLRQ�SURSHUO\��'LVFRQQHFW�
WKH�SRZHU�FRUG�XQWLO�WKH�IDXOW�KDV�EHHQ�LGHQWLILHG�DQG�FRUUHFWHG��&RQWDFW�D�OLFHQVHG�HOHFWULFLDQ�WR�FRUUHFW�WKH�
IDXOW��7KHUH�DUH�QR�VHUYLFHDEOH�SDUWV�LQ�VLGH�WKH�35&'��2SHQLQJ�WKH�35&'�ZLOO�YRLG�WKH�ZDUUDQW\��

�����:$51,1*

/2$'

/,1(

7(67�%()25(�86(

7(67

5(6(7

7(67

5(6(7

212))
5('%/$&.

�� ��

5(6(7
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7(67
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7(67�%()25(�86(

7(67

5(6(7

7(67

5(6(7

212))
5('%/$&.

6SD�&RQWURO�8QLW�&RQQHFWHG�([WHUQDO�(TXLSRWHQWLDO�%RQGLQJ�&RQGXFWRUV

$�TXDOLILHG�HOHFWULFLDQ�VKDOO�ZLUH�WKH�VSD�FRQWURO�XQLW�WR�WKH�KRXVHKROG�HTXLSRWHQWLDO�WHUPLQDO�XVLQJ�D�PLQLPXP�
���PPð�VROLG�FRSSHU�FRQGXFWRU�



��

63$�6(7�83
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�

����&RQQHFW�WKH�FRQWURO�ER[�WR�WKH�VSD�SRRO�LQ�ULJKW�RUGHU���7KHUH�VKRXOG�EH�VHDOLQJ�ULQJ�DW�HDFK�FRQQHFWLRQ�SRLQW��

���8QVFUHZ�WKH�YDOYH�FDS�DQG�PDNH�VXUH�WKDW�WKH�FHQWHU�YDOYH�SLQ�LV�LQ�WKH�³83´�SRVLWLRQ��,I�LW�LV�LQ�WKH�³'2:1´�
SRVLWLRQ��SUHVV�GRZQ�RQ�WKH�YDOYH�SLQ�DQG�WXUQ�LW�FRXQWHUFORFNZLVH�XQWLO�LW�SRSV�XS�

���$WWDFK�WKH�SUHVVXUH�JDXJH�DQG�WKH�SXPS�KRVH�WR�WKH�JDXJH�KRXVLQJ�RQ�WKH�SXPS�DQG�VHFXUH�LW�WLJKWO\��&RQQHFW�
WKH�SXPS�QR]]OH�LQWR�WKH�YDOYH�UHFHSWDFOH�RQ�WKH�VSD�ERG\��DQG�WLJKWHQ�LW�FORFNZLVH�

���6WDUW�SXPSLQJ�DLU�LQWR�WKH�ERDUG�E\�VOLGLQJ�WKH�SXPS�SLVWRQ�XS�DQG�GRZQ��LQIODWH�XQWLO�\RX�UHDFK�WKH�UHTXLUHG�
SUHVVXUH��������36,��2WKHUZLVH�WKHUH�ZLOO�EH�IROG�PDUN�RQ�WKH�VSD�ERG\�

����6SUHDG�RXW�DQG�FRQQHFW�WKH���SFV�IRDP�PDW�DW�D�FOHDUHG�DUHD��+HDW�3UHVHUYDWLRQ�0DW�SUHYHQWV�KHDW�ORVV�IURP�
WKH�ERWWRP�RI�WKH�XQLW�

����3XW�WKH�SRRO�ERG\�RQ�WKH�PDW��QRWH�WKDW�WKH�GUDLQ�YDOYH�LV�LQ�WKH�DSSURSULDWH�DUHD�

�

�
�



��

�����7XUQ�RQ�WKH�+HDWHU�RQ�WKH�FRQWUROOHU��UHIHU�WR�WKH�³&RQWUROOHU�RSHUDWLRQ´�VHFWLRQ���0D[LPXP�KHDWLQJ�
WHPSHUDWXUH�LV����&�����)���+RXUO\�KHDWLQJ�UDWH�LV�DERXW���&�����&�����)�����)��IRU���DQG�����SHUVRQV��
����&���&�����)�����)��IRU���SHUVRQV�DQG�����&�����&���)���)��IRU���SHUVRQV�

�

���

���

/RFN 8QORFN

���:DWHU�)LOOLQJ

�����&KHFN�WKH�VSD�OLQHU�LV�DW�WKH�VHOHFWHG�DUHD�DQG�SRLQW�WKH�
GUDLQ�YDOYH�WRZDUG�D�VXLWDEOH�GUDLQLQJ�DUHD�EHIRUH�
LQIODWLRQ��0DNH�VXUH�WKH�GUDLQ�YDOYH�LV�VHFXUHO\�
WLJKWHQHG�

�����)LOO�WKH�VSD�WXE�ZLWK�IUHVK�ZDWHU�WR�D�OHYHO�EHWZHHQ�
0LQLPXP�DQG�0D[LPXP�OLQH�PDUNHG�RQ�WKH�LQVLGH�RI�WKH�

�������VSD�ZDOO�

'R�QRW�RYHU�ILOO�WKH�VSD��,W�LV�UHFRPPHQGHG�WR�ILOO�WKH�VSD�ZLWK�OXNHZDUP�ZDWHU�IRU�TXLFN�KHDWLQJ�DQG�HQHUJ\�
VDYLQJ�

:$51,1*�

IDLOXUH�

���&�����)��LQWR�WKH�VSD�GLUHFWO\�

ZDWHU�UHDFKHV�WKH�0LQLPXP�OLQH�

�����&KHFN�WKH�FRQQHFWLQJ�WXE�DQG�PDNH�VXUH�WKHUH�LV�QR�ZDWHU�
VHHSLQJ��$VVHPEOH�WKH�³8´�VKDSH�FRYHU�

�����,QVHUW�WKH�LQIODWDEOH�EODGGHU�LQWR�WKH�EXFNOHG�FRYHU���.HHS�YDOYH�
DQG�SULQWLQJ�WRZDUGV�RXWVLGH�

�����,QIODWH�WKH�EODGGHU�ZLWK�WKH�KDQG�SXPS�

�����3ODFH�WKH�FRYHU�RYHU�WKH�VSD�WXE�DQG�LQVHUW�WKH�EXFNOH�WR�WKH�
EDVH�WKDW�DWWDFKHG�RQ�WKH�VSD�WXE�

���

/RFN�WKH�%XFNOH

FRYHU�EXFNOH��XQWLO�\RX�KHDU�D�³&OLFN´�VRXQG�

8QORFN�WKH�%XFNOH

GRZQ�WKH�URXQG�GRW�LQ�FHQWHU�LQ�WKH�VDPH�WLPH��3UHVV�
GRZQ�WKH�FHQWHU�EXWWRQ�DQG�UHOHDVH�WKH�ORFN�



&21752//(5�23(5$7,21

7HPSHUDWXUH�GLVSOD\��SUHVV�5(6(7�RQ�35&'��WKH�VFUHHQ�VKRZV�FXUUHQW�WHPSHUDWXUH

+HDWHU�%XWWRQ��3UHVV�+($7(5�EXWWRQ�WR�WXUQ�WKH�IXQFWLRQ�RQ�RII�
0HDQZKLOH��WKH�ILOWHU�ZLOO�DXWRPDWLFDOO\�UXQ�DQG�WHVW�IRU���V��7KH�+($7(5�EXWWRQ�LV�JUHHQ�ZLWKLQ�
��V��,I�WKHUH�LV�QR�DEQRUPDOLW\��WKH�KHDWLQJ�VWDUWV�XQWLO�WKH�WHPSHUDWXUH�UHDFKHV�VHWWLQJ�YDOXH��$IWHU�
WKH�FXUUHQW�ZDWHU�WHPSHUDWXUH�GURSV�EHORZ�WKH�VHWWLQJ�WHPSHUDWXUH��WKH�KHDWLQJ�V\VWHP�ZLOO�UHVWDUW�
DXWRPDWLFDOO\��:KHQ�WKH�+($7(5�EXWWRQ�LV�UHG��WKH�KHDWLQJ�V\VWHP�LV�DFWLYDWHG��:KHQ�WKH�
+($7(5�EXWWRQ�LV�JUHHQ��WKH�KHDWLQJ�V\VWHP�LV�DW�UHVW�DV�WKH�ZDWHU�LV�DW�WKH�VHW�WHPSHUDWXUH�

)LOWHU�%XWWRQ��3UHVV�),/7(5�EXWWRQ�WR�WXUQ�WKH�IXQFWLRQ�RQ�RII��7KH�OLJKW�RI�),/7(5�EXWWRQ�GLVSOD\�
JUHHQ�ZKHQ�DFWLYDWHG�

127(��)LOWUDWLRQ�FDQQRW�EH�WXUQHG�RII�ZKHQ�+HDWLQJ�LV�DFWLYDWHG��:KHQ�WKH�+HDWLQJ�IXQFWLRQ�LV�
WXUQHG�RII��)LOWUDWLRQ�ZLOO�EH�VWRSSHG�DIWHU����VHFRQGV��

127(��$XWR�ILOWUDWLRQ�V\VWHP�HYHU\���KRXUV�

%XEEOH�%XWWRQ��7R�DFWLYDWH�WKH�EXEEOLQJ�PDVVDJH�IXQFWLRQ��ZKLFK�KDV�D����PLQXWHV�DXWR�RII�IRU�
���PLQWXHV�IHDWXUH��7KH�OLJKW�RI�%XEEOH�EXWWRQ�GLVSOD\V�JUHHQ�ZKHQ�DFWLYDWHG�

+HDWHU�%XWWRQ

%XEEOH�%XWWRQ

8S�%XWWRQ

)LOWHU�%XWWRQ

7LPHU�%XWWRQ

'RZQ�%XWWRQ

��
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(��LPPHGLDWHO\�VKRZV�DIWHU�SUHVVLQJ�

),/7(5�RU�+($7,1*

&RQWDFW�WKH�06SD�6HUYLFH�&HQWHU�

&OHDQ�SDUWV�DQG�WXEHV�WKDW�ZDWHU�JRHV�WKURXJK

���$GG�PRUH�ZDWHU�WR�WKH�PLQLPXP�OLQH�
���&OHDQ�SDUWV�DQG�WXEHV�WKDW�ZDWHU�JRHV�WKURXJK�
���&RQWDFW�WKH�06SD�6HUYLFH�&HQWHU�

$GMXVW�ZDWHU�WHPSHUDWXUH

(5525�&2'(�&+$57

0$,17(1$1&(

:DWHU�WHPSHUDWXUH�LV�ORZHU�WKDQ�]HUR�GHJUHH�

RU�H[FHHG����&

7HPSHUDWXUH�VHQVRU�IDLOXUH

&XPXODWLYH�XVH�XS�WR����KUV��RU�FOHDQLQJ�
UHPLQGHU�LV�DFWLYDWHG

&OHDQ�WKH�ILOWHU�FDUWULGJH�RU�FKDQJH�D�QHZ�RQH

&KHFN�ZDWHU�TXDOLW\�LQ�WLPH�DQG�DGMXVW�WR�
UHFRPPHQGHG�UDQJH

1RW�LQ�XVHG�IRU��a��GD\V�RU�ORQJHU 8VH�DQ�RYHUDOO�FRYHU�IRU�SURWHFWLRQ

8VH�ZDWHU�WUHDWPHQW�SURGXFWV�WR�DGMXVW

)LOWHU�&DUWULGJH�&OHDQLQJ�5HPLQGHU��:KHQ�UHG�OLJKW�NHHSV�IODVKLQJ��)LOWHU�IXQFWLRQ�LV�2))��RU�UHG�DQG�
JUHHQ�OLJKWV�DOWHUQDWHO\�IODVKLQJ��)LOWHU�IXQFWLRQ�LV�21���WKH�ILOWHU�FDUWULGJH�VKDOO�EH�FOHDQHG�RU�UHSODFHG��
$IWHU�WKDW��SUHVV�)LOWHU�EXWWRQ�IRU��V�WR�GHOHWH�WKH�UHPLQGHU�

(��VKRZV���V�DIWHU�SUHVVLQJ�),/7(5�

RU�+($7,1*

)5(48(1&< $&7,21

)LOWHU�
&DUWULGJH

63$

$GMXVWPHQW�%XWWRQV��3UHVV�83�RU�'2:1�EXWWRQ��WKH�VFUHHQ�IODVKHV�VHWWLQJ�WHPSHUDWXUH�
5H�VHW�WKH�WHPSHUDWXUH�ZLWKLQ��V��2WKHUZLVH�WKH�WHPSHUDWXUH�VHWWLQJ�PRGH�ZLOO�DXWRPDWLFDOO\�HQG��
,I�RWKHU�EXWWRQ�LV�SUHVVHG�GXULQJ�WKH�VHWWLQJ���WKH�VHWWLQJ�ZLOO�DOVR�VWRSSHG��7KH�FXUUHQW�
WHPSHUDWXUH�VKRZQ�RQ�WKH�VFUHHQ�LV�FRQILUPHG�

127(��'HIDXOW�VHWWLQJ�WHPSHUDWXUH�LV����&��7HPSHUDWXUH�VHWWLQJ�UDQJH����������&�

&RQWUROOHU�/RFNLQJ��3UHVV�83�DQG�'2:1�EXWWRQ�DW�WKH�VDPH�WLPH�IRU��V��WKH�EX]]HU�ZLOO�ULQJ���
WLPHV��PHDQLQJ�WKDW�WKH�FRQWUROOHU�LV�ORFNHG��,Q�WKLV�PRGH��IXQFWLRQ�ZLOO�QRW�EH�WXUQHG�RQ�RII�LI�WKH�
EXWWRQ�LV�SUHVVHG��3UHVV�83�DQG�'2:1�EXWWRQ�DW�WKH�VDPH�WLPH�DJDLQ�IRU��V�WR�XQORFN�WKH�
FRQWUROOHU�

7LPHU�%XWWRQ��3UHVV�WKH�7,0(5�EXWWRQ�WR�HQWHU�LQWHOOLJHQW�SUH�VHWWLQJ�PRGH��%\�SUHVV�83�DQG�
'2:1�EXWWRQ��\RX�FDQ�VHW�DQG�VWDUW�KHDWLQJ�DXWRPDWLFDOO\�LQ�XS�WR����KRXUV��7KH�7,0(5�VHWWLQJ�
LV�FRQILUPHG�LI�QR�IXUWKHU�RSHUDWLRQ�LQ�PRUH�WKDQ���VHFRQGV�RU�SUHVV�7,0(5�EXWWRQ�DJDLQ��7KH�
KHDWHU�ZLOO�VWDUW�ZRUNLQJ�DIWHU�FXUUHQW�VHWWLQJ�KRXUV��7KH�VHWWLQJ�KRXU�FDQ�DOVR�EH�FKDQJHG�E\�
HQWHULQJ�WKH�SUH�VHWWLQJ�PRGH�DJDLQ��7KH�OLJKW�RI�7,0(5�EXWWRQ�IODVKHV�JUHHQ�ZKHQ�DFWLYDWHG�

&DQFHO��3UHVV�WKH�7,0(5�EXWWRQ�IRU��V�WR�FDQFHO�WKH�SUH�VHWWLQJ�

1RWH��7KH�SUH�VHWWLQJ�IXQFWLRQ�FDQQRW�EH�WXUQHG�RQ�GXULQJ�KHDWLQJ�SURFHVV��7KH�SUH�VHWWLQJ�PRGH�
ZLOO�DOVR�HQG�DIWHU�KHDWLQJ�IXQFWLRQ�LV�RQ�RU�DIWHU�WKH�VSD�LV�UHERRW�



��

:$7(5�0$,17$,1&(�$1'�&+(0,&$/6

0DLQWHQDQFH�RI�6SD�:DWHU�DQG�&DUWULGJH

3URWHFW�DOO�WKH�VSD�RFFXSDQWV�IURP�SRVVLEOH�ZDWHU�UHODWHG�LOOQHVV�E\�NHHSLQJ�WKH�VSD�ZDWHU�FOHDQ�DQG�VDQLWL]HG��
$OZD\V�SUDFWLFH�JRRG�K\JLHQH��7R�HQVXUH�SURSHU�VSD�ZDWHU�TXDOLW\�E\�IROORZLQJ�WKHVH�SURFHGXUHV�

�����,QVSHFW�DQG�FOHDQ�WKH�ILOWHU�FDUWULGJH�DIWHU�HDFK�XVH��DQG�FKDQJH�WKH�ILOWHU�FDUWULGJH�DIWHU�LW�ZRUNV
FRQWLQXRXVO\�IRU�����KRXUV��

8QVFUHZ�WKH�FDUWULGJH�DVVHPEO\�IURP�WKH�VSD�WXE�ZDOO�DQG�UHPRYH�WKH�FDUWULGJH�E\�WXUQLQJ�LW�FRXQWHU
FORFNZLVH��)LJ������
8VH�D�JDUGHQ�KRVH�WR�ULQVH�RII�WKH�FDUWULGJH��,I�WKH�FDUWULGJH�UHPDLQV�VRLOHG�DQG�GLVFRORUHG�LW�VKRXOG�EH�
UHSODFHG��.HHS�VSDUH�FDUWULGJHV�RQ�KDQG��)LJ�������
5HLQVWDOO�WKH�FOHDQ�RU�VSDUH�FDUWULGJH�EDFN�RQWR�WKH�VSD�WXE�ZDOO�EXW�WXUQLQJ�LW�RQ�FORFNZLVH���)LJ�����

��� ���

�����&KDQJH�WKH�VSD�ZDWHU�HYHU\�����GD\V�GHSHQGV�RQ�WKH�VSD�XVH��6HH�³&OHDQLQJ��GUDLQLQJ�DQG�VWRUDJH´�
VHFWLRQ�IRU�LQVWUXFWLRQ�

�����8VH�VSD�FKHPLFDOV�WR�PDLQWDLQ�SURSHU�ZDWHU�FKHPLVWU\��6SD�GDPDJH�UHVXOWLQJ�IURP�PLVXVH�RI�FKHPLFDOV�
DQG�PLVPDQDJHPHQW�RI�VSD�ZDWHU�LV�QRW�FRYHUHG�E\�WKH�ZDUUDQW\��&RQVXOW�ZLWK�\RXU�ORFDO�VSD�RU�SRRO�
UHWDLOHU�IRU�PRUH�LQIRUPDWLRQ�RQ�FKHPLFDO�XVH��

�����$OO�RFFXSDQWV�PXVW�VKRZHU�EHIRUH�HQWHULQJ�WKH�VSD�

�����:KHQ�VSD�LQOHW�RU�RXWOHW�LV�VWXFN�ZLWK�GLUW��8VH�WKH
:UHQFK�WR�FKHFN�WKH�SUREOHP�DQG�FOHDQ�WKH�LQOHW�
RU�RXWOHW��

�

:DWHU�6DQLWDWLRQ

7KH�VSD�RZQHU�PXVW�UHJXODUO\�FKHFN�DQG�NHHS�WKH�VSD�ZDWHU�VDQLWL]HG�ZLWK�VFKHGXOHG�PDLQWHQDQFH��GDLO\��LI�
QHFHVVDU\���$GGLQJ�VDQLWL]HU�RU�RWKHU�FKHPLFDO�ZLOO�FRQWURO�EDFWHULD�DQG�YLUXVHV�SUHVHQW�LQ�WKH�VSD�ZDWHU��7KH�
PDLQWHQDQFH�RI�D�SURSHU�ZDWHU�EDODQFH�WKURXJK�DSSURSULDWH�XVH�RI�VDQLWL]HUV�LV�WKH�PRVW�LPSRUWDQW�IDFWRU�LQ�
PD[LPL]LQJ�WKH�OLIH�DQG�DSSHDUDQFH�RI�WKH�VSD�DV�ZHOO�DV�HQVXULQJ�FOHDQ��KHDOWK\�DQG�VDIH�ZDWHU��
3URSHU�WHFKQLTXH�LV�LPSRUWDQW�IRU�ZDWHU�WHVWLQJ�DQG�WUHDWLQJ�WKH�VSD�ZDWHU��6HH�\RXU�VSD�SURIHVVLRQDO�IRU�
FKHPLFDO��VDQLWL]HU��WHVW�NLW�DQG�WHVWLQJ�SURFHGXUHV�TXHVWLRQV��

���

&$87,21��
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,03257$17�

�FRQWURO�SDQHO�WR�WXUQ�RQ�WKH�EXEEOH�DLU�EORZHU�DQG�KHOS�WR�

�����GLVVROYH�WKH�FKHPLFDOV�LQWR�WKH�ZDWHU��

�����FKHPLFDO�EHIRUH�DGGLQJ�RQH�WR�WKH�ZDWHU�

127(�

ZDUUDQW\�

GDPDJH��

:DWHU�%DODQFH�

0DLQWDLQ�WKH�VSD�ZDWHU�S+�OHYHO�EHWZHHQ�����DQG������WRWDO�DONDOLQLW\�EHWZHHQ����DQG����SSP�DQG�IUHH�FKORULQH�
OHYHO�EHWZHHQ���WR��SSP��8VH�WKH�
RSWLRQDO�7HVW�6WULSV�WR�WHVW�WKH�VSD�ZDWHU�FKHPLVWU\�EHIRUH�HDFK�XVH�RI�WKH�
VSD�DQG�FRQWLQXH�WR�WHVW�WKH�ZDWHU�QR�OHVV�WKDQ�RQFH�D�ZHHN��

7KH�7HVW�6WULSV�FDQ�WHVW�WKH�³)UHH�&KORULQH´��³S+´��DQG�³7RWDO�$ONDOLQLW\´�OHYHO�DW�WKH�VDPH�WLPH�
�����'LS�WKH�HQWLUH�VWULS�LQWR�WKH�ZDWHU�DQG�UHPRYH�LPPHGLDWHO\
�����+ROG�WKH�VWULS�OHYHO�IRU����VHFRQGV��'R�QRW�VKDNH�H[FHVV�ZDWHU�IURP�WKH�VWULS
�����&RPSDUH�WKH�VWULS�SDG�WR�WKH�FRORU�FKDUW�RQ�WKH�SDFNDJLQJ�ODEHO��,I�QHFHVVDU\��DGMXVW�WKH�FKHPLFDO�OHYHO�LQ�

WKH�SRRO�ZDWHU

:DWHU�7UHDWPHQW�

������XVXDOO\�XVH�FKORULQH�EDVHG�SURGXFWV�DQG�\RX�ZDQW�WR�VZLWFK�WR�EURPLQH�EDVHG�SURGXFWV��RU�YLFH�YHUVD��LW�LV�
������PDQGDWRU\�WR�FRPSOHWHO\�FKDQJH�WKH�VSD�ZDWHU�EHIRUH�DQ\�SURGXFW�FKDQJHV�

������VNLQ�



��

6SD�7XE�&OHDQLQJ

,I�GLUW�LV�YLVLEOH�LQ�WKH�ZDWHU�RU�ZDWHU�EHFRPHV�FORXG\�DQG�SURSHU�ZDWHU�FKHPLVWU\�GRHV�QRW�FOHDU�LW�XS��FKDQJH�
WKH�ZDWHU�DQG�FOHDQ�WKH�VSD�WXE��

:KLOH�VSD�ZDWHU�LV�HPSW\��UHPRYH�WKH�FDUWULGJH�IURP�WKH�LQVLGH�RI�WKH�VSD�WXE�ZDOO��FOHDQ�DQG��RU�UHSODFH�WKH�
ILOWHU�FDUWULGJH��8VH�D�VSRQJH�DQG�PLOG�VRDS�VROXWLRQ�WR�ZLSH�DZD\�DQ\�VRLO�RU�VWDLQV�RQ�WKH�LQVLGH�RI�WKH�VSD�
ZDOO��5LQVH�WKRURXJKO\�EHIRUH�UHILOOLQJ�ZLWK�FOHDQ�ZDWHU��

,03527$17��'R�QRW�XVH�VWHHO�ZRRO��KDUG�EUXVKHV�RU�DEUDVLYH�FOHDQHUV�

6SD�7XE�DQG�$LU�%ODGGHU�
2SWLRQDO��5HSDLU

8VH�WKH�HQFORVHG�UHSDLU�SDWFK�WR�UHSDLU�DQ\�SXQFWXUH��

������&OHDQ�DQG�GU\�WKH�DUHD�WR�EH�UHSDLUHG�WKRURXJKO\�

������$SSO\�WKH�JOXH�WR�WKH�39&�SDWFK�DQG�TXLFNO\�DWWDFK�LW�RQWR�WKH�GDPDJHG�VXUIDFH���*OXH�LV�QRW�LQFOXGHG�

'5$,1$*(��&/($1,1*�$1'�6725$*(

JDUGHQ�KRVH

6SD�'UDLQDJH

�����7XUQ�RII�DOO�WKH�EXWWRQV��KHDWHU��ILOWHU�DQG�EXEEOH��RQ�WKH�FRQWURO�SDQHO�XQLW��
�����&RQQHFW�WKH�GUDLQ�YDOYH�DGDSWHU�WR�D�JDUGHQ�KRVH�DQG�SRLQW�WKH�RWKHU�HQG�RI�WKH�JDUGHQ�KRVH�WR�D�

VXLWDEOH�GUDLQLQJ�DUHD�ZLWK�ORFDO�HQYLURQPHQWDO�UHJXODWLRQV��)LJ����
�����5HPRYH�WKH�GUDLQ�YDOYH�FDS�IURP�WKH�RXWVLGH�RI�WKH�VSD�WXE�DQG�DWWDFK�WKH�GUDLQ�YDOYH�DGDSWHU�ZLWK�WKH�

JDUGHQ�KRVH�WR�WKH�GUDLQ�YDOYH��)LJ����
�����)URP�WKH�LQVLGH�RI�WKH�VSD�WXE��RSHQ�WKH�GUDLQ�YDOYH�FDS��ZDWHU�ZLOO�VWDUW�WR�IORZ�RXW�WKURXJK�WKH�JDUGHQ�
������KRVH��)LJ���
�����:KHQ�WKH�ZDWHU�VWRSV�GUDLQLQJ��OLIW�WKH�VSD�WXE�ZDOO�IURP�WKH�RSSRVLWH�WR�WKH�GUDLQ��OHDGLQJ�DQ\�UHPDLQLQJ�
������ZDWHU�WR�WKH�GUDLQ�DQG�HPSW\�WKH�VSD�ZDWHU�FRPSOHWHO\���)LJ���

�����3UHVV������������%XEEOH�EXWWRQ�WR�GU\�RXW�DQ\�ZDWHU�LQ�WKH�SLSLQJ�V\VWHP��2SHUDWH�WKH�EXEEOLQJ�IXQFWLRQ�IRU�
���������PLQXWHV�WR�EORZ�RXW�DOO�WKH�UHPDLQLQJ�ZDWHU���)LJ���
�����:KHQ�WKH�ZDWHU�VWRSV�GUDLQLQJ��XVH�D�FOHDQ�WRZHO�WR�ZLSH�XS�DQ\�UHPDLQLQJ�ZDWHU�DQG�PRLVWXUH�RQ�WKH�VSD�
������WXE�DQG�VSD�FRQWURO�SDQHO���)LJ���

� � �

� � �



� ��

SLQ�KROHSLQ�KROH

��

������6PRRWK�WKH�VXUIDFH�WR�UHPRYH�DQ\�DLU�EXEEOHV�DQG�DOORZ�LW�GU\�IRU������PLQXWHV

127(��*OXH�LV�QRW�LQFOXGHG�

,QIODWDEOH�9DOYH�6HDOLQJ�:DVKHU�%ORZ�RXW

)RU�OHDNDJH�RQ�WKH�YDOYH�FRYHU

$��8VH�ZUHQFK�WR�GLVDVVHPEOH�WKH�YDOYH�DQG�FKHFN�WKH�SRVLWLRQ�

%��9DOYH
V�SRVLWLRQ�GHYLDWH�

L��)LQG�RXW�WKH�FRUUHFW�SRVLWLRQ�

LL��&XW�RXW�WKH�H[WUD�WULP�HGJH�

LLL��3XW�DQ�H[WUD�VHDO�ULQJ�RQ�WRS�

LY��$VVHPEOH�WKH�YDOYH�EDFN�DQG�FKDUJH�WR�UHFRPPHQGHG�DLU�SUHVVXUH�

&���1R�GHYLDWLRQ�

L��&OHDQ�WKH�WKUHDG�RQ�WKH�VXUIDFH�RI�WKH�EDVH�RU�LQQHU�SDUW�

LL��$VVHPEOH�WKH�YDOYH�EDFN�

LLL��,QIODWH�WKH�63$��

LY��7LJKWHQ�WKH�YDOYH�IXUWKHU�DQG�LQIODWH�WR�UHFRPPHQGHG�DLU�SUHVVXUH�



��

',6326$/�$1'�(19,5210(17$/�3527(&7,21

7KLV�PDUNLQJ�LQGLFDWHV�WKLV�SURGXFW�VKRXOG�QRW�EH�GLVSRVHG�ZLWK�RWKHU�KRXVHKROG�
ZDVWHV��7R�SUHYHQW�SRVVLEOH�KDUP�WR�WKH�HQYLURQPHQW�RU�KXPDQ�KHDOWK�IURP�
XQFRQWUROOHG�ZDVWH�GLVSRVDO��UHF\FOH�LW�UHVSRQVLEO\�WR�SURPRWH�WKH�VXVWDLQDEOH�UHXVH�RI�
PDWHULDO�UHVRXUFHV��<RX�FDQ�REWDLQ�LQIRUPDWLRQ�RQ�GLVSRVDO�IURP�\RXU�ORFDO�DXWKRULWLHV��

7R�UHWXUQ�\RXU�XVHG�GHYLFH��SOHDVH�XVH�WKH�UHWXUQ�DQG�FROOHFWLRQ�V\VWHPV�RU�FRQWDFW�
WKH�UHWDLOHU�ZKHUH�WKH�SURGXFW�ZDV�SXUFKDVHG��7KH\�FDQ�WDNH�WKLV�SURGXFW�IRU�
HQYLURQPHQWDO�VDIH�UHF\FOLQJ��

6WRUDJH�DQG�3UHSDUH�IRU�WKH�1H[W�7LPH�8VH�
�����'UDLQ�DQG�FOHDQ�WKH�VSD�E\�IROORZLQJ�WKH�

³'UDLQDJH´�DQG�³6SD�&OHDQLQJ´�VHFWLRQV
����5HVHUYH�WKH�VHW�XS�LQVWUXFWLRQV�WR�GHIODWH�DQG�

GLVDVVHPEOH�WKH�VSD�WXE��VSD�FRQWURO��XQLW�DQG�DLU�
EODGGHU�

�����0DNH�VXUH�DOO�WKH�VSD�FRPSRQHQWV�DQG�
DFFHVVRULHV�DUH�WKRURXJKO\�FOHDQ�DQG�GU\�EHIRUH�
VWRUDJH��$LU�GU\�WKH�VSD�WXE�LQ�WKH��PLOG�VXQ�IRU�
DQ�KRXU�EHIRUH�IROGLQJ

�����)ROG�WKH�VSD�WXE�ORRVHO\�DQG�DYRLG�DQ\�VKDUS�
FRUQHUV�WR�SUHYHQW�GDPDJH�RU�OHDNDJH�WR�WKH�VSD�

681

�

OLQHU�
�����3UHSDUH�QHZ�DGGLWLRQDO�FDUWULGJH�IRU�QH[W�WLPH�XVH�
�����6WRUH�WKH�VSD�DQG�DFFHVVRULHV�LQ�D�GU\��WHPSHUDWXUH�FRQWUROOHG��EHWZHHQ���&�����&����)������)��VWRUDJH�

ORFDWLRQ
�����2ULJLQDO�SDFNDJLQJ�LV�UHFRPPHQGHG�WR�EH�XVHG�IRU�VWRUDJH�

)RU�DLU�OHDN�IURP�LQVLGH�WKH�YDOYH

$��'LVDVVHPEOH�WKH�YDOYH�DQG�FKHFN�WKH�SRVLWLRQ�

%��'LVDVVHPEOH�WKH�VHDOLQJ�UXEEOH�RQ�WKH�YDOYH�DQG�FOHDQ�ERWK�

&��$VVHPEOH�WKH�YDOYH�EDFN�

'��,QIODWH�WKH�63$�

(��7LJKWHQ�WKH�YDOYH�IXUWKHU�DQG�LQIODWH�WR�UHFRPPHQGHG�DLU�SUHVVXUH�

127(��&RUUHFWO\�XVH�WKH�ZUHQFK�E\�SUHVVLQJ�LW�ZLWK�RQH�KDQG�RQ�WRS�



7528%/(6+227,1*
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12�',63/$<�21�
7+(�&21752/�
3$1(/

3RZHU�IDLOXUH

35&'�LV�RII

35&'�EURNHQ

&KHFN�SRZHU�VRXUFH

5HVHW�35&'

&RQWDFW�WKH�06SD�6HUYLFH�&HQWHU

127�+($7,1*�
3523(5/<

7HPSHUDWXUH�VHW�WRR�ORZ

+HDWLQJ�HOHPHQW�IDLOHG

6HW�D�KLJKHU�WHPSHUDWXUH

&RQWDFW�WKH�06SD�6HUYLFH�&HQWHU

$GG�PRUH�ZDWHU�WR�WKH�PLQLPXP�OLQH

%8%%/(�$,5�
%/2:(5�'2(6�
127�:25.

%XEEOH�PRWRU�IDLOXUH

�$XWR�RII�IRU����PLQXWH

&RQWDFW�WKH�06SD�6HUYLFH�&HQWHU

63$�/($.,1*

6SD�LQOHW�RXWOHW�FRQQHFWLRQ�QRW

VHFXUHO\�WLJKW

7LJKWHQ�WKH�LQOHW�DQG�RXWOHW�

FRQQHFWLRQ

��

:DWHU�OHDNV�IURP�WKH�VSD�

SRRO�ERG\

:DWHU�OHYHO�LV�QRW�DW�WKH

PLQLPXP�ZDWHU�OLQH

:DLWLQJ�IRU����PLQXWHV�DQG�WXUQ�RQ�WKH

%XEEOH�EXWWRQ�DJDLQ

'UDLQDJH�YDOYH�LV�QRW�FORVHG�

FRPSOHWHO\

&RQWDFW�WKH�06SD�6HUYLFH�&HQWHU��LI�VSD�LV�

VWLOO�OHDNLQJ

5HSDLU�WKH�OHDNLQJ�KROH�VSLOW�ZLWK�WKH�UHSDLU�

NLW�PDWHULDO



��

),/7(5�3803�
'2(6�127�:25.

3RZHU�IDLOXUH

)LOWHU�VWXFN�E\�GLUW�RU�RWKHU�REMHFWV

&KHFN�WKH�SRZHU�VRXUFH

&OHDQ�RU�UHSODFH�ILOWHU�FDUWULGJH

$GG�PRUH�ZDWHU�WR�WKH�PLQLPXP�OLQH

,QVXIILFLHQW�ILOWHULQJ�WLPH

'LUW\�ILOWHU�FDUWULGJH

,PSURSHU�ZDWHU�PDLQWHQDQFH

,QFUHDVH�ILOWUDWLRQ�WLPH

&OHDQ�RU�UHSODFH�WKH�ILOWHU�FDUWULGJH�LQ�WLPH

63$�/226(6�$,5�
35(6685(

:$7(5�127�
&/($1

$LU�YDOYH�JRW�ORRVHQ

+ROH�RU�VSOLW�RQ�WKH�VSD�WXE

3XW�VRDS�ZDWHU�LQ�D�VTXLUW�ERWWOH�DQG�VSUD\�

RQ�VHDPV��,I�WKHUH�LV�D�OHDN�LW�ZLOO�EXEEOH��

$IWHU�\RX�ILQG�WKH�OHDN��FOHDQ�DQG�GU\�WKH�

OHDNLQJ�DUHD��WKHQ�XVH�WKH�UHSDLU�SDWFK�

FRPHV�ZLWK�\RXU�VSD��&KHFN�WKH�UHSDLU�

VHFWLRQ�RQ�3��

)LOO�XS�WKH�WXE�ZLWK�DLU��PDNH�VXUH�WKH�DLU�

YDOYHV�DUH�VHFXUH��UHSODFH�LI�QHFHVVDU\

63$�78%�,1�$1�
$%1250$/�
6+$3(

([WUD�DLU�SUHVVXUH�E\�VWURQJ�

VXQVKLQH

3OHDVH�FKHFN�WKH�DLU�SUHVVXUH�DQG�UHOHDVH�

DLU�LI�QHFHVVDU\�

'XULQJ�KRW�ZHDWKHU��LW�UHFRPPHQGHG�WR�

FKHFN�LI�LW�LV�QHFHVVDU\�WR�UHOHDVH�VRPH�DLU�WR�

DYRLG�DQ\�SRVVLEOH�GDPDJH�WR�WKH�VSD�SRRO�

&217$&7�<285�/2&$/�063$�'($/(5�25�6(59,&(�&(17(5�)25�$1<�352'8&7�5(/$7('�48(67,216�25�352%/(06�

:DWHU�OHYHO�LV�QRW�DW�WKH

PLQLPXP�ZDWHU�OLQH

5HIHU�WR�WKH�FKHPLFDO�PDQXIDFWXUH¶V

LQVWUXFWLRQ�

352%/(0 &$86( 62/87,21



��

063$�/,0,7('�:$55$17<

06SD��KDV�EHHQ�PDQXIDFWXUHG�ZLWK�UHOLDELOLW\�DQG�VLPSOLFLW\�LQ�PLQG��$OO�SURGXFWV�KDYH�EHHQ�LQVSHFWHG�
DQG�IRXQG�IUHH�RI�GHIHFWV�SULRU�WR�OHDYLQJ�WKH�IDFWRU\��

06SD�ZDUUDQWV�WKLV�SURGXFW�DJDLQVW�GHIHFWV�LQ�PDWHULDO�DQG�ZRUNPDQVKLS�IRU�D�SHULRG�RI���2QH�\HDU

7KH�ZDUUDQW\�SHULRG�EHJLQV�RQ�WKH�GDWH�RI�SXUFKDVH�DQG�06SD�UHTXLUHV�SUHVHQWDWLRQ�RI�WKH�RULJLQDO�SURRI�
WR�SXUFKDVH�WR�DVFHUWDLQ�WKH�GDWH��'XULQJ�WKH�ZDUUDQW\�SHULRG��06SD�ZLOO�HLWKHU�UHSDLU�RU�UHSODFH��DW�LWV�
GLVFUHWLRQ��DQ\�GHIHFWLYH�SURGXFWV��5HSODFHPHQW�SURGXFWV�RU�UHSDLUHG�SDUWV�ZLOO�EH�ZDUUDQWHG�IRU�RQO\�WKH�
XQH[SLUHG�SRUWLRQ�RI�WKH�RULJLQDO�ZDUUDQW\��

6KLSSLQJ�3ROLF\

&RQVXPHUV�DUH�UHVSRQVLEOH�IRU�WKH�VKLSSLQJ�IUHLJKW�ZKHQ�UHWXUQ�WKH�GHIHFW�SDUWV�WR�06SD�DXWKRUL]HG�
VHUYLFH�FHQWHU�RU�253&�2ULHQWDO�5HFUHDWLRQDO�3URGXFWV��6KDQJKDL�&R���/WG��

:DUUDQW\�3ROLF\

RWKHU�UHDVRQ�EH\RQG�06SD¶V�UHDVRQDEOH�FRQWURO��LQFOXGHG�EXW�QRW�OLPLWHG�WR��QRUPDO�ZHDU�DQG�WHDU��
QHJOLJHQFH�RU�IDLOXUH�WR�IROORZ�WKH�SURGXFW�LQVWUXFWLRQV��LPSURSHU�RU�LQDGHTXDWH�PDLQWHQDQFH��
FRQQHFWLRQ�WR�LPSURSHU�SRZHU�VXSSO\��FKHPLFDO�ZDWHU�GDPDJH��ORVV�RI�SRRO�ZDWHU��XQDXWKRUL]HG�
SURGXFW�PRGLILFDWLRQ�RU�UHSDLU��XVH�IRU�FRPPHUFLDO�SXUSRVH��ILUH��OLJKWHQLQJ��IORRG�RU�RWKHU�H[WHUQDO�
FDXVHV�

VHUYLFHV�WKH�VDPH�PRGHO�ZLWK�LGHQWLFDO�WHFKQLFDO�VSHFLILFDWLRQV�

FRUUHVSRQGLQJ�ZDUUDQW\�LQ�WKH�FRXQWU\�RI�VHUYLFH��:KHUH�WKH�FRVW�RI�UHSDLUV�RU�UHSODFHPHQW�LV�QRW�
FRYHUHG�E\�WKLV�ZDUUDQW\��06SD�ZLOO�DGYLVH�WKH�RZQHUV�DQG�WKH�FRVW�VKDOO�EH�FKDUJHG�WR�WKH�RZQHU��

DFFUHGLWHG�GLVWULEXWRU�RU�DJHQW�SURYLGHG�WKDW�WKH�GHIHFWLYH�SDUW�EH�UHWXUQHG�WR�WKH�GLVWULEXWRU�RU�DJHQW�
7UDQVSRUWDWLRQ�3UHSDLG��LI�UHTXHVWHG��

SURGXFW��253&�ZLOO�QRW�EH�OLDEOH�IRU�UHVXOWV�RI�FRVW�RI�ZRUNPDQVKLS�IURP�XQDXWKRUL]HG�VHUYLFH�SHUVRQ��

SURYLGHG�E\�WKH�RWKHU�SURGXFHU��

:DUUDQW\�5HJLVWUDWLRQ�

5HJLVWUDWLRQ�LV�UHTXLUHG��:DUUDQW\�&DUG�FDQ�EH�RQO\�ILOOHG�RXW�E\�PDLO��$OO�FODLPV�PXVW�EH�VXEPLWWHG�WR�
253&�E\�DXWKRUL]HG�VHOOLQJ�GHDOHUV��,W�LV�HVVHQWLDO�WKDW�DOO�VXEPLWWHG�FODLPV�SURYLGH�DOO�WKH�QHFHVVDU\�
LQIRUPDWLRQ�LQFOXGLQJ�&XVWRPHU�1DPH��3XUFKDVH�'DWH��6HULHV�1R���3URGXFW�0RGHO��3UREOHP��DQG�3DUWV�
UHTXHVWHG��:LWKRXW�WKLV�LQIRUPDWLRQ�WKH�ZDUUDQW\�ZLOO�EH�LQYDOLG��:DUUDQW\�&DUG�PXVW�EH�FRPSOHWHG�DQG�
PDLOHG�WR�253&�E\�DXWKRUL]HG�GHDOHU�ZLWKLQ�7KLUW\������GD\V�IURP�WKH�RULJLQDO�SXUFKDVH�GDWH��


