
1

0$18)$&785(56�±�,03257(56�±�',675,%87256�±�48$/,7<�,55,*$7,21�(48,30(17�

IRROMETERS IN MICRO-IRRIGATION

,5520(7(56�DUH�XVHG�ZLWK�DOO�PHWKRGV�RI�LUULJDWLRQ�ZLWK�YHU\�EHQHILFLDO�UHVXOWV�WR�JURZHUV���+RZHYHU��LQ�PLFUR�LUULJDWLRQ�WKH\�DUH�DEVROXWHO\�HVVHQWLDO LI�D�JURZHU�H[SHFWV�WR�RSWLPL]H�KLV�LUULJDWLRQ�V\VWHP�WR�DFKLHYH�IXOO�EHQHILWV�DQG�DYRLG�SUREOHPV���7KHUH�DUH�VRPH�VSHFLDO�FRQVLGHUDWLRQV�ZKLFK�QHHG�WR�EH�WDNHQ�LQWR�DFFRXQW�ZKHQ�XVLQJ�,5520(7(56�LQ�FRQMXQFWLRQ�ZLWK�WKLV�PHWKRG�RI�LUULJDWLRQ���:K\�DUH�,5520(7(56�VR�LPSRUWDQW�LQ�PLFUR�LUULJDWLRQ"
7R�XQGHUVWDQG�WKH�DQVZHU�WR�WKLV�TXHVWLRQ�\RX�PXVW�UHDOL]H�WKH�EDVLF�³ZKDW´�DQG�³ZK\´�RI�PLFUR�LUULJDWLRQ���7KH�REMHFWLYH�LV�WR�FRQWLQXRXVO\�VXSSO\�HDFK�SODQW�ZLWK�UHDGLO\�DYDLODEOH�PRLVWXUH�WR�PHHW�HYDSR�WUDQVSLUDWLRQ�DV�LW�RFFXUV��DQG�WR�UHSODFH�WKH�PRLVWXUH�FODLPHG�E\�WKLV�SURFHVV�IURP�WKH�VRLO�UHVHUYRLU�VKRUWO\�DIWHU�LW�KDV�RFFXUUHG���,W�LV�DFFRPSOLVKHG�E\�VXSSO\LQJ�ILOWHUHG�ZDWHU�LQ�IUHTXHQW��VORZ�DSSOLFDWLRQV�WKURXJK�PHFKDQLFDO�GHYLFHV�NQRZQ�DV�HPLWWHUV��GULSSHUV��PLFUR�VSULQNOHUV�RU�VSUD\V���2QH�RI�WKH�PDMRU�SUREOHPV�IDFHG�LQ�PLFUR�LUULJDWLRQ�LV�SRRU�VRLO�ZDWHU�GLVWULEXWLRQ�EHFDXVH�D�VPDOOHU�VXUIDFH�DUHD�LV�RIWHQ�ZHWWHG���'LVWULEXWLRQ�RI�WKH�ZDWHU�LQWR�WKH�HIIHFWLYH�FURS�URRW�]RQH�LV�GHSHQGHQW��WR�D ODUJH�H[WHQW��RQ�WKH�VRLO�DQG�LWV�DELOLW\�WR�WUDQVPLW�ZDWHU�ODWHUDOO\���7KH�OLJKWHU�WKH�VRLO��WKH�ELJJHU�WKH�SUREOHP���$�GHVLJQHU�PXVW�QRW�RQO\�NHHS�LQ�PLQG�WKH�IDFW�WKDW�WKH�HQJLQHHULQJ�PD\�KDYH�WR�SURYLGH�IRU�IXWXUH�DGGLWLRQ�RI�PRUH�HPLVVLRQ�GHYLFHV�LQ�SHUPDQHQW�FURSV�EXW�WKDW�WKH�QXPEHU�DQG�SODFHPHQW�RI�WKHVH�PXVW�PDWFK�WKH�DELOLW\�RI�WKH�VRLO�WR�PRYH�ZDWHU�ODWHUDOO\�LQWR�WKH�HIIHFWLYH�URRW�]RQH�GHVLUHG���5RRWV�ZLOO�QRW�JURZ�LQWR�GU\�VRLO� ,Q�FOLPDWHV�ZKHUH�VHDVRQDO�UDLQIDOO�FDXVHV�H[WHQVLYH�URRW�GHYHORSPHQW�RI�WUHH�FURSV��VXFK�DV�FLWUXV�LQ�)ORULGD�RU�&DOLIRUQLD��LW�PXVW�EH�UHFRJQL]HG�WKDW�WKH�PLFUR�V\VWHP�PXVW�EH�FDSDEOH�RI�UHSODFLQJ�VRLO�ZDWHU�LQ�WKH�HQWLUH�URRW�V\VWHP�WKXV�GHYHORSHG��'XULQJ�GURXJKW�SHULRGV��WUHHV�FDQ�VXIIHU�VWUHVV�LI�WKH�HQWLUH�URRW�V\VWHP�LV�QRW�DGHTXDWHO\�VXSSOLHG�ZLWK�ZDWHU��� ,Q�FHUWDLQ�DUHDV�ZKHUH�VDOLQLW\�LV�D�IDFWRU��WKH�RXWZDUG�DQG�GRZQ�ZDUG�ZHWWLQJ�IURQW�VHUYHV�WR�SXVK�VDOWV�DZD\�IURP�WKH�HIIHFWLYH�URRW�]RQH���,I�WKLV�SURFHVV�LV�QRW�FRQWLQXHG��VDOWV�FDQ�UHDGLO\�PRYH�EDFN�LQWR�WKH�URRW�]RQH�UHVXOWLQJ�LQ�VRPH�UDWKHU�VHYHUH�FDVHV�RI�VDOW�GDPDJH���$QRWKHU�PDMRU�IDFW�DERXW�PLFUR�LUULJDWLRQ�LV�WKDW�WKH�IUHTXHQW��OLJKW�DSSOLFDWLRQV�RI�ZDWHU�DUH�LQWHQGHG�WR�NHHS�WKH�VRLO�PRLVWXUH�UHVHUYRLU�DW�FORVH�WR�ILHOG�FDSDFLW\���<RX�PXVW�RSWLPL]H�WKH�DPRXQW�RI�UHDGLO\�DYDLODEOH ZDWHU�DQG�WKLV�LV�DFFRPSOLVKHG�E\�NHHSLQJ�WKLQJV�YHU\�FORVH�WR�ILHOG�FDSDFLW\��� 6R�ZH�KDYH�WKUHH�EDVLF�IDFWV�WR�FRQVLGHU��� ����/DWHUDO�GLVWULEXWLRQ�RI�ZDWHU�LQ�WKH�VRLO��� ����0DLQWHQDQFH�RI�VRLO�PRLVWXUH�DW�RU�QHDU�ILHOG�FDSDFLW\��� ����2XWZDUG�DQG�GRZQZDUG�PRYHPHQW�RI�ZDWHU�WR�SUHYHQW�VDOWV�� )URP�DFFXPXODWLQJ�LQ�WKH�URRW�]RQH��� ,5520(7(56�DUH�HVVHQWLDO�WR�PRQLWRU�WKHVH�NH\�IDFWRUV���,5520(7(56�WR�0RQLWRU�:DWHU�'LVWULEXWLRQ

,5520(7(56�FDQ�HIIHFWLYHO\�KHOS�\RX�NQRZ�LI�\RXU�V\VWHP�LV�DFFRPSOLVKLQJ�DGHTXDWH�GLVWULEXWLRQ�E\�WKHLU�SURSHU�SODFHPHQW�LQ�DUHDV�ZKHUH�QRUPDO�URRW�GHYHORSPHQW�PXVW�WDNH�SODFH���,Q�WUHH�FURSV��WKH�PRVW�DFWLYH�URRWV�ZLOO�EH�ORFDWHG�DW�RU�QHDU�WKH�GULS�OLQH�RI�WKH�WUHH�VR�,5520(7(56�PXVW�EH�ORFDWHG�WKHUH���$OVR��WKH�VRXWKZHVW�VLGH�RI�WKH�WUHH��LQ�WKH�1RUWKHUQ�+HPLVSKHUH��UHFHLYHV�WKH�KRW�DIWHUQRRQ�VXQ�VR�WKLV�DUHD�ZRXOG�WHQG�WR�EH�WKH�TXLFNHVW�WR�GU\���7KXV�WKH�VRXWKZHVW�VLGH�RI�WKH�WUHH�LV�WKH�VSRW�IRU�WKH�,5520(7(56���,Q�URZ�DQG�YLQH�FURSV��ORFDWH�WKH�LQVWUXPHQWV�LQ�WKH�URZ�EHWZHHQ�SODQWV���$�NH\�IDFWRU�WR�NHHS�LQ�PLQG�RQ�SODFHPHQW�LV�WKDW�WKH�VHQVLQJ�WLSV�RI�WKH�,5520(7(56�PXVW�EH�LQ�WKH�DUHD�UHSUHVHQWDWLYHO\�ZHWWHG�E\�WKH�PLFUR�LUULJDWLRQ�V\VWHP���:LWK�D�WUXH�GULS�RU�WULFNOH�V\VWHP��WKH�HPLWWHU�ZHWV�D�YHU\�VPDOO�VXUIDFH�DUHD��ZLWK�WKH�VXEVXUIDFH�PRLVWXUH�IRUPLQJ�D ³ZHWWHG�RQLRQ´�DV�WKH�VRLO�PRYHV�WKH�ZDWHU�GRZQZDUG�DQG�RXWZDUG���,I�WKH�,5520(7(5�VHQVLQJ�WLSV�DUH�HLWKHU�WRR�FORVH�RU�WRR�IDU�DZD\�IURP�WKH�HPLWWHU��\RX�FRXOG�EH�JHWWLQJ�IDOVH�UHDGLQJV�RQ�HLWKHU�WKH�ZHW�RU�GU\�VLGH���:KDW�ZH�VXJJHVW�LV�WKDW�WKH�LQVWUXPHQWV�EH�SODFHG���´���´�IURP�DQ���
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(PLWWHU���,Q�OLJKW�VRLOV��WKH�³ZHWWHG�RQLRQ´�LV�PRUH�RI�D�FRQH�GXH�WR�D�ORZHU�ODWHUDO�WUDQVPLVVLRQ�RI�ZDWHU�LQ�WKH�VRLO���,Q�WKLV�FDVH�\RX�QHHG�WR�KDYH�LQVWUXPHQWV�ORFDWHG���´���´�IURP�WKH�HPLWWHU���,Q�KHDYLHU�VRLOV��ZKHUH�ODWHUDO�ZDWHU�WUDQVPLVVLRQ�LV�EHWWHU��ORFDWH�LQVWUXPHQWV���´���´�IURP�WKH�HPLWWHU���:LWK�PLFUR�VSULQNOHUV�RU�VSUD\V��D�PXFK�ODUJHU�VXUIDFH�DUHD�LV�ZHWWHG��([SHULHQFH�KDV�VKRZQ�WKDW�,5520(7(56�EH�SODFHG�DERXW���´���´�IURP�WKH�PLFUR�VSULQNOHU�RU�VSUD\��$QG��WKDW�QR�WUHH�WUXQNV�RU�OLPEV�LQWHUIHUH�ZLWK�WKH�ZDWHU�SDWWHUQ�WR�WKH�,5520(7(5�DUHD���2I�FRXUVH��WKH�EDVLF�UXOH�VWLOO�DSSOLHV��DQG�WKDW�LV�WKH�LQVWUXPHQW�WLSV�DUH�LQ�WKH�DFWLYH�URRW�V\VWHP�RI�WKH�WUHH��YLQH�RU�URZ�FURS����� 6RPH�JURZHUV��LQ�DGGLWLRQ�WR�PRQLWRULQJ�LQVLGH�WKH�³ZHWWHG�RQLRQ´��KDYH�SODFHG�DGGLWLRQDO�LQVWUXPHQWV�WR�PRQLWRU�WKH�RXWVLGH�HGJH�RI�WKLV�³ZHWWHG�RQLRQ´���7KH�LGHD�KHUH�LV�WKDW�DV�ZDWHU�LV�GHSOHWHG�IURP�WKH�VRLO��WKLV�³ZHWWHG�RQLRQ´�EHJLQV�WR�VKULQN��ZLWK�WKH�RXWVLGH�HGJH�DUHD�JLYLQJ�DQ�HDUO\�ZDUQLQJ�IURP�WKH�LQFUHDVLQJ�VRLO�ZDWHU�VXFWLRQ�UHDGLQJV�RQ�WKH�,5520(7(5��� :LWK�6XEVXUIDFH�'ULS�,UULJDWLRQ��6',���WKH�ZDWHU�VRXUFH�FRXOG�EH��´���´�EHORZ�WKH�VRLO�VXUIDFH��EXW�\RX�VWLOO�PD\�UHTXLUH�DGHTXDWH�PRLVWXUH�WR�EH�PDLQWDLQHG�WRZDUGV�WKH�VRLO�VXUIDFH�LQ�WKH�PRVW�DFWLYH�SRUWLRQ�RI�WKH�FURS�URRW�V\VWHP���7KLV�XSZDUG�PRYHPHQW�RI�ZDWHU�FDQ�EH�PRQLWRUHG�E\�SODFLQJ�,5520(7(56�VR�WKH�WLSV�DUH�FORVHU�WR�WKH�VRLO�VXUIDFH������ ��� :LWK�SURSHU�SODFHPHQW��DV�DERYH��\RXU�,5520(7(56�ZLOO�DOORZ�\RX�WR�DFFXUDWHO\�NHHS�WUDFN�RI�KRZ�WKH�ODWHUDO�PRYHPHQW�RI�ZDWHU�LV�GRLQJ�DQG�FDQ�LQGLFDWH�KRZ�JRRG�WKH�V\VWHP�LV�RSHUDWLQJ�LQ�WHUPV�RI�QXPEHU�DQG�SODFHPHQW�RI�HPLWWHUV���<RX�DUH�ORRNLQJ�IRU�D�QLFH�FRQWLQXRXV�EDQG�RI�PRLVWXUH�GRZQ�WKHUH�LQ�WKH�VRLO�LQ�WKH�SODQW��WUHH�RU�YLQH�URZ�DQG�,5520(7(56�ZLOO�KHOS�\RX�DFFRPSOLVK�WKLV���,5520(7(56�WR�0DLQWDLQ�)LHOG�&DSDFLW\
7KLV�LV�SUREDEO\�WKH�PRVW�LPSRUWDQW�DVSHFW�RI�ZK\�,5520(7(56�DUH�VR�FULWLFDO�LQ�PLFUR�LUULJDWLRQ���,Q�PLFUR�LUULJDWLRQ��ZH�UHDOO\�GR�QRW�XVH�WKH�VRLO�DV�D�³UHVHUYRLU´�IRU�ZDWHU��DV�LV�WKH�FDVH�ZLWK�VSULQNOHU�DQG�VXUIDFH�LUULJDWLRQ��7KH�PDQDJHPHQW�REMHFWLYH�LV�WR�QHYHU OHW�WKH�VRLO�GU\�RXW�YHU\�IDU�EH\RQG�ILHOG�FDSDFLW\��ZKLFK��LQ�PRVW�VRLOV��LV�VRPHZKHUH�LQ�WKH�������FHQWLEDU�UDQJH���:H�GRQ¶W�ZDQW�WR�NHHS�WKH�VRLO�VDWXUDWHG�DW�DOO�WLPHV��EHORZ����FE���EHFDXVH�WKLV�GHSULYHV�WKH�URRW�V\VWHP�RI�LWV�QHHGHG�R[\JHQ���%XW��LI�ZH�OHW�WKH�VRLO�GU\�RXW�WRR�PXFK��L�H��������FE���ZH�PD\�QHYHU�³FDWFK�XS´�ZLWK�D�PLFUR�V\VWHP���$W�SHDN�ZDWHU�XVH��XVXDOO\�WKH�PRVW�FULWLFDO�WLPH�IRU�WKH�FURS��ZH�DUH�QHDU�WKH�XSSHU�WKUHVKROG�RI�WKH�LUULJDWLRQ�V\VWHP�FDSDELOLW\�LQ�GHOLYHULQJ�ZDWHU��XQOHVV�WKH�V\VWHP�KDV�EHHQ�JURVVO\�RYHU�GHVLJQHG��� %HFDXVH�WKH�,5520(7(5�PHDVXUHV�VRLO�ZDWHU�VXFWLRQ�GLUHFWO\� DQG�EHFDXVH�LW�LV�PRVW�DFFXUDWH LQ�WKH�³ZHW´�HQG�RI�WKH�VRLO�ZDWHU�UDQJH��������FE���LW�LV�E\�IDU�WKH�ILUVW�FKRLFH�LQ�NHHSLQJ�WUDFN�RI�DYDLODEOH�VRLO�ZDWHU�LQ�WKH�³UDQJH´�ZH�DUH�WU\LQJ�WR�PDLQWDLQ���$OWKRXJK�RXU�QHZ�:$7(50$5.�VHQVRU�FRYHUV�WKH�������FHQWLEDU�DUHD��WKH�UHVROXWLRQ�RI�WKH�UHDGLQJV�LQ�WKH�������FE�UDQJH�LV�QRW�DV�JRRG�DV�WKH�,5520(7(5��7KH�:$7(50$5.�KRZHYHU��DPRQJ�WKH�PDQ\�LQGLUHFW PHWKRGV�RI�VRLO�ZDWHU�PHDVXUHPHQW��J\SVXP�EORFNV��QHXWURQ�SUREHV��HWF����LV�SUREDEO\�WKH�FORVHVW�LQ�³WUDFNLQJ´�DQ�,5520(7(5�ZLWK�DFFXUDF\���$QG�LW�KDV�PDQ\�SUDFWLFDO�DGYDQWDJHV�LQ�RWKHU�VLWXDWLRQV��� %XW�WKH�PDMRU�IDFWRU�LV�WKLV�±�WKHUH�LV�QR�SUDFWLFDO�ZD\�RI�NHHSLQJ�WUDFN�RI�VRLO�PRLVWXUH�LQ�WKH�UDQJH�ZH�ZDQW�WR�PDLQWDLQ��ZLWKRXW�GRLQJ�VRLO�PRLVWXUH�PHDVXUHPHQW���7KHUH�LV�QR�ZD\�\RX�FDQ�³IHHO´�WKH�GLIIHUHQFH�EHWZHHQ����DQG����FHQWLEDUV���7KLV�LV�ZK\�,5520(7(56�DUH�VR�LPSRUWDQW�WR�JRRG�PDQDJHPHQW�RI�PLFUR�LUULJDWLRQ���

1HZ�0RGHO�³/7´�,5520(7(5
)RU�YHU\�FRDUVH�VRLOV��RU�QRQ�VRLO�SODQWLQJ�PL[HV��LUULJDWLRQ�PD\�KDYH�WR�EH�GRQH�LQ�WKH������FHQWLEDU�UDQJH���)RU�PD[LPXP SUHFLVLRQ��WKH�QHZ�³/7´�LV�ZRUWK�FRQVLGHULQJ���:LWK�D�IXOO�VFDOH�RI������FHQWLEDUV�LW�LV�WKH�XOWLPDWH�LQ�SUHFLVLRQ�DQG�WKH�ILUVW�RI�LWV�NLQG���6RPH�UHVHDUFKHUV�LQ�)ORULGD��ZKHUH�WKHUH�DUH�D�ORW�RI�YHU\�FRDUVH�VRLOV��UHIHU�WR�WKH�³/7´�DV�WKH�³)ORULGD�WHQVLRPHWHU´���$VN�XV�IRU�WKH�SURGXFW�IO\HU���������
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$XWRPDWLRQ�RI�0LFUR�6\VWHPV
7KH�0RGHO�³5$´�,5520(7(5�LV�JDLQLQJ�HYHU�LQFUHDVLQJ�XVH�DV�JURZHUV�OHDUQ�WKH�YDOXH�RI�,5520(7(56�DQG�GHVLUH�WR�DXWRPDWH�WKHLU�V\VWHPV���6LQFH�PLFUR�V\VWHPV�DUH�W\SLFDOO\�ORZ�YROXPH�\RX�FDQ�XVH�UDWKHU�VPDOO�YDOYHV���´��´��WR�LUULJDWH�YHU\�ODUJH�EORFNV���7KHVH�YDOYHV�DUH�UHDGLO\�DYDLODEOH�ZLWK�VROHQRLG�YDOYHV�DV�WKHLU�FRQWURO���0RVW�FRQWUROOHUV��RU�WLPH�FORFNV��FDQ�EH�YHU\�VLPSOH��%XW�PXVW�EH�FDSDEOH�RI�EHLQJ�SURJUDPPHG�ZLWK�PLFUR�WLPH��KRXUV��UDWKHU�WKDQ�VSULQNOHU�WLPH��PLQXWHV����,Q�IDFW�WKH�0RGHO�³5$´��ZLWKRXW�D�FRQWUROOHU��FDQ�EH�WLHG�GLUHFWO\�WR�WKH�YDOYH�VROHQRLG�DQG�FDQ�FDXVH�WKH�YDOYH�WR�RSHQ�DQG�FORVH�EDVHG�VWULFWO\�RQ�VRLO�PRLVWXUH�FRQGLWLRQV���+RZHYHU��FRQWUROOHUV�FDQ�EH�YHU\�YDOXDEOH�DQG�LQ�VRPH�FDVHV�HVVHQWLDO��ZKHQ�WKHUH�DUH�VHYHUDO�YDOYHV�ZKLFK�PXVW�UXQ�VHTXHQWLDOO\�GXH�WR�WKH�K\GUDXOLF�GHVLJQ�RI�WKH�V\VWHP���7KHUH�DUH�DOVR�QHZ�FRQWUROOHUV�RQ�WKH�PDUNHW�ZKLFK�FDQ�SHUIRUP�PDQ\�RWKHU�YDOXDEOH�IXQFWLRQV�VXFK�DV�IHUWLOL]DWLRQ�F\FOHV��HPHUJHQF\�VKXW�GRZQV�DQG�NHHSLQJ�WUDFN�RI�UXQQLQJ�WLPH���+RZHYHU��WKH�HVVHQFH�RI�XVLQJ�D�FRQWUROOHU��RU�WLPHU��LV�WKDW�LW�JLYHV�\RX�WKH�RSSRUWXQLW\�WR�FDUHIXOO\�FRQWURO�WKH�OHQJWK�RI�UXQQLQJ�WLPH�RQ�D�JLYHQ�YDOYH�DQG�WKXV�SXWWLQJ�WKH�ZDWHU�DW�WKH�H[DFW�GHSWK�GHVLUHG���7KLV�LV�GRQH�E\�UXQQLQJ�VKRUW�EXW�UHSHDWHG�F\FOHV�DQG�OHWWLQJ�WKH�,5520(7(5�SHUPLW�DV�PDQ\�RI�WKHVH�F\FOHV�DV�QHHGHG�WR�JHW�WKH�ZDWHU�WR�D�VSHFLILF�GHSWK����� 2QFH�WKDW�KDV�EHHQ�DFKLHYHG��WKH�,5520(7(5�SUHYHQWV�DGGLWLRQDO�F\FOHV�QRW�QHHGHG��HYHQ�WKRXJK�WKH\�KDYH�EHHQ�SURJUDPPHG����� 7KH�EHVW�ZD\�WR�XVH�0RGHO�³5$´�,5520(7(56�LQ�DQ�DXWRPDWLF�V\VWHP�LV�WR�ZLUH�WKHP�LQ�WR�FRQWURO�LQGLYLGXDO�YDOYHV�UDWKHU�WKDQ�RYHUULGLQJ�WKH�HQWLUH�FRQWUROOHU���'XH�WR�WKH�IDFW�WKDW�RQH�YDOYH�FRXOG�EH�LUULJDWLQJ�������DFUHV�XQGHU�D�PLFUR�V\VWHP��LW�LV�DGYLVDEOH�WR�KDYH�PRUH�WKDQ�RQH�³ORFDWLRQ´�RI�,5520(7(56�WR�PRQLWRU�WKH�YDULDEOHV�RI�VRLO�W\SH��WRSRJUDSK\�DQG�VXQ�H[SRVXUH�DV�WKH\�PD\�H[LVW�LQ�WKDW�EORFN���7KH�LQVWUXPHQWV�DUH�ZLUHG�LQ�SDUDOOHO��ZLWK�³ORFDWLRQV´�ZLUHG�LQ�SDUDOOHO��VR�WKDW�DQ\�VLQJOH�LQVWUXPHQW�ZKLFK�VHQVHV�WKH�QHHG�IRU�ZDWHU�FDQ�FDOO�WKH�V\VWHP�WR�UXQ���2QO\�QHHGHG�LUULJDWLRQV�ZLOO�WDNH�SODFH�ZLWK�XQQHFHVVDU\�LUULJDWLRQV�EHLQJ�HOLPLQDWHG��� :KHQ�D�FRQWUROOHU�RU�WLPH�FORFN��LV�XVHG��LW�VKRXOG�EH�SURJUDPPHG�VR�WKDW�WKH�V\VWHP�KDV�DQ�³RSSRUWXQLW\´�WR�UXQ�HYHU\�GD\���,W�LV�SUHIHUDEOH�WR�SURJUDP�VWDWLRQ�WLPHV�WR�EH�VKRUW��EXW�KDYH�WKH�³RSSRUWXQLW\´�IRU�UHSHDWV�RI�WKHVH�F\FOHV���$V�DQ�H[DPSOH��LI�LW�LV�QHFHVVDU\�IRU�D���KRXU�UXQ�SHU�GD\�RI�D JLYHQ�YDOYH�WR�DSSO\�WKH�SHDN�FRQVXPSWLYH�XVH�UHTXLUHG��WKHQ�\RX�ZRXOG�SURJUDP�WKDW�YDOYH�WR�UXQ�IRU���KRXUV�DW�D�WLPH��EXW�KDYH�DQ�³RSSRUWXQLW\´�IRU�WKLV�F\FOH�WR�RFFXU�WKUHH�WLPHV�WKDW�GD\���2QO\�WKH�QHHGHG�F\FOHV�ZRXOG�UXQ�VLQFH�WKH�,5520(7(56�ZRXOG�RYHUULGH�DQ\�F\FOH�QRW�QHHGHG���7KHVH�VKRUWHU�F\FOHV�DOVR���*LYH�ZDWHU�D�FKDQFH�WR�SHQHWUDWH�DQG�PRYH�WKURXJK�WKH�VRLO�SURILOH�PRUH�HIILFLHQWO\���,Q�VRPH�KHDYLHU�VRLOV��WKLV�³SXOVLQJ´�PHWKRG�RI�PLFUR�LUULJDWLRQ�V\VWHPV�KDV�JUHDWO\�DLGHG�LQ�GHHSHU�SHQHWUDWLRQ��ZKHUH�UXQ�RII�ZDV�RFFXUULQJ�ZLWK�ORQJHU�F\FOHV���2QH�QRWH�RI�FDXWLRQ�LV�LQ�RUGHU�ZKHQ�XWLOL]LQJ�D�FRQWUROOHU���7KH�FRQWUROOHU�UHVHWV�LWVHOI�HYHU\����KRXUV�DQG�\RX�FDQ�RQO\�FRQWURO�DV�PXFK�YDOYH�WLPH�DV�WKHUH�DUH�KRXUV�LQ�D�GD\���,I�\RXU�K\GUDXOLFV�GLFWDWH�WKDW�RQO\�RQH�YDOYH�FDQ�UXQ�DW�DQ\�JLYHQ�WLPH�WKH�YDOYHV�PXVW�UXQ�VHTXHQWLDOO\���,I�WRWDO�WLPH�SHU�YDOYH�SHU�GD\�KDG�WR�DOORZ�IRU�D�PD[LPXP�RI�HLJKW�KRXUV�RI�UXQ�WLPH��\RX�FRXOG�RQO\�XVH�WKUHH�YDOYHV�RQ�WKDW�FRQWUROOHU����KRXUV�[���YDOYHV� ����KRXUV���� 6RPH�YHU\�VLPSOH�DXWRPDWLF�V\VWHPV�KDYH�XWLOL]HG�D�VLQJOH�YDOYH�ZLWK�'&�SRZHU�WR�DFWLYDWH�WKH�YDOYH�VROHQRLG���7KH�,5520(7(56�DUH�ZLUHG�LQ�WR�LQWHUUXSW�WKH�FXUUHQW�WR�WKH�YDOYH���:KHQ�WKH�LQVWUXPHQW�FDOOV�IRU�ZDWHU��WKH�,5520(7(5�VZLWFK�FORVHV�DOORZLQJ�FXUUHQW�WR�IORZ�IURP�WKH�EDWWHU\�WR�WKH�YDOYH�DQG�WKH�YDOYH�RSHQV���,UULJDWLRQ�WDNHV�SODFH�XQWLO�ZDWHU�SHQHWUDWHV�WR�WKH�VHQVLQJ�WLS�RI�WKH�LQVWUXPHQW�FDOOLQJ�IRU�ZDWHU��WKH�VZLWFK�RSHQV�DQG�YDOYH�FORVHV�WR�WHUPLQDWH�LUULJDWLRQ���2QH�SRLQW�KHUH�LV�WKDW�ZH�QHHG�WR�NQRZ�LI�\RX�DUH�JRLQJ�WR�XVH�D�'&�FXUUHQW�V\VWHP��VLQFH�RXU�VWDQGDUG�VZLWFK�LV�$&���:H�FDQ�SURYLGH�VSHFLDO�'&�VZLWFKHV�ZKHQ�UHTXHVWHG�IRU�EDWWHU\�FRQWUROOHG�'&�YDOYHV��� 2QH�ILQDO�QRWH�RI�FDXWLRQ�RQ�RXU�DXWRPDWLF�VZLWFKLQJ�W\SH�LQVWUXPHQWV��0RGHO�³5$´��³/7$´�DQG�
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)UHTXHQF\�RI�0RQLWRULQJ�/RFDWLRQV
7KH�PDMRU�YDULDEOHV�ZKLFK�GHWHUPLQH�WKH�QXPEHU�RI�PRQLWRULQJ�ORFDWLRQV�DUH���
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