
23(5$725
6
0$18$/

+<'52-(&79 ���� $(5$725

02'(/ 12� ������������� WKUX
����� 	 83

7R DVVXUH PD[LPXP VDIHW\� RSWLPXP SHUIRUPDQFH�
DQG WR JDLQ NQRZOHGJH RI WKH SURGXFW� LW LV HVVHQWLDO
WKDW \RX RU DQ\ RWKHU RSHUDWRU RI WKH PDFKLQH UHDG
DQG XQGHUVWDQG WKH FRQWHQWV RI WKLV PDQXDO EHIRUH
WKH HQJLQH LV HYHU VWDUWHG� 3D\ SDUWLFXODU DWWHQWLRQ
WR WKH 6$)(7< ,16758&7,216 KLJKOLJKWHG E\ WKLV
V\PERO

7KH VDIHW\ DOHUW V\PERO PHDQV &$87,21�
:$51,1* RU '$1*(5 SHUVRQDO VDIHW\
LQVWUXFWLRQ� )DLOXUH WR FRPSO\ ZLWK WKH LQVWUXFWLRQ
PD\ UHVXOW LQ SHUVRQDO LQMXU\�

FORM NO. 3317-584 Rev. B

©The Toro Company — 1995



�

)25(:25'
7KH+\GURMHFW ���� LV D ZDWHU DHULILFDWLRQ GHYLFH WKDW SHQHWUDWHV DQG EUHDNV XS WKH VRLO ZLWK KLJK YHORFLW\ ZDWHU MHWV�
7KLV PDFKLQH RSHUDWHV ZLWK PLQLPDO GLVUXSWLRQ WR WKH SOD\LQJ VXUIDFH VLQFH WKHUH DUH QR FRUHV WR UHPRYH DIWHU
DHULILFDWLRQ� $IWHU D TXLFN ULQVH RU LUULJDWLRQ F\FOH� WKH SXWWLQJ VXUIDFH LV UHDG\ IRU SOD\�

7KHPDFKLQH ZDV GHVLJQHG GHVLJQHG WR XVH ZDWHU DQG127&+(0,&$/6� 6LQFH VRPDQ\ YDULHWLHV RI FKHPLFDOV DUH
XVHG LQ WKH *ROI HQYLURQPHQW DQG VLQFH WKHVH FKHPLFDOV UHDFW GLIIHUHQWO\ ZLWK +\GURMHFW FRPSRQHQWV� WKH 7RUR
&RPSDQ\ZLOO QRW DFFHSW UHVSRQVLELOLW\ IRU HTXLSPHQW RU HQYLURQPHQWDO GDPDJH FDXVHG E\ XVLQJ FKHPLFDOV� 8VLQJ
FKHPLFDOV LQ \RXU HTXLSPHQW LV GRQH DW \RXU RZQ ULVN�

7KH +\GURMHFW ���� UHOHDVHV D WUHPHQGRXV HQHUJ\ WKURXJK WKH VSUD\ QR]]OHV� '2 127 23(5$7( 7+,6 81,7 21
&21&5(7( 25 $63+$/7 %(&$86( ,7 :,// 3(1(75$7( 7+(6( 685)$&(6�

6LQFH WKLV LV D KLJK���TXDOLW\ SURGXFW� 7RUR LV FRQFHUQHG DERXW WKH IXWXUH XVH RI WKH PDFKLQH DQG VDIHW\ RI WKH XVHU�
7KHUHIRUH� UHDG WKLVPDQXDO WR IDPLOLDUL]H \RXUVHOI ZLWK SURSHU VHW���XS� RSHUDWLRQ DQGPDLQWHQDQFH LQVWUXFWLRQV� 7KH
PDMRU VHFWLRQV RI WKH PDQXDO DUH�

�� 6DIHW\ ,QVWUXFWLRQV �� %HIRUH 2SHUDWLQJ �� 0DLQWHQDQFH
�� 6HW���XS ,QVWUXFWLRQV �� 2SHUDWLRQ

&HUWDLQ LQIRUPDWLRQ LQ WKLV PDQXDO LV HPSKDVL]HG� '$1*(5� :$51,1* DQG &$87,21 LGHQWLI\ SHUVRQDO VDIHW\
UHODWHG LQIRUPDWLRQ� ,03257$17 LGHQWLILHV PHFKDQLFDO LQIRUPDWLRQ GHPDQGLQJ VSHFLDO DWWHQWLRQ� %H VXUH WR UHDG
WKLV GLUHFWLYH EHFDXVH LW GHDOVZLWK WKH SRVVLELOLW\ RI GDPDJLQJ DSDUW RUSDUWV RI WKHPDFKLQH�127( LGHQWLILHVJHQHUDO
LQIRUPDWLRQ ZRUWK\ RI VSHFLDO DWWHQWLRQ�

7KH HQJLQH H[KDXVW IURP WKLV SURGXFW
FRQWDLQV FKHPLFDOV NQRZQ WR WKH 6WDWH RI
&DOLIRUQLD WR FDXVH FDQFHU� ELUWK GHIHFWV�

RU RWKHU UHSURGXFWLYH KDUP�

6(59,&( 0$18$/
$ VHUYLFH PDQXDO LV DYDLODEOH IRU WKH +\GURMHFW ���� $HUDWRU� 7KLV SXEOLFDWLRQ SURYLGHV LQIRUPDWLRQ IRU WURXEOH
VKRRWLQJ� WHVWLQJ� DGMXVWLQJ DQG UHSDLULQJ WKH PDFKLQH� 7R RUGHU WKLV SXEOLFDWLRQ� FRQWDFW \RXU ORFDO DXWKRUL]HG 7RUR
'LVWULEXWRU� $VN IRU )RUP �����������6/� +\GURMHFW ���� VHUYLFH PDQXDO�

:KHQHYHU \RX KDYH TXHVWLRQV RU QHHG VHUYLFH� FRQWDFW \RXU ORFDO DXWKRUL]HG 7RUR'LVWULEXWRU� ,Q DGGLWLRQ WR KDYLQJ D
FRPSOHWH OLQH RI DFFHVVRULHV DQG SURIHVVLRQDO WXUI FDUH VHUYLFH WHFKQLFLDQV� WKH GLVWULEXWRU KDV D FRPSOHWH OLQH RI
JHQXLQH 7252 UHSODFHPHQW SDUWV WR NHHS \RXU PDFKLQH RSHUDWLQJ SURSHUO\� .HHS \RXU 7252 DOO 7252� %X\
JHQXLQH 7252 SDUWV DQG DFFHVVRULHV�
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7KLV VDIHW\ DOHUW V\PERO PHDQV
&$87,21� :$51,1* RU '$1�
*(5 �� kSHUVRQDO VDIHW\ LQ�
VWUXFWLRQl� 5HDG DQG XQGHU�
VWDQG WKH LQVWUXFWLRQ EHFDXVH LW
KDV WR GR ZLWK VDIHW\� )DLOXUH WR
FRPSO\ ZLWK WKH LQVWUXFWLRQ
PD\ UHVXOW LQ SHUVRQDO LQMXU\�

+D]DUG FRQWURO DQG DFFLGHQW SUHYHQWLRQ DUHGHSHQGHQW
XSRQ WKH DZDUHQHVV� FRQFHUQ� DQG SURSHU WUDLQLQJ RI
WKH SHUVRQQHO LQYROYHG LQ WKH RSHUDWLRQ� WUDQVSRUW�
PDLQWHQDQFH� DQG VWRUDJH RI WKH PDFKLQH� ,PSURSHU
XVH RU PDLQWHQDQFH RI WKH PDFKLQH FDQ UHVXOW LQ LQMXU\
RU GHDWK� 7R UHGXFH WKH SRWHQWLDO IRU LQMXU\ RU GHDWK�
FRPSO\ ZLWK WKH IROORZLQJ VDIHW\ LQVWUXFWLRQV�

%()25( 23(5$7,1*

��5HDGDQGXQGHUVWDQG WKH FRQWHQWV RI WKLV2SHUDWRU
V
0DQXDO EHIRUH RSHUDWLQJ WKH PDFKLQH� %HFRPH
IDPLOLDU ZLWK DOO FRQWUROV DQG NQRZ KRZ WR VWRS TXLFNO\�
$ IUHH UHSODFHPHQW PDQXDO LV DYDLODEOH E\ VHQGLQJ
FRPSOHWH 0RGHO DQG 6HULDO 1XPEHU WR�

7KH 7RUR &RPSDQ\
���� /\QGDOH $YHQXH 6RXWK
0LQQHDSROLV� 0LQQHVRWD �����

�� 1HYHU DOORZ FKLOGUHQ WR RSHUDWH WKH PDFKLQH� 'R
QRW DOORZ DGXOWV WR RSHUDWH PDFKLQH ZLWKRXW SURSHU
LQVWUXFWLRQ� 2QO\ WUDLQHG RSHUDWRUV ZKR KDYH UHDG WKLV
PDQXDO VKRXOG RSHUDWH WKLV PDFKLQH�

�� 1HYHU RSHUDWH WKH PDFKLQH ZKHQ XQGHU WKH
LQIOXHQFH RI GUXJV RU DOFRKRO�

�� %HIRUH DWWHPSWLQJ WR VWDUW HQJLQH HQJDJH SDUNLQJ
EUDNH�

�� 5HPRYH DOO GHEULV RU RWKHU REMHFWV WKDW PLJKW
LQWHUIHUHZLWK RSHUDWLRQ� .HHSDOO E\VWDQGHUV DZD\ IURP
WKH ZRUN DUHD�

�� .HHS DOO VKLHOGV DQG VDIHW\ GHYLFHV LQ SODFH� ,I D
VKLHOG� VDIHW\ GHYLFH RU GHFDO LV GHIHFWLYH RU GDPDJHG�
UHSDLU RU UHSODFH LW EHIRUH RSHUDWLRQ LV FRPPHQFHG�
$OVR WLJKWHQ DQ\ ORRVH QXWV� EROWV DQG VFUHZV WRDVVXUH
PDFKLQH LV LQ VDIH RSHUDWLQJ FRQGLWLRQ�

�� 'R QRW RSHUDWH PDFKLQH ZKLOH ZHDULQJ VDQGDOV�
WHQQLV VKRHV� VQHDNHUV RU VKRUWV� $OVR� GR QRW ZHDU
ORRVH ILWWLQJ FORWKLQJ ZKLFK FRXOG JHW FDXJKW LQ PRYLQJ
SDUWV� $OZD\V ZHDU ORQJ SDQWV DQG VXEVWDQWLDO VKRHV�
:HDULQJ VDIHW\ JODVVHV� VDIHW\ VKRHV� HDU SURWHFWLRQ
DQG D KHOPHW LV DGYLVDEOH DQG UHTXLUHG E\ VRPH ORFDO
RUGLQDQFHV DQG LQVXUDQFH UHJXODWLRQV�

�� )LOO IXHO WDQN ZLWK JDVROLQH EHIRUH VWDUWLQJ WKH
HQJLQH� $YRLG VSLOOLQJ JDVROLQH� 6LQFH JDVROLQH LV
IODPPDEOH� KDQGOH LW FDUHIXOO\�

$� 8VH DQ DSSURYHG JDVROLQH FRQWDLQHU�

%� 'R QRW ILOO WDQN ZKLOH HQJLQH LV KRW RU
UXQQLQJ�

&� 'R QRW VPRNH ZKLOH KDQGOLQJ JDVROLQH�

'� )LOO IXHO WDQN RXWGRRUV DQG XS WR DERXW RQH
LQFK ��� PP� IURP WRS RI WKH WDQN� QRW WKH
ILOOHU QHFN�

(� :LSH XS DQ\ VSLOOHG JDVROLQH�

�� &KHFN LQWHUORFN VZLWFKHV GDLO\ IRU SURSHU
RSHUDWLRQ� ,I D VZLWFK IDLOV� UHSODFH LW EHIRUH RSHUDWLQJ
WKH PDFKLQH� 7KH LQWHUORFN V\VWHP LV IRU \RXU
SURWHFWLRQ� VR GR QRW E\SDVV LW� 5HSODFH DOO LQWHUORFN
VZLWFKHV HYHU\ WZR \HDUV�

:+,/( 23(5$7,1*

��� '21
7 7$.( $1 ,1-85< 5,6.� :KHQ D SHUVRQ
RU SHW DSSHDUV XQH[SHFWHGO\ LQ RU QHDU WKH :25.,1*
DUHD� 6723 $(5$7,1*�

��� .HHS KDQGV DQG IHHW DZD\ IURP QR]]OH DQG UROOHU
DUHD� +LJK YHORFLW\ ZDWHU MHWV FDQ SHQHWUDWH KDQGV DQG
IHHW� 3HQHWUDWLRQ E\ WKH KLJK YHORFLW\ ZDWHU MHWV FDQ
FDXVH VHULRXV SHUVRQDO LQMXU\� ,I DFFLGHQWDO SHQHWUDWLRQ
RFFXUV� VHHN PHGLFDO DWWHQWLRQ LPPHGLDWHO\�

��� 1HYHU XVH FKHPLFDOV LQ WKH ZDWHU VXSSO\ V\VWHP�

��� 'R QRW RSHUDWH ZDWHU LQMHFWLRQ V\VWHP RQ FRQFUHWH
RU DVSKDOW EHFDXVH ZDWHU MHWV ZLOO SHUPDQHQWO\
GDPDJH WKHVH VXUIDFHV�

��� 6WDUW HQJLQH ZLWK SDUNLQJ EUDNH HQJDJHG�

��� 'R QRW UXQ WKH HQJLQH LQ D FRQILQHG DUHD ZLWKRXW
DGHTXDWH YHQWLODWLRQ� ([KDXVW IXPHV DUH KD]DUGRXV
DQG FRXOG SRVVLEO\ EH GHDGO\�

��� 8VLQJ WKH PDFKLQH GHPDQGV DWWHQWLRQ� DQG WR
SUHYHQW ORVV RI FRQWURO�

$� 8VH RQO\ LQ GD\OLJKW RU ZKHQ WKHUH LV JRRG
DUWLILFLDO OLJKW�

%� :DWFK IRU KROHV RU RWKHU KLGGHQ KD]DUGV�

&� 'R QRW WUDQVSRUW PDFKLQH FORVH WR D VDQG
WUDS� GLWFK� FUHHN RU RWKHU KD]DUG�

��� ,I WKHPDFKLQH VWDUWV WR YLEUDWH DEQRUPDOO\� VKXW WKH
HQJLQH RII� 5HPRYH ZLUHV IURP VSDUN SOXJV WR SUHYHQW
SRVVLELOLW\ RI DFFLGHQWDO VWDUWLQJ� &KHFN PDFKLQH IRU
GDPDJH DQG GHIHFWLYH SDUWV� 5HSDLU DQ\ GDPDJH
EHIRUH UHVWDUWLQJ WKH HQJLQH DQG RSHUDWLQJ WKH
PDFKLQH�

��� 'R QRW WRXFK HQJLQH RU PXIIOHU ZKLOH HQJLQH LV
UXQQLQJ RU VRRQ DIWHU LW LV VWRSSHG� 7KHVH DUHDV FRXOG
EH KRW HQRXJK WR FDXVH D EXUQ�

��� %HIRUH OHDYLQJ WKH RSHUDWRU
V SRVLWLRQ���EHKLQG
KDQGOH���HQJDJH SDUNLQJ EUDNH�

��� :KHQ OHDYLQJ WKH PDFKLQH XQDWWHQGHG� HQJDJH
SDUNLQJ EUDNH � VKXW HQJLQH 2)) DQG UHPRYH NH\ IURP
LJQLWLRQ VZLWFK�
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��� 'LVFRQQHFW ZLUHV IURP VSDUN SOXJV WR SUHYHQW
DFFLGHQWDO VWDUWLQJ RI WKH HQJLQH ZKHQ VHUYLFLQJ�
DGMXVWLQJ RU VWRULQJ WKH PDFKLQH�

��� ,I PDFKLQHPXVW EH WLSSHG WR SHUIRUPPDLQWHQDQFH
RU DQ DGMXVWPHQW� FORVH IXHO VKXW���RII YDOYH� GUDLQ
JDVROLQH IURP IXHO WDQN� RLO IURPFUDQNFDVH DQG UHPRYH
EDWWHU\�

��� 7R UHGXFH SRWHQWLDO ILUH KD]DUG� NHHS WKH HQJLQH
IUHH RI H[FHVVLYH JUHDVH� JUDVV� OHDYHV DQG
DFFXPXODWLRQV RI GLUW�

��� %H VXUH PDFKLQH LV LQ VDIH RSHUDWLQJ FRQGLWLRQ E\
NHHSLQJ QXWV� EROWV DQG VFUHZV WLJKW� &KHFN DOO EROWV
DQG QXWV IUHTXHQWO\ WR EH VXUH WKH\ DUH WLJKWHQHG WR
VSHFLILFDWLRQ�

��� ,I WKH HQJLQH PXVW EH UXQQLQJ WR SHUIRUP D
PDLQWHQDQFH DGMXVWPHQW� NHHS KDQGV� IHHW� FORWKLQJ
DQG RWKHU SDUWV RI WKH ERG\ DZD\ IURP DQ\ PRYLQJ
SDUWV�

��� 0DNH VXUH DOO K\GUDXOLF OLQH FRQQHFWRUV DUH WLJKW�
DQG DOO K\GUDXOLF KRVHV DQG OLQHV DUH LQ JRRG FRQGLWLRQ
EHIRUH DSSO\LQJ SUHVVXUH WR WKH V\VWHP�

��� .HHS ERG\ DQG KDQGV DZD\ IURP SLQ KROH OHDNV RU
QR]]OHV WKDW HMHFW ZDWHU RU K\GUDXOLF IOXLG XQGHU KLJK
SUHVVXUH� 8VH SDSHU RU FDUGERDUG� QRW KDQGV� WR
VHDUFK IRU OHDNV� +\GUDXOLF IOXLG RU ZDWHU HVFDSLQJ
XQGHU SUHVVXUH FDQ KDYH VXIILFLHQW IRUFH WR SHQHWUDWH
VNLQ DQGGR VHULRXV GDPDJH� ,I HLWKHU RI WKHVH IOXLGV DUH
HMHFWHG LQWR WKH VNLQ WKH\ PXVW EH VXUJLFDOO\ UHPRYHG
ZLWKLQ D IHZ KRXUV E\ D GRFWRU IDPLOLDU ZLWK WKLV IRUP RI
LQMXU\ RU JDQJUHQH PD\ UHVXOW�

��� %HIRUH GLVFRQQHFWLQJ RU SHUIRUPLQJ DQ\ ZRUN RQ
WKH K\GUDXOLF RLO V\VWHP� DOO SUHVVXUH LQ V\VWHPPXVW EH
UHOLHYHG E\ VWRSSLQJ HQJLQH DQG RSHQLQJ E\���SDVV
YDOYH�

���0DNH VXUH DOO ZDWHU OLQH FRQQHFWRUV DUH WLJKW� DQGDOO
KRVHV DQG OLQHV DUH LQ JRRG FRQGLWLRQ EHIRUH DSSO\LQJ
SUHVVXUH WR WKH V\VWHP�

��� %HIRUH GLVFRQQHFWLQJ RU SHUIRUPLQJ DQ\ ZRUN RQ
WKH ZDWHU V\VWHP� DOO SUHVVXUH LQ V\VWHP PXVW EH
UHOLHYHG E\ VWRSSLQJ HQJLQH DQG RSHQLQJ EOHHG YDOYH�
2SHQLQJ WKH WKH EOHHG YDOYH DOORZV DQ\ WUDSSHG ZDWHU
WR HVFDSH IURP WKH V\VWHP DQG DOVR DOORZV WKH
DFFXPXODWRU SLVWRQ WR PRYH WR WKH ERWWRP RI WKH
DFFXPXODWRU F\OLQGHU�

��� 7KH DFFXPXODWRU LQ WKLV PDFKLQH FRQWDLQV KLJK
SUHVVXUH GU\ QLWURJHQ� $FFXPXODWRU VHUYLFLQJ UHTXLUHV
VSHFLDO WRROV DQG SUHFDXWLRQV� $FFXPXODWRUV GR QRW
FRQWDLQ XVHU VHUYLFHDEOH FRPSRQHQWV� ,PSURSHU
DFFXPXODWRU VHUYLFLQJ FDQ FDXVH GLVPHPEHUPHQW RU
GHDWK� 'R QRW DWWHPSW WR GLVDVVHPEOH D DFFXPXODWRU�
KDYH WKLV ZRUN GRQH E\ D $XWKRUL]HG 7RUR 'LVWULEXWRU�

��� 'R QRW RYHUVSHHG WKH HQJLQH E\ FKDQJLQJ
JRYHUQRU VHWWLQJV� 7R EH VXUH RI VDIHW\ DQG DFFXUDF\�
KDYH DQ $XWKRUL]HG 7�5� 'LVWULEXWRU FKHFN PD[LPXP
HQJLQH VSHHG ZLWK D WDFKRPHWHU�

��� (QJLQH PXVW EH VKXW RII EHIRUH FKHFNLQJ RLO RU
DGGLQJ RLO WR WKH FUDQNFDVH�

��� $OORZ HQJLQH WR FRRO EHIRUH VWRULQJPDFKLQH LQ DQ\
HQFORVXUH VXFK DV D JDUDJH RU VWRUDJH VKHG� 0DNH
VXUH WKH IXHO WDQN LV HPSW\ LI PDFKLQH LV WR EH VWRUHG LQ
H[FHVV RI �� GD\V� 'RQRW VWRUHPDFKLQH QHDU DQ\RSHQ
IODPH RU ZKHUH JDVROLQH IXPHV PD\ EH LJQLWHG E\ D
VSDUN� $OZD\V VWRUH JDVROLQH LQ D VDIHW\ DSSURYHG� UHG
PHWDO FRQWDLQHU�

��� :KHQ VWRULQJ RU WUDQVSRUWLQJ PDFKLQH �WUDLOHULQJ��
PDNH VXUH IXHO VKXW���RII YDOYH LV FORVHG�

��� 3HUIRUP RQO\ WKRVH PDLQWHQDQFH LQVWUXFWLRQV
GHVFULEHG LQ WKLV PDQXDO� ,I PDMRU UHSDLUV DUH HYHU
QHHGHGRU DVVLVWDQFH LV GHVLUHG� FRQWDFW DQ$XWKRUL]HG
7RUR 'LVWULEXWRU� 7R HQVXUH RSWLPXP SHUIRUPDQFH DQG
VDIHW\� DOZD\V SXUFKDVH JHQXLQH 7252 UHSODFHPHQW
SDUWV DQG DFFHVVRULHV WR NHHS WKH 7RUR DOO 7252�
1(9(586( k:,//���),7l5(3/$&(0(173$576$1'
$&&(6625,(6 0$'( %< 27+(5
0$18)$&785(56� /RRN IRU WKH 7252 ORJR WR DVVXUH
JHQXLQHQHVV� 8VLQJ XQDSSURYHG UHSODFHPHQW SDUWV
DQG DFFHVVRULHV FRXOG YRLG WKH ZDUUDQW\ RI 7KH 7RUR
&RPSDQ\�
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6$)(7< $1' ,16758&7,21 '(&$/6
7KH IROORZLQJ GHFDOV DUH LQVWDOOHG RQ WKH PDFKLQH� ,I DQ\ EHFRPH GDPDJHG RU LOOHJLEOH� UHSODFH LW� 7KH GHFDO SDUW
QXPEHU LV OLVWHG EHORZ DQG LQ \RXU SDUWV FDWDORJ� 5HSODFHPHQW FDQ EH RUGHUHG IURP \RXU $XWKRUL]HG 7RUR
'LVWULEXWRU� )RUHLJQ ODQJXDJH GHFDO VHWV DUH DOVR DYDLODEOH IURP \RXU $XWKRUL]HG 7RUR 'LVWULEXWRU�

2Q 'ULYH 6KDIW 6KLHOG
�3DUW 1R� ����������

2Q 7UDQV� 3XPS %UDFNHW ��� XQGHU VKLHOG
�3DUW 1R� ����������

2Q 7RS 2I 7LOOHU $UP
�3DUW 1R� ����������

2Q 0XIIOHU 6KLHOG ���
�3DUW 1R� ����������

2Q (DFK 6LGH 2I (QJLQH ���
�3DUW 1R� ����������

2Q /LIW $FWXDWRU
�3DUW 1R� ����������

2Q 6LGHV DQG %HKLQG 5ROOHUV ��
�3DUW 1R� ����������

2Q 'ULYH 6KDIW *XDUG
�3DUW 1R� ����������

2Q &RQWURO 3DQHO
�3DUW 1R� ����������

2Q &RQWURO 3DQHO
�3DUW 1R� ����������

2Q $FFXPXODWRU ERG\
�3DUW 1R� ����������

2Q $FFXPXODWRU ERG\
�3DUW 1R� ����������

2Q :KHHO 0RWRU )RUN
�3DUW 1R� ����������

2Q 7LOOHU &RQWURO 3DQHO
�3DUW 1R� ����������

2Q 8QGHUVLGH RI 7LOOHU &RQWURO 3DQHO
�3DUW 1R� ����������

,03257$17
7+( ),9( 0,&521 ),/7(5 (/(0(17 ����������� 0867
%( ,1 3/$&( $7 $// 7,0(6�

23(5$7,21 :,7+287 3523(5 ),/75$7,21 :,//
5(68/7 ,1 35(0$785( :($5 $1' )$,/85( 2) 7+(
:$7(5 6<67(0 &20321(176�

86( 2) $'',7,21$/ ),/75$7,21 25 327$%/( :$7(5
0$< %( 1(&(66$5< 72 352/21* 7+( /,)( 2) 7+(
),/75$7,21 6<67(0�

-

-

-

2Q (DFK 6LGH 2I 0DFKLQH ���
�3DUW 1R� ����������

6(( 23(5$725
6 0$18$/ )25 025( ,1)250$7,21�-

2Q 7LOOHU $UP
�3DUW 1R� ����������
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(QJLQH�2QDQ� � F\FOH� RSSRVHG WZLQ� DLU FRROHG� �� KS
# ���� USP� �� FX� LQ ���� FF� GLVSODFHPHQW� (OHFWULF
VWDUW� +HDY\ GXW\ YDOYH SDFNDJH� ([WHQGHG VHUYLFH DLU
FOHDQHU� � TXDUW RLO FDSDFLW\� 6ROLG VWDWH LJQLWLRQ� 0HHWV
&DOLIRUQLD ([KDXVW (PLVVLRQ 6WDQGDUG IRU ���� /DZQ
DQG *DUGHQ (TXLSPHQW�

&OXWFKHV� (OHFWURPDJQHWLF� GXDO JURRYH EHOW GULYH IRU
ZDWHU SXPS DQG GULYHVKDIW IODQJH EUDNH�FOXWFK IRU
PDLQ YDOYH JHDUER[�

(OHFWULFDO� �� YROW V\VWHP ZLWK �� DPS FLUFXLW EUHDNHU
SURWHFWLRQ� 5HOD\V IRU DOO KLJK FXUUHQW VZLWFKLQJ�
(OHFWURQLF FRQWUROOHU DQG VHQVRUV IRU DXWRPDWLF
VWDUW���XS DQG VKXW���GRZQ VHTXHQFH RI ZDWHU LQMHFWLRQ
V\VWHP� *URXS �� EDWWHU\ ZLWK ��� FROG FUDQN DPSV�

7UDFWLRQ 'ULYH� &ORVHG ORRS K\GURVWDWLF GULYH
FRQVLVWLQJ RI 6XQGVWUDQG YDULDEOH YROXPH SXPS DQG
3DUNHU ORZ VSHHG� KLJK WRUTXHZKHHOPRWRUPRXQWHG WR
VWHHULQJ IRUN� +\GUDXOLF V\VWHP FRQWDLQV � TXDUWV ZLWK
�� PLFURQ VXFWLRQ OLQH ILOWHU DQG JHDUER[ UHVHUYRLU�

7LUHV�:KHHOV� 7KUHH� VPRRWK WUHDG � SO\� �� [
���������SQHXPDWLF WXEHOHVV� WLUHV� 'HPRXQWDEOH GURS
FHQWHU VWHHO ZKHHOV ZLWK ��� OXJ QXWV PRXQWHG WR
WDSHUHG UROOHU EHDULQJ KXEV RQ WUDQVSRUW DUPV DQG
EUDNH KXE RQ ZKHHO PRWRU� $OO DUH LQWHUFKDQJHDEOH�

%UDNH�'UXP DQG VKRH W\SH SDUNLQJ EUDNH PRXQWHG WR
ZKHHO PRWRU� +ROGV XQLW RQ D ��� JUDGH�

7UDQVSRUW /LIW� �� YROW :DUQHU (OHFWULF OLQHDU VFUHZ
DFWXDWRU ZLWK � LQFK VWURNH� 5DLVHV DQG ORZHUV OLIW
DUP�WUDQVSRUW WLUHV DQG DFWLYDWHV KROH VSDFLQJ FRQWURO�

)XHO &DSDFLW\� ���� JDOORQV JDVROLQH�

:DWHU ,QMHFWLRQ 6\VWHP�
3UH )LOWHU ��� 6SLQ GRZQ W\SH ZLWK ZDVKDEOH
FDUWULGJH LQ FOHDU SODVWLF KRXVLQJ DQG SODVWLF EDOO
YDOYH IRU IOXVKLQJ�
6XSSO\ )LOWHU ��� 5HSODFHDEOH FDUWULGJH LQ SODVWLF
KRXVLQJ ZLWK DLU EOHHG EXWWRQ�
:DWHU 3UHVVXUH 6ZLWFK ��� 6HQVHV IRU ZDWHU
SUHVVXUH DIWHU ILOWHU DQG WXUQV RQ ZKHQ SUHVVXUH LV
RYHU ������� SVL DQG WXUQV RII ZKHQ SUHVVXUH GURSV
EHORZ ������ SVL�
3XPS ��� 3XPS LV D 7RUR H[FOXVLYH GHVLJQ �SDWHQW
SHQGLQJ� ZLWK FDVW VWDLQOHVV VWHHO KHDG DQG �
SLVWRQ SOXQJHUV� 9HH SDFNLQJ VHDOV DQG .HYODU
JXLGHV� )RUJHG FUDQNVKDIW ZLWK SODVPD VSUD\HG
FHUDPLF RQ VWDLQOHVV VWHHO SOXQJHUV DQG FDVW LURQ
FRQQHFWLQJ URGV� 1RPLQDO SHUIRUPDQFH LV � JSP
# ���� SVL ZLWK ���� USP LQSXW�
$FFXPXODWRU ��� 7RUR H[FOXVLYH GHVLJQ ZLWK ORZ
FKDUJH SUHVVXUH VHQVRU� QLWURJHQ JDV FKDUJHG WRD
PD[LPXP RI ����SVL�
&DP DQG *HDUER[ ��� 5HGXFWLRQ JHDU GULYH IRU
FDP WKDW DFWXDWHV PDLQ ZDWHU YDOYH� 5ROOHU FDP
IROORZHU ULGHV RQ FDPVSHFLILFDOO\ GHVLJQHG �SDWHQW
SHQGLQJ� WR FRQWUROZDWHU LQMHFWLRQ DW ��� F\FOHV SHU

VHFRQG ���� USP� DQG VWRUH HQHUJ\ LQ DFFXPXODWRU
EHWZHHQ LQMHFWLRQV� &DVW LURQ FDVH DOVR VHUYHV DV �
TXDUW K\GUDXOLF UHVHUYRLU�
9DOYH ��� &DVW VWDLQOHVV VWHHO YDOYH ERG\ IXQFWLRQV
DV PRXQWLQJ EDVH IRU DFFXPXODWRU� JHDUER[ DQG
PDQLIROG RXWOHW� $OO KLJK SUHVVXUH ZDWHU IORZV LQ
DQG RXW WKURXJK WKH YDOYH ERG\� 3UHVVXUH
EDODQFHG YDOYH VSRRO ZLWK IORDWLQJ �SDWHQW
SHQGLQJ�� KDUGHQHG VWDLQOHVV VHDW DOLJQV GXULQJ
DVVHPEO\� %OHHG YDOYH LQ EDVH DOORZV IRU EOHHG���RII
RI KLJK SUHVVXUH DQG GUDLQ GRZQ IRU FROG ZHDWKHU
VWRUDJH� %ROWHG IODQJHV DQGSRO\XUHWKDQH2���ULQJV
PDWH DOO FRPSRQHQWV WR YDOYH ERG\�
5ROOHUV ��� 3LYRWLQJ DOXPLQXP UROOHUV XQLIRUPO\
VPRRWK WKH WXUI DQG SURYLGH SURWHFWLRQ IURP WKH
QR]]OH GLVFKDUJH� $GMXVWDEOH IORZ �� ��� � JSP�
VSUD\ ZDVK V\VWHP ZLWK � IORRG WLS QR]]OHV
PDLQWDLQ FOHDQ UROOHUV�
3UHVVXUH 5HOLHI 9DOYH ��� &LUFOH 6HDO &RQWUROV
SRSSHW��� W\SH YDOYH SUHVHW WR ���� SVL ZLWK
FRUURVLRQ UHVLVWDQW VWDLQOHVV DQG EUDVV PDWHULDOV�
0DQLIROG DQG 1R]]OHV ��� ([WUXGHG VWDLQOHVV VWHHO
PDQLIROG ZLWK�� IODQJHG QR]]OH H[WHQVLRQV
FRQWDLQLQJ FKHFN YDOYHV DQG KDUGHQHG VWDLQOHVV
GLVFKDUJH RULILFH� &KHFN YDOYHVPD\EH UHYHUVHG LQ
KRXVLQJ WR EORFN XQXVHG QR]]OHV�

&RQWUROV�
(QJLQH 3DQHO ��� 7KURWWOH� FKRNH� VSUD\ ZDVK
FRQWURO� KRXU PHWHU� ZDWHU SUHVVXUH JDXJH�
VSDFLQJ FRQWURO OHYHU� NH\ VZLWFK DQG FLUFXLW
EUHDNHU UHVHW EXWWRQ�
6WHHULQJ 7LOOHU 3DQHO ��� 7UDFWLRQ EDLO� ZDWHU
V\VWHPHQJDJHDQGGLVHQJDJHEXWWRQV� WUDQVSRUW �
DHUDWH OLIW WRJJOH VZLWFK DQG SDUNLQJ EUDNH ZLWK
EX]]HU DODUP�
(OHFWURQLF &RQWURO 0RGXOH ��� 6ROLG VWDWH SRWWHG
GHYLFH IRU VHTXHQFLQJ VWDUW DQG VWRS RI ZDWHU
V\VWHP� ,QWHUORFNV IRU ZDWHU SUHVVXUH� WUDQVSRUW OLIW
DQG WUDFWLRQ QHXWUDO�

*URXQG 6SHHG�
$HUDWLQJ� ����� PSK �ERWK GLUHFWLRQV�
7UDQVSRUW� ����� PSK �ERWK GLUHFWLRQV�

'LPHQVLRQV�
/HQJWK ��� ���� LQFKHV�
:KHHOEDVH ��� ���� LQFKHV
:LGWK ��� �� LQFKHV�
+HLJKW ��� ���� LQFKHV�
:HLJKW ������� SRXQGV�

$HUDWLRQ :LGWK� �� LQFKHV ZLWK �� QR]]OHV RQ � LQFK
FHQWHUV�

$HUDWLRQ 'HSWK� � WR � LQFKHV GHSHQGLQJ RQ WXUI
FRQGLWLRQV DQG QR]]OH FRQILJXUDWLRQ�

+ROH3DWWHUQ�9DULDEOH IURP�������l WR �l VSDFLQJ LQ WKH
GLUHFWLRQ RI WUDYHO� DQG � RU �l LQFUHPHQWV LQ ZLGWK�
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'HSWKV DQG 1R]]OH &RQILJXUDWLRQV� $OO QR]]OHV DUH LGHQWLILHG ZLWK QXPEHUV LQGLFDWLQJ WKH GULOO VL]H RI WKH RULILFH�
7KH VWDQGDUG FRQILJXUDWLRQ LV �� QR]]OHV SURGXFLQJ GHSWKV RI � WR � LQFKHV GHSHQGLQJ RQ WXUI FRQGLWLRQV� %ORFNHG
QR]]OH ORFDWLRQV DUH REWDLQHG E\ UHYHUVLQJ WKH QR]]OH FKHFN YDOYH EDOO DQG VSULQJ� 6HH QR]]OH VL]H FKDUW DQG
LOOXVWUDWLRQV EHORZ�

,03257$17� 8VH RQO\ QR]]OH FRQILJXUDWLRQV VKRZQ RU GDPDJH WR WKH PDFKLQH PD\ RFFXU�

3DUW 1R�

12==/( 6,=( $1' $3352;,0$7( '(37+ &+$57
$SSUR[�
'HSWK

'ULOO 6L]H 'HFLPDO 6L]H
�LQFK�

0HWULF 6L]H
�PP�

4XDQWLW\ RI 1R]]OHV
2SHQ %ORFNHG 



��������� ��� ����� ����� 
 
 

��������� ��� ����� ����� �� � �����l
��������� ��� ����� ����� � � �����l

 8VH RQO\ ZLWK YDULHG VL]H FRQILJXUDWLRQV

$OXPLQXP :DVKHU� 7RUR 3DUW QR� �������� LV UHTXLUHG ZLWK DQ\ QR]]OH FKDQJH

3DUW 1R�

237,21$/ 67$**(5(' 6,=( 12==/( &21),*85$7,21
$SSUR[�
'HSWK

'ULOO 6L]H 'HFLPDO 6L]H
�LQFK�

0HWULF 6L]H
�PP�

4XDQWLW\ RI 1R]]OHV
2SHQ %ORFNHG 



��������� ��� ����� ����� � DQG �

 �����l
��������� ��� ����� ����� � �

 �����l

$OXPLQXP :DVKHU� 7RUR 3DUW QR� �������� LV UHTXLUHG ZLWK DQ\ QR]]OH FKDQJH



$GGLWLRQDO QR]]OHV PD\ EH EORFNHG WR FRPSHQVDWH IRU SXPS ZHDU�

&/26(' �%/2&.('� 12==/(23(1 12==/(

6SULQJ

6SULQJ &KHFN 9DOYH %DOO

&KHFN 9DOYH %DOO

6SHFLILFDWLRQV DQG GHVLJQ VXEMHFW WR FKDQJH ZLWKRXW QRWLFH�
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)XHO ��� 8QOHDGHG UHJXODU JDVROLQH UHFRPPHQGHG
WR PLQLPL]H HQJLQH LQWDNH YDOYH DQG FRPEXVWLRQ
FKDPEHU GHSRVLWV�
(QJLQH 2LO ��� 6HUYLFH FODVVLILFDWLRQ $3, 6)� 6*�
6)�&& RU 6*�&& LQ D �� ZHLJKW YLVFRVLW\ JUDGH�
(QJLQH 2LO )LOWHU ��� 7RUR SDUW QR� ���������
+\GUDXOLF 2LO �� 0RELO '7( �� RU RWKHU
LQWHUFKDQJHDEOH HTXLYDOHQW� 6HH FKDUW EHORZ IRU
HTXLYDOHQW RLOV�
0RELO '7( ��
6KHOO 7HOOXV ��
$PRFR 5\NRQ 2LO ���
&RQRFR 6XSHU +\GUDXOLF 2LO ��
([[RQ 1XWR + ��
.HQGDOO .HQRLO 5	2 ��
3HQQ]RLO 3HQUHFR ��
3KLOOLSV 0DJQXV $ ��
6WDQGDUG (QHUJRO +/3 ��
6XQ 6XQYLV ��� :5
8QLRQ 8QD[ $: ��
+\GUDXOLF 2LO )LOWHU ��� 7RUR SDUW QR� ���������

:DWHU3XPS&DVH2LO ��� 0RELO '7(([WUD +HDY\RU
RWKHU LQWHUFKDQJHDEOH ,62 *UDGH ��� 3(���������$

�+HDY\ ,QKLELWHG +\GUDXOLF 	 *HQHUDO 3XUSRVH�
6HH IROORZLQJ FKDUW IRU HTXLYDOHQW RLOV�
0RELO '7( (+ �([WUD +HDY\�
6KHOO 7XUER ���
$PRFR $PHULFDQ ,QG� 2LO ���
&KHYURQ $: 0DFKLQH 2LO ���
&RQRFR 'HFWRO 5 	 2���
([[RQ 7HUUHVVWLF ���
.HQGDOO .HQ���7UDQ ���
3HQQ]RLO 3HQUHFR ����$:���
3KLOOLSV 0DJQXV 2LO ���
6WDQGDUG (QHUJRO +/3 ���
6XQ 6XQYLV ���
8QLRQ 8QD[ 5; ����7XUELQH 2LO ���
9DOYROLQH (7& �5	2� ���
:DWHU 6XSSO\ ��� 5HFRPPHQG D VRXUFH ZLWK �����
JDOORQV SHU PLQXWH� $ PLQLPXP SUHVVXUH RI �� SVL
DW WKHPDFKLQH LV UHTXLUHG IRU WKH SXPS WR HQJDJH�
0D[LPXP DOORZDEOH SUHVVXUH RI ��� SVL� $OWKRXJK
LUULJDWLRQ ZDWHU SXPSHG IURP SRQGV RU HIIOXHQW
KROGLQJ SRROV FDQ EH XVHG� QRW DOO FRQGLWLRQV FDQ
EH KDQGOHG E\ WKH PDFKLQHV ILOWUDWLRQ V\VWHP�
DGGLWLRQDO RU DOWHUQDWLYH ILOWUDWLRQ PD\ EH UHTXLUHG�
:DWHU )LOWHU &DUWULGJH ��� 7RUR SDUW QR� ���������

'2 127 86( &+(0,&$/6 �� &RQFHUQ IRU HQYLURQPHQWDO LVVXHV DQG FRUURVLYH DIIHFWV RQ PDFKLQH
FRPSRQHQWV�

,'(17,),&$7,21 $1' 25'(5,1*
02'(/ $1' 6(5,$/ 180%(56

7KH +<'52-(&7 ���� KDV WZR LGHQWLILFDWLRQ
QXPEHUV� D PRGHO QXPEHU DQG D VHULDO QXPEHU� 7KH
WZRQXPEHUV DUH VWDPSHGRQ DS,DWH ZKLFK LV ULYHWHG WR
WKH IUDPH� ,Q DQ\ FRUUHVSRQGHQFH FRQFHUQLQJ WKH
+<'52-(&7 ����� VXSS,\ PRGHO DQG VHULDO QXPEHUV
WR EH VXUH WKDW FRUUHFW LQIRUPDWLRQ DQG UHS,DFHPHQW
SDUWV DUH REWDLQHG�

7R RUGHU UHS,DFHPHQW SDUWV IURP DQ DXWKRUL]HG 7252
'LVWULEXWRU� VXSSO\ WKH IR,ORZLQJ LQIRUPDWLRQ�

�� 0RGHO DQG VHULDO QXPEHUV RI WKH PDFKLQH�

�� 3DUW QXPEHU� GHVFULSWLRQ DQG TXDQWLW\ RI SDUWV
GHVLUHG�

1RWH� 'R QRW RUGHU E\ UHIHUHQFH QXPEHU LI D SDUWV
FDWD,RJ LV EHLQJ XVHG� XVH WKH SDUW QXPEHU�
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/226( 3$576
127(�8VH WKLV FKDUW DV D FKHFNOLVW WR DVVXUH DOO SDUWV KDYH EHHQ UHFHLYHG� :LWKRXW WKHVH SDUWV� WRWDO VHW���XS FDQQRW
EH FRPSOHWHG�

:KHHOV � ,QVWDOO RQ :KHHO +XEV
/XJ 1XWV ��

,JQLWLRQ .H\ � 8VH LQ LJQLWLRQ 6ZLWFK

+RVH $GDSWHU � 0RXQW WR 4XLFN &RXSOHU RQ 6LGH RI
0DFKLQH

6SDQQHU :UHQFK � 8VH IRU ,QVWDOODWLRQ DQG 5HPRYDO RI
:DWHU )LOWHU

2SHUDWRU
V 0DQXDO � 5HDG %HIRUH 2SHUDWLQJ 0DFKLQH
3DUWV &DWDORJ �
5HJLVWUDWLRQ &DUG � )LOO 2XW DQG 5HWXUQ 7R 7RUR

'HVFULSWLRQ 8VH4W\�

6(7��83 ,16758&7,216
,167$// 5($5 :+((/6 �)LJ� ��

�� 5HPRYH ZKHHOV IURP VKLSSLQJ SDOOHW�

�� 0RXQW ZKHHOV WR KXEV ZLWK OXJ QXWV �VXSSOLHG LQ
ORRVH SDUWV� DQG WRUTXH QXWV WR ������� IW�OE�

�� 5HPRYH DQ\VKLSSLQJEORFNV RU EUDFHV� ZKLFKPD\
REVWUXFW PDFKLQH UHPRYDO IURP SDOOHW�

,03257$17� 5HIHU WR %HIRUH 2SHUDWLQJ VHFWLRQ LQ
PDQXDO IRU LQVWUXFWLRQV RQ SUHSDULQJ PDFKLQH IRU
RSHUDWLRQ�

�� :KHHO �� /XJ 1XWV

)LJXUH �

�

�



��
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�� 6LQFH EDWWHU\ LV QRW ILOOHG ZLWK HOHFWURO\WH RU
DFWLYDWHG� EXON HOHFWURO\WH ZLWK ����� VSHFLILF JUDYLW\
PXVW EH SXUFKDVHG IURP D ORFDO EDWWHU\ VXSSO\ RXWOHW�

(OHFWURO\WH JDVHV DUH H[SORVLYH DQG FDQ
FDXVH VHULRXV LQMXU\ WR H\HV� OXQJV DQG
VNLQ� :HDU VDIHW\ JRJJOHV DQG UXEEHU
JORYHV ZKHQ ZRUNLQJ ZLWK HOHFWURO\WH RU
EDWWHU\� &KDUJH WKH EDWWHU\ LQ D ZHOO
YHQWLODWHG SODFH VR JDVVHV SURGXFHG
ZKLOH FKDUJLQJ FDQ GLVVLSDWH� 6LQFH WKH
JDVHV DUH H[SORVLYH� NHHS RSHQ IODPHV
DQG HOHFWULFDO VSDUN DZD\ IURP WKH EDW�
WHU\� GR QRW VPRNH� 1DXVHD PD\ UHVXOW LI
WKH JDVHV DUH LQKDOHG� 8QSOXJ FKDUJHU
IURP HOHFWULFDO RXWOHW EHIRUH FRQQHFWLQJ
WR RU GLVFRQQHFWLQJ FKDUJHU OHDGV IURP
EDWWHU\ SRVWV�

:$51,1*

�� 5HOHDVH KRRG ODWFKHV DQG UDLVH KRRG�

�� /RRVHQ FDSVFUHZ VHFXULQJ EDWWHU\ FODPS WR
PDFKLQH DQG UHPRYH EDWWHU\� 5HPRYH ILOOHU FDSV IURP
EDWWHU\ DQG VORZO\ ILOO HDFK FHOO XQWLO HOHFWURO\WH LV MXVW
DERYH WKH SODWHV�

)LJXUH �
�� %DWWHU\

�

�� 5HSODFH ILOOHU FDSV DQG FRQQHFW D � WR � DPS
EDWWHU\ FKDUJHU WR WKH EDWWHU\SRVWV� &KDUJH WKHEDWWHU\
DW D UDWH RI � WR � DPSHUHV IRU � WR � KRXUV�

�� :KHQ EDWWHU\ LV FKDUJHG� GLVFRQQHFW FKDUJHU IURP
HOHFWULFDO RXWOHW DQG EDWWHU\ SRVWV�

�� 5HPRYH ILOOHU FDSV� 6ORZO\ DGG HOHFWURO\WH WR HDFK
FHOO XQWLO OHYHO LV XS WR ILOO ULQJ� ,QVWDOO ILOOHU FDSV�

,03257$17� 'R QRW RYHUILO, EDWWHU\� (OHFWURO\WH ZLOO
RYHUIORZ RQWR RWKHU SDUWV RI WKH PDFKLQH DQG VHYHUH
FRUURVLRQ DQG GHWHULRUDWLRQ ZLOO UHVXOW�

�� ,QVWDOO EDWWHU\ DQG VHFXUH ZLWK EDWWHU\ FODPS�

�� ,QVWDOO WKH SRVLWLYH FDEOH �UXEEHU ERRW RYHU HQG� WR
WKH SRVLWLYH ��� WHUPLQDO DQG WKH QHJDWLYH FDEOH �EODFN�
WR WKH QHJDWLYH ����� WHUPLQDO RI WKH EDWWHU\ DQG VHFXUH
ZLWK FDSVFUHZV DQG QXWV� 6OLGH WKH UXEEHU ERRW RYHU
WKH SRVLWLYH WHUPLQDO WR SUHYHQW SRVVLEOH VKRUW���RXW
IURP RFFXUULQJ �)LJ� ���

�� /RZHU KRRG DQG VHFXUH ODWFKHV�

&+(&. (1*,1( 2,/ �)LJ� ��

7KH 2QDQ HQJLQH LV VKLSSHG ZLWK � TXDUWV RI RLO LQ WKH
FUDQNFDVH� KRZHYHU� OHYHO RI RLO PXVW EH FKHFNHG
EHIRUH DQG DIWHU WKH HQJLQH LV ILUVW VWDUWHG�

�� 3RVLWLRQ PDFKLQH RQ D OHYHO VXUIDFH�

�� 8QVFUHZ GLSVWLFN DQG ZLSH LW ZLWK D FOHDQ UDJ�
6FUHZ GLSVWLFN LQWR ILOOHU QHFN DQG PDNH VXUH LW LV
VHDWHG IXOO\� 8QVFUHZ GLSVWLFN RXW RI ILOOHU QHFN DQG
FKHFN OHYHO RI RLO� ,I RLO OHYHO LV ORZ� DGG HQRXJK RLO WR
UDLVH OHYHO WR )8// PDUN RQ GLSVWLFN�

)LJXUH �
�� 'LSVWLFN

�

1RWH� ,I OHYHO RI RLO LV DW WKH $''PDUN RQGLSVWLFN� DGG �
TXDUW RI RLO WR UDLVH RLO OHYHO WR )8//� 'R QRW RYHUILOO

�� 3RXU RLO LQWR ILOOHU QHFN XQWLO OHYHO LV DW WKH )8//PDUN
RQ GLSVWLFN� 7KH 2QDQ HQJLQH XVHV DQ\ KLJK���TXDOLW\
RLO KDYLQJ WKH $PHULFDQ 3HWUROHXP ,QVWLWXWH $3O
kVHUYLFH FODVVLILFDWLRQl 6) RU 6*� 5HFRPPHQGHG
YLVFRVLW\ �ZHLJKW� RI RLO WR XVH LV 6$( ���

,03257$17� 7KH +\GURMHFW ���� RSHUDWHV DW YHU\
KLJK HQJLQH ORDGV� VR FKHFN OHYHO RI RLO HYHU\ �
RSHUDWLQJ KRXUV RU GDLO\� $ QHZ HQJLQH PD\
FRQVXPH VRPH RLO XQWLO EURNHQ LQ� ,QLWLDOO\� FKDQJH
RLO DIWHU WKH ILUVW �� KRXUV RI RSHUDWLRQ� WKHUHDIWHU�
XQGHU QRUPDO FRQGLWLRQV� FKDQJH RLO DQG ILOWHU DIWHU
HYHU\ ��� KRXUV RI RSHUDWLRQ� +RZHYHU� FKDQJH RLO
PRUH IUHTXHQWO\ ZKHQ HQJLQH LV RSHUDWHG LQ
H[WUHPHO\ GXVW\ RU GLUW\ FRQGLWLRQV�
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7+( 7252 &203$1< 67521*/< 5(&200(1'6
7+(86(2))5(6+&/($1� 81/($'('5(*8/$5
*5$'( *$62/,1( ,1 7252 *$62/,1(
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%HFDXVH JDVROLQH LV IODPPDEOH� FDXWLRQ
PXVWEHXVHGZKHQVWRULQJ RU KDQGOLQJ LW�
'R QRW ILOO IXHO WDQN ZKLOH HQJLQH LV
UXQQLQJ� KRW RU ZKHQ PDFKLQH LV LQ DQ
HQFORVHG DUHD� 9DSRUV PD\ EXLOG XS DQG
EH LJQLWHG E\ D VSDUN RU IODPH VRXUFH
PDQ\ IHHW DZD\� '2 127 602.( ZKL,H
ILOOLQJ WKH IXHO WDQN WR SUHYHQW WKH SRVVL�
ELOLW\ RI DQH[SORVLRQ� $OZD\V ILOO IXHO WDQN
RXWVLGH DQGZLSH XS DQ\ VSLOOHG JDVROLQH
EHIRUH VWDUWLQJ HQJLQH� 8VH D IXQQHO RU
VSRXW WR SUHYHQW VSLOOLQJ JDVROLQH EHIRUH
VWDUWLQJ HQJLQH DQG ILOO WDQN WR DERXW ,
LQFK ��� PP� EHORZ WKH ERWWRP RI ILOOHU
QHFN� 6WRUH JDVROLQH LQ D FOHDQ VDIHW\��
DSSURYHG FRQWDLQHU DQG NHHS WKH FDS LQ
SODFH RQ WKH FRQWDLQHU� .HHS JDVROLQH LQ
D FRRO�ZHOO ��YHQWLODWHGSODFH� QHYHU LQ DQ
HQFORVHG DUHD VXFK DV D KRW VWRUDJH
VKHG� 7R DVVXUH YRODWLOLW\� GR QRW EX\
PRUH WKDQ D �� GD\ VXSSO\ RI JDVROLQH�
*DVROLQH LV D IXHO IRU LQWHUQDO FRPEXV�
WLRQ HQJLQHV� WKHUHIRUH� GR QRW XVH LW IRU
DQ\ RWKHU SXUSRVH� 6LQFH PDQ\ FKLOGUHQ
OLNH WKH VPHOO RI JDV� NHHS LW RXW RI WKHLU
UHDFK EHFDXVH WKH IXPHV DUH H[SORVLYH
DQG GDQJHURXV WR LQKDOH�

'$1*(5

1RWH� 'R QRW PL[ RLO ZLWK JDVROLQH� 1HYHU XVH
PHWKDQRO� JDVROLQH FRQWDLQLQJ PHWKDQRO� JDVRKRO�
JDVROLQH DGGLWLYHV� SUHPLXP JDVROLQH� RU ZKLWH JDV
EHFDXVH HQJLQH�IXHO V\VWHP GDPDJH FRXOG UHVXOW�

�� 5HPRYH FDS IURP WKH IXHO WDQN DQG ILOO WKH ��JDOORQ
WDQN WR DERXW � LQFK IURP WKH WRS RI WDQN� ERWWRP RI ILOOHU
QHFN ZLWK XQOHDGHG JDVROLQH� ,QVWDOO IXHO WDQN FDS
WLJKWO\�

�� :LSH XS JDVROLQH WKDW PD\ KDYH VSLOOHG WR SUHYHQW
D ILUH KD]DUG�

�� )XHO 7DQN &DS

)LJXUH �

�

&+(&. *($5 &$6( )/8,' /(9(/ �)LJ� ��

7KH JHDU FDVH� ZKLFK DFWV DV WKH UHVHUYRLU IRU WKH
K\GUDXOLF V\VWHP� LV ILOOHG DW WKH IDFWRU\ ZLWK
DSSUR[LPDWHO\ � � � TXDUWV RI0RELO '7(��K\GUDXOLFRLO�
&KHFN OHYHO RI K\GUDXOLF RLO RQ VLJKW JDXJH EHIRUH
HQJLQH LV ILUVW VWDUWHG DQG GDLO\ WKHUHDIWHU� &KDQJH ILOWHU
LQLWLDOO\ DIWHU �� KRXUV RI RSHUDWLRQ� WKHUHDIWHU FKDQJH
RLO DQG ILOWHU HYHU\ ��� KRXUV RI RSHUDWLRQ� 7KH RLO DQG
ILOWHU PXVW EH FKDQJHG LPPHGLDWHO\ ZKHQ DQ\
FRQWDPLQDWLRQ� VOXGJH� ZDWHU RU FRQGHQVDWLRQ
DSSHDUV LQ RLO RU RQ VLJKW JDXJH� 'HWHUPLQH DQG
FRUUHFW RLO FRQWDPLQDWLRQSUREOHPEHIRUH UHVWDUWLQJ
HQJLQH DQG RSHUDWLQJ PDFKLQH�

�� 3RVLWLRQ PDFKLQH RQ D OHYHO VXUIDFH�

�� 5HOHDVH KRRG ODWFKHV DQG UDLVH KRRG�

�� &KHFN OHYHO RI K\GUDXOLF RLO RQ VLJKW JDXJH� )OXLG
OHYHO VKRXOG EH XS WR PLGGOH RI JDXJH ZLQGRZ�

)LJXUH �
�� 6LJKW *DXJH �� )LOOHU &DS

�

�

�� ,I IOXLG OHYHO LV ORZ� UHPRYH ILOOHU FDS DQG DGG
HQRXJK 0RELO '7( �� K\GUDXOLF RLO RU HTXLYDOHQW RLO
�UHIHU WR IOXLG UHFRPPHQGDWLRQ WDEOH RQ SDJH �� WR
EULQJ RLO XS WR SURSHU OHYHO�

�� /RZHU KRRG DQG VHFXUH ODWFKHV�
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7KH SXPS FUDQN FDVH LV ILOOHG DW WKH IDFWRU\ ZLWK
DSSUR[LPDWHO\ �� RXQFHV RI 0RELO '7( ([WUD +HDY\ RLO�
&KHFN OHYHO RI RLO RQ GLSVWLFN EHIRUH HQJLQH LV ILUVW
VWDUWHG DQG GDLO\ WKHUHDIWHU� &KDQJH RLO LQLWLDOO\ DIWHU
�� KRXUV RI RSHUDWLRQ� WKHUHDIWHU FKDQJH HYHU\ ���
KRXUV RI RSHUDWLRQ�7KH RLO PXVW EH FKDQJHG
LPPHGLDWHO\ ZKHQ DQ\ FRQWDPLQDWLRQ� VOXGJH�
ZDWHU RU FRQGHQVDWLRQ DSSHDUV LQ RLO� 'HWHUPLQH
DQG FRUUHFW RLO FRQWDPLQDWLRQ SUREOHP EHIRUH
UHVWDUWLQJ HQJLQH DQG RSHUDWLQJ PDFKLQH�

�� 3RVLWLRQ PDFKLQH RQ D OHYHO VXUIDFH�

�� 5HOHDVH KRRG ODWFKHV DQG UDLVH KRRG�

�� 5HPRYH GLSVWLFN�ILOOHU FDS DQG FKHFN OHYHO RI RLO RQ
GLSVWLFN� )OXLG OHYHO VKRXOG EH XS WR )8// PDUN�

�� ,I IOXLG OHYHO LV ORZ� DGG HQRXJK 0RELO '7( ([WUD
+HDY\ RLO RU HTXLYDOHQW RLO �UHIHU WR IOXLG
UHFRPPHQGDWLRQ WDEOH RQ SDJH �� WR EULQJ RLO XS WR
SURSHU OHYHO� '2 127 29(5),//�

�� /RZHU KRRG DQG VHFXUH ODWFKHV�

)LJXUH �
�� 'LSVWLFN � )LOOHU &DS

)8//

�

&+(&. 7,5( 35(6685(

7LUHV DUH RYHU LQIODWHG IRU VKLSSLQJ� PDNH VXUH IURQW DQG
UHDU WLUHV DUH LQIODWHG WR � WR �� S�V�L�

&+(&. $&&808/$725 &+$5*(

+DYH DFFXPXODWRU FKDUJH FKHFNHG EHIRUH DQG DIWHU
HDFK RSHUDWLQJ VHDVRQ E\ DQ $XWKRUL]HG 7252
'LVWULEXWRU�

&KDUJHG DFFXPXODWRUV FRQWDLQ KLJK SUHV�
VXUH QLWURJHQ� 1LWURJHQ LV WKH RQO\ JDV WR
XVH IRU DFFXPXODWRU FKDUJLQJ� ,QVWDOOLQJ
,03523(5 JDVHV LQ DQ DFFXPXODWRU FDQ
FDXVH DQ (;3/26,21 $1' '($7+�
&KDUJLQJ UHTXLUHV VSHFLDO WRROV DQG SUH�
FDXWLRQV� &KDUJH DFFXPXODWRUV LQ D ZHOO
YHQWLODWHG DUHD� +DYH DFFXPXODWRU
FKHFNHG DQG FKDUJHG E\ DQ $XWKRUL]HG
7252 'LVWULEXWRU�

:HDU H\HSURWHFWLRQ� .HHSKDQGV DQG IDFH
DZD\ IURP JDV YDOYH�

6ORZO\ RSHQ WKH KLJK SUHVVXUH ZDWHU
EOHHG YDOYH EHIRUH VHUYLFLQJ DQ\ FRPSR�
QHQW FRQQHFWHG WR WKH KLJK SUHVVXUHZDWHU
V\VWHP� 2SHQLQJ WKH KLJK SUHVVXUH EOHHG
YDOYH DOORZV DQ\ WUDSSHG ZDWHU WR HVFDSH
IURP WKH V\VWHP DQG DOVR DOORZV WKH DFFX�
PXODWRU SLVWRQ WR PRYH WR WKH ERWWRP RI
WKH DFFXPXODWRU F\OLQGHU� )DLOXUH WR RSHQ
EOHHG YDOYH EHIRUH VHUYLFLQJ KLJK SUHV�
VXUH ZDWHU FRPSRQHQWV FDQ FDXVH SHU�
VRQDO LQMXU\� ',60(0%(50(17 25
'($7+�

&KDUJHGDFFXPXODWRUV FDQQRWEH VKLSSHG
YLD DLU IUHLJKW�

:$51,1*



��

&21752/6
,JQLWLRQ 6ZLWFK �)LJ� �� 7KH LJQLWLRQ VZLWFK� ZKLFK LV
XVHG WR VWDUW DQG VWRS WKH HQJLQH� KDV WKUHH SRVLWLRQV�
2))� 21 DQG 67$57�

)LJXUH �
�� ,JQLWLRQ 6ZLWFK
�� &KRNH
�� 7KURWWOH
�� 6SUD\ :DVK &RQWURO

�� +RXU 0HWHU
�� :DWHU 3UHVVXUH *DXJH
�� &LUFXLW %UHDNHU 5HVHW %XWWRQ
�� 6SDFLQJ &RQWURO /HYHU

��

� � � �

�
�

&KRNH �)LJ� �� 7R VWDUW HQJLQH� FORVH FDUEXUHWRU
FKRNH E\ SXOOLQJ FKRNH FRQWURO RXWZDUG WR WKH )8//
SRVLWLRQ� $IWHU HQJLQH VWDUWV� UHJXODWH FKRNH WR NHHS
HQJLQH UXQQLQJ VPRRWKO\� $V VRRQ DV SRVVLEOH� RSHQ
WKH FKRNH E\ SXVKLQJ LW LQZDUG WR WKH 2)) SRVLWLRQ�

7KURWWOH �)LJ� �� 7KURWWOH LV XVHG WR UHJXODWH HQJLQH
VSHHG� 0RYLQJ WKURWWOH IRUZDUG LQFUHDVHV HQJLQH
VSHHG )$67� UHDUZDUG GHFUHDVHV HQJLQH VSHHG
6/2:� �

6SUD\ :DVK &RQWURO �)LJ� �� ��� 3XOO KDQGOH XSZDUG WR
DFWLYDWH UROOHU VSUD\ ZDVK V\VWHP� 0RYH FRQWURO NQRE
XS RU GRZQ WR DGMXVW VSUD\ UDWH WR NHHS UROOHUV IUHH RI
GHEULV�

+RXU 0HWHU �)LJ� �� ���7KH KRXU PHWHU UHJLVWHUV
DFFXPXODWHG KRXUV RI HQJLQH RSHUDWLRQ� 8VH WKH KRXU
PHWHU WR GHWHUPLQH LQWHUYDOV IRU VHUYLFH PDLQWHQDQFH
DQG OXEULFDWLRQ�

:DWHU 3UHVVXUH *DXJH �)LJ� �� ��� 5HJLVWHUV VXSSO\
ZDWHU SUHVVXUH LQ V\VWHP� $OVR DFWV DV D LQWHUORFN
VZLWFK SUHYHQWLQJ ZDWHU SXPS IURP VWDUWLQJ LI ZDWHU
SUHVVXUH LV EHORZ ����� S�V�L� RU VWRSSLQJ ZDWHU SXPS
LI ZDWHU SUHVVXUH GURSV EHORZ ���� S�V�L� &KHFN JDXJH
IUHTXHQWO\ WR PRQLWRU ZDWHU SUHVVXUH�

&LUFXLW %UHDNHU 5HVHW %XWWRQ �)LJ� �� ��� 3XVK EXWWRQ
WR UHVHW EUHDNHU� DIWHU FRUUHFWLQJ PDOIXQFWLRQ LQ
HOHFWULFDO V\VWHP� %XWWRQ DOVR VHUYHV DV D VZLWFK WR
LQWHUUXSW SRZHU WR WKH UHOD\V�

6SDFLQJ&RQWURO /HYHU �)LJ� �� ��� 0RYLQJ FRQWURO DZD\
IURP KDQGOH LQFUHDVHV DHUDWLQJ JURXQG VSHHG DQG
GLVWDQFH EHWZHHQ KROHV� 0RYLQJ FRQWURO WRZDUG
KDQGOH GHFUHDVHV DHUDWLQJ JURXQG VSHHG DQG
GLVWDQFH EHWZHHQ KROHV� 6HWWLQJ ZLOO EH RYHUULGGHQ
ZKHQ PDFKLQH LV VKLIWHG WR WUDQVSRUW SRVLWLRQ�

7UDFWLRQ %DLO �)LJ� �� ��� (QJDJHV DQG UHJXODWHV IRUH
DQG DIW WUDFWLRQ RSHUDWLRQ RI PDFKLQH� 5HOHDVLQJ EDLO
VWRSV WUDFWLRQ RSHUDWLRQ DQG ZLOO DOVR VWRS ZDWHU
LQMHFWLRQ LQ � WR � VHFRQGV� XQOHVV EDLO LV HQJDJHG�
7UDQVSRUW VSHHG LV UHJXODWHG E\ DPRXQW EDLO LV PRYHG�

)LJXUH �
�� 7UDFWLRQ %DLO
�� 7UDQVSRUW � $HUDWH 7RJJOH 6ZLWFK
�� $HUDWLRQ (QJDJHPHQW %XWWRQ
�� $HUDWLRQ 6WRS %XWWRQ
�� 3DUNLQJ %UDNH

� � �

�

�

7UDQVSRUW � $HUDWH 7RJJOH 6ZLWFK �)LJ� �� ��� /RZHUV
PDFKLQH RQWR UROOHUV WR FRPPHQFH DHUDWLRQ� 6ZLWFK
ZLOO RYHUULGH VSDFLQJ FRQWURO VHWWLQJZKHQ LW LV PRYHG WR
WUDQVSRUW SRVLWLRQ�

$HUDWLRQ (QJDJHPHQW %XWWRQ �)LJ� �� ��� 'HSUHVVLQJ
EXWWRQ� VWDUWV ZDWHU LQMHFWLRQ V\VWHP RQO\ ZKHQ ZDWHU
SUHVVXUH LV DERYH �� S�V�L� DQG UROOHUV DUH RQ WKH
JURXQG�

$HUDWLRQ 6WRS %XWWRQ �)LJ� �� ��� 5HG EXWWRQ VWRSV
ZDWHU LQMHFWLRQ V\VWHP� 6\VWHP FRQWLQXHV IRU D IHZ
VHFRQGV DIWHU EXWWRQ LV SUHVVHG�

3DUNLQJ%UDNH �)LJ� �� ��� 3XVK OHYHU WRZDUGPDFKLQH WR
HQJDJH SDUNLQJ EUDNH� $ ZDUQLQJ EX]]HU ZLOO VRXQG LI
\RX DWWHPSW WR PRYH PDFKLQH ZLWK SDUNLQJ EUDNH LV
HQJDJHG�

)XHO 6KXW��2II 9DOYH /RFDWHG 8QGHU )XHO 7DQN�
&ORVH IXHO VKXW���RII YDOYH ZKHQ VWRULQJ RU WUDQVSRUWLQJ
�WUDLOHULQJ� PDFKLQH�
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�� %HIRUH DHUDWLQJ� LQVSHFW WKH ZRUN DUHD IRU GHEULV
DQG GHWHUPLQH WKH EHVW GLUHFWLRQ DQG SDWWHUQ WR
RSHUDWH PDFKLQH�

�� ,I WKHPDFKLQH VWDUWV WR YLEUDWH DEQRUPDOO\� VKXW WKH
HQJLQH RII� 5HPRYH ZLUHV IURP VSDUN SOXJV WR SUHYHQW
SRVVLELOLW\ RI DFFLGHQWDO VWDUWLQJ� &KHFN PDFKLQH IRU
GDPDJH DQG GHIHFWLYH SDUWV� 5HSDLU DQ\ GDPDJH
EHIRUH UHVWDUWLQJ WKH HQJLQH DQG RSHUDWLQJ WKH
PDFKLQH�

�� 8VH RQO\ LQ GD\OLJKW RU ZKHQ WKHUH LV JRRG DUWLILFLDO
OLJKW� :DWFK IRU KROHV RU RWKHU KLGGHQ KD]DUGV� 'R QRW
WUDQVSRUW PDFKLQH FORVH WR D VDQG WUDS� GLWFK� FUHHN RU
RWKHU KD]DUG�

�� $OZD\V UDLVH PDFKLQH WR WUDQVSRUW SRVLWLRQ ZKHQ
SDUNHG RQ D JUHHQ WR SUHYHQW UROOHU PDUNV�

�� 'R QRW RSHUDWH ZDWHU LQMHFWLRQ V\VWHP RQ FRQFUHWH
RU DVSKDOW EHFDXVH ZDWHU MHWV ZLOO SHUPDQHQWO\
GDPDJH WKHVH VXUIDFHV� 'R QRW UXQ RYHU KRVH DV
GDPDJH ZLOO RFFXU�

�� 'R QRW RSHUDWH DHUDWRU ZLWK UROOHU RU LQMHFWLRQ
V\VWHP RYHU WKH HGJH RI DQ\WKLQJ WKDW FRXOG EH KLW�
GDPDJHG RU LQMXUHG E\ KLJK YHORFLW\ ZDWHU EODVWV�

��:DWHU MHWV IURP LQMHFWLRQ V\VWHP VKRXOG QRW GDPDJH
LUULJDWLRQ KHDGV RQ RQH SDVV RI PDFKLQH� 'R QRW DOORZ
PXOWLSOH VKRWV IURP LQMHFWLRQ V\VWHP WR KLW LUULJDWLRQ
KHDGV DV GDPDJH ZLOO RFFXU�

�� 8VH D JRRG� FOHDQ� TXDOLW\ ZDWHU VXSSO\ LQ WKH
V\VWHP� ,I JRRGTXDOLW\ZDWHU LV QRW DYDLODEOH� DGGLWLRQDO
ILOWUDWLRQ HTXLSPHQW PD\ EH UHTXLUHG� '2 127 86(
&+(0,&$/6 ,1 :$7(5 6<67(0�

�� 'R QRW DOORZ PDFKLQH WR EH VXEMHFW WR IUHH]LQJ
WHPSHUDWXUHV ZLWKRXW GUDLQLQJ� DV GDPDJH WR V\VWHP
ZLOO RFFXU�

67$57,1* � 67233,1* (1*,1(

�� 0DNH VXUH ZLUHV DUH LQVWDOOHG RQ VSDUN SOXJV DQG
IXHO VKXW���RII YDOYH LV RSHQ�

�� 0DNH VXUH SDUNLQJ EUDNH LV HQJDJHG�

�� 3XOO FKRNH OHYHU RXW WR )8// SRVLWLRQ DQG PRYH
WKURWWOH OHYHU WR KDOI WKURWWOH SRVLWLRQ�

127(� :KHQ VWDUWLQJ D ZDUP HQJLQH� FKRNH PD\ QRW
EH QHFHVVDU\� EXW +$/) WKURWWOH LV�

�� ,QVHUW NH\ LQWR LJQLWLRQ VZLWFK DQG URWDWH LW
FORFNZLVH WR VWDUW WKH HQJLQH� 5HOHDVH NH\ ZKHQ
HQJLQH VWDUWV� *UDGXDOO\ UHWXUQ WKH FKRNH OHYHU WR WKH
2))SRVLWLRQ �OHYHU DOO WKH ZD\ LQ� DIWHU WKH HQJLQH VWDUWV
DQG ZDUPV XS�

,03257$17� 7R SUHYHQW RYHUKHDWLQJ RI WKH VWDUWHU
PRWRU� GR QRW HQJDJH VWDUWHU ORQJHU WKDQ ��
VHFRQGV� $IWHU �� VHFRQGV RI FRQWLQXRXV FUDQNLQJ�
ZDLW �PLQXWHVEHIRUH HQJDJLQJ VWDUWHUPRWRU DJDLQ�

,03257$17�(QJLQH LV HTXLSSHGZLWKD RLO SUHVVXUH
LQWHUORFN VZLWFK ZKLFK LQWHUUXSWV HQJLQH RSHUDWLRQ
LI WKHUH LV QRW VXIILFLHQW RLO SUHVVXUH LQ HQJLQHGXULQJ
VWDUWLQJ RU RSHUDWLRQ RI HQJLQH� (QJLQH PD\ VWDUW
EXW ZLOO QRW FRQWLQXH WR UXQ GXH WR D ODFN RI RLO
SUHVVXUH�

�� 7R VWRS WKH HQJLQH� PRYH WKURWWOH FRQWURO
GRZQZDUG WR 6/2: SRVLWLRQ DQG WXUQ LJQLWLRQ NH\ WR
k2))l�

75$,1,1* 3(5,2'

%HIRUH DHUDWLQJ ZLWK WKH +\GURMHFW ����� LW LV
VXJJHVWHG WKDW \RX ILQG D FOHDU DUHD DQG SUDFWLFH
VWDUWLQJ DQG VWRSSLQJ� UDLVLQJ DQG ORZHULQJ PDFKLQH�
WXUQLQJ� HWF� 7KLV WUDLQLQJ SHULRGZLOO EH EHQHILFLDO WR WKH
RSHUDWRU LQ JDLQLQJ FRQILGHQFH LQ WKH SHUIRUPDQFH RI
WKH +\GURMHFW �����

23(5$7,1* 352&('85(

�� 0DNH VXUH ZLUHV DUH LQVWDOOHG RQ VSDUN SOXJV DQG
IXHO VKXW�RII YDOYH LV RSHQ�

�� 8QFRLO JDUGHQKRVHPDNLQJ VXUH WKHUH DUH QRNLQNV
RU EHQGV LQ KRVH� /D\ RXW KRVH VR WKHUH DUH QR
REVWUXFWLRQV EHWZHHQPDFKLQH DQG DUHD WR EH DHUDWHG�
7XUQ RQ ZDWHU VXSSO\ WR SXUJH DQ\ DLU IURP KRVH� 7XUQ
RII ZDWHU�

�� &RQQHFW KRVH DGDSWHU �)LJ� �� WR JDUGHQ KRVH�
WKHQ FRQQHFW DGDSWHU WR TXLFN FRXSOHU RQ VLGH RI
PDFKLQH�

)LJXUH �
�� +RVH $GDSWHU �� 4XLFN &RXSOHU

�
�

�� 7XUQ RQ ZDWHU VXSSO\ DQG FKHFN ZDWHU SUHVVXUH�
:DWHU SUHVVXUH PXVW EH DW OHDVW �� S�V�L�� ,I V\VWHP
SUHVVXUH LV QRW �� S�V�L�� PDNH VXUH \RXU KRVH LV QRW
NLQNHG RU REVWUXFWHG� ZDWHU VXSSO\ LV WXUQHG RQ RU LI
ZDWHU ILOWHU LV SOXJJHG�

�� 5HDFK XQGHU IXHO WDQN DQG SUHVV EOHHG EXWWRQ RQ
WRS RI ZDWHU ILOWHU KHDG �)LJ� ���� +ROG EOHHG EXWWRQ
GRZQ XQWLO DOO DLU LV SXUJHG IURP ILOWHU DQG ZDWHU FRPHV
RXW RSHQLQJ�



��

23(5$7,1* ,16758&7,216

)LJXUH ��
�� 0DLQ :DWHU )LOWHU +HDG
�� %OHHG %XWWRQ

�

�

�� 5HDFK XQGHU KRRG DQG RSHQ EOHHG YDOYH RQ PDLQ
YDOYH DW UHDU RI PDFKLQH �)LJ� ���� %OHHG V\VWHP XQWLO D
VWHDG\ IORZ RI ZDWHU FRPHV IURP RXWOHW� WKHQ FORVH
YDOYH�

)LJXUH ��
�� 0DLQ 9DOYH
�� %OHHG 9DOYH

�

�

�� ,I GHVLUHG� YDOYH RQ SUH��� ILOWHU �)LJ� ��� PD\ EH
RSHQHG VOLJKWO\ �FUDFNHG� WR SURYLGH FRQWLQXRXV
IOXVKLQJ GXULQJ RSHUDWLRQ RI PDFKLQH�

�� 6WDUW WKH HQJLQH� UHIHU WR 6WDUWLQJ�6WRSSLQJ
LQVWUXFWLRQV� 0RYH WKURWWOH WR )$67 SRVLWLRQ DQG
GLVHQJDJH SDUNLQJ EUDNH�

�� (QJDJH WUDFWLRQ EDLO DQG DSSURDFK WKH DUHD WR EH
DHUDWHG� 0DNH VXUH WKHUH DUH QR REVWUXFWLRQV EHWZHHQ
DHUDWRU DQG ZDWHU VXSSO\�

��� (QJDJH DQG KROG WKH WUDQVSRUW � DHUDWH WRJJOH
VZLWFK WR IXOO\ ORZHU PDFKLQH RQWR UROOHUV� UHOHDVH
VZLWFK ZKHQ IXOO\ ORZHUHG� WKHQ SUHVV HQJDJHPHQW
EXWWRQ WR VWDUW ZDWHU LQMHFWLRQ�

127(� ,QMHFWLRQ RSHUDWLRQ VWDUWV DSSUR[LPDWHO\ ���
VHFRQGV DIWHU SXPS HQJDJHV� $OVR� LQMHFWLRQ V\VWHP
ZLOO DXWRPDWLFDOO\ VWRS LI WUDFWLRQ EDLO LV QRW HQJDJHG
ZLWKLQ ��� VHFRQGV DIWHU VWDUWLQJ ZDWHU V\VWHP�

)LJXUH ��
�� 3UH���ILOWHU
�� 9DOYH

�

�

��� :KHQ DHUDWLQJ� ZRUN PRYLQJ SHUSHQGLFXODU IURP
ZDWHU VXSSO\ WR DYRLG UXQQLQJ RYHU JDUGHQ KRVH� 8VH
IURQW HGJH RI KRRG RU UHDU FRUQHU RI IUDPH WR DOLJQ URZV�
LI GHVLUHG� :KHQ DW WKH HQG RI D URZ� PDNH D l6l
PDQHXYHU DQG UHYHUVH GLUHFWLRQ RI DHUDWRU� 'R QRW
PDNH VKDUS WXUQV RQ D JUHHQ RU VFXIILQJ IURP WLUH PD\
RFFXU�

��� 5HJXODWH UROOHU VSUD\ ZDVK� LI UHTXLUHG� WR UHPRYH
GHEULV IURP UROOHUV�

1RWH� $ VPDOO DPRXQW RI ZDWHU IURP WKH UHJXODWRU
E\���SDVV PD\ FRPH RXW WKH VSUD\ ZDVK QR]]OHV HYHQ
ZLWK VSUD\ ZDVK LQ WKH k2))l SRVLWLRQ�

��� ,Q DUHDVZKHUH JUHDWHU KROH GHSWK RUPRUH IUHTXHQW
KROHV DUH GHVLUHG� WKH HQJDJH EXWWRQ FDQ EH KHOG
GRZQ WRDOORZPXOWLSOH VKRWV ZKLOHPDFKLQH LV VWRSSHG�

&$87,21� +ROH GHSWKV FDQ UHDFK �� LQFKHV RU
PRUH ZKHQ PDNLQJ PXOWLSOH VKRWV� VR EH DZDUH RI
ZKDW LV EXULHG EHORZ WXUI� $OVR� DQ H[FHVVLYH
DPRXQW RI KROHV DQG PXGG\ WXUI FRQGLWLRQV PD\
RFFXU ZKHQ PDNLQJ PXOWLSOH VKRWV�

��� 7R VWRS ZDWHU LQMHFWLRQ� SUHVV UHG EXWWRQ� 6\VWHP
FRQWLQXHV IRU D IHZ VHFRQGV DIWHU EXWWRQ LV SUHVVHG�
5DLVH PDFKLQH WR WUDQVSRUW SRVLWLRQ� GLVFRQQHFW
VXSSO\ KRVH DQG PRYH WR QH[W ORFDWLRQ



��

23(5$7,1* ,16758&7,216
&+(&. ,17(5/2&. 6<67(0

7KHSXUSRVH RI WKH VDIHW\ LQWHUORFN V\VWHP LV WRSUHYHQW
WKH HQJLQH IURPFUDQNLQJRU VWDUWLQJ XQOHVV WKH WUDFWLRQ
EDLO LV LQ1(875$/ DQGSUHYHQWV WKHZDWHU V\VWHP IURP
HQJDJLQJ LI WKH PDFKLQH LV LQ WKH WUDQVSRUW �UDLVHG�
SRVLWLRQ� ,W DOVR VWRSV DHUDWLRQ LI WUDFWLRQ EDLO LV UHOHDVHG
ZKLOH RSHUDWLQJ RU LI PDFKLQH LV UDLVHG WR WKH WUDQVSRUW
SRVLWLRQ�

7+( ,17(5/2&. 6:,7&+(6 $5( )25
7+( 23(5$725
6 3527(&7,21� 62 '2
127 ',6&211(&7 7+(0� &+(&. 23�
(5$7,21 2) 7+( 6:,7&+(6 '$,/< 72
$6685( ,17(5/2&. 6<67(0 ,6 23(5�
$7,1*� ,) $ 6:,7&+ ,6 '()(&7,9(�
5(3/$&( ,7 %()25( 23(5$7,1*� 5(�
3/$&( 6:,7&+(6 (9(5< 7:2 <($56
72 $6685( 0$;,080 6$)(7<� '2 127
5(/< (17,5(/< 21 6$)(7< 6:,7&+(6
�� 86( &20021 6(16(�

&$87,21

7R GR D IXQFWLRQDO FKHFN RI LQWHUORFN V\VWHP�
�� 3RVLWLRQ PDFKLQH LQ D IODW� RSHQ DUHD RQ URXJK WXUI
DZD\ IURP EXULHG ZLUHV� SOXPELQJ� HWF� 6WRS WKH
HQJLQH�
�� 0RYH WUDFWLRQ EDLO XS DQG GRZQZKLOH WU\LQJ WR VWDUW
WKH HQJLQH� ,I HQJLQH FUDQNV WKHUH LV D PDOIXQFWLRQ LQ
WKH LQWHUORFN V\VWHP WKDW PXVW EH FRUUHFWHG� ,I HQJLQH
GRHV QRW FUDQN� JR WR VWHS ��

�� &RQQHFW ZDWHU VXSSO\ WR PDFKLQH� 7XUQ RQ ZDWHU
VXSSO\ DQG DQG EOHHG DOO DLU RXW RI V\VWHP� :DWHU
SUHVVXUH PXVW EH �� SVL RU PRUH� 6WDUW WKH HQJLQH�
5DLVH PDFKLQH WR WUDQVSRUW SRVLWLRQ �XS RII UROOHUV��
3XVK DHUDWH (1*$*( EXWWRQ� ,I ZDWHU SXPS HQJDJHV
DQGPDFKLQH EHJLQV DHUDWLQJ� WKHUH LV D PDOIXQFWLRQ LQ
WKH LQWHUORFN V\VWHP WKDWPXVW EH FRUUHFWHG� ,IPDFKLQH
GRHV QRW EHJLQ DHUDWLQJ� JR WR VWHS ��

�� /RZHU PDFKLQH WR DHUDWH SRVLWLRQ �RQ UROOHUV��
(QJDJH WUDFWLRQ EDLO WR VWDUW PDFKLQH PRYLQJ� 3XVK�
WKHQ UHOHDVH DHUDWH (1*$*( EXWWRQ� :DWHU SXPS
VKRXOG HQJDJH LPPHGLDWHO\� WKHQ PDFKLQH VKRXOG
EHJLQ DHUDWLQJ � VHFRQGV DIWHU SXPS HQJDJHV�
5HOHDVH WUDFWLRQ EDLO WR QHXWUDO SRVLWLRQ VR PDFKLQH
VWRSV PRYLQJ� 7KH ZDWHU SXPS VKRXOG GLVHQJDJH �
VHFRQGV DIWHU WUDFWLRQ EDLO UHWXUQV WR QHXWUDO� WKHQ VWRS
DHUDWLQJ DIWHU DQRWKHU � VHFRQGV� ,I PDFKLQH GRHV QRW
VWRS DHUDWLQJ ZKHQ WUDFWLRQ EDLO UHWXUQV WR QHXWUDO�
WKHUH LV D PDOIXQFWLRQ LQ WKH LQWHUORFN V\VWHP WKDW PXVW
EH FRUUHFWHG� ,I PDFKLQH VWRS DHUDWLQJ� JR WR VWHS ��

�� (QJDJH WUDFWLRQ EDLO WR VWDUW PDFKLQH PRYLQJ� WKHQ
SXVK DHUDWH (1*$*( EXWWRQ WR EHJLQ DHUDWLQJ� 3XVK
DHUDWH ',6(1*$*( EXWWRQ� 7KH ZDWHU SXPS VKRXOG
GLVHQJDJH LPPHGLDWHO\� WKHQ VWRS DHUDWLQJ DIWHU �

VHFRQGV� ,I PDFKLQH GRHV QRW VWRS DHUDWLQJ� WKHUH LV D
PDOIXQFWLRQ LQ WKH LQWHUORFN V\VWHP WKDW PXVW EH
FRUUHFWHG�

127(� /LJKWV �/('
V� RQ WKH FRQWUROOHU �)LJ� ���
LQGLFDWH ZKHQ WKH IROORZLQJ LQSXWV DUH PDGH WR WKH
FRQWUROOHU�

)LJXUH ��
�� 5HG /LJKW �� *UHHQ /LJKW �� <HOORZ /LJKW

�

�

�

5HG� 7UDQVSRUW VZLWFK FORVHG �WUDFWLRQ EDLO LQ
QHXWUDO��
*UHHQ� $HUDWH VWDUW �HQJDJH� VZLWFK FORVHG� ,I UHG
DQG \HOORZ OLJKWV DUH RQ� JUHHQ OLJKW ZLOO VWD\ RQ
XQWLO HLWKHU UHG RU \HOORZ JRHV RII�
<HOORZ� 3XPS VWDUW OLPLW VZLWFK FORVHG �PDFKLQH
ORZHUHG WR DHUDWH SRVLWLRQ� DQG ZDWHU SUHVVXUH
VZLWFK FORVHG �ZDWHU SUHVVXUH RI PRUH WKDQ �� SVL�
DQG DFFXPXODWRU FKDUJHSUHVVXUH VZLWFK �QLWURJHQ
SUHVVXUH PRUH WKDQ ���� SVL��

75$163257 23(5$7,21

8VH WKH WUDFWLRQ EDLO WR VORZ WKHPDFKLQHZKLOH FURVVLQJ
XQGXODWLQJ WHUUDLQ WR DYRLG ORVV RI FRQWURO� 7KH VPRRWK
WLUHV GR QRW JULS WXUI YHU\ ZHOO VR XVH FDXWLRQ ZKHQ
WUDQVSRUWLQJ PDFKLQH� $OZD\V DSSURDFK URXJK DUHDV
DW D UHGXFHG VSHHG DQG FURVV VHYHUH XQGXODWLRQV
FDUHIXOO\�

,163(&7,21 $1' &/($1���83 $)7(5
86(

$W WKH FRPSOHWLRQ RI RSHUDWLRQ� WKRURXJKO\ ZDVK WKH
PDFKLQH ZLWK D JDUGHQ KRVH ZLWKRXW D QR]]OH VR
H[FHVVLYH ZDWHU SUHVVXUH ZLOO QRW FDXVH FRQWDPLQDWLRQ
DQG GDPDJH WR VHDOV DQG EHDULQJV� $IWHU FOHDQLQJ� LW LV
UHFRPPHQGHG WKH PDFKLQH EH LQVSHFWHG IRU SRVVLEOH
K\GUDXOLF IOXLG RU ZDWHU OHDNV DQG GDPDJH RU ZHDU WR
K\GUDXOLF� ZDWHU DQG PHFKDQLFDO FRPSRQHQWV�

386+,1* 25 72:,1* 0$&+,1( �)LJ� ���

,Q DQ HPHUJHQF\� WKHPDFKLQH FDQ EHSXVKHG RU WRZHG
IRU D YHU\ VKRUW GLVWDQFH� +RZHYHU� 7RUR GRHV QRW
UHFRPPHQG WKLV DV VWDQGDUG SURFHGXUH�



��
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,03257$17� 'R QRW SXVK RU WRZ PDFKLQH IDVWHU
WKDQ � PSK EHFDXVH SXPS GDPDJH PD\ RFFXU� ,I
PDFKLQH PXVW EH PRYHG D FRQVLGHUDEOH GLVWDQFH�
WUDQVSRUW LW RQ D WUXFN� WUDLOHU RU SXOOLQJ LW ZLWK
WUDFWLRQ ZKHHO UDLVHG DQG VHFXUHG WR D GROO\�
:KHQHYHU PDFKLQH LV SXVKHG RU WRZHG E\��SDVV
YDOYH PXVW EH RSHQHG� +RRN RQ IURQW RI KDQGOH LV
XVHG IRU D WLH��GRZQ RQO\� QRW D KLWFK SRLQW�
�� 8QODWFK DQG UDLVH KRRG�
�� /RFDWH E\���SDVV YDOYH FDS RQ OHIW VLGH RI K\GUDXOLF
SXPS�
�� 5RWDWH YDOYH FDS FRXQWHUFORFNZLVH�PRYHPDFKLQH
WR GHVLUHG ORFDWLRQ DQG FORVH YDOYH FDS�
�� /RZHU KRRG DQG VHFXUH ODWFKHV�

)LJXUH ��
�� %\���SDVV YDOYH

�

/8%5,&$7,21
/8%5,&$7,21
�)LJ� �������

&$87,21

7R DYRLG SHUVRQDO LQMXU\ IURP LQDGYHUWHQW VWDUW
XS RU FRQWDFW ZLWK D KRW VXUIDFH� VWRS HQJLQH�
UHPRYH NH\ IURP WKH VZLWFK DQG ZDLW IRU XQLW WR
FRRO EHIRUH VHUYLFLQJ RU PDNLQJ DGMXVWPHQWV
WR WKH PDFKLQH� �

7KH +\GURMHFW ���� KDV � JUHDVH ILWWLQJV WKDW PXVW EH
OXEULFDWHG HYHU\ �� KRXUV RI RSHUDWLRQ ZLWK 1R� �
*HQHUDO 3XUSRVH /LWKLXP %DVH *UHDVH� /XEULFDWH DOO
ILWWLQJV LPPHGLDWHO\ DIWHU HYHU\ ZDVKLQJ� UHJDUGOHVV RI
LQWHUYDO OLVWHG�

7KH EHDULQJV DQG EXVKLQJV WKDW PXVW EH ,XEULFDWHG
DUH� VWHHULQJ SLYRW VKDIW �)LJ����� OLPLW VZLWFK KRXVLQJ
�)LJ� ��� ��� RQ OLIW DUP VKDIW �)LJ� ��� DQG QHXWUDO SLYRW
VKDIW �)LJ� ����

)LJXUH ��

)LJXUH ��

)LJXUH ��

�� :LSH JUHDVH ILWWLQJ FOHDQ VR IRUHLJQ PDWWHU FDQQRW
EH IRUFHG LQWR WKH EHDULQJ RU EXVKLQJ�
�� 3XPS JUHDVH LQWR WKH EHDULQJ RU EXVKLQJ�
�� :LSH XS H[FHVV JUHDVH�



��

0$,17(1$1&( &+$57 $1' &+(&./,67
'DLO\ 0DLQWHQDQFH� �GXSOLFDWH WKLV SDJH IRU URXWLQH XVH�
&KHFN SURSHU VHFWLRQ RI 2SHUDWRU
V 0DQXDO IRU IOXLG VSHFLILFDWLRQV

0DLQWHQDQFH 'DLO\ 0DLQWHQDQFH &KHFN )RU :HHN 2I BBBBBBBBBBBBBBBBB0DLQWHQDQFH
&KHFN ,WHPH 021 78(6 :(' 7+856 )5, 6$7 681

T 6DIHW\ ,QWHUORFN 2SHUDWLRQ

T %UDNH 2SHUDWLRQ

T (QJLQH 2LO /HYHO

T (QJLQH $LU )LOWHU 3UH��&OHDQHU

T (QJLQH &RROLQJ ),QV IRU
'HEULV

T 8QXVXDO (QJLQH 1RLVHV

T 8QXVXDO 2SHUDWLQJ 1RLVHV

T :DWHU )LOWHU�3UHVVXUH

T :DWHU 3UHILOWHU

T *HDU &DVH 2LO /HYHO

T 3XPS &DVH 2LO /HYHO

T +\GUDXOLF +RVH IRU 'DPDJHV

T )OXLG /HDNV

T 7LUH 3UHVVXUH

T ,QVWUXPHQW 2SHUDWLRQV

/XEULFDWH $OO *UHDVH )LWWLQJV�

7RXFK��XS 'DPDJHG 3DLQW

� ,PPHGLDWHO\ DIWHU HYHU\ ZDVKLQJ� UHJDUGOHVV RI WKH LQWHUYDO OLVWHG�

1RWDWLRQ IRU DUHDV RI FRQFHUQ� ,QVSHFWLRQ SHUIRUPHG E\BBBBBBBBBBBBBBBBBBBBBBBBBBBBB
,WHP 'DWH ,QIRUPDWLRQ

�

�

�

�

�

�

�

�
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&RQGLWLRQ &DXVH &RUUHFWLRQ
8QLW ZLOO QRW PRYH ZKHQ WUDFWLRQ EDLO
LV HQJDJHG 


8QLW ZLOO QRW WUDQVSRUW DW IXOO VSHHG


(QJLQH GLHV GXULQJ VWDUW ���XS 


(QJLQH GLHV ZKHQ ZDWHU V\VWHP LV
HQJDJHG 


�� &KHFN WKDW PRWLRQ RFFXUV DW
SXPS SLYRW SODWH ZKHQ WKH WUDFWLRQ
EDLO LV PRYHG

�� &KHFN RLO OHYHO LQ +\GUDXOLF UHVHU�
YRLU �JHDUER[�

�� &KHFN WKDW E\���SDVV YDOYH LV IXOO\
FORVHG �FORFNZLVH�

�� &KHFN EHOW WHQVLRQ RQ WUDFWLRQ
GULYH

�� &KHFN WKDW XQLW LV IXOO\ UDLVHG WR
WUDQVSRUW SRVLWLRQ

�� &KHFN RLO OHYHO LQ +\GUDXOLF UHVHU�
YRLU �JHDUER[�

�� &KHFN WKDW E\���SDVV YDOYH LV IXOO\
FORVHG �FORFNZLVH�

�� &KHFN EHOW WHQVLRQ RQ WUDFWLRQ
GULYH

�� &KHFN WKDW PRWLRQ RFFXUV DW
SXPS SLYRW SODWH ZKHQ WKH WUDFWLRQ
EDLO LV PRYHG

�� )XHO VKXW RII YDOYH FORVHG

�� &KHFN IRU IXHO LQ WDQN

�� &KHFN RSHUDWLRQ RI HQJLQH FKRNH

�� &KHFN HQJLQH RLO OHYHO

�� &ROG VWDUW FRQGLWLRQV ���E�

�� 7KURWWOH LQ ZURQJ RSHUDWLQJ SRVL�
WLRQ

�� &KHFN HQJLQH VSHHG

�� /RZ HQJLQH SRZHU

�� ,QVSHFW WUDFWLRQ SXVK�SXOO FDEOH
DQG RYHUULGH DVVHPEO\ XQGHU WLOOHU
KDQGOH

�� 5HSOHQLVK� LI QHFHVVDU\

�� &ORVH YDOYH

�� $GMXVW EHOW WHQVLRQ

�� +ROG OLIW WRJJOH VZLWFK XQWLO VOLS
FOXWFK LQ DFWXDWRU FDQ EH KHDUG
UDWFKHWLQJ DQG VSLQGOH OLIW DUPV DUH
QHDUO\ YHUWLFDO ZLWK UHDU D[OH VSLQGOH
WLSSHG DZD\ IURP HQJLQH

�� 5HSOHQLVK� LI QHFHVVDU\

�� &ORVH YDOYH

�� $GMXVW EHOW WHQVLRQ

�� ,QVSHFW WUDFWLRQ SXVK�SXOO FDEOH
DQG RYHUULGH DVVHPEO\ XQGHU WLOOHU
KDQGOH

�� 2SHQ IXHO VKXW RII YDOYH

�� 5HSOHQLVK� LI QHFHVVDU\

�� &KHFN FKRNH FRQQHFWLRQV DQG RS�
HUDWLRQ� 5HJXODWH FKRNH XQWLO HQJLQH
LV ZDUP� ZKHQ VWDUWLQJ D FROG HQ�
JLQH�

�� 7KH RLO SUHVVXUH VZLWFK LV E\���
SDVVHG GXULQJ VWDUW� EXW PXVW DFWL�
YDWH WR SURWHFW HQJLQH ZKLOH UXQQLQJ

�� 0XOWLSOH VWDUW DWWHPSWV PD\ EH UH�
TXLUHG WR WULS RLO SUHVVXUH VZLWFK

�� 7KURWWOH PXVW EH LQ )$67 SRVLWLRQ
IRU DHUDWLQJ

�� $GMXVW FDUEXUHWRU IDVW VHWWLQJ WR
���� ��� ���� USP

�� &RQWDPLQDWHG IXHO� SOXJJHG IXHO
RU DLU ILOWHU� EDG VSDUN SOXJ

�� +DYH V\VWHP VHUYLFHG E\ DQ $X�
WKRUL]HG 7RUR 'LVWULEXWRU


 0DNH DOO FKHFNV ZLWK HQJLQH RII DQG SDUNLQJ EUDNH HQJDJHG



��
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&RQGLWLRQ &DXVH &RUUHFWLRQ
(QJLQH GRHV QRW VWDUW ��� ZLOO QRW HQ�
JDJH VWDUWHU

8QLW QRW SURGXFLQJ DHUDWLRQ KROHV
�3XPS RU ZDWHU YDOYH ZLOO QRW VWDUW�



8QLW QRW SURGXFLQJ DHUDWLRQ KROHV
�3XPS VKXWV GRZQ LQWHUPLWWHQWO\�


8QLW VWRSV DHUDWLQJ LQ RQH GLUHFWLRQ
RU VWRSV DHUDWLQJ LQ WKH ORZHVW KROH
VSDFLQJ

�� 7UDFWLRQ EDLO QRW LQ QHXWUDO SRVL�
WLRQ

�� 1HXWUDO VZLWFK WDE RXW RI DGMXVW�
PHQW

�� %DWWHU\ YROWDJH ORZ

�� 0DOIXQFWLRQ LQ HOHFWULFDO V\VWHP

�� &KHFN WR HQVXUH WKDW WUDQVSRUW
DUPV DUH IXOO\ UHWUDFWHG

�� &KHFN WKDW ZDWHU SUHVVXUH JDXJH
UHDGV

�� &KHFN WKDW \HOORZ /(' LV OLW RQ
HOHFWURQLF FRQWUROOHU

�� &KHFN IRU NLQNHG VXSSO\ KRVH�
UHVWULFWLRQ LQ WKH OLQH RU SDUWLDOO\
RSHQ YDOYH DW ZDWHU VRXUFH

�� ,QDGHTXDWH ZDWHU SUHVVXUH RU
IORZ IURP VRXUFH

�� &KHFN ZDWHU SUHVVXUH DW JDXJH
ZKHQ SXPS LV HQJDJHG ,I SUHVVXUH
GURSV WR OHVV WKDQ �� SVL� EXW ZDV
LQLWLDOO\ KLJKHU

�� &KHFN IRU NLQNHG VXSSO\ KRVH�
UHVWULFWLRQ LQ WKH OLQH RU SDUWLDOO\
RSHQ YDOYH DW ZDWHU VRXUFH

�� ,QDGHTXDWH ZDWHU SUHVVXUH RU
IORZ IURP VRXUFH

�� &KHFN ZDWHU SUHVVXUH DW JDXJH
ZKHQ SXPS LV HQJDJHG ,I SUHVVXUH
GURSV WR OHVV WKDQ �� SVL� EXW ZDV
LQLWLDOO\ KLJKHU

�� 1HXWUDO VZLWFK WDE RXW RI DGMXVW�
PHQW

�� &RUUHFW SRVLWLRQ RI WUDFWLRQ EDLO

�� $GMXVW VZLWFK WDE XQWLO 5HG WUDF�
WLRQ OLJKW LV 2)) LQ QHXWUDO�

�� &KHFN EDWWHU\

�� &KHFN FLUFXLW EUHDNHU DQG HOHF�
WULFDO FRQQHFWLRQV

�� 8QLW LQ DHUDWH PRGH

�� *DXJH PXVW UHDG �� SVL RU PRUH

�� &KHFN IRU ORRVH ZLUHV RU FRQ�
QHFWLRQV� +DYH PDFKLQH FKHFNHG
E\ DQ $XWKRUL]HG 7RUR 'LVWULEXWRU�

�� &RUUHFW FRQGLWLRQ

�� &KHFN ZDWHU SUHVVXUH �IURP ZD�
WHU VRXUFH� DW LQOHW �� JSP ��� ��
SVL�

�� 5HSODFH ZDWHU ILOWHU�

�� &RUUHFW FRQGLWLRQ

�� &KHFN ZDWHU SUHVVXUH �IURP ZD�
WHU VRXUFH� DW LQOHW �� JSP ��� ��
SVL�

�� 5HSODFH ZDWHU ILOWHU�

�� $GMXVW VZLWFK WDE XQWLO 5HG WUDF�
WLRQ OLJKW LV 21 ZKLOH WUDFWLRQ EDLO
LV DFWXDWHG LQ ERWK GLUHFWLRQV

�� 5HG WUDFWLRQ OLJKW PXVW EH 2))�
ZKHQ LQ QHXWUDO� WR DOORZ HQJLQH
VWDUW LQWHUORFN WR IXQFWLRQ


 0DNH DOO FKHFNV ZLWK HQJLQH RII DQG SDUNLQJ EUDNH HQJDJHG

�� $LU LQ V\VWHP

�� 3OXJJHG QR]]OH�V�

�� 6RLO FRPSRVLWLRQ �KDUG�

�� 2SHQ PDLQ EOHHG YDOYH WR SXUJH
DLU IURP V\VWHP

�� ,QVSHFW QR]]OHV

�� 'LIIHUHQW QR]]OH FRQILJXUDWLRQ
UHTXLUHG

��+DYH ZDWHU V\VWHP FKHFNHG E\
DQ $XWKRUL]HG 7RUR 'LVWULEXWRU

8QLW QRW SURGXFLQJ DHUDWLRQ KROHV
�3XPS DQG YDOYH RSHUDWLQJ FRU�
UHFWO\�




��

7528%/( 6+227,1*
&RQGLWLRQ &DXVH &RUUHFWLRQ

8QLW QRW SURGXFLQJ DHUDWLRQ KROHV
�,QMHFWLRQ SXPS VWRSV DIWHU XQLW
VWRSV PRYLQJ� 


6KDOORZ RU LPSURSHU KROH GHSWK 


:DWHU LQMHFWLRQ V\VWHP PDNLQJ XQ�
XVXDO QRLVH ZKHQ DHUDWLQJ 


�� 1RUPDO FRQGLWLRQ RI QHXWUDO LQWHU�
ORFN V\VWHP

�� $LU LQ V\VWHP

�� ,I KROH GHSWK ZDV VDWLVIDFWRU\
HDUOLHU� FKHFN GHQVLW\ DQG PRLVWXUH
FRQWHQW LQ VRLO�

�� 6RLO FRPSRVLWLRQ �KDUG�

�� 7RR PDQ\ ODUJH QR]]OHV ZLOO
FDXVH D ORVV LQ SUHVVXUH DQG FRXOG
GDPDJH DFFXPXODWRU RU RWKHU ZDWHU
V\VWHP FRPSRQHQWV

�� $LU LQ V\VWHP

�� 0LVVLQJ QR]]OH RU WRR PDQ\ ODUJH
QR]]OHV LQVWDOOHG

�� %URNHQ VSULQJV LQ QR]]OH H[WHQ�
VLRQ FKHFN YDOYH�

�� *HDU ER[ GULYH VKDIW RU FRXSOHUV
ZRUQ

�� 2SHUDWRU PXVW KROG (QJDJH
�VWDUW� EXWWRQ WR DHUDWH ZLWKRXW
PRYLQJ

�� 2SHQ PDLQ EOHHG YDOYH WR SXUJH
DLU IURP V\VWHP

�� 'LIIHUHQW QR]]OH FRQILJXUDWLRQ
PD\ EH UHTXLUHG

�� 'LIIHUHQW QR]]OH FRQILJXUDWLRQ
PD\ EH UHTXLUHG

�� 2SHQ EOHHG YDOYH DQG H[DPLQH
QR]]OHV� 9HULI\ VL]H DQG TXDQWLW\
SHU WKH UHFRPPHQGDWLRQ FKDUW�

�� +DYH ZDWHU V\VWHP FKHFNHG E\
$XWKRUL]HG 7RUR 'LVWULEXWRU

�� :LWK ZDWHU VXSSO\ RQ� RSHQ
EOHHG YDOYH XQGHU DFFXPXODWRU�
YDOYH ERG\� ,I PHFKDQLFDO QRLVH
FRQWLQXHV GXULQJ DHUDWLRQ� VWRS
XQLW DQG KDYH LW VHUYLFHG E\ DQ $X�
WKRUL]HG 7RUR 'LVWULEXWRU�

�� 2SHQ EOHHG YDOYH DQG H[DPLQH
QR]]OHV� 9HULI\ VL]H DQG TXDQWLW\
SHU WKH UHFRPPHQGDWLRQ FKDUW�

�� 5HSODFH VSULQJV� LQVSHFW EDOO
DQG VHDW�

�� 5HPRYH GULYH VKDIW JXDUG DQG
UHSDLU RU UHSODFH DV QHFHVVDU\�


 0DNH DOO FKHFNV ZLWK HQJLQH RII DQG SDUNLQJ EUDNH HQJDJHG
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&$87,21
7R DYRLG SHUVRQDO LQMXU\ IURP LQDGYHUWHQW VWDUW
XS RU FRQWDFW ZLWK D KRW VXUIDFH� VWRS HQJLQH�
UHPRYH NH\ IURP WKH VZLWFK DQG ZDLW IRU XQLW WR
FRRO EHIRUH VHUYLFLQJ RU PDNLQJ DGMXVWPHQWV
WR WKH PDFKLQH�

6(59,&,1* 35(���),/7(5 �)LJ� ���

6HGLPHQW FDQ EH UHPRYHG E\ RSHQLQJ EDOO YDOYH� ZLWK
ZDWHU VRXUFH DWWDFKHG� WR IOXVK� 5HXVDEOH ILOWHU VFUHHQ
PD\ EH UHPRYHG IRU FOHDQLQJ E\ XQWZLVWLQJ FOHDU FRYHU
IURP ILOWHU E\ KDQG� 5HSODFH FOHDU FRYHU DQG KDQG
WLJKWHQ RQO\�
,03257$17� 8VH RI WRROV ZLOO GDPDJH ILOWHU�

)LJXUH ��
�� %RG\
�� &OHDU &RYHU
�� %DOO 9DOYH IRU )OXVKLQJ

�

�

�

5(3/$&,1* 0$,1 :$7(5 ),/7(5 �)LJ� ���

7KHPDFKLQH LV D SUHFLVLRQ SLHFH RI HTXLSPHQW DQG WKH
TXDOLW\ RU FOHDQOLQHVV RI \RXU ZDWHU VXSSO\ LV YHU\
LPSRUWDQW LQ GHWHUPLQLQJ WKH OLIH RI WKH PDFKLQH� ,I \RXU
ZDWHU VXSSO\ FRQWDLQV VLOW� VDQG RU RWKHU GHEULV� \RX
PD\ EH UHTXLUHG WR LQVWDOO DGGLWLRQDO ILOWUDWLRQ RU
VHSDUDWLRQ HTXLSPHQW EHWZHHQ \RXU VXSSO\ VRXUFH
DQG WKH PDFKLQH� 'HSHQGLQJ RQ TXDOLW\ RI ZDWHU�
IUHTXHQF\ RI ILOWHU FKDQJHZLOO YDU\ JUHDWO\� :KHQ SXPS
LQOHW SUHVVXUH GHFUHDVHV RUZDWHU V\VWHPVKXWV GRZQ LW
XVXDOO\ PHDQV WKH ZDWHU ILOWHU LV UHVWULFWHG DQG PXVW EH
UHSODFHG� 1HYHU RSHUDWH PDFKLQH ZLWKRXW D ZDWHU
ILOWHU DV VHYHUH GDPDJH PD\ RFFXU�

�� 3RVLWLRQPDFKLQH RQ D OHYHO VXUIDFH DQGPDNH VXUH
HQJLQH LV VKXW RII� 6KXW RII ZDWHU VXSSO\�

�� /RFDWH PDLQ ZDWHU ILOWHU DVVHPEO\ PRXQWHG EHORZ
IXHO WDQN� 3UHVV EOHHG EXWWRQ WR UHOHDVH DLU SUHVVXUH
IURP ILOWHU ERG\�

)LJXUH ��
�� )LOWHU %RG\
�� )LOWHU &DUWULGJH
�� )LOWHU +HDG

�� %OHHG %XWWRQ
�� 2���ULQJ

�

�

�

�

�

�� 8QVFUHZ WKH ILOWHU ERG\ RI DVVHPEO\
FRXQWHUFORFNZLVH �DV YLHZHG IURP ERWWRP�� 5HPRYH
ILOWHU FDUWULGJH DQG GLVFDUG�

1RWH�7RHDVH WKH UHPRYDO RI ILOWHU ERG\ IURP ILOWHU KHDG�
D ILOWHU ZUHQFK LV DYDLODEOH� &RQWDFW \RXU $XWKRUL]HG
7RUR 'LVWULEXWRU�

&$87,21� :DWHU ILOWHU ERG\ LV YHU\ KHDY\ ZKHQ
ILOOHG ZLWK ZDWHU DQG ILOWHU� XVH FDXWLRQ ZKHQ
XQVFUHZLQJ ILOWHU ERG\ IURP ILOWHU KHDG�

�� 7KRURXJKO\ ULQVH RXW WKH ILOWHU ERG\ WR DYRLG
FRQWDPLQDWLQJ ZDWHU V\VWHP� 0DNH VXUH k2l ULQJ LV LQ
JURRYH� ,I LW KDV FRPH RXW� ZLSH LW GU\� OXEULFDWH LW ZLWK D
OLJKW FRDWLQJ RI SHWUROHXP MHOO\ DQG UHSODFH LQ JURRYH�

�� 7KRURXJKO\ FOHDQ ILOWHU KHDG PRXQWLQJ VXUIDFH WR
DYRLG FRQWDPLQDWLQJ ZDWHU V\VWHP ZKHQ ILOWHU LV
LQVWDOOHG�

�� ,QVHUW QHZ ILOWHU FDUWULGJH LQWR ILOWHU ERG\�

�� 7KUHDG ILOWHU ERG\ ZLWK ILOWHU RQWR ILOWHU KHDG� +DQG
WLJKWHQ�

�� 7XUQ RQ ZDWHU VXSSO\ DQG SUHVV EOHHG EXWWRQ RQ
WRS RI ZDWHU ILOWHU KHDG� +ROG EOHHG EXWWRQGRZQ XQWLO DOO
DLU LV SXUJHG IURP ILOWHU DQG ZDWHU FRPHV RXW RSHQLQJ�
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0$,17(1$1&(
&+$1*,1* (1*,1( 2,/ $1' ),/7(5
�)LJ� �� �� ���

)RU QHZ HQJLQHV� FKDQJH RLO DIWHU ILUVW �� RSHUDWLQJ
KRXUV� 7KHUHDIWHU� XQGHU QRUPDO FRQGLWLRQV� FKDQJH RLO
DQG ILOWHU DIWHU HYHU\ ��� KRXUV RI RSHUDWLRQ� +RZHYHU�
DQ HQJLQH RSHUDWHG LQ GXVW\ RU GLUW\ FRQGLWLRQV
UHTXLUHV PRUH IUHTXHQW RLO FKDQJHV� ,I SRVVLEOH� UXQ
HQJLQH MXVW EHIRUH FKDQJLQJ RLO� :DUP RLO IORZV PRUH
IUHHO\ DQG FDUULHV PRUH FRQWDPLQDQWV WKDQ FROG RLO�

�� 3RVLWLRQ PDFKLQH RQ D OHYHO VXUIDFH�

�� 'LVHQJDJH KRRG ODWFKHV DQG RSHQ KRRG�

�� 3ODFH DQ RLO GUDLQ SDQ EHORZ WKH GUDLQ FDS RQ
ERWWRP RI FUDQNFDVH� &OHDQ DUHD DURXQG GUDLQ FDS�

�� 5HPRYH GUDLQ FDS DQG DOORZ RLO WR IORZ LQWR GUDLQ
SDQ� $IWHU RLO LV GUDLQHG� UHLQVWDOO RLO GUDLQ FDS�

)LJXUH ��
�� 'UDLQ &DS

�

�� 5HPRYH RLO ILOWHU DQG GLVFDUG� 7KRURXJKO\ FOHDQ
ILOWHU PRXQWLQJ VXUIDFH DQG PDNH VXUH D QHZ JDVNHW LV
LQVWDOOHG LQ QHZ ILOWHU�

)LJXUH ��
�� 2LO )LOWHU

�

�� $SSO\ D WKLQ ILOP RI FOHDQ RLO WR JDVNHW� ,QVWDOO QHZ
ILOWHU E\ KDQG XQWLO JDVNHW MXVW WRXFKHV PRXQWLQJ
VXUIDFH� WKHQ WXUQ DQ DGGLWLRQDO ��� WR ��� WXUQ�

�� 5HPRYH ILOOHU FDS DQG SRXU DSSUR[� � TXDUWV RI RLO
KDYLQJ WKH $3, kVHUYLFH FODVVLILFDWLRQl 6) RU 6* LQWR WKH
ILOOHU QHFN� 5HFRPPHQGHG YLVFRVLW\ �ZHLJKW� RI RLO WR
XVH LV 6$( ���

)LJXUH ��
�� )LOOHU &DS

�

�� 6WDUW HQJLQH DQG FKHFN IRU OHDNV DURXQG RLO ILOWHU�
WLJKWHQ ILOWHU RQO\ HQRXJK WR HOLPLQDWH OHDNV� '2 127
29(57,*+7(1�

�� 7XUQ RII HQJLQH DQG DOORZ PDFKLQH WR VWDQG IRU �
PLQXWHV�

��� &KHFN RLO DQG PDNH VXUH OHYHO LV XS WR WKH )8//
PDUN RQ GLSVWLFN� $GG PRUH RLO LI OHYHO LV ORZ� KRZHYHU�
'2 127 29(5 )O//�

��� /RZHU KRRG DQG VHFXUH ODWFKHV�

6(59,&,1* $,5 &/($1(5 �)LJ� �� 	 ���

7KH IRDP SUH���FOHDQHU PXVW EH FOHDQHG DQG UH���RLOHG
DIWHU HYHU\ ��� KRXUV RI HQJLQH RSHUDWLRQ� 3DSHU
HOHPHQW PXVW EH FKHFNHG DQG�RU UHSODFHG DIWHU HYHU\
��� KRXUV RI HQJLQH RSHUDWLRQ� +RZHYHU� DLU FOHDQHU
PXVW EH FOHDQHG PRUH IUHTXHQWO\ LI RSHUDWLQJ
FRQGLWLRQV DUH H[WUHPHO\ GXVW\ RU VDQG\�

�� 5HPRYH NQRE DQG FRYHU IURP DLU FOHDQHU�

)LJXUH ��
�� $LU &OHDQHU
�� $LU &OHDQHU &RYHU
�� .QRE

�

�

�
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�� 5HPRYH IRDP SUH���FOHDQHU E\ VOLGLQJ LW RII WKH
SDSHU HOHPHQW�

)LJXUH ��
�� )RDP 3UH���FOHDQHU
�� 3DSHU (OHPHQW

�

�

�� $� :DVK IRDP SUH���FOHDQHU LQ GHWHUJHQW VRDS
DQG ZDUP ZDWHU�

%� :UDS IRDP SUH���FOHDQHU LQ FORWK DQG
VTXHH]H GU\� 'R QRW ZULQJ SUHFOHDQHU�

&� $GG DQG HYHQO\ GLVWULEXWH RQH WDEOHVSRRQ
RI HQJLQH RLO WR IRDP SUH���FOHDQHU�
6TXHH]H IRDP SUH���FOHDQHU WR UHPRYH
H[FHVV RLO�

�� 5HLQVWDOO RQ SDSHU HOHPHQW�

,QVSHFW SDSHU HOHPHQW HYHU\ ��� KRXUV RI RSHUDWLRQ
DQG UHSODFH ZKHQ GLUW\ RU GDPDJHG� 'R QRW ZDVK
SDSHU HOHPHQW RU GR QRW FOHDQ ZLWK FRPSUHVVHG DLU DV
GDPDJH ZLOO RFFXU�

1RWH�:LWK DLU FOHDQHU GLVDVVHPEOHG� FKHFN DLU FOHDQHU
FRPSRQHQWV IRU GDPDJH� 5HSODFH LI QHFHVVDU\�

�� 5HLQVWDOO SDSHU HOHPHQW ZLWK IRDPSUH���FOHDQHU� DLU
FOHDQHU HOHPHQW FRYHU� QXW� DLU FOHDQHU FRYHU DQG NQRE�

�� 7LJKWHQ NQRE��� WR� WXUQ DIWHU LW FRQWDFWV FRYHU�'R
QRW RYHUWLJKWHQ�

$'-867,1* &$5%85(725 �)LJ� �� �� ���

7KH FDUEXUHWRU KDV EHHQ DGMXVWHG DW WKH IDFWRU\ DQG
VKRXOG QRW KDYH WR EH UHVHW� 6KRXOG WKH FDUEXUHWRU
UHTXLUH DGMXVWPHQW� XVH WKH IROORZLQJ SURFHGXUH�

,03257$17� &KHFN IXHO ILOWHU DQG DLU FOHDQHU� DQG
PDNH VXUH WKH FKRNH LV RSHUDWLQJ FRUUHFWO\ EHIRUH
WKH FDUEXUHWRU LV DGMXVWHG�

�� 'LVHQJDJH KRRG ODWFKHV DQG RSHQ KRRG�

�� 6WDUW HQJLQH DQG OHW LW UXQ IRU �� PLQXWHV WR ZDUP
XS� (QJLQH PXVW EH ZDUP EHIRUH PDNLQJ ILQDO
DGMXVWPHQWV�

(QJLQHPXVWEH UXQQLQJ VR DGMXVWPHQWRI
WKH FDUEXUHWRU FDQ EH SHUIRUPHG� 7R
JXDUG DJDLQVW SRVVLEOH SHUVRQDO LQMXU\�
NHHS KDQGV� IHHW� IDFH DQG RWKHU SDUWV RI
WKH ERG\ DZD\ IURP WKHPXIIOHU� RWKHU KRW
SDUWV RI WKH HQJLQH� DQG RWKHU PRYLQJ RU
URWDWLQJ SDUWV RI WKH HQJLQH�

:$51,1*

�� 0RYH WKH WKURWWOH FRQWURO WR WKH 6/2: SRVLWLRQ DQG
FKHFN ORZ LGOH VSHHG VHWWLQJ ������������ USP�� WKHQ�
PRYH WKH WKURWWOH FRQWURO WR WKH )$67 SRVLWLRQ DQG
FKHFN KLJK VSHHG VHWWLQJ ������������ USP� WR
GHWHUPLQH LI WKURWWOH FRQWURO OLQNDJH LV DOORZLQJ IXOO WUDYHO
DW HQJLQH�:LWK WKURWWOH FRQWURO LQ )$67 SRVLWLRQ� FRQWURO
OHYHU VKRXOG QRW EH WRXFKLQJ FRQWURO SDQHO DQG HQJLQH
PRXQWHG WKURWWOH OHYHU �)LJ� ��� VKRXOG EH WRXFKLQJ
KLJK VSHHG VWRS� /RRVHQ FDEOH FODPSDQG DGMXVW FDEOH
VR OHYHU WRXFKHV VWRS�

)LJXUH ��
�� 7KURWWOH 6WRS 6FUHZ
�� ,GOH )XHO /LPLWHU &DS

�

�

�� ,GOH PL[WXUH VFUHZ &ORVH VFUHZ E\ JHQWO\
URWDWLQJ LW FORFNZLVH�

,03257$17� 'R QRW FORVH WKH VFUHZ WRR WLJKW
EHFDXVH WKH VFUHZ ZLOO OLNHO\ EH GDPDJHG�

�� 5RWDWH RSHQ WKH VFUHZ ����� �� WXUQV
FRXQWHUFORFNZLVH�
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)LJXUH ��
�� /RZ 6SHHG 6FUHZ
�� +LJK 6SHHG 6WRS

�� 7KURWWOH /HYHU
�� &DEOH &ODPS

�

�

� �

�� :LWK FDEOH FODPS ORRVH� WXUQ WKH ORZ VSHHG VFUHZ
RQ WKH JRYHUQRU VR WKDW WKH WKURWWOH VWRS VFUHZ RQ WKH
FDUEXUHWRU FRQWUROV HQJLQH VSHHG� $GMXVW WKH
FDUEXUHWRU WKURWWOH VWRS VFUHZ IRU ���� USP LGOH�

�� $GMXVW WKH JRYHUQRU ORZ VSHHG VWRS IRU
����������� USP�

�� 0RYH WKH WKURWWOH FRQWURO WR WKH )$67 SRVLWLRQ�
%HQG WKH KLJK VSHHG VWRS RQ WKH JRYHUQRU VR WKH
HQJLQH UXQV DW ����������� USP�

�� 5HSHDW VWHS �� WKHQ WLJKWHQ FDEOH FODPS�

��� /RZHU KRRG DQG VHFXUH ODWFKHV�

&+(&.,1* DQG 5(3/$&,1* 63$5.
3/8* �)LJ� ���

6LQFH DLU JDS EHWZHHQ FHQWHU DQG VLGH HOHFWURGHV
LQFUHDVHV JUDGXDOO\ GXULQJ QRUPDO HQJLQH RSHUDWLRQ�
FKDQJH VSDUN SOXJV DW ��� KRXU LQWHUYDOV� 7KH FRUUHFW
VSDUN SOXJ WR XVH LQ WKH HQJLQH LV D&KDPSLRQ 56��<&
RU HTXLYDOHQW� 6HW DLU JDS DW ����l�

�� 'LVHQJDJH KRRG ODWFKHV DQG RSHQ KRRG�

�� &OHDQ DUHD DURXQG VSDUN SOXJV VR GLUW GRHV QRW IDOO
,QWR F\OLQGHU ZKHQ SOXJV DUH UHPRYHG�

)LJXUH ��
�� 6SDUN 3OXJ

�

�� 3XOO ZLUHV RII VSDUN SOXJV DQG UHPRYH SOXJV IURP
F\OLQGHU KHDG�

�� &KHFN FRQGLWLRQ RI FHQWHU DQG VLGH HOHFWURGHV WR
GHWHUPLQH RSHUDWLQJ WHPSHUDWXUH RI HQJLQH�

$� /LJKW EURZQ LQVXODWRU WLS LQGLFDWHV FRUUHFW
VSDUN SOXJ DQG KHDW UDQJH�

%� %ODFN RU RLO\ LQVXODWRU WLS LQGLFDWHV DQ
H[FHVVLYHO\ ULFK IXHO PL[WXUH� SRVVLEO\ FDXVHG E\
DGLUW\ DLU FOHDQHU HOHPHQW RU D FDUEXUHWRU WKDW LV VHW
WRR ULFK�

&� /LJKW JUD\ RU EOLVWHUHG���ZKLWH LQVXODWRU LQGLFDWHV
RYHUKHDWLQJ FDXVHG E\ D OHDQ FDUEXUHWRU VHWWLQJ RU
LQFRUUHFW VSDUN SOXJ �KHDW UDQJH WRR KLJK��

,03257$17� $ FUDFNHG� IRXOHG RU GLUW\ VSDUN SOXJ
PXVW EH UHSODFHG� 'R QRW VDQGEODVW� VFUDSH RU
FOHDQ HOHFWURGHV E\ XVLQJ D ZLUH EUXVK EHFDXVH JULW
PD\ UHOHDVH IURP WKH SOXJ DQG HQWHU FRPEXVWLRQ
FKDPEHU UHVXOWLQJ LQ HQJLQH GDPDJH�

�� $IWHU VHWWLQJ DLU JDS DW ����l� LQVWDOO VSDUN SOXJV LQ
F\OLQGHU KHDG� 7LJKWHQ WKH SOXJV WR ������� IW��� ,E� 3XVK
ZLUHV RQWR VSDUN SOXJV�

�� /RZHU KRRG DQG VHFXUH ODWFKHV�

&/($1,1* &</,1'(5 +($' ),16
7R DYRLG RYHUKHDWLQJ DQG SRVVLEOH HQJLQH GDPDJH�
FOHDQ FRROLQJ ILQV RQ F\OLQGHU KHDG HYHU\ GD\ LI
QHFHVVDU\�

�� 'LVHQJDJH KRRG ODWFKHV DQG RSHQ KRRG�

�� 3XOO ZLUHV RII VSDUN SOXJV�

�� &OHDQ GLUW� JUDVV DQG FKDII IURP RXWVLGH RI F\OLQGHU�
F\OLQGHU KHDG ILQV DQG DLU LQWDNH VFUHHQ�

�� 3XVK ZLUHV RQWR VSDUN SOXJV�

�� /RZHU KRRG DQG VHFXUH ODWFKHV�
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&KDQJH K\GUDXOLF RLO DQG ILOWHU LQLWLDOO\ DIWHU �� KRXUV RI
RSHUDWLRQ� WKHUHDIWHU FKDQJH HYHU\ ��� KRXUV RI
RSHUDWLRQ� 7KH JHDU FDVH RLO DQG ILOWHU PXVW EH
FKDQJHG LPPHGLDWHO\ ZKHQ DQ\ FRQWDPLQDWLRQ�
VOXGJH� ZDWHU RU FRQGHQVDWLRQ DSSHDUV�

�� 'LVHQJDJH KRRG ODWFKHV DQG RSHQ KRRG�

�� 3ODFH D GUDLQ SDQ XQGHU ERWWRP RI JHDU FDVH�
&OHDQ DUHD DURXQG GUDLQ SOXJ�

1RWH�:KHQ GUDLQLQJ RLO� XVH D IXQQHO RU VRPH W\SH RI
FKDQQHO WR GLYHUW GUDLQLQJ RLO DZD\ IURP PDFKLQH
FRPSRQHQWV DQG LQWR GUDLQ SDQ�

)LJXUH ��
�� 'UDLQ 3OXJ /RFDWLRQ

�

�� 5HPRYH GUDLQ SOXJ DQG DOORZ RLO WR IORZ LQWR GUDLQ
SDQ� $IWHU RLO LV GUDLQHG� UHLQVWDOO RLO GUDLQ SOXJ�

�� 5HPRYH RLO ILOWHU �)LJ� ���� PRXQWHG EHORZ FRQWURO
SDQHO EDVH� DQG GLVFDUG ILOWHU� 7KRURXJKO\ FOHDQ ILOWHU
PRXQWLQJ VXUIDFH DQG PDNH VXUH D QHZ JDVNHW LV
LQVWDOOHG LQ QHZ ILOWHU�

)LJXUH ��
�� 2LO )LOWHU

�

�� )LOO QHZ ILOWHU ZLWK QHZ0RELO '7(�� K\GUDXOLF RLO RU
HTXLYDOHQW RLO �UHIHU WR IOXLG UHFRPPHQGDWLRQ WDEOH RQ
SDJH ��� $SSO\ D WKLQ ILOP RI FOHDQ RLO WR ILOWHU JDVNHW�

�� ,QVWDOO QHZ ILOWHU E\ KDQG XQWLO JDVNHW MXVW WRXFKHV
PRXQWLQJ VXUIDFH� WKHQ WXUQ DQ DGGLWLRQDO ��� WR ���
WXUQ�

�� 5HPRYH ILOOHU FDS DQG DGG DSSUR[LPDWHO\ �����
TXDUWV RI 0RELO '7( �� K\GUDXOLF RLO RU HTXLYDOHQW RLO
�UHIHU WR IOXLG UHFRPPHQGDWLRQ WDEOH RQ SDJH �� WR JHDU
FDVH UHVHUYRLU� ,QVWDOO ILOOHU FDS�

�� &KHFN IRU OHDNV DURXQG RLO ILOWHU� 7LJKWHQ ILOWHU RQO\
HQRXJK WR HOLPLQDWH OHDNV� '2 127 29(57,*+7(1�

�� /RZHU KRRG DQG VHFXUH ODWFKHV�

&+$1*,1* 3803 &$6( 2,/ �)LJ� ���

&KDQJH SXPS RLO LQLWLDOO\ DIWHU �� KRXUV RI RSHUDWLRQ�
WKHUHDIWHU FKDQJH HYHU\ ��� KRXUV RI RSHUDWLRQ� 7KH
SXPS FDVH RLO PXVW EH FKDQJHG LPPHGLDWHO\ ZKHQ
DQ\ FRQWDPLQDWLRQ� VOXGJH� ZDWHU RU FRQGHQVDWLRQ
DSSHDUV�

�� 'LVHQJDJH KRRG ODWFKHV DQG RSHQ KRRG�

�� 3ODFH D GUDLQ SDQ XQGHU SXPS FDVH� &OHDQ DUHD
DURXQG GUDLQ SOXJ RQ ERWWRP RI FDVH�

1RWH�:KHQ GUDLQLQJ RLO� XVH D IXQQHO RU VRPH W\SH RI
FKDQQHO WR GLYHUW GUDLQLQJ RLO DZD\ IURP PDFKLQH
FRPSRQHQWV DQG LQWR GUDLQ SDQ�

)LJXUH ��
�� 'UDLQ 3OXJ /RFDWLRQ

�

�� 5HPRYH GUDLQ SOXJ DQG DOORZ RLO WR IORZ LQWR GUDLQ
SDQ� $IWHU RLO LV GUDLQHG� UHLQVWDOO RLO GUDLQ SOXJ�

�� 5HPRYH GLSVWLFN�ILOOHU FDS DQG DGG DSSUR[LPDWHO\
�� RXQFHV RI0RELO '7(([WUD+HDY\RLO RU HTXLYDOHQW RLO
�UHIHU WR IOXLG UHFRPPHQGDWLRQ WDEOH RQ SDJH �� WR
SXPS FDVH� ,QVWDOO ILOOHU FDS�

�� &KHFN RLO OHYHO� ,I IOXLG OHYHO LV ORZ� DGG HQRXJK
0RELO '7( ([WUD +HDY\ RLO RU HTXLYDOHQW WR EULQJ RLO XS
WR SURSHU OHYHO� '2 127 29(5),//�

�� &KHFN IRU SRVVLEOH OHDNV� /RZHU KRRG DQG VHFXUH
ODWFKHV�
&+(&.,1* +<'5$8/,& /,1(6 $1'
+26(6
&KHFN K\GUDXOLF OLQHV DQG KRVHV GDLO\ IRU OHDNV� NLQNHG
OLQHV� ORRVH PRXQWLQJ VXSSRUWV� ZHDU� ORRVH ILWWLQJV�
ZHDWKHU GHWHULRUDWLRQ DQG FKHPLFDO GHWHULRUDWLRQ�
0DNH DOO QHFHVVDU\ UHSDLUV EHIRUH RSHUDWLQJ�



��

0$,17(1$1&(

:$51,1*
.HHS ERG\ DQG KDQGV DZD\ IURP SLQ KROH
OHDNV RU QR]]OHV WKDW HMHFW KLJK SUHVVXUH K\�
GUDXOLF IOXLG� 8VH FDUGERDUG RU SDSHU WR ILQG
K\GUDXOLF OHDNV� +\GUDXOLF IOXLG HVFDSLQJ XQ�
GHU SUHVVXUH FDQ SHQHWUDWH VNLQ DQG FDXVH LQ�
MXU\� )OXLG DFFLGHQWDOO\ LQMHFWHG LQWR WKH VNLQ
PXVW EH VXUJLFDOO\ UHPRYHGZLWKLQ D IHZ KRXUV
E\ D GRFWRU IDPLOLDU ZLWK WKLV IRUP RI LQMXU\ RU
JDQJUHQH PD\ UHVXOW�

$'-867,1* 75$&7,21 3803 %(/7
�)LJ� �������

0DNH VXUH WUDFWLRQ SXPS EHOW LV SURSHUO\ WHQVLRQHG WR
DVVXUH FRUUHFW RSHUDWLRQ RI XQLW DQGXQQHFHVVDU\ZHDU�
&KHFN EHOWV PLGZD\ LQ WKH VSDQ RI WKH EHOW�

�� 'LVHQJDJH KRRG ODWFKHV DQG RSHQ KRRG�

�� &KHFN EHOW WHQVLRQ E\ GHSUHVVLQJ EHOW PLGZD\
EHWZHHQ SXOOH\V ZLWK � OE� RI IRUFH� %HOW VKRXOG GHIOHFW
����l�

)LJXUH ��
�� 7UDFWLRQ 3XPS %HOW

�

�� ,I DQ DGMXVWPHQW LV QHFHVVDU\�
$� /RRVHQSLYRW QXW VHFXULQJ SXPSPRXQW WRSXPS
VXSSRUW�

)LJXUH ��
�� 3XPS �� 3LYRW 1XW �� $GMXVWLQJ 1XW

�

�

�

%� /RRVHQ DGMXVWLQJ QXW VHFXULQJ SXPS DQG SXPS
PRXQW WR VORWWHG SXPS VXSSRUW�

&� /RRVHQ ��� FDSVFUHZV VHFXULQJ SXOOH\ JXDUG
EUDFNHW WR FRQWURO SDQHO DQG SXPS VXSSRUW�

'� 8VH D SU\ EDU WR SXOO SXPS WRZDUGV RXWVLGH RI
PDFKLQH XQWLO SURSHU EHOW WHQVLRQ LV DWWDLQHG� WKHQ
WLJKWHQ DGMXVWLQJ QXW VHFXULQJ SXPS DQG SXPS
PRXQW WR SXPS VXSSRUW�

(� 7LJKWHQSLYRW QXW VHFXULQJSXPSPRXQW WRSXPS
VXSSRUW�

)� 7LJKWHQ ��� FDSVFUHZV VHFXULQJ SXOOH\ JXDUG
EUDFNHW WR FRQWURO SDQHO DQG SXPS VXSSRUW�

75$160,66,21 1(875$/ $'-8670(17
�)LJ� ���

,I PDFKLQH PRYHV ZKHQ OHYHU LV UHOHDVHG� WUDQVPLVVLRQ
QHXWUDO DGMXVWPHQW LV UHTXLUHG�

�� 3DUN PDFKLQH RQ D OHYHO VXUIDFH� VWRS WKH HQJLQH
DQG RSHQ WKH KRRG�

�� /LIW GULYH ZKHHO RII WKH JURXQG XVLQJ D MDFN� %ORFN
IURQW DQG UHDU RI ZKHHOV�

�� 6WDUW HQJLQH DQG UHOHDVH SDUNLQJ EUDNH�

�� 6OLJKWO\ ORRVHQ ORFNQXW RQ WRS RI QHXWUDO
DGMXVWPHQW FDP DQG URWDWH FDP KH[ XQWLO WUDFWLRQ
ZKHHO VWRSV URWDWLQJ� 7LJKWHQ WKH ORFNQXW�

)LJXUH ��
�� 1HXWUDO $GMXVWPHQW &DP
�� /RFNQXW
�� 6ZLWFK WDE

�
�

�

�� 0RYH WUDFWLRQ EDLO FRPSOHWHO\ XS DQG GRZQ�
5HOHDVH KDQGOH DQG FKHFN IRU ZKHHO URWDWLRQ� ,I ZKHHO
FRQWLQXHV WR URWDWLQJ� UHSHDW VWHS ��

�� ,I SUREOHP FRQWLQXHV� VWRS WKH HQJLQH� FKHFN
OLQNDJH IRU ELQGLQJ RU GDPDJH� WKHQ GR DGMXVWPHQW
SURFHGXUH DJDLQ�



��

0$,17(1$1&(
�� 6HW WKH KROH VSDFLQJ FRQWURO LQ ORZHVW VHWWLQJ �WR
OHIW� DQG PRYH 7UDQVSRUW � $HUDWH VZLWFK WR DHUDWH
SRVLWLRQ �WUDQVSRUW WLUHV UHWUDFWHG�� /RRVHQ WZR ���
VFUHZV DQG DGMXVW VZLWFK WDE VR VZLWFKHV DUH DFWXDWHG
ZKHQ SXPS FRQWURO LV LQ QHXWUDO DQGQRW DFWXDWHGZKHQ
SXPS LV VWURNHG�

�� 0RYH LJQLWLRQ VZLWFK WR 21 SRVLWLRQ� EXW GR QRW
VWDUW HQJLQH� 0RYH WUDFWLRQ EDLO LQ ERWK GLUHFWLRQV� 5HG
WUDFWLRQ OLJKW VKRXOG FRPH RQ� 5HSHDW VWHS � LI OLJKW
GRHV QRW FRPH RQ ZKHQ EDLO LV PRYHG LQ ERWK
GLUHFWLRQV� 7KH VHFRQG OLPLW VZLWFK PXVW
VLPXOWDQHRXVO\ DFWLYDWH ZKHQ WKH 5HG WUDFWLRQ OLJKW LV
2))� 7KLV VZLWFK HQDEOHV WKH HQJLQH VWDUW FLUFXLW�

$(5$7,21 63((' $'-8670(17 �)LJ� ���

�� 3DUN PDFKLQH RQ D OHYHO VXUIDFH� VWRS WKH HQJLQH
DQG RSHQ WKH KRRG�

�� 3XW VSHHG FRQWURO OHYHU LQWR VHFRQG VORW IURP OHIW
�ZKLOH IDFLQJ FRQWURO SDQHO��

�� /RZHU PDFKLQH LQWR DHUDWH PRGH VR WUDQVSRUW
ZKHHOV DUH RII WKH JURXQG�

�� /LIW GULYH ZKHHO RII WKH JURXQG XVLQJ D MDFN�

�� 6WDUW HQJLQH DQG UHOHDVH SDUNLQJ EUDNH�

�� 2SHUDWH HQJLQH DW IXOO VSHHG�

�� 0RYH WUDFWLRQ KDQGOH 83 WR IXOO VSHHG�

)LJXUH ��
�� 6SHHG &RQWURO /HYHU
�� /RZHU &RQWURO 5RG
�� 8SSHU &RQWURO 5RG

�

�

�

�� /RRVHQ MDP QXWV DQG DGMXVW /2:(5 VSHHG URG
XQWLO WUDFWLRQ ZKHHO URWDWHV DW ������� 350� 7LJKWHQ MDP
QXWV�

�� 0RYH WUDFWLRQ KDQGOH '2:1 WR IXOO VSHHG SRVLWLRQ�

��� $GMXVW 833(5 VSHHG URG XQWLO WUDFWLRQ ZKHHO
URWDWHV DW ������� 350� 7LJKWHQ MDP QXWV�

$'-867,1* 3$5.,1* %5$.( �)LJ� �������

$GMXVW SDUNLQJ EUDNH HYHU\ ��� KRXUV�

�� 5HPRYH VFUHZV VHFXULQJ FRYHU WR XQGHUVLGH RI
KDQGOH� 5HPRYH FRYHU�

)LJXUH ��
�� &RYHU �� +DQGOH

�

�

�� /RRVHQ XSSHU MDP QXW VHFXULQJ EUDNH FDEOH WR
EUDFNHW�

)LJXUH ��
�� %UDNH &DEOH

�

�� 7LJKWHQ ORZHU MDP QXW XQWLO �� WR ��SRXQGV RI IRUFH
DUH UHTXLUHG WR DFWXDWH EUDNH OHYHU� 7LJKWHQ MDP QXW�

�� 5HLQVWDOO FRYHU WR XQGHUVLGH RI KDQGOH�

$'-867,1* 52//(5 635$< :$6+
6<67(0 �)LJ� �������

,I VSUD\ ZDVK V\VWHP �)LJ� ��� RQ UROOHUV QHHGV WR EH
DGMXVWHG� SURFHHG DV IROORZV�

�� /RRVHQ FDS RQ ERWWRP RI ILWWLQJ�

�� 5RWDWH QR]]OH VR VORW LQ WLS LV SDUDOOHO WR UROOHU�

�� 7LJKWHQ FDS DQG FKHFN DGMXVWPHQW�



��

0$,17(1$1&(

)LJXUH ��
�� 5ROOHU 6SUD\ :DVK 6\VWHP

�

)LJXUH ��
�� )LWWLQJ &DS
�� 1R]]OH
�� )LWWLQJ

�� 6WUDLQHU
�� +H[ 1XW

�

�

�

�

�

�

6(59,&,1* 635$< :$6+ 12==/(6 RU
675$,1(56 �)LJ� ��������

7R FOHDQ RU UHSODFH VWUDLQHUV LQ VSUD\ ZDVK QR]]OHV
SURFHHG DV IROORZV�

�� /RRVHQ DQG UHPRYH FDS RQ ERWWRP RI ILWWLQJ�

�� 5HPRYH QR]]OH DQG VWUDLQHU DVVHPEO\� &OHDQ RU
UHSODFH VWUDLQHU DQG UHSODFH LQ QR]]OH�

�� /RRVHO\ VHFXUH QR]]OH DQG VWUDLQHU WR ILWWLQJ ZLWK
FDS�

�� 5RWDWH QR]]OH VR VORW LQ WLS LV SDUDOOHO WR UROOHU�

�� 7LJKWHQ FDS DQG FKHFN DGMXVWPHQW�

%$77(5< &$5(

�� %DWWHU\ H,HFWUR,\WH ,HYH, PXVW EH SURSHU,\
PDLQWDLQHG DQG WKH WRS RI WKH EDWWHU\ NHSW FOHDQ� ,I WKH
$HUDWRU LV VWRUHG LQ D ORFDWLRQ ZKHUH WHPSHUDWXUHV DUH
H[WUHPH,\ KLJK� WKH EDWWHU\ ZL,, UXQ GRZQ PRUH UDSLG,\
WKDQ LI WKH PDFKLQH LV VWRUHG LQ D ORFDWLRQ ZKHUH
WHPSHUDWXUHV DUH FRRO�

�� &KHFN WKH HOHFWUR,\WH OHYH, HYHU\ �� RSHUDWLQJ
KRXUV RU� LI PDFKLQH LV LQ VWRUDJH� HYHU\ �� GD\V�

�� 0DLQWDLQ FH,O ,HYH, ZLWK GLVWL,OHG RU GH���PLQHUD,L]HG
ZDWHU� 'R QRW ILOO FH,,V DERYH WKH ERWWRP RI WKH VS,LW ULQJ
LQVLGH HDFK FH,,�

�� .HHS WRS RI EDWWHU\ F,HDQ E\ ZDVKLQJ SHULRGLFD,,\
ZLWK D EUXVKGLSSHG LQ DPPRQLD RU ELFDUERQDWH RI VRGD
VR,XWLRQ� )OXVK WKH WRS VXUIDFH ZLWK ZDWHU DIWHU
F,HDQLQJ� 'R QRW UHPRYH WKH IL,, FDSV ZKL,H F,HDQLQJ�

�� %DWWHU\ FDE,HV PXVW EH WLJKW RQ WHUPLQD,V WR
SURYLGH JRRG HOHFWULFD, FRQWDFW�

�� ,I FRUURVLRQ RFFXUV DW WHUPLQD,V� GLVFRQQHFW
FDE,HV� QHJDWLYH ����� FDE,H ILUVW DQG VFUDSH F,DPSVDQG
WHUPLQD,V VHSDUDWHO\� 5HFRQQHFW FDE,HV� SRVLWLYH FDE,H
ILUVW DQG FRDW WHUPLQD,V ZLWK SHWUROHXP MHO,\�

:$51,1*
&RQQHFWLQJ FDEOHV WR WKH ZURQJ SRVW
FRXOG UHVXOW LQ SHUVRQDO LQMXU\ DQG�RU
GDPDJH WR WKH HOHFWULFDO V\VWHP�

�� ,I WKH PDFKLQH ZL,, EH VWRUHG PRUH WKDQ �� GD\V�
UHPRYH WKH EDWWHU\ DQG FKDUJH LW IX,,\� (LWKHU VWRUH LW RQ
WKH VKHOI RU RQ WKH PDFKLQH� /HDYH WKH FDE,HV
GLVFRQQHFWHG LI VWRUHG RQ WKH PDFKLQH� 6WRUH WKH
EDWWHU\ LQ D FRRO DWPRVSKHUH WR DYRLG TXLFN
GHWHULRUDWLRQ RI WKH FKDUJH LQ WKH EDWWHU\�



��

6($621$/ 6725$*(
:DWHU 6\VWHP

,W LV YHU\ LPSRUWDQW WKDW WKHZDWHU V\VWHPEH GUDLQHG
WR DYRLG IUHH]LQJ DQG GDPDJLQJ WKH FRPSRQHQWV�
'UDLQ V\VWHP DV IROORZV�

�� 6WRS HQJLQH� UHPRYH NH\ IURP LJQLWLRQ VZLWFK DQG
UHPRYH ZLUHV IURP VSDUN SOXJV�

�� 5HPRYH ��� VFUHZV VHFXULQJ GULYH VKLHOG WR IUDPH
DQG UHPRYH VKLHOG�

�� :LWK WKH HQJLQH l2))l DQG NH\ UHPRYHG IURP
LJQLWLRQ� URWDWH WKH GULYH FRXSOLQJ E\ KDQG XQWLO
UHVLVWDQFH LV IHOW� &RQWLQXH WR URWDWH WKH FRXSOLQJ DERXW
��� UHYROXWLRQ� RSHQLQJ WKH F\FOLQJ YDOYH�

�� 8VLQJ WKH DSSURSULDWH UHGXFHUV �1DWLRQDO 3LSH
WKUHDG�� FRQQHFW D VRXUFH RI FRPSUHVVHG DLU
�PD[LPXP SUHVVXUH ��� SVL� ��� PLQLPXP SUHVVXUH ��
SVL�� WR WKH ZDWHU LQOHWV RQ HLWKHU VLGH RI PDFKLQH�

'$1*(5� &RPSUHVVHG DLU FDQ SHQHWUDWH WKH VNLQ
DQG FDXVH SK\VLFDO KDUP� 8VH H[WUHPH FDXWLRQ DQG
ZHDU SURWHFWLYH JRJJOHV DQG JORYHV ZKHQ ZRUNLQJ
ZLWKKLJKSUHVVXUH DLU� *HWSURPSWPHGLFDO DWWHQWLRQ
LI DQ LQMXU\ RFFXUV�

�� /HW FRPSUHVVHG DLU IORZ WKURXJK WKH PDFKLQH IRU �
PLQXWHV� :KLOH FRPSUHVVHG DLU LV IORZLQJ� WHPSRUDULO\
RSHQ WKH VSUD\ ZDVK DQG KLJK SUHVVXUH GUDLQ YDOYH�
SXUJLQJ ZDWHU IURP WKH VSUD\ ZDVK DQG KLJK SUHVVXUH
V\VWHP�

�� 'LVFRQQHFW FRPSUHVVHG DLU DQG UHGXFHUV�
5HLQVWDOO WKH GULYH VKLHOG SUHYLRXVO\ UHPRYHG DQG
WLJKWHQ WKH UHOLHI YDOYH WXEH�

�� 5HPRYH DQG GUDLQ WKH ZDWHU ILOWHU FRQWDLQHU� ,QVWDOO
QHZ ILOWHU DQG UHSODFH WKH ILOWHU FRQWDLQHU�

(QJLQH

�� 'UDLQ WKH HQJLQH RLO IURP WKH RLO SDQ DQG UHSODFH
WKH GUDLQ FDS�

�� 5HPRYH DQG GLVFDUG WKH RLO ILOWHU� ,QVWDOO D QHZ ILOWHU�

�� 5HILOO WKH HQJLQH ZLWK � TWV� RI UHFRPPHQGHG 6$(
�� ZW� PRWRU RLO�

�� 6WDUW WKH HQJLQH DQG UXQ DW LGOH VSHHG IRU WZR
PLQXWHV� '2 127 581 /21*(5 7+$1 7:2
0,187(6�

�� 6WRS WKH HQJLQH� UHPRYH WKH VSDUN SOXJV�

�� 3RXU RQH RXQFH RI FOHDQ HQJLQH RLO LQWR VSDUN SOXJ
KROHV�

�� :LWK WKH VSDUN SOXJV UHPRYHG� FUDQN WKH HQJLQH
ZLWK WKH VWDUWHU IRU D OHDVW �� UHYROXWLRQV WR GLVWULEXWH RLO
LQ WKH F\OLQGHUV�

�� 5HLQVWDOO VSDUN SOXJV�

�� 'UDLQ WKH JDVROLQH IURP WKH IXHO WDQN DQG IXHO OLQHV�
5HLQVWDOO DOO OLQHV DQG VHFXUH DOO FRQQHFWLRQV�

��� 7KRURXJKO\ FOHDQ DQG VHUYLFH WKH DLU FOHDQHU�

��� &KHFN WKH RLO ILOOHU FDS DQG IXHO WDQN FDS WR HQVXUH
WKH\ VHFXUHO\ LQ SODFH�

7UDFWLRQ 8QLW

�� 7KRURXJKO\ FOHDQ PDFKLQH�

�� *UHDVH RU RLO DOO ILWWLQJV RU SLYRW SRLQWV�

�� &KHFN WR PDNH VXUH DOO WLUHV DUH RYHU LQIODWHG WR
�� ��� �� S�V�L�

�� /LJKWO\ VDQG DQG XVH WRXFK XS SDLQW RQ DOO DUHDV
WKDW DUH VFUDWFKHG� FKLSSHG RU UXVWHG�

�� 'UDLQ DQG UHSODFH K\GUDXOLF RLO DQG ILOWHU RQ FDP
JHDU FDVH�

�� 'UDLQ DQG UHSODFH RLO LQ ZDWHU SXPS FDVH�

�� &OHDQ WKH EDWWHU\� WHUPLQDOV DQG SRVWV ZLWK D ZLUH
EUXVK DQG EDNLQJ VRGD VROXWLRQ� &RDW FDEOH WHUPLQDOV
DQG EDWWHU\ SRVWV ZLWK VNLQ RYHU JUHDVH RU SHWUROHXP
MHOO\� 5HFKDUJH EDWWHU\�
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MAINTENANCE SCHEDULE 
 

Minimum Recommended Maintenance Intervals 
      Maintenance Procedure                             Maintenance Interval & Service 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Every 
400hrs  

(Se
 
 
W
 

Due
ble
and
sea
 
 
 
 
 
 
 
 
 
34 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Every  
 200hrs 
 
 
 
 
 
 
 
 Replace Air Filter Element 
 Replace Fuel Filter 
 Adjust Water System Cam–Valve Clearance 
 Clean Engine Crankcase Breather 
† Change Gear Case Oil and Filter 
† Change Pump Case Oil 
† Torque Wheel Lug Nuts 

 Check Battery Fluid Level    Every 
 Check battery Cable Connections   50hrs 
 Lubricate All Grease Fittings 

  Every 
  100hrs 
 
 
 

† Change Engine Oil 
† Change Engine Oil Filter 
 Change Engine Pre–cleaner (Air Filter) 
† Initial break in at 25 hours 
‡ Initial break in at 50 hours 

 Replace Moving Hoses 
 Replace Safety Switches 
 Fuel Tank – Drain/Flush 
 Hydraulic Tank – Drain/Flush 

 
 Adjust Parking Brake 
 Calibrate Aeration Traction Speed 
 Service Injector Nozzles and Springs 
 Replace Spark Plugs 
 Decarbon Combustion Chambers 
‡ Torque Head and Adjust Valves 
‡ Check Engine RPM (idle and full throttle) 
  

 
 Annual Recommendations: 
 Items listed are recommended every 1000 
 hours or 2 years, whichever occurs first. 

e Operator’s and Service Manual for specifications and procedures) 

ater System Accumulator 
 to the operational requirements of the accumulator design, the high pressure internal gas pre–charge can 

ed out during periods of inactivity. Storing the Hydroject for extended periods of time (3 months or longer) 
/or seasonal temperature variances can affect the accumulators ability to retain a sufficient pre–charge and 
sonal servicing (recharge) may be required. 
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7KH FRVW RI SDUWV� ODERU DQG WUDQVSRUWDWLRQ DUH LQFOXGHG�

7KH 7RUR 3URPLVH

6LQJOH RU 
6KDUHG 2ZQHU 8VH� � � � � � � � � <HDU RU ��� +RXUV �:KLFKHYHU RFFXUV ILUVW�
&RQWUDFWRU��7\SH RU 5HQWDO 8VH� � � � � � � ��� 'D\V RU ��� +RXUV �:KLFKHYHU RFFXUV ILUVW�

,I \RX IHHO \RXU 72523URGXFW LV GHIHFWLYH DQGZLVK WR
UHO\ RQ 7KH 7RUR 3URPLVH� WKH IROORZLQJ SURFHGXUH LV
UHFRPPHQGHG�

,I IRU DQ\ UHDVRQ \RX DUH GLVVDWLVILHG ZLWK WKH GLV�
WULEXWRU
V DQDO\VLV RI WKH GHIHFW RU WKH VHUYLFH SHU�
IRUPHG� \RX PD\ FRQWDFW XV�

7252 &RPPHUFLDO 3URGXFWV 6HUYLFH 'HSDUWPHQW
���� /\QGDOH $YHQXH 6RXWK
0LQQHDSROLV� 01 �����
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7KLV :DUUDQW\ DSSOLHV RQO\ WR SDUWV RU FRPSR�
QHQWV ZKLFK DUH GHIHFWLYH DQG GRHV QRW FRYHU UH�
SDLUV QHFHVVDU\ GXH WR QRUPDO ZHDU� PLVXVH� DF�
FLGHQWV� RU ODFN RI SURSHU PDLQWHQDQFH� ,Q DGGL�
WLRQ� WKLV ZDUUDQW\ ZLOO EHFRPH 92,' LI kQRQ��
DSSURYHGl FKHPLFDOV RU VXEVWDQFHV DUH
LQWURGXFHG LQWR WKH +\GURMHFW ZDWHU LQMHFWLRQ
V\VWHP� RU LI WKH ZDWHU ILOWHUV DUH QRW UHSODFHG
DV UHTXLUHG WR *HQXLQH 7RUR 5HSODFHPHQW ILO�
WHUV RI WKH VSHFLILHG PLFURQ UDWLQJ� 5HJXODU�
URXWLQH PDLQWHQDQFH RI WKH XQLW WR NHHS LW LQ
SURSHU RSHUDWLQJ FRQGLWLRQ LV WKH UHVSRQVLELO�
LW\ RI WKH RZQHU� $OO ZDUUDQW\ UHSDLUV UHLPEXUV�
DEOH XQGHU WKH 7RUR 3URPLVH PXVW EH SHUIRUPHG
E\ DQ $XWKRUL]HG 7252 &RPPHUFLDO 'HDOHU RU
'LVWULEXWRU XVLQJ 7RUR DSSURYHG UHSODFHPHQW
SDUWV�

5HSDLUV RU DWWHPSWHG UHSDLUV E\ DQ\RQH RWKHU
WKDQ DQ $XWKRUL]HG 7252'LVWULEXWRU RU &RPPHU�
FLDO 'HDOHU DUH QRW UHLPEXUVDEOH XQGHU WKH 7252
3URPLVH� ,Q DGGLWLRQ� WKHVH XQDXWKRUL]HG UHSDLU
DWWHPSWV PD\ UHVXOW LQ DGGLWLRQDO PDOIXQFWLRQV�
WKH FRUUHFWLRQ RIZKLFK LV QRW FRYHUHGE\ZDUUDQW\�

7KLV ZDUUDQW\ JLYHV \RX VSHFLILF OHJDO ULJKWV� DQG
\RX PD\ DOVR KDYH RWKHU ULJKWV ZKLFK YDU\ IURP
VWDWH WR VWDWH�

$ 2QH <HDU /LPLWHG :DUUDQW\

7KH 7RUR &RPSDQ\ SURPLVHV WR UHSDLU \RXU PRGHO ����� +<'52-(&79 ���� LI GHIHFWLYH LQ
PDWHULDOV RU ZRUNPDQVKLS� 7KH IROORZLQJ WLPH SHULRGV IURP WKH GDWH RI SXUFKDVH DSSO\�

�� &RQWDFW \RXU $XWKRUL]HG 7252 'LVWULEXWRU RU
&RPPHUFLDO 'HDOHU �WKH <HOORZ 3DJHV RI \RXU
WHOHSKRQH GLUHFWRU\ LV D JRRG UHIHUHQFH VRXUFH��

�� 7KH 7252 'LVWULEXWRU RU &RPPHUFLDO 'HDOHU
ZLOO DGYLVH \RX RQ WKH DUUDQJHPHQWV WKDW FDQ EH
PDGH WR LQVSHFW DQG UHSDLU \RXU SURGXFW�

�� 7KH 7252 'LVWULEXWRU RU &RPPHUFLDO 'HDOHU
ZLOO LQVSHFW WKH SURGXFW DQG DGYLVH \RX ZKHWK�
HU WKH SURGXFW LV GHIHFWLYH DQG� LI VR� PDNH DOO
UHSDLUV QHFHVVDU\ WR FRUUHFW WKH GHIHFW ZLWKRXW
DQ H[WUD FKDUJH WR \RX�

7+( 7252 &203$1< ,6 127 /,$%/( )25 ,1�
',5(&7� ,1&,'(17$/ 25 &216(48(17,$/
'$0$*(6 ,1 &211(&7,21 :,7+ 7+( 86(
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(;3(16( 2) 3529,',1* 68%67,787(
(48,30(17 25 6(59,&( '85,1* 3(5,2'6
2) 0$/)81&7,21 25 121���86(�

7KH DERYH UHPHG\ RI SURGXFW GHIHFWV WKURXJK
UHSDLU E\ DQ $XWKRUL]HG 7252 'LVWULEXWRU RU &RP�
PHUFLDO 'HDOHU LV WKH SXUFKDVHU
V VROH UHPHG\ IRU
DQ\ GHIHFW�

:ULWH�

&28175,(6 27+(5 7+$1 7+( 81,7(' 67$7(6 25 &$1$'$
&XVWRPHUV ZKR KDYH SXUFKDVHG 7252 SURGXFWV H[SRUWHG IURP WKH 8QLWHG 6WDWHV RU &DQDGD VKRXOG FRQWDFW WKHLU 7252 'LVWULEXWRU �'HDO�
HU� WR REWDLQ JXDUDQWHH SROLFLHV IRU \RXU FRXQWU\� SURYLQFH� RU VWDWH� ,I IRU DQ\ UHDVRQ \RX DUH GLVVDWLVILHG ZLWK \RXU 'LVWULEXWRU
V VHUYLFH RU
KDYH GLIILFXOW\ REWDLQLQJ JXDUDQWHH LQIRUPDWLRQ� FRQWDFW WKH 7252 LPSRUWHU� ,I DOO RWKHU UHPHGLHV IDLO� \RX PD\ FRQWDFW XV DW 7KH 7RUR &RP�
SDQ\�

&RPSOLDQFH ZLWK 5DGLR ,QWHUIHUHQFH 5HJXODWLRQV &HUWLILHG�
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