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,QWURGXFWLRQ
$�FRPPRQ�PHWKRG�RI�GHWHUPLQLQJ�FRUURVLRQ�UDWHV�LV�E\�XVLQJ�FRUURVLRQ�FRXSRQV��ZKLFK�DUH�XQLIRUP�VL]HG��
SUH�ZHLJKHG�VWULSV�RI�PHWDO��&RUURVLRQ�FRXSRQV��UHSUHVHQWDWLYH�RI�V\VWHP�PHWDOV��DUH�LQVHUWHG�LQWR�D�FRXSRQ�
UDFN�LQVWDOOHG�RQ�WKH�V\VWHP�WR�EH�FKHFNHG��1RUPDOO\��V\VWHP�ZDWHU�LV�DOORZHG�WR�FLUFXODWH�RYHU�WKH�FRUURVLRQ�
FRXSRQV�IRU�DERXW���������GD\V��7KH�FRXSRQV�DUH�WKHQ�UHPRYHG�DQG�UHWXUQHG�WR�D�ODE�ZKHUH�WKH\�DUH�FOHDQHG�
DQG�UH�ZHLJKHG��)URP�WKLV�ZHLJKW�ORVV�DQG�WKH�GLPHQVLRQV�RI�WKH�FRXSRQ��D�FRUURVLRQ�UDWH�LQ�PLOV�\HDU��PS\��LV�
GHWHUPLQHG������PLO�\HDU�WUDQVODWHV�LQWR�������WK�RI�DQ�LQFK�RI�PHWDO�ORVV�SHU�\HDU��7R�FRQYHUW�FRUURVLRQ�UDWHV�
H[SUHVVHG�LQ�PLOOLPHWHU�\HDU��PP�\���D�FRPPRQ�PHWULF�PHDVXUHPHQW��WR�PS\��PXOWLSO\�PP�\�WLPHV��������

,QWHUSUHWDWLRQ�RI�5HVXOWV
:KHWKHU�D�FRUURVLRQ�UDWH�LV�JRRG�RU�EDG�LV�UHODWLYH�WR�WKH�ZDWHU�XVHG�DQG�RSHUDWLQJ�FRQGLWLRQV��1R�DEVROXWH�
LQWHUSUHWDWLRQ�LV�SUDFWLFDO��+RZHYHU��7DEOH�2QH�JLYHV�JXLGHOLQHV�WKDW�KDYH�EHHQ�SXEOLVKHG�IRU�DVVHVVLQJ�FRUURVLRQ�
LQ�FRROLQJ�WRZHU�V\VWHPV�XVLQJ�IUHVK�ZDWHU�PDNH�XS��.HHS�LQ�PLQG�WKHVH�UDWHV�DQG�FRPPHQWV�DVVXPH�JHQHUDO�
V\VWHP�FRUURVLRQ��3LWWLQJ�FRUURVLRQ�FDQ�FDXVH�UDSLG�PHWDO�IDLOXUH�HYHQ�LI�WKH�RYHUDOO�FRUURVLRQ�UDWH�LV�ORZ���

7KH�IROORZLQJ�GHVFULEHV�GLIIHUHQW�IRUPV�RI�DWWDFN�WKDW�FDQ�EH�REVHUYHG�RQ�FRXSRQV���

*HQHUDOL]HG�$WWDFN���8QLIRUP�FRUURVLRQ�RYHU�HQWLUH�VXUIDFH�RI�FRXSRQ��1RW�XVXDOO\�D�FRQFHUQ�XQOHVV�WKH�PS\�LV�KLJK���

3LWWLQJ�$WWDFN���$�JHQHUDO�WHUP�JLYHQ�WR�DQ\�GHSUHVVLRQ�RQ�WKH�PHWDO�VXUIDFH�FDXVHG�E\�FRUURVLRQ��3LWV�FDQ�YDU\�
FRQVLGHUDEO\�LQ�VL]H�DQG�GHSWK�DV�ZHOO�DV�GHQVLW\��/HVV�WKDQ����SLWV�SHU�VLGH�LV�VRPHWLPHV�WHUPHG�LVRODWHG�SLWWLQJ��
/RZ�LQKLELWRU�OHYHOV��KLJK�FKORULGHV��S+�H[FXUVLRQV��XQGHU�GHSRVLW�DWWDFN��RU�FRSSHU�SODWLQJ�FDQ�DOO�FDXVH�SLWWLQJ������

/RFDOL]HG�$UHDV�RI�$WWDFN���8VXDOO\�WKH�UHVXOW�RI�XQGHU�GHSRVLW�FRUURVLRQ��0D\�LQGLFDWH�WKH�QHHG�IRU�EHWWHU�GHSRVLW�
FRQWURO�DQG�RU�ORZ�ÀRZ�UDWHV�WKURXJK�WKH�FRXSRQ�UDFN��,I�WKH�GHSUHVVLRQ�VKRZV�FRQFHQWULF�ULQJV�ZLWK�WKH�GHHSHVW�
SHQHWUDWLRQ�LQ�WKH�FHQWHU��LW�PD\�EH�GXH�WR�FRUURVLYH�EDFWHULD�DWWDFN��VXFK�DV�FDQ�EH�FDXVHG�E\�PLFURELRORJLFDOO\�
LQGXFHG�FRUURVLRQ��0,&��

&RSSHU�3ODWLQJ���5HVXOWV�IURP�WKH�GHSRVLWLRQ�RI�VROXEOH�FRSSHU�RQ�PLOG�VWHHO�RU�RWKHU�QRQ�FRSSHU�DOOR\V��&RSSHU�
SODWLQJ�FDQ�FDXVH�VHYHUH�JDOYDQLF�FRUURVLRQ�DQG�PHWDO�IDLOXUH�GXH�WR�SLWWLQJ�DWWDFN���

(GJH�$WWDFN���6LQFH�WKH�HGJHV�RI�FRXSRQV�DUH�KLJKO\�VWUHVVHG�GXULQJ�IDEULFDWLRQ��WKH\�WHQG�WR�EH�SUHIHUHQWLDO�VLWHV�
IRU�FRUURVLRQ��(GJH�DWWDFN�GRHV�QRW�JHQHUDOO\�LQGLFDWH�D�PDMRU�SUREOHP�XQOHVV�VHYHUH�

$WWDFN�8QGHU�WKH�&RXSRQ�+ROGHU���,I�PHWDO�ORVV�LV�ORFDOL]HG�WR�WKH�DUHD�XQGHU�WKH�FRXSRQ�KROGHU��WKLV�PD\�
PHUHO\�UHSUHVHQW�WKH�LQÀXHQFH�RI�WKH�FRXSRQ�KROGHU�WR�VWLPXODWH�XQGHU�GHSRVLW�RU�FUHYLFH�DWWDFN�DQG�QRW�UHÀHFW�
WKH�FKDUDFWHULVWLFV�RI�WKH�UHFLUFXODWLQJ�ZDWHU��$OWKRXJK�WKHVH�HIIHFWV�FDQQRW�EH�HOLPLQDWHG�IURP�FRUURVLRQ�UDWH�
FDOFXODWLRQV��WKH\�VKRXOG�EH�QRWHG�ZKHQ�LQWHUSUHWLQJ�WKH�UHVXOWV��,QVXULQJ�WKH�FRXSRQ�
KROGHU�DQG�EROWV�DUH�IDVWHQHG�WLJKWO\�KHOSV�PLQLPL]H�WKHVH�HIIHFWV��
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0HWDO &RUURVLRQ�5DWH��PS\� &RPPHQW

0LOG�6WHHO
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&RQVLGHUHG�H[FHOOHQW�FRUURVLRQ�UDWH�
*HQHUDOO\�DFFHSWDEOH�FRUURVLRQ�UDWH�
)DLU�FRUURVLRQ�UDWH��$FFHSWDEOH�ZLWK�JRRG�LURQ�IRXOLQJ�FRQWURO�
8QDFFHSWDEOH�FRUURVLRQ�UDWH��&RUURVLRQ�SURGXFWV�PD\�FDXVH�VHYHUH�LURQ�IRXOLQJ�

&RSSHU�	�
&RSSHU�$OOR\V
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([FHOOHQW�IRU�KHDW�H[FKDQJHU�WXELQJ�DQG�PLOG�VWHHO�HTXLSPHQW�
*HQHUDOO\�DFFHSWDEOH�FRUURVLRQ�UDWH�
+LJK�FRUURVLRQ�UDWH��&RUURVLRQ�SURGXFWV�PD\�DJJUDYDWH�PLOG�VWHHO�FRUURVLRQ�
8QDFFHSWDEOH�ORQJ�WHUP�FRUURVLRQ�UDWH��&RUURVLRQ�SURGXFWV�ZLOO�DJJUDYDWH�PLOG�VWHHO�FRUURVLRQ�

7DEOH�2QH���*XLGHOLQHV�IRU�(YDOXDWLQJ�&RUURVLRQ�5DWHV



,QVWDOODWLRQ�1RWHV
��� 7KH�FRXSRQV�KDYH�EHHQ�FOHDQHG�DQG�DFFXUDWHO\�ZHLJKHG�SULRU�WR�VKLSSLQJ��7KH\�VKRXOG�QRW�EH�KDQGOHG�DQ\�

PRUH�WKDQ�QHFHVVDU\�ZKHQ�LQVWDOOHG��$YRLG�¿QJHUSULQWV��RLO��RU�JUHDVH�FRQWDFW��8VH�D�SDSHU�WRZHO�RU�VLPLODU�
FRYHULQJ�ZKLOH�KDQGOLQJ�WKH�FRXSRQ�SULRU�WR�LQVWDOODWLRQ��7KH�FRXSRQ�VKRXOG�EH�DWWDFKHG�WR�WKH�7HÀRQ�
�URG�ZLWK�
D�Q\ORQ�VFUHZ�DQG�QXW��0HWDOOLF�EROWV�DQG�QXWV�ZLOO�LQFUHDVH�WKH�SUREDELOLW\�RI�JDOYDQLF�RU�FRQWDFW�FRUURVLRQ�DW�WKH�
VHFXUHG�HQG�RI�WKH�FRXSRQ�

��� %H�VXUH�WKH�QXPEHUHG�FRUURVLRQ�FRXSRQV�DUH�UHFRUGHG�DFFRUGLQJ�WR�SRVLWLRQ�DQG�V\VWHP�IRU�SURSHU�FRUUHODWLRQ��
7KH�GDWHV�RI�LQVWDOODWLRQ�DQG�UHPRYDO�IURP�WKH�V\VWHP�DUH�FULWLFDO��

��� 7DEOH�7ZR�JLYHV�WKH�SUHIHUUHG�RUGHU�RI�LQVWDOODWLRQ�IRU�FRPPRQ�PHWDOV�
��� 7R�HQVXUH�WKDW�D�UHSUHVHQWDWLYH�VDPSOH�RI�WKH�EXON�
������V\VWHP�ZDWHU�LV�GLUHFWHG�RYHU�WKH�FRXSRQV��WKH�FRXSRQ�
������UDFN�VKRXOG�EH�LQVWDOOHG�RQ�D�OLQH�WKDW�LV�FRPSOHWHO\�
������VHSDUDWH�IURP�DQ\�FKHPLFDO�LQMHFWLRQ�SRLQWV��$OVR��WKH�
������ÀRZ�UDWH�WKDW�LV�SUHIHUUHG�IRU�FRXSRQ�WHVWLQJ�PD\�QRW�EH�
������LGHDO�IRU�WKH�FKHPLFDO�LQMHFWLRQ�OLQH����
��� 7KH�ÀRZ�VKRXOG�EH�DGMXVWHG�VR�WKDW�WKHUH�LV�QR�WXUEXOHQFH�
������RU�DLU�PL[WXUH��7R�DYRLG�HURVLRQ�RI�FRSSHU��D�ÀRZ�UDWH�RI�
������WKUHH�WR�¿YH�IHHW�SHU�VHFRQG�LV�GHVLUHG��7KLV�WUDQVODWHV�
������LQWR�DERXW�HLJKW�WR����JDOORQV�SHU�PLQXWH�LQ�D�RQH�LQFK�SLSH��$�ÀRZ�PHWHU�RU�VRPH�RWKHU�W\SH�RI�ÀRZ�FRQWURO�

GHYLFH�LV�UHFRPPHQGHG��.HHS�LQ�PLQG�WKDW�KLJK�ÀRZ�UDWHV�FDQ�FRQWULEXWH�WR�HURVLRQ�ZKLOH�ORZ�ÀRZ�UDWHV��OHVV�
WKDQ�WZR�IHHW�SHU�VHFRQG��FDQ�DFFHOHUDWH�FRUURVLRQ�DQG�ELRORJLFDO�IRXOLQJ���

��� 7HVW�SHULRGV�DUH�JHQHUDOO\����GD\V��&RXSRQV�PD\�EH�REVHUYHG�DW����GD\V�LQWHUYDOV�IRU�UHIHUHQFH�DQG�VLJQV�RI�
FRUURVLYH�FRQGLWLRQV��,Q�REVHUYLQJ�WKH�FRXSRQV��GR�QRW�GLVWXUE�WKH�VXUIDFH�E\�VFUDSLQJ�RU�UHPRYLQJ�PDWHULDO��

��� 7\SLFDOO\�FRXSRQV�VKRZ�VRPH�UDSLG�FRUURVLRQ�LQGLFDWLRQV�LQLWLDOO\��XVXDOO\�LQ�WKH�IRUP�RI�FRUURVLRQ�SURGXFWV�
IRUPLQJ�RQ�WKH�VXUIDFH��SDUWLFXODUO\�DW�SRLQWV�ZKHUH�QXPEHUHG�VWDPSV�DUH�PDGH��HGJHV�RI�FRXSRQV��DQG�DURXQG�
EROW�KHDGV��7KH�UDSLG�FRUURVLRQ�WDSHUV�RII�ZLWK�WLPH��7KLV�LV�PRUH�SUHYDOHQW�ZLWK�VWHHO�WKDQ�FRSSHU��8QOHVV�
FRUURVLRQ�LV�VLJQL¿FDQW��WKHUH�VKRXOG�EH�QR�FDXVH�IRU�DODUP�

��� :KHQ�WKH�FRXSRQ�LV�UHPRYHG�IRU�ODE�HYDOXDWLRQ��SK\VLFDO�KDQGOLQJ�RI�LW�VKRXOG�EH�NHSW�WR�D�PLQLPXP��8QOHVV�
PLFURELDO�LQGXFHG�FRUURVLRQ�LV�VXVSHFWHG��UHPRYDO�RI�FRUURVLRQ�SURGXFWV�VKRXOG�EH�PLQLPL]HG�DQG�WKH�FRXSRQ�
WKRURXJKO\�GULHG�EHIRUH�UHWXUQLQJ�WR�WKH�ODE�IRU�DQDO\VLV�LQ�WKH�SDSHU�HQYHORSH�LQ�ZKLFK�LW�ZDV�RULJLQDOO\�VHQW���

��� ,I�PLFURELDO�LQGXFHG�FRUURVLRQ�LV�VXVSHFWHG��WKH�FRUURVLRQ�SURGXFWV�VKRXOG�EH�VFUDSHG�RII�ZLWK�D�GU\�SODVWLF�
XWHQVLO�LQWR�D�ELR�VDPSOH�ERWWOH�FRQWDLQLQJ�V\VWHP�ZDWHU��7KH�FRXSRQ�FDQ�WKHQ�EH�GULHG�DQG�UHWXUQHG�WR�WKH�ODE�
IRU�DQDO\VLV�DORQJ�ZLWK�WKH�ELR�VDPSOH�ERWWOH�
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&RXSRQ�0HWDOOXUJ\

$OXPLQXP�	�LWV�$OOR\V
*DOYDQL]HG
0LOG�6WHHO
%UDVV
&RSSHU

&RSSHU�1LFNHO�$OOR\V
6WDLQOHVV�6WHHO

7DEOH�7ZR���3UHIHUUHG�2UGHU�RI�&RXSRQ�,QVWDOODWLRQ

%RDUG�0RXQWHG�&RXSRQ�
5DFN�ZLWK�)ORZ�0HWHU 7\SLFDO�&RUURVLRQ�&RXSRQ�

5DFN�ZLWK�)ORZ�0HWHU

&RXSRQ�0XVW�EH�
,QVWDOOHG�9HUWLFDOO\

)ORZ


